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ON SOZ e HEYDOR OLIYEV iLi

AZORBAYCANIN IiCMSLI SU TOCHIZATININ iNKISAFI
UMUMMILLI LIDER HEYDSR SLIYEVIN ADI iL®
BAGLIDIR

Su veran, bulaq yaradan, ¢cay acan har bir insan
homisa xalqin, millatin, insanlarin mahabbatini
qazanzr.

Heydoar 9liyev

(Soh. 7-16)

Mirzayev V. S.
“Azarsu” A¢iq Sohmdar Comiyyatinin
“Sukanal” Elmi-Tadgiqat va Layiha Institutunun direktoru

Azorbaycanin cografi movqgeyindon asili olaraq, miixtolif dovrlordo aktual
problemlordon an baslicasi ohali vo igtisadiyyatin ¢esidli saholorinin etibarli vo
dayanigli su tominati olmusdur. Miixtolif zamanlarda inkisafimizi sortlondiron
sosial-igtisadi layihoalorin hoyata kegirilmosi mohz daxili su ehtiyatlarinin nozora
alinmasi, qiymotlondirilmasi, somorali vo inteqrasiyali istifado edilmosinin diqqgot
morkozindo saxlanilmasi sayesindo miimkiin olmusdur. (Imanov vo ®lokborov,
2017)

Azorbaycanda igmali su tochizatinin inkisafini asagidaki dovrlors bolmok olar:

1) 1893-cii ilo godor quyu vo gotirma sularindan istifado etmo dovrii;

2) 1917-1930-cu illor Bakinin ilk su komarlori dovrii ki, bunlara I vo II Baki Su
Komorlori aiddir;

3) Miiasir dovr: buna Ceyranbatan, Kiir vo Oguz-Qaobolo-Baki su komorlori
sistemlori aiddir.

Kecon osrin 60-c1 illorindo Kiir ¢ayindan Abseron yari-madasina yeni su
komarinin ¢okilmasi planlasdirilmisdir. Lakin bu komarin tikintisi 1969-cu ildo Ulu
Ondor Heydor Bliyev Azorbaycan rohborliyine goldikdon sonra reallasmisdir. Mohz
Ulu Ondor Heydor Bliyevin soyi noticasinde komorin insasi “iimumxalq tikin-tisi’no
cevrilmis vo 1970-71-ci illards birinci ndvbasinin insasi basa ¢atdirilmisdir.

Kiir su komorlorinin ikinci ndvbasinin tikintisi haqqinda gorar qobul edilon vaxt-
lar Respublika Partiya Toskilatina rohborlik edon Heydor ©Oliyevin soxsi niifuzu
hesabina SSRI hokumotindon vesaitin ayrilmasma nail olunmus vo I Kiir su
komarino paralel olaraq, II Kiir su komori sistemi 1980-1988-ci illorda tikilorok ii¢
novbado (1984-1988-ci illordo) morhalalorlo istismara verilmisdir (sokil 1).
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: T T .. Mirzayev V. S. Azarbaycanin igmali su tachizatinin
HEYDOR SLIYEV ILI \?W inkisafi Umummilli Lider Heydor Sliyevin adu...

Sakil 1. Ulu Ondor H. Iliyev Kiir su kamarlarinin a¢ilis marasimindo.

Mohz mohtorom Heydor Oliyevin tilkonmoaz enerjisi hesabina Kiir su komor-
lorinin tikilib basa c¢atdirilmasi, Baki sohorinds yeni salinan Giinagli vo ©hmadli
yasay1s massivlorini su ilo tomin etmoya imkan vermisdir.

Ulu Ondorin “Bakini yasilliglar diyarina ¢evirok™ ¢agiris1 vo tosobbiisii, baglarin,
xiyabanlarin vo bdoylk yasilliq zonalarinin salinmasi su tochizatinda bdyiik
iroliloyislorin aldo olunmasi naticasindo miimkiin olmusdur.

Qeyd etmok lazimdir ki, Ulu Ondor Heydor Oliyevin 1969-1982-ci illordo
Olkomiza rohbaorlik etdiyi dovrds su tochizati problemi onun daim diqqget morkozindo
olmus, respublikada su tochizatinin yaxsilasdirilmasina yonoaldilmis miihiim qorarlar
gobul edilorok dovriin imkanlar1 daxilindo ger¢oklosdirilmisdir.

Azaorbaycan Respublikasi 18 oktyabr 1991-ci ildo miistoqillik aldo etdikdon sonra
Baki gohori vo Abseron yarimadasinin digor yasayis sahoalorinin keyfiyyotli su ilo
tomin olunmasi masslosi yenidon aktuallagmisdir. Uzun miiddoat infrastrukturun bu
sahosing tolob olunan miqdarda maliyyo vasaiti ayrilmadigindan Baki, Sumgayat,
Abseron yarimadasinin vo digor yasayis montagolorinin normal su tochizatinda bir
sira ciddi problemlor yaranmisdir. Belo ki, uzun illor vosait ¢catismazligi ilo bagh
zoruri texniki xidmot gostorilmoyon vo gozali voziyyatdo istismar edilon boru
komarlori, avadanliq parki vo materiallar asinaraq siradan ¢ixmigdir. Yarimadaya
Kiir vo Ceyranbatan Bas Sutomizloyici qurgularindan noql etdirilon sularin keyfiyyot
gostoricilori dovlot standartlarinin toloblorino cavab vermirdi. Su tochizatinda
yaranmis bu problemlori holl etmok iiclin boyiik moblogds vosait qoyulusu talob
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olunurdu. Ulu Ondor Heydoar ®liyevin xalqin tokidli tolobila 1993-cii ildo yenidon
Azorbaycana rohbor kimi qayitmasi ilo ¢ox vacib olan su tochizati problemlorinin
halling yeni tokan verildi. Ilk ndvbada qarsiya qoyulan bu miihiim masalonin holli
ilo masgul olan bir qurumun yaradilmasi gorara alindi. Bununla slaqadar, iki dovlst
qurumunun — “KommunSonaye Su Tochizat1” Istehsalat Istismar Birliyi ilo
“AzorSuGeo” Elmi-Tadgigat Institutunun bazasinda Azorbaycan Respublikast Milli
Maclisinin gorart ilo 1995-ci ildo Abseron Regional Sohmdar Su Comiyyati
yaradildi. 1996-2005-ci illards bu sahads aparilan reabiltasiya xarakterli yenidon-
qurma islorindon sonra I vo II Kiir Su Komarlarinin mahsuldarligi miivafiq olaraq
saniyado 3,2 kubmetr vo 6,3 kubmetro catdirilmisdir.

Bu zaman mohz Ulu Ondor Heydor Bliyevin tapsirigi ilo Azarbaycan Hokiimoti
Abseron yarimadasinin su tochizatinin barpasi vo inkisafi liclin mogsadli kreditin
ayrilmasi barodo Diinya Bankina vo Avropa Yenidonqurma vo Inkisaf Bankina
miiraciot etmisdir. Beynolxalq ekspertlor vo konsalting sirkatlorinin yerli
miitoxassislorlo birgo apardiqlar arasdirmalar vo texniki-iqtisadi osaslandirmalar
noaticasindo Boyiik Bakinin su tachizati sisteminin tam borpasi tigiin boyiik hocmdo
maliyya vasaitinin tolob olundugu bildirilmisdir.

Diinya Bankinin Boyiik Bakinin su tachizati sisteminin yenidon qurulmasi
layihosine verdiyi destok Ulu Ondarin goalisilo Azorbaycanin siyasi sabitlik, bazar
igtisadiyyat1 vo struktur islahatlar1 yoluna godom qoymus 6lko kimi taninmasindan
irali golmisdir.

Respublikanin o vaxtlar maliyya voziyyatini nozors alaraq bu islorin morhalslorlo
aparilmasi gorara alinmigdir. Birinci moarholodo nozords tutulmus islor osason barpa
xarakterli olmali idi. Umummilli Liderimiz Heydor Oliyevin tosobbiisii ilo
Beynolxalq Banklara miiraciot olunmus vo 61 milyon ABS dollar1t mabloginds
Diinya Banki, homginin, 23 milyon ABS dollar1 mabloginds Avropa Yenidonqurma
vo Inkisaf Banki vo 10 milyon ABS dollar1 moblogindo Azarbaycan Hokiimoti
torofindon uzun miiddatli kreditin ayrilmasit miimkiin olmusdur. Bununla bagl
“Boytlik Bakinin Su Tochizat1 Sisteminin Yenidonqurulmasi” layihasi su tochizati
sistemindo voziyyaeti stabillogdirmaya, suyun keyfiyyatini yaxsilagdirmaga, tamamilo
yararsiz hala diismiis saholorin — Kiir vo Ceyranbatan Bas Sutomizloyici qurgulari-
nin, regional vo mohollodaxili buster nasos stansiyalarinin yenidonqurulmasina, Baki
soharinin 10 rayonunda su tochizati obyektlorinin istismari ilo alagodar olan sonaye-
istehsalat bazalariin insa edilmasina, sohorin su komori sobokosinin xiisusilo qozali
vo tohliikoli sahalorinin doyisdirilmasi {i¢lin miixtolif diametrli boru vo avadan-
liglarin alinmasina, elektromexaniki, laborator vo xlorator avadanliginin gatirilmo-
sing, Maisat vo sonaye saygaclariin alinmasina yonaldilmisdir (sokil 2 vo 3).

Diinya Banki vo Azorbaycan Hokiimati torafindon maliyyslosdirilon “Boyiik
Bakinin Su Tachizat1 Sisteminin Yenidonqurulmas1” layihasi ¢orgivasinds Bakinin
sorq hissasi vo ona yaxin orazilords yerlogon gosabo vo kondlords yay aylarinda
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Sakil 3. Ceyranbatan Sutomizloyici Qurgular kompleksi.

yaranan su ¢atismazliginin aradan qaldirilmast mogsadils 2006-c1 ildo Ceyranbatan-
Baki su komorinin yarimgiq qalmis, diametri 1400-1200 mm olan sag xatti istifadoyo
verilmigdir. Bu su komori Baki-Sollar su komarinin mohsuldarligina barabar, olavo
su vermaklo, 1980-c1 illordon sonra Baki sohoring ¢okilon ilk su komari idi. Lakin
bu islor reabiltasiya xarakterli olmaqla Boyiik Bakinin Su Tochizatini asasl sokilda
doyisa bilmazdi. 2002-ci ilin dekabr ayinda kegirilmis miisavirodo Umummilli Li-
derimiz Heydor Oliyev torofindon Baki soharinin su tochizatini yaxsilagdirmagq tigiin
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Oguz va Qabalos rayonlariin arazisindon paytaxta su kamorinin ¢okilmasilo bagl
miivafiq tapsiriglar verilmisdir. 2005-ci ilin sentyabr aymnin 1-do Azorbaycan
Respublikasi Prezidenti ilham Oliyev conablarinin sadrliyi ilo respublikamizda su
tochizati vo meliorasiya sahosindo goriilon islor vo perspektiv layihslorlo bagh
miisavira kegirilmisdir. Miisavirodo Baki soharinin su tochizatinin tomin edilmasi
mogsadilo Oguz vo Qobalo rayonlarinin orazisindon Baki sohorino mohsuldarligi
saniyads 5 kubmetr olan su komorinin ¢okilmasino dair xiisusi tapsiriqlar vermisdir.
Oguz-Qabals-Baki su kamari layihasinin shamiyyastini nazars alaraq, bu layihanin
maliyyalosdirilmasinin Azorbaycan Respublikasit Dovlst Neft Fondu torafindon
hoyata kegirilmasi gorara alinmisdir.

“Azorsu” Agiq Sohmdar Comiyyati vo Azarbaycan Respublikasi Ekologiya vo
Tabii Sarvatlor Nazirliyinin Milli Geoloji Kasfiyyat Xidmati arasinda baglanmis
miiqaviloyo asason Baki sohori vo Abseron yarimadasinin digor yasayis montoqo-
larinin su tochizatinin yaxsilasdirilmast magsadilo Oguz vo Qabals rayonlarinin
orazisindo yeralt1 sularin kosfiyyati vo morkozlosdirilmis yeralt1 su gotiiriicii qurgular
ticlin saniyads 5 kubmetr hocmindo istismar ehtiyatlarinin hesablanmas tizrs islor
hoyata kegirilmisdir.

Azorbaycan Respublikasi Ekologiya vo Tobii Sorvatlor Nazirliyi torofindon 120-
150 metr dorinliyinde qazilmis kosfiyyat quyularinda ekoloji cohotdon tomiz,
keyfiyyatino gora standartlara cavab veron yeralti sularin mévcudlugu va bol su
ehtiyatinin olmasi barodo molumat verilmisdir. Oguz vo Qabolo rayonlarinin
orazisindon Baki soharina yeni su kamarinin ¢okilmasi layihasi tizra texniki-igtisadi
osaslandirma, ilkin layiholondirms sonadlorinin hazirlanmasi, idaroetma vo texniki
nozarat magsadilo “Azarsu” ASC ilo Almaniyanin “Ces Consulting Engineers”
sirkoti arasinda miiqavilo imzalanmigdir.

Oguz-Qobolo-Baki  su  komori layihosi ¢orgivasindo su  komaorinin
layihoalondirilmasi vo inkisafi iizro kegirilmis beynoalxalq tender naticosindo “Turan
Hazinedaroglu Teksel Ingaat Sanaye — Gonca Kérpii Tikinti 2” hiiquqi soxslor birliyi
qalib miisyyan edilmisdir.

Su komorinin sugotiiriicti qurgular kompleksi Oguz rayonu orazisindo Dasagil-
cayla Yemisanl kondlori arasinda qazilmis vo dorinliyi 150-170 metr olan 78 quyu-
dan ibaratdir. Su Gtiiriiciiniin mohsuldarlig1 saniyads 5 kubmetrdir. Quyulardan su
yer sothino nasoslarla qaldirilir va suyigici sobokoya otiirtiliir.

Doniz soviyyasindon 415 m yiiksoklikdo yerloson sugdtiiriicii qovsaqda hor
birinin hacmi 10 min kubmetr olan iki su anbari, xlorlama (suyun zorarsiz-
losdirilmasi) qurgusu, idarsetma aparat1 vo laboratoriya ticlin binalar, emalatxana,
masin-mexanizmlar {iciin qaraj, anbarlar va s. insaat qurgular tikilmisdir. Umumi
uzunlugu 262,5 km olan 2000 mm diametrli stisolifli poliestr borulardan - CC-GRP
(Centrifugally Cast Glass fiber Rein forced Plastic) - qurasdirilmis boru xotti
vasitosilo yiiksok keyfiyyotli su 6zaximi ilo Baki sohorino naql olunur. Boru
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Sakil 4. “ +190 Abseron” qurgular kompleksinin arazisi.

komarinin ¢okilisindo siisolifli borularin se¢ilmasinin asas sobablori bu borularin
digor borularla miiqayiseds korroziyaya qars1 yiiksok davamliligi, polad borulara
nisbaton iqtisadi cohatdon bir nego dofo sorfali olmasi, qaynaq prosesindon istifado
olunmadan asan qurasdirilmasi, asinmaga qars1 daha davamli v su drtiirme miigavi-
matinin xeyli az olmasidir. Komaorin trassast boyunca Qabals, Samax1 vo Abseron
rayonlar1 arazilorindo tozyiq nizamlayict qurgular tikilmisdir. Umumi eni 25 m olan
sanitar miihafizo zolag1 nozordo tutulmugdur. Su komari trassasi yol boyu 12 ¢ay
mocrasint kosorok onlarin altindan diiker tipli hidrotexniki qurgu vasitosilo
kegirilorak, 8 yerds avtomobil, 2 yerds iso domir yolu ilo kasisir. Bu saholordo polad
borulardan istifado olunmusdur.

Baki gohorinin girisinds doniz saviyyesindon 190 m yiiksoklikde bu komarin
istismari ilo slagadar (sokil 4.) inzibati bina, xlorlama mantaqosi, fiziki-kimyavi la-
boratoriya, su boliisdiirlicii kamera tikilmis vo komaorin tam nozarotdo saxlanmasi,
bas vera bilocok fovgelads voziyyatlorin aradan qaldirilmasina operativ miidaxilo
edilmasi mogsadilo SCADA sistemi totbiq edilmisdir.

Beloaliklo, 2007-ci ilin mart ayinin 1-ds tomali qoyulmus bu komarin rosmi agilist
tontonali suratde 28 dekabr 2010-cu il tarixindo Azarbaycan Respublikasinin Prezi-
denti conab {lham Bliyevin istiraki ilo ger¢oklosmis va istismara gobul olunmusdur.

8 sentyabr 2011-ci il tarixindo Ceyranbatan Sutomizloyici Qurgular Komp-
leksinin 50 illik yubileyi orofasindo Azorbaycan Respublikasinin Prezidenti ilham
Oliyev conablarmin istiraki ilo mohsuldarligi saniyade 6,6 kubmetr olan yeni
ultrasiizgacli sutomizloyici qurgunun tomoli qoyulmusdur. Bu qurgularda yeni nosil
tomizloma sistemi olan baromembran texnologiyasindan istifade olunmusdur.
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Sakil 5. Ceyranbatan Ultrasiizgac texnologiyal sutomizlayici qurgular
kompleksi.

Ononavi qum slizgoclorindon forqli olaraq bu ndv sistemlor suda olan 0,01
mikrometrdon boyiik 6l¢iiyo malik kigik dispersli asili hissaciklori vo xiisusilo, biitiin
zarorli bakteriya, virus vo mikroblar1 saxlayir (sokil 5.).

Ultrastizgoclords su tomizlondikdon vo zorarsizlosdirildikdon sonra har birinin
mohsuldarligi saatda 3600 kubmetr olan 6-s1 islok, 2-si ehtiyat olmagla 8 dost nasos
qurgulart ilo 11,2 km, diametri 1600 mm komorlo +118 su anbarina naql etdirilir.
Buradan suyun saniyado 3,2 kubmetri, hor birinin mohsuldarlig1 saatda 2800 kub-
metr olan 6 dost (4-1 is¢i, 2-si ehtiyat olmaqla) nasos qurgular1 ilo +190 metr
yiiksoklikds inga edilmis anbara, oradan iso Baki sohorinin mdvcud sobokosine
otiiriliir.+118 metr soviyyads anbarda olan suyun galan hissasi, yoni saniyados 2,8
kubmetri 6ziiaximli rejimds yeni inga olunmus 2 odad, diametri 1400 millimetr boru
komorlori vasitosilo +82 metr yiiksoklikdo insa olunmus Balaxani anbarlarina vo
otraf orazilor do daxil olmaqla Xirdalan gohorino 6tiiriiliir. Bu minvalla Masazir,
Binogadi, Digah, Mommadli vo s. arazilora su vermoklo Abseron rayonunun vo Baki
sohorinin Binoagodi rayonu vo onlarin otraf qosobolorinin su tochizatinin yaxsilag-
dirilmasina nail olunmusdur. +82 “Balaxan1” anbarlarindan su 6ziiaximli rejimdo
+50 “Ramana”, oradan +16 “Bino”, +23 “Qala”, +30 “Zira”, Diibandi, Tiirkan,
Pirallah1 vo digor goasaba vo kondlora noaql edilir.

Yarimadanin 63 kond vo gosobasinin 51-do layiholar icra olunmusdur. Kiirdoxani
gosobasinda yeni su tochizati sistemi yaradilmis vo 14 mindon artiq sakin fasilosiz
igmoli su ilo tomin olunmusdur. Badamdar gosobasinin su tochizati vo kanalizasiya
sistemlorinin yenidon qurulmasina baglanilmisdir.
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Ohalinin igmoali su tochizatinin yaxsilasdirilmasina hesablanmig todbirlor
corcivasindo markozi anbarlar, nasos stnasiyalari yenidon qurulmus, 1500-don artiq
coxmortabali yasayis binasinin daxili kommunikasiya xatlori tamamilo doyisdirilmis
va yenidon qurulmusdur. Bu dovrds 2000 km uzunlugunda magistral va paylayici
su xatlori, 510 km uzunlugunda kanalizasiya kollektoru vo sobokasi, hacmi 110 min
kubmetr olan su anbarlari, mahsuldarlig1 520 min kubmetr olan 2 markozi su nasos
stansiyasi istismara verilmisdir. Abseron yarimadasinda fasilosiz rejimdo igmali su
alan ohalinin say1 2 milyon 500 min nafors ¢atdirilmisdir. Bu islor 2011-2013-cii
illordo Baki sohorinin vo onun qgosobalorinin sosial-igtisadi inkisafina dair Dovlot
Programina uygunlasdirilmisdir. Azarbaycan Respublikasinin Prezidenti conab
[lham Bliyev demisdir: “Mon istayirom ki, hor bir sohara, har bir kondo 24 saat
fasilosiz su verilsin... Azorbaycan ohalisino verilon vo verilocok su Umumdiinya
Sohiyys Toskilatinin standartlarina uygun olmalidir.”

“Azorsu” ASC ila Teknoyap1 Insaat Snap vo Ticarat A.S. (Tiirkiyo) ilo baglanmis
miiqaviloyo uygun olaraq, 2035-ci ilodok “Abseron yarimadasinin igmali su tochi-
zat1, kanalizasiya va yagis sulari sisteminin Master Planinin hazirlanmasi™ iizrs apa-
rilan iglor 2013-cii ilin 2-ci1 yarisinda yekunlagdirilmisdir. “Master Plan” ¢or¢ivosindo
giindolik mohsuldarlig1 570 kubmetr olan Ceyranbatan Ultrasiizgocli Qurgular Komp-
leksi insa edilmis vo 2015-ci il oktyabr ayinda istismara verilmisdir. Abu-Dabi
sohorindo kecirilmis Qlobal Su Sammitindo Ceyranbatan Ultraslizgocli Qurgular
Kompleksi 2016-c1 ildo diinya sonayesinin on 6nomli 4 layihosindon biri se¢ilmisdir.

Abseron yarimadasinda kanalizasiya sisteminin inkisafi istigamatinds innovativ
texnologiyalardan istifado etmokls, Bayil-Bibiheybot-Lokbatan, Xocahason-
Binagadi-Xirdalan, Bilgoh-Pirsagi, Darnogiil-Balaxani-Qaracuxur-Z1g tunel tipli
kanalizasiya kollektorlarinin tikintisino baglanilmisdir. Artiq 14 km uzunlugunda
Bayil-Bibiheybat-Lokbatan kollektorunun tikintisi yekunlasib vo bununla da,
Bayraq meydanindan Lokbatan dairasinadok orazide Xozor donizins axidilan tullanti
sularinin garsisi tamamilo alinmisdir. Eyni zamanda Sumqayit, Buzovna vo Siivolan
tullant1 sutomizlayici qurgularin yenidon qurulmasi, Novxani-Sumgqayit kanalizasiya
kollektorunun insasi, mévcud kanalizasiya kollektorlarinin barpasi, Baki buxtasina,
eloco do Novxani ¢imarliyine tomizlonmodon axidilan tullant1 sularinin garsisini
almaga imkan vermisdir. (www.azersu.az)

“Azarbaycan Respublikasi regionlarinin 2014-2018-ci illords sosial-igtisadi
inkisafi” Dovlat Programina uygun olaraq respublikanin bolgolorindo do su tochizati
va kanalizasiya sistemlorinin yenidon qurulmasi layihalorinin icrast ugurla davam
etdirilmisdir. Belo ki, su vo kanalizasiya layihslorinin icrasina baslanilmis, 44 sohor
va rayon markozlorinin 20-do ham su, hom ds kanalizasiya sobokasinin, 8-ds iso su
sobokosinin tikintisi tam yekunlagmisdir.

Iemoli su ¢atismazligindan oziyyat ¢okon yasayis montogalarinin su tominati iigiin
qisa miiddotdo 107 km-lik Sirvan-Mugan, 62 km-lik Sabirabad-Saath qrup su
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komorlari ¢okilmis, Kiiliillii monboyi yaradilmis vo buradan Ucar, Zordab, Agsu vo
Kiirdomir goharlorins 182 km uzunlugunda magistral komarlor ¢okilmisdir. Bu
monbolaor hesabina Haciqabul, Sirvan, Bilosuvar, Salyan, Saatli, Sabirabad, Zordab,
Ucar, Kiirdomir va Agsu saharlari homginin bir sira kandlor keyfiyyatli igmali su ilo
tomin olunmusdur. (Imanov vo Blokbarov, 2017)

Xanbulangay su anbarinin sahilinde mahsuldarlig1 sutkada 30 min kubmetr olan
sutomizloyici qurgu, insa edilmoklo Lonkoran gohorine suyun verilmosi tomin
edilmis, Astara sohorindo magistral su komori insa ¢okilmisdir.

Mingagevir va Yevlax sohorlorini keyfiyyatli igmali su ilo tomin etmok mogsadilo
mohsuldarligr sutkada 55 min kubmetr olan miiasir su tomizlayici qurgu istismara
verilmisdir. (www.azersu.az)

Somkirgay su anbarindan Somkir sohorino 16,5 km, Gonco sohoring iso 27 km
uzunlugunda magistral su komorinin ¢okilmasi yekunlagsmisdir. Gonco sohorinin
digor su monbalori Qizilgaya vo Goygolds yeni sugabuledici qurgular insa olunmus
va sohara suyun verilmosi tomin edilmisdir.

Oton miiddatlords su qithig miisahide olunan kondlords 104 subartezian quyusu
qazilmis, paylayici sobokolor qurularaq 300 mina godor ohalisi olan 330 kondin
igcmoli su tominati1 holl edilmisdir.

Ohaliys verilon suyun keyfiyyat gostoricilorinin daimi nozarstds saxlanilmasi vo
su analizlorinin daha doqiq aparilmas1 maqsadilo 2013-cii ildo miiasir avadanliq vo
cihazlarla tochiz olunmus laboratoriya tikilorak istifadayo verilmis, yeni yaradilmis
su 0lcma cihazlariin sinag1 va kalibrlonmasi laboratoriyasi foaliyyats baglamisdir.

Son illar infrastruktur obyektlarinin va paylayici sabakslorin yenidon qurulmasin-
da SCADA sistemlorinin totbiqi ilo infrastrukturun vahid morkozdon idars edilmasi
tomin edilmoklo, suyun monbolordon istehlakgilara 6tiiriilmasini online rejimds
tonzimlomo imkani yaradilmisdir. Cografi Informasiya Sisteminin (CIS) totbiqi
biitovliikdo soboka infrastrukturunun rogomsal xoritolors kogiiriilmasi naticosindo
informasiya bankina 13413 km i¢moli su sobokosi, 5575 km tullant1 su sobokasi,
114 km yagis sular1 xatlori, 7500 odad qurgu vo qurgu kompleksi haqqinda malu-
matlar daxil edilmisdir. Eyni zamanda 17305 km yol vo 430 min bina va tikili malu-
matlar1 vektorlagdirilaraq CIS-in elektron xoritosing daxil edilmisdir. “Azarsu CiS”
layihasi 2012-ci ilds niifuzlu Bentley beynalxalq miisabigasinin galibi olmusdur.

Kadr potensialinin bilik, bacariq, zoruri vordis vo tocrilbo soviyyosinin
giiclondirilmasi moagqgsadilo dovriin tolablori nozoro alinmaqla yerli vo xarici
miitoxassislor tarafindon miintozom beynolxalq vo regional tolimlorin kecirildiyi
Tolim vo Innovasiya Morkozi yaradilmis vo ugurla foaliyyat gdstorir.

Otraf miihitin qorunmasi ekoloji sabitliyin tomin olunmas1 magsadils “Azarsu”
ASC-nin idars vo miisssisalarinin, hidrotexniki qurgularin yerlosdiyi orazilords 441
hektar yasilliq sahosi yaradilmis, burada 150 minadok miixtalif név agac, 450
minodok movsiimi giil vo kol bitkilori okilmisdir. (www.azersu.az)
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Beynolxalq slagalorini giiclondiran “Azarsu” ASC 6lke daxilinde va xaricda
kecirilon sorgi vo konfranslarin, todbirlorin faal istirak¢ist olmusdur. Belo ki, 2013-
clii ildo Bakida ilk dofo 23 o6lkonin 70-don artiq sirkotinin istiraki ilo Xozor
Beynolxalq Su Texnologiyalar1 sorgi vo konfransi kegirilmisdir.

“Azarsu” ASC su tochizat1 sahasindo dovlat strategiyasinin hoyata kegirilmasino
verdiyi tohfayo goro “Ugur Milli”, “Caspian Energy Integration Award” va “Qlobal
Su Tesarriifat1 Liderlori” qrupunun “Su liderlori” nominasiyasi iizro miikafatlarina
layiq goriilmiisdiir.

Azarbaycan Respublikasi Prezidentinin 2014-cii il may ayinin 14-do imzaladig1
Soroncamla 5 iyun “Su tosorriifat1 vo meliorasiya iscilorinin™ peso bayrami gilinii
kimi tosis edilmisdir.

Beynolxalq Maliyys qurumlarinin kreditlori, Dovlot biidcosi, “Azarsu” ASC-nin
imkanlar1 hesabina Abseron yarimadasinda vo eloco do regionlarda aparilan genis-
iqyasl islarin naticasi olaraq bu giin xidmat gostarilon 6lks ohalisinin 73,3%-1, pay-
taxt Bakinin iso 82%-don ¢oxu fasilasiz igmali su ilo tomin olunur.

Tomoli Ulu Ondar Heydar Oliyev tarafindon qoyulmus, hazirda Pezident ilham
Oliyevin rohborliyi ilo Baki gohoari vo Abseron yarimadasi ilo yanasi, 6lkonin
regionlarinda da miihiim su vo kanalizasiya layiholorin icrasit davam edir.

Iddobiyyat siyahisi
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XARAKTERISTIKALARININ HESABLANMASI

(Soh. 17-28)
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L2Baki Doviat Universiteti, Baki, Azarbaycan, fardaimanov@bsu.edu.az
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Abstract. An analysis of the statistical structure of the series of mean annual,
maximum and minimum water discharges of the Akerachay River, the basin of which
is located in the Karabakh region of Azerbaijan, was carried out. Statistically sig-
nificant positive trends were identified in the series of annual and minimum flow. It
has been established that the series under consideration are homogeneous both in
the mean value and in the vari-ance. Only the minimum flow series is heterogeneous
in its average value. For all series, a calculation of water discharges for a given ex-
ceedance probabilities was carried out us-ing various analytical distribution func-
tions. It is noted that for annual runoff the curves of the three-parameter
Kritsky-Menkel gamma distribution and the Pearson type III distribution coincide,
the analytical Kritsky-Menkel curve approximates out the empirical probability
curve of maximum water flows better than the logarithmic normal curve, for calcu-
lating minimum water flows it is advisable to use three-parameter Weibull curve.

Keywords: River Akerachay, water discharge, homogeneity of series, linear
trend, empirical curve, an-alytical distribution function.

AHHOTaNUs1. BBINONHEH aHallnu3 CTaTUCTUYECKOU CTPYKTYPBI PAIOB CPEIHErO-
JIOBBIX, MAKCUMAJIbHBIX 1 MUHUMAJIBHBIX PACXOA0B BOJIbI peKu Akepadaii, bacceitn
KOTOpoO# pacrionokeH B Kapabaxckom pernone Aszepbaiikana. B psiax rogooro
U MUHUMaJIbHOTO CTOKA BBISABICHBI CTATUCTUYECKU 3HAUUMBbIC MOJOKUTEIHHBIC
TPEHIbI. YCTAHOBIIEHO, YTO PACCMATPUBAEMbIE PSIIbI SIBISIFOTCS OJHOPOAHBIMU KaK
0 CpeHEMY 3HAUYCHHUIO0, TaK U MO AucTepcuu. JINIb psjy MUHUMAaIbHOTO CTOKA SIB-
JISIETCSI HEOJHOPOHBIM 110 CPEIHEMY 3HAUCHUI0. J[J1s1 BceX PsiIoB BBIMIOJHEH pacyeT
pacxofoB BOABI 3aJaHHOM 00ECIIEYEHHOCTH C MPUMEHEHUEM Pa3INYHbIX aHAJIUTHU-
yeckux QyHKUM pacnpeaeneHus. OTMeyaeTcs, YTO AJs TOJJOBOTO CTOKAa KPUBBIE
TpexmapaMeTpruueckoro raMma pacnpenenenus Kpuikoro-MeHkens 1 pacnpenese-
Hus [Iupcona Il Tuna coBmamarot, ananuTuyeckas kpupas Kpuukoro-Menkens
Jy4Ille CTIa)KUBAET SMIUPUIECKYIO KPUBYIO 00€CIIEYeHHOCTEH MaKCUMaJIbHBIX pac-
XOJI0B BOZIbI, UeM JiorapupMuuecKkass HopMalbHasi KpUBasi, Ui pacdyeTa MUHUMAb-
HBIX PAcXOJI0B BOJIbI 11€7€CO00PA3HO UCIOIb30BAHUE TPEXIIAPAMETPHUECKON KPUBO
Beiibymna.

KuaroueBble cioBa: Pexa Axepauaii, pacxoovl 600bl, 00HOPOOHOCHb PSAO08, -
HeliHblLl MPEeHO, IMIUPULECKAS KPUBAsl, AHATUMUYecKas (hyHKYUs pacnpeoeseHus.
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Giris

Isgaldan azad olunmus orazilorin &lko iqtisadiyyatina reinteqrasiyasi coxsahali
prosesdir vo onun miihiim torkib hissolorindon biri igmaoli su tochizati, tullant1 vo
yagis sularinin idars olunmasi sistemlorinin yaradilmasi, meliorasiya vo su
tosarriifatt kompleksinin borpasi vo inkisafidir.

Qarabagin asas ¢aylarindan biri Araz ¢ayinin sol qolu olan Hakaridir. O manbayi-
ni Kalbacar rayonu arazisinde Mixtokan silsilasindon (2580 m hiindiirliikde) gotiiriir,
Solva vo Hogazsu caylarinin qovusmasindan (947,6 m yliksoklikds) yaranir. $alvo
cay1 asas qol gobul edilib vo onun monbayindon hesabladiqda Hokori ¢cayinin uzun-
lugu 155 km, hovzasinin sahasi 2570 km?-dir. Hovzonin orta yiiksokliyi 1690 m,
Abdallar montagasinag kimi iso 2005 m-dir. Hovzonin osas hissasi Qarabag vulkanik
yaylasinda yerloasir. Cayin imumi diismasi 2221,9 m, orta meyilliyi 19,6 %o, ¢ay
sobokosinin orta sixligi 0,24 km/km?- dir (Mammadov, 2012). Hakarigay1 mansa-
bindon 14 km yuxarida (358,1 m) Borgiisadcayi ils birlasir vo Xudaforin su anbarina
tokdiliir.

Cayin hovzosindo Mezozoy erasinin Tobasir yasl stixurlari (vulkanogen, qumlu-
sist vo ohangdasi tobogalari) daha genis yayilmisdir. Suayrici hissads Yura dévriiniin
siixurlar1 (vulkanogen-¢6kmo vo karbonat) yer sothine ¢ixir. Bdyiik Is1qlt dagindan
simalda vo sorqdo Kaynozoy erasinin iiglincli dovriiniin Neogen siixurlari (vulkano-
gen fasiyalar) tistlinliik toskil edir. Hovsonin sorq hissosinds ensiz zolaqlar soklinds
Mezozoy erasmin intruziv qranitoidlori vo Ust Tobasirin piroksenitlori, dunitlori,
peridotidlori formalagsmisdir (Azarbaycanin geologiyasi, 2015).

Azorbaycan Respublikasi orazisinin hidrogeoloji rayonlasdirilmasinin tak-
sonomik bolgiisiino uygun olaraq todqiqat orazisi Kigik Qafqaz dag-qirisiqliq
zonasimin masama-cat sular1 hovzasinds yerlosir. Burada yeralt1 sularin yayilmasi
har hansi stratiqrafik bolgiiys tabe olmayaraq, osason, aginma zonalar1 vo tektonik
pozulmalarla slagodardir vo miixtolif yash stixurlarin sululugu onlarin litoloji torkibi,
catliligt vo orazinin drenlonmo soraitindon asilidir. Bulaq aximinin paylanma
soclyyasi yeriistli axina tam analoji olaraq yeralti axinin hamin zonalarin morkos-
zindan periferiyalarina dogru radial istigamatlondiyini gostorir. Orazinin geoloji-
hidrogeoloji xiisusiyyatlori yeralt1 sularin enon va qalxan bulaqglar soklinds tozahiir
etmosino sorait yaratmisdir (imanov vo Dlokbarov, 2017).

Hokoricay hovzasinds saquli zonalliga miivafiq olaraq dord iqlim tipi
formalagsmisdir: qis1 miilayim, yay1 quraq isti kegon yarimsshra va quru ¢ol iqlim
tipi; qis1 quraq kecon miilayim isti iglim tipi; qis1 quraq kegon soyuq iglim tipi vo
dag tundra iqlim tipi. Yagintinin illik migdar1 600-900 mm, miimkiin buxarlanma
159 400-800 mm arasindadir. On ¢ox yagint1 yazin axirt vo yayin avvealina diisiir
(Azorbaycan Respublikasinin..., 2014).
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Cayn hovzasindos yiiksoklik qursaqligina miivafiq olaraq asagidaki torpaq tiplori
ndvbolonir: alliivial-gomon torpaqlart; gohvoyi dag-meso torpaglari; dag qara tor-
paqglar vo dag comon torpaqlari. Todqiqat arazisinin asas hissasinds (80%) dag
¢omon torpagqlart yayilmisdir (Miiseyibov, 1998).

Hokaricayin hovzasinds miixtalif illorde faaliyyot gostormis hidroloji miisahido
montagalorinin morfometrik xarakteristikalar1 hagqinda molumatlar codval 1-do
verilmisdir.

Cadval 1. Hidroloji miisahido mantagalorinin morfometrik gostaricilori

Caymn Hovzo
orta |Sutopl| Orta | nin |Meso- (Elrlt lil
Miisahido | ¢oki | ayici | hiin- | orta lik

Ne (cay-montogo illori | meyil-|hovzo,| diir- | meyil-| omsa |

liyi, [km? |lik, m| liyi, | I, % sgﬁﬁ’
%, %, m’/s
1 |Hokericay (Solve)-Salva | 1979-1988 | - 83 -- -- -- 1.24
2 |Hogassu-Hocas 1957-1963 | 30 517 | 2580 | 255 10 6.24
3 |Hokerigay (Salva)-Piracan 1933 -- 527 -- -- -- 2.68
4 |Zabuxg¢ay — Minkand 1963-1982| 95 113 | 2430 | 184 -- 2.67

5 |Zabuxgay — Zabux m. 1953-1987| 43 496 | 1970 | 221 1 5.25

6 |Hokorigay-Abdallar 1933-1988 | 26 | 1180 | 2130 | 266 33 10.8

7 |Hokorigay-Qaracanl 1957-1962 | 24 | 2310 | 1730 | 244 25 14.2

Hokoricayr vo onun qollart yaz vo yay aylarinda qar sularindan dasqin
omologatiron ¢aylar qrupuna aid edilir. Onun su rejimindo ii¢ osas faza ayrilir: yaz-
yay gursulu faza, yay azsulu faza vo payiz-qis azsulu faza (Pycramos, Kamkaii,
1989). Su rejiminin osas fazasi yaz-yay gursululugudur vo bu dovrds illik aximin
70%-3 qadari kecir. Gursulu dovr mart ayindan baslayir vo iyun ayinda qurtarir.
Maksimal su sorflori, adoton, may-iyun aylarinda miisahido olunur (sokil 1).

Cayin hovzosindo ¢atlt vo mosamali vulkanik suxurlar tistiinliik togkil etdiyindon,
yeralti sularla gidalanmanin rolu boyiikdiir (sokil 2). Hokari ¢cayimin (Lagin / Abdal-
lar montagoesinda) yeraltr sularla qidalanmasr illik axim hacminin 62%-ni, Hogaz-
suda (Hocas mantaqosi) 63%-ni, Zabuxgayda (Zabux montoqosinda) is9 52%-ni
toskil edir. Caylarin qidalanmasinda yagis sularinin pay1 15-27%-dir (PycramoB u
Kamikait, 1978).
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Sakil 1. Hakaricayin (Abdallar mantaqasi) saciyyavi sululuqlu illar ii¢iin
hidroqraflari.

| ] ] v \ Vi Vil Viil IX X Xl Xl

@ YERALTI SULARLA QIDALANMA YAGIS SULARI iL® QIDALANMA QAR SULARI iL® QIDALANMA

Sokil 2. Hakari ¢cayinin (Abdallar montaqoasi) gida manbolorina gors parcalanmis
hidroqrafi.
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Hokarigay hovzasinin ¢oxillik dovr iiglin su balansinin asas elementlori codval

2-da verilmisdir (Pycramos u Kamikaii, 1978).

Cadval 2. Hakari¢ay hovzasinin coxillik dovr iiciin su balansinin asas

elementlari
Cay | Montogo | Cay hovzosinin | Atmosfer | Illik axim, Buxar- Axim
orta hiindiir- | yagintilari, mm lanma, mm | omsali
liyti, m mm
Hokori | Abdallar 2130 642 257 385 0.40
Hokori | Qaracanl 1735 600 192 408 0.32
Zabux | Zabux 1970 708 316 392 0.45

Maqalonin magsadi miisahids siralarinin statistik strukturunun vo miixtslif ana-
litik tominat ayrilorinin tohlili asasinda ¢ayin asas axim xarakteristikalarinin (orta
illik, maksimal, minimal axim) miixtalif tokrarlanma dovrlorine uygun qiymatlorinin
hesablanmasidir.

Materiallar vo metodika

Hokarigayin (Abdallar montoqosi) orta illik, maksimal vo minimal su sorflorinin
miisahidoa siralar1 1933-1988-ci illori ohato edir. Su sorflorinin miixtalif tominath
giymatlorini hesablamagq tli¢iin miixtolif analitik tominat oyrilorinin (Kritski-Menke-
lin tigparametrli gamma, Pirsonun III tip, Log-normal, Veybulun iki va tigparametrli
paylanmasi) imkanlar1 aragdirilmisdir. Miisahido siralarinin statistik parametrlori
momentlor metoduna gors toyin edilmis, empirik vo analitik tominat oyrilorinin
uygunlugu, homginin analitik tominat ayrilorinin miinasibliyi miiqayiss tsulu ilo
yerina yetirilmisdir.

Tahlil vo miizakira

Illik axim. Cayn orta illik su sarflori sirasi {igiin statistik baximdan ohomiyyotli
miisbat isarali xotti trend sociyyovidir (R?=0.101). Sira 5%-1i ohomiyyatlilik
soviyyasindo hom orta komiyyato (Styudent meyari) (t*=1.53; tcod=2.048), hom do
dispersiyaya gora bircinsdir (Fiser meyar1) (F*=1.101; Fcad=2.974). Siranin sta-
tistik parametrlori codval 3-do verilmisdir.

Orta komiyyat, variasiya omsali vo asimmetriya omsalinin nisbi xotas1 miivafiq
olaraq, 4.55%, 13.0% vo 23.3% toskil edir. Hidroloji hesablamalar praktikasinda
belo gobul olunmusdur ki, agor siranin orta komiyyatinin nisbi xotas1 10%-don, vari-
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Cadval 3. Orta illik su sarflori sirasinin statistik parametrlori

Siranin uzunlugu, il 38
Odadi orta, m?/s 10.8
Orta kvadratik meyletmo, m3/s 2.982
Cy (Variasiya amsali) 0.28
Cs (Asimmetriya omsali) -0.021
Avrokorrelyasiya omsali R (1) 0.458
CJ/C, -0.1

asiya amsalininki iso 15%-don azdirsa, onda siranin parametrlori etibarl sayila bilor
(CHull, 1983).

Orta illik su sorflorinin empirik vo analitik tominat ayrilori sokil 3-do verilmisdir.
Analitik tominat ayrisi kimi Azarbaycanda qiivvades olan normativ sonadin (CHull,
1983) toloblorine uygun olaraq Kritski-Menkelin ligparametrli gamma paylanmasi
va beynalxalq tacriibado an ¢ox istifads edilon Pirsonun III tip paylanmasi (David
A. Chin, 2006; BMO-Ne 168) secilmisdir. Pirsonun III tip ayrisi hidroloji hesabla-
malar praktikasinda totbiq olunmus ilk oyridir vo olduqda Kritski-Menkelin iig-
parametrli gamma ayrisi Pirsonun III tip oyrisi ilo tist-listo dusiir.

30

e TS
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Sakil 3. Orta illik su sarflarinin empirik v analitik tominat syrilari.
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Miioyyon olunmusdur ki, har iki analitik tominat oyrisino goro hesablanmis orta
illik axim gostaricilori bir-biring ¢ox yaxindir. Bir gadar forq aximin boytik tominath
qiymatlarinds (P>90%) nazara ¢arpir. Bu, Pirsonun III tip paylanmasinin malum
catismazligidir. Buna goro do Kritski-Menkelin tigparametrli gamma paylanmasina
goro alimmis qiymotlordon istifado edilmosi daha mogsodouygundur.

Maksimal axim. Sutkaliq maksimal su sorflori sirasinda xoatti trend yoxdur, yoni
sira stasionar gobul oluna bilor. Sira 5%-1i ochomiyyatlilik soviyyasindo hom orta
komiyyato (t*=0.667; tcod=2.048), hom do dispersiyaya goro (F*=1.35; Fcod=2.974)
bircinsdir. Siranin statistik parametrlori codval 4-do verilmisdir.

Cadval 4. Maksimal su sorflori sirasinin statistik parametrlori

Siranin uzunlugu, il 38
Odadi orta, m?/s 55.2
Orta kvadratik meyletma, m?/s 21.142
Cv 0.38
Cs 0.86
Avtokorrelyasiya amsali, R(1) 0.094
Cy/Cy 22

Orta komiyyat, variasiya omsali vo asimmetriya omsalinin nisbi xotas1 miivafiq
olaraq, 6.2%, 13.4% vo 6.5% toskil edir.

Maksimal su sorflorinin empirik vo analitik tominat oyrilori sokil 4-do verilmisdir.
Analitik tominat oyrisi kimi Kritski-Menkelin tigparametrli gamma paylanmasi
(CHullI, 1983) vo logarifmik-normal ayri se¢ilmisdir. Nozoro alinmisdir ki, bir cox
Olkalords (Cin, Yaponiya, Boyiik Britaniya, Rusiya, Bolgaristan vo s.) maksimal su
sorflorinin hesablanmasinda loqarifmik-normal paylanmadan istifado olunur (David
A. Chin, 2006). Molumdur ki, bu paylanma va olduqda empirik tominat ayrilorini
daha yaxs1 ortalagdirir (Imanov, 2011).

Cadval 5. Miixtalif tominath maksimal su sarflorinin Kritski-Menkel vd
Log-normal analitik syrilorina gora hesablanms qiymatlori

P.% Kritski-Menkel | Log-normal P.% Kritski-Menkel | Log-normal
Q, m’/s Q, m’/s Q, m’/s Q, m’/s

0.01 177 175 30 64.0 61.0
0.1 149 143 40 57.9 55.8
1 119 111 50 52.3 51.4
2 110 100 70 41.9 433
5 96.0 88.3 90 29.9 33.7
10 85.0 78.4 95 24.7 29.9
20 72.3 67.8 97 21.6 27.6
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Sakil 4. Sutkaliq maksimal su sarflorinin tominat dyrilori.

Kritski-Menkel vo Log-normal analitik ayrilorinin empirik ayriye uygunlugunun
tohlili gostorir ki, Kritski-Menkelin oyrisi empirik toaminat oyrisini daha yaxsi
ortalagdirir (sokil 4). Molumdur ki, layiholordo maksimal su sorflorinin kigik
tominath gqiymaotlorindon istifads olunur. Kigik tominatlar zonasinda (P<20%) Krit-
ski-Menkelin oyrisi ilo daha boyiik su sorflori alinir (cadval 5). Bu sababdon,
Hokoricayin (Abdallar montoqosi) maksimal su sorflorinin miixtolif tominath
qiymatlorini toyin etmok {i¢iin Kritski-Menkelin ligparametrli gamma tominat
oyrising gora hesablanmis qiymatlordon istifads edilmasi daha magsedsuygundur.

Minimal axim. Sutkaliq minimal su sorflori sirasinda statistik baximdan
ohomiyyatli (R?>=0.100) miisbat isarali xatti trend saciyyovidir. Bu sira 5%-li
ohamiyyatlilik soviyyasinde orta komiyyasta (t*=2.312; tcod=2.054) gora qeyri-
bircins, dispersiyaya gora (F*=1.675; Fcod=3.091) iso bircinsdir. Minimal su sorflori
sirasinin statistik parametrlori cadvel 6-da verilmisdir.
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Cadval 6. Sutkaliq minimal su sarflori sirasinin statistik parametrlori

Siranin uzunlugu, il 38
Odadi orta, m’/s 4.13
Orta kvadratik meyletmoa, m?/s 1.051
Cv 0.26
Cs 0.352
Avtokorrelyasiya omsali, R(1) 0.399
G/Cy 1.4

Orta komiyyat, variasiya omsali vo asimmetriya omsalinin nisbi xotas1 miivafiq
olaraq, 4.2%, 12.8% vo 13.9% toskil edir.

Minimal su sorflorinin empirik vo analitik tominat oyrilori sokil 5-do
gostorilmisdir. Analitik tominat oyrisi kimi Kritski-Menkelin iigparametrli gamma
paylanmas1 (CHull, 1983) vo Veybul paylanmasinin iki vo ligparametrli analitik
oyrilori se¢ilmigdir. Beynolxalq tocriibodo minimal su sorflorinin hesablanmasinda
Veybul paylanmasindan istifado olunur (David A. Chin, 2006). Praktikada daha ¢ox
bu paylanmanin iki vo tigparametrli variantlar1 totbiq edilir (Cukan, 2020). Bu anal-
itik tominat oyrilorindon istifado etmoklo sutkaliq minimal su sorflorinin miixtolif
tominatli giymotlori toyin edilmisdir (codval 7).

001 01 1 S 10 20 30 40 S0 60 70 B0 90 95 %9 999 . 99
P %
@ Empirik B Vevbul (2 parametrli' & Vevbul (3 parametrliy @ Kritski-Menkel

Sakil 5. Sutkaliq minimal su sarflorinin empirik va analitik tominat syrilori.
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Cadval 7. Sutkaliq minimal su sarflorinin miixtalif tominath qiymatlari

PO Kritski- Menkel | Veybul (2 parametrli) | Veybul (3 parametrli)

’ paylanmasina géro | paylanmasina géro | paylanmasina goro
1 9.52 6.44 6.77
5 6.32 5.84 5.96
10 5.78 5.49 5.53
20 5.14 5.06 5.02
50 4.04 4.17 4.06
75 3.24 341 3.36
80 3.07 3.21 3.20
90 2.61 2.70 2.80
95 2.27 2.29 2.52
97 2.05 2.03 2.37
99 1.69 1.58 2.12

99.9 1.17 0.93 1.86

Empirik vo analitik tominat oyrilorinin miiqayisali tohlilindon goriiniir ki, boytik
tominatlar zonasinda Kritski-Menkelin vo Veybulun ikiparametrli analitik tominat
oyrilori demok olar ki, Ust-listo diisiir, lakin hor iki oyri empirik noqtslerin
asagisindan kegir. Veybulun tigparametrli analitik tominat ayrisi iso boylik tominatlar
zonasinda (75-99%) empirik ndqtalori cox yaxsi ortalagdirir (sokil 5). Hidroloji
hesablamalar praktikasinda minimal su sarflorinin boyiik tominath qiymatlorinden
istifado olunduguna gora Veybulun iigparametrli analitik tominat ayrisino goro
alinmis tominatli qiymatlordon istifads edilmasi daha moagsadouygundur (codval 7).

Naticd

Hokorigayin orta illik, maksimal vo minimal su sarflori siralarinin statistik struk-
turu tohlil edilmis, orta illik vo minimal axim siralarinda statistik baximdan
ohamiyyatli miisbat isarali xotti trendlor miioyyon edilmisdir. Baxilan miisahido
siralart hom orta kamiyyato, ham do dispersiyaya gors bircinsdir. Yalniz minimal
axim sirasi ligiin orta komiyyato gors bircinslik haqqinda farziyys tokzib olunur.
Biitiin siralar tigiin miixtalif analitik paylanma funksiyalarindan istifade etmaklo su
sorflorinin tominatl qiymatlori hesablanmusdir. illik axim {igiin Kritski-Menkelin
tigparametrli gamma paylanmasi va Pirsonun III tip paylanma ayrilori iist-iisto diistir.
Kritski-Menkelin analitik ayrisi maksimal aximin empirik ayrisini loqarifmik normal
oyri ilo miiqayisado daha yaxs1 approksimasiya edir, minimal aximi1 hesablamaq
ticlin Veybulun ligparametrli ayrisindon istifado edilmasi tovsiya olunur.
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Abstract. Research to identify sources of drinking water in Azerbaijan has al-
ways been a hot topic. The growth of population and economic facilities, and there-
fore water consumption, requires additional sources of water. The research area
covers the lower reaches of the Zayamchay, Jahrichay and Asrikchay rivers on the
Ganja-Gazakh foothill plain. The article examines long-term materials on more than
20 exploration and hydrogeological monitoring wells drilled on the territory of al-
luvial fans above the noted rivers. Data on fluctuations in water levels, the litholog-
ical composition of the geological section and aquifers were analyzed and
systematized, and the chemical composition and degree of mineralization of ground-
water was studied. Hydrogeological materials from exploration wells cover approx-
imately the 1950-1960s, and materials from monitoring wells cover 2014-2021.

Studies have shown that over the past 70 years, there have been no significant
changes in the quantitative and qualitative parameters of groundwater in observation
wells. And the existing individual deviations are due to the anthropogenic factor.

Keywords: exploration wells, groundwater level, chemical composition of water,
level changes, groundwater, monitoring, anthropogenic factor.

AnHoTaums. VccnenoBanue Mo BBISIBICHUIO MCTOYHUKOB MUTHEBOW BOJBI B
Azep0aiikaHe BCeraa sSBIsUIOCh aKTyallbHOU Temoid. PocT HaceneHus u xo3sii-
CTBEHHBIX 00BEKTOB, a CJIEZIOBATEIILHO U BOAOMIOTPEOICHHS TPEOYET TOTIOTHUTETh-
HBIX UCTOYHUKOB BOJIbI. PaifoH HMcclieqoBaHU 0XBAaThIBAET HU30BBS peK 3asMyaii,
Jlxarpuyail u Acpukuail Ha ['stHmka-I"a3axckoil npearopHoil paBHuHe. B cTarbe
paccMaTpuBaIOTCs MHOTOJIETHHE MarepHualtbl o 6osee 20 pa3BeJOYHBIM U THIPO-
Te0JIOTMYECKIM MOHUTOPHHTOBBIM CKBRKHHAM, TIPOOYPEHHBIM HA TEPPUTOPUH KO-
HYCOB BBIHOCA BBIIIE OTMEUEHHBIX PeK. AHAIMU3UPOBAHBI U CUCTEMATU3UPOBAHBI
JAaHHBIE O KOJICOAHUSIX YPOBHEU BOJIBI, O JIMTOJIOTMUYECKOM COCTaBE T'€0JIOrHYE€CKOTO
pas3pes3a v BOIOHOCHBIX TOPU30HTOB, M UCCJIEIOBAH XUMUYECKH COCTAB U CTEIICHb
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MHHEpaIN3aLMY MOA3EMHBIX BOJ. [ MApOreosornueckne Marepuasl pa3BeI0uYHbIX
CKBaYKMH OXBaThIBaIOT puOn3uTenbHo 1950-1960-bie roapl, a MaTepraibl MOHH-
TOPUHTOBBIX CKBaKUH — 2014-2021 rr.

HccnemoBanus nokas3aiin, 4To 3a nociaeaaue 70 jeT B HaOIIOmaTeIbHBIX CKBa-
JKWHAX CYIECTBEHHBIX N3MEHEHNI KOJTMYECTBEHHBIX U KAU€CTBEHHBIX MTOKA3aTeNe
MOJI3€MHBIX BOJI HE TIPOU30IILIO0. A UMEIOIINECs OT/AeIbHbIE OTKIIOHEHHS 00y CIIOB-
JIEHBI aHTPONOTEHHBIM (PaKTOPOM.

KitoueBble ci10Ba: pazgedounvie CKEAMNCUHDL, YPOBEHb NOO3EMHBIX 800, XUMU-
YyecKulli cocmae 800bl, USMEHEHUS] YPOBHS, 2PYHIMOBble 800bl, MOHUMOPUH2, AHMPO-
NO2eHHbIlL hakmop.

Giris

Gonca-Qazax dagatoyi diizonliyi 3700 km?-don artiq orazini ohato etmoklo
Azorbaycan Respublikasinin simal-qorbindo, Ki¢ik Qafqaz daglari ilo Kiir ¢ay1
arasinda eni 10-30 km olan maili bir zolaq formasindadir. Orazinin miitloq yiiksok-
liyi dagliq hissados ~600 m olub, Kiir ¢ayinin sag sahili boyu 60 m-o qodor diisiir.

Gonco-Qazax dagotoyi diizonliyinin simal-qorb hissosindo qis1 quraq kecon
milayim-isti quru ¢6l iqlimi, conub-sorqinds is9 qis1 quraq kegon miilayim-isti iglim
tipi hakimidr. Havanin orta illik temperaturu 8-13 °C, torpaq sathinin orta illik tem-
peraturu 15 °C-dir. On soyuq aylar yanvar-fevral, isti aylar iso iyul-avqustdur. 100-
don yuxar1 temperaturlarin illik migdar1 3000-4000° toskil edir. Havanin orta illik
nisbi riitubati ~70°-dir. Atmosfer yagintilarinin illik miqdar1 400-600 mm olub, ¢ox
hissasi aprel-iyun aylarinda diisiir. Soth 6rtiiytindon miimkiin buxarlanma 600-900
mm toskil edir. Orazinin qarla ortiilii glinlorinin say1 ~15-9 yaxindir. Kiiloklor asason
simal va gorb istigamatlorindon olub, orta illik stirati 2.5-3.4 m/san togkil edir
(Haciyev vo Rohimov, 1977; Kiiumat AsepOaiimkana, 1968).

Orazi tektonik cohotdon Conubi Qafgaz mikro plitasinin Kigik Qafqazonii
meqazonasina aiddir. Region seysmik cohotdon sorqdo 7-8 bal, qorb hissods iso 8-
9 balli zonaya uygundur.

Regionun geoloji qurulusunda Yura, Taobasir, Paleogen, Neogen vo Ddordiincii
dovr ¢okiintiilori istirak edir. Kicik Qafqaz dag sisteminin simal-gorq yamaclarinda
Mezozoy cokiintiilori bazon yer sothino ¢ixir. Bu ¢okiintiilor osason ohongdaslari,
qumdaslar1 vo tuflu ¢okiintiilordon ibarat olub, onlarin timumi qalinlig1 dagstoyi
saholords 50-60 m-o godor olmaqla, 498.7 m miitloq yiiksoklikdo yerlogon 1393
sayl1 kosfiyyat quyusunda 645 m dorinlikdo, regionun morkozi hissosinds yerlogon
1402 sayl kosfiyyat quyusunda isa 300-400 m darinlikds geyds alinib. Gonco-Qazax
dagotoyi diizonliyinin miisyyon hissolorindo Neogen vo kontinental mongoli
Dordiincii dovr ¢okiintiilori yayilmisdir ki, onlar qum dolduruculu iri ¢aydaslari vo
cinqil-caqillardan ibarat olub bazan gil laylari ilo ndvbalasir.
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Tadqigatin magsadi Osrikcay-Cohricayin gatirmo konusuna yaxin hissalorda
formalasmis yeralt1 sularin dinamikasi, fiziki-kimyovi xiisusiyyatlorinin zamanla
doyisma istigamatlorinin tadqiqidir.

Todqiq olunan regionun hidrogeoloji soraitinin dyronilmosinda Israfilov
(1977,1999); Oliyev (1982, 2000); Olokbarov (1986, 2017); Olizads, Oliyev,
Krasilsikov, Listenqarten (1990) va digar tadqiqatcilar istirak etmislor ki, onlarinda
apardigi todqigatlarin miioyyon naticolorindon todqigatimizda istifads olunmusdur.

Materiallar vo tadqiqat metodlar:

Tadqiqat isinds 1950-1960-c1 illordo gqazilmis 11 hidrogeoloji kosfiyyat quyusu
materiallarindan, bizim 2018-2020-ci illords regionun yeralt1 sularinin tadqiqi
zamani topladigimiz 6l¢ii malumatlarindan, Ekologiya vo Tabii Sarvatlor Nazir-
liyinin Milli Geoloji Kasfiyyat Xidmatinin 2014-2021-ci illers aid hidrogeoloji
monitiring quyu malumatlarindan va yeralt1 sulara aid adabiyyat maonbalarindon
istifado olunmusgdur. Todqigatda yeralt1 sularin sorfi, soviyys doyismalori vo sularin
kimyavi analiz naoticolori arasdirilaraq onlarin zamanla doyismo istigamatlori
miiayyan olunmusdur.

Molumatlarin tohlilinds asason hidrogeodinamiki vo hidrogeokimyovi metodlar-
dan istifads olunub.

Miizakirs va tahlillor

Gonco-Qazax dagotoyi dilizonliyindo yerlogson yeraltt sularin osas qidasini
Agstafacay, Hosonsu, Tovuzcay, Osrik¢ay, Zoyomgay, Cohrigay, Somkirgay,
Qosqarcay, Goncagay vo Kiirok¢ay formalagdirir.

Caylarin yataqalti (macraalt1) sulariin dagotoyi diizonliyo ¢ixdig1 saholordo debi-
ti mixtolifdir. Siikiirov P.T. (1966) macraalti sularin hocmini Hosonsuda 0,141 m¥/s,
Tovuzgayda 0,264 m¥/s, Zoyamgayda 0,252 m?/s, Somkir¢cayda 0,101 m?/s,
Qosqargayda 0,482 m*/s vo Gancagayda 0,274 m*/s miqdarinda qiymatlondirmisdir.

Buradaki ¢aylarin gotirmo konuslar1 kontinetal monsoli alliivial, alliivial-prol-
liivial va alliivial-prolliivial-delliivial ¢okiintiilordon toskil olunub, imumi qalinlig
1000-1250 m arasindadir. Bunlar, asason, konusun yuxari hissalorindo doldurucusu
qum olan iri caydaslari, ¢inqil-caqildir, diizonliyin orta hissosinds iri donali
cokiintiilor nisboton azalaraq gilli tobagolor omoalo golir, konusun asagi hissolorindo
gilli ¢okiintiilor artir. Orazidaki qrunt sular1 vo 4 tozyiqli su horizontu tadqiq
olunmusdur. Osrikcay-Cahricay arasi sahads kosfiyyat vo hidrogeoloji monitoring
quyularinin yerlosmo sxemi sokil 1-do verilir.

Qrunt sular1 demak olar ki, srazinin biitiin sahalorinda relyefdon asili olaraq 60-
70 m, bazon 100 m-2 gadar darinlikds rast galinir vo Kiir ¢cayina yaxinlasdigca bazi
sahalords bulaglar soklinds yer sothing ¢ixir. Dagatayi diizonlikds qrunt sularimin
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Sakil 1. Gonca-Qazax dagatayi diizonliyinin Isrik¢ay-Cahricay arasi
arazisinds kasfiyyat vo hidrogeoloji monitorinq quyularin yerlosmo sxemi.

miitloq yiiksokliyi 35-37 m olmagqla mailliyi adston 0,05-0,013 toskil edir. Sulu layin
effektiv qalinlig1 5,5-185,2 olmagq]la siixurlarin filtrasiya omsali 0,5-10 m/giin, bazen
49,9 m/giin geyds almmisdir (imanov va Slokbarov, 2017).

Birinci tozyiqli su horizontu Dérdiincii dovriin orta sdbasine aid kontinental
mongali, doldurucusu qum vo qumeca olan ¢inqil-¢aqil vo qumlarda formalagmisdir,
sulu horizontun tavani relyefdon asili olaraq 19,3-218 m dorinlikdo ag¢ilir. Sularin
pyezometrik soviyyasi 80 m dorinlikdo agilir, oksor yerlords 6-14 m-do, relyefdon
asili olaraq bazon yer sothindon + 32 m yiiksokds geydo alinmigdir. Sulu horizontun
effektiv qalinlig1 2,6-97.3 m, su siizms amsal1 0.04-105.9 m/giin, bazan 0.5-10.4
m/giin, su sorfi 0.04-57.0 /s ilo 3.9-22.0 1/san arasinda doyisir.

Ikinci tozyiqli sulu horizont asag1 Dérdiincii dévra aid kontinental monsoli
cokiintiilordo, gotirmo konuslarinin orta vo konar hissolorindo formalagmagla hori-
zontun tavani 68.5-192.0 m-ds ag¢ilir. Horizontun yatma dorinliyi yeralti sularin
harokati istigamatino uygun azalaraq su soviyyasi 80.7 m-9, su soviyyasinin miitloq
qiymati 373.7 vo 33.8 m, orazinin mailliyi 0.028-0.002-ys borabordir. Gatirma
konusunun orta hissesinda nisboton xirda denali qruntlar, qumlar vo qumecalar genis
yayilaraq onlarin effektiv qalinligi 3-200 m toskil edir. Qruntlarin su stizmo omsali
0.5-55.6 m/giin, quyularda su sorfi 0.28-25.1 1/s toskil edir.

Ugiincii tozyiqli sulu horizont Abseron yash kontinental monsoli qruntlarda,
bazaon ¢inqil qarisigh qumlarda formalagmigdir. Bu sulu horizont orazide 120-283
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m dorinlikds geydo alinmagqla, onlarin pyezometrik soviyyosi 23.9 m asagida vo
+2.2 m yer sothindon yuxarida qeyds alinib. Orazinin mailliyi 0.014-0.005 olmaqla
qruntlarin su siizma amsal1 0.5-16.2 m/giin v sulu horizontun effektiv qalinlig1 4.5-
44.7 m arasinda dayisir.

Dordiincii tozyiqli sulu horizont orazinin simal-qorb vo morkozi hissolorinds qum-
lardan, conubunda iss doldurucusu qum olan ¢inqil-caqillardan ibarst olan Agcagil
yasl stixurlarda formalasmisdir. Bu sulu horizont 36-284 m dorinlikdo agilir vo onun
pyezometrik soviyyasi yer sothindon 32.2 m asagida vo +24.2 m-do qeydo alinmisdir.
Orazinin mailliyi 0.002-0.006, miitloq yiiksokliyi 446-63.4 m arasinda doyisir. Hori-
zontun effektiv qalinlig1 kaskin doyisorak, arazinin simal-qorbinds 5-10 m oldugu
halda, conubi-sorqindo 87 m-o catir. Quyularda su sorfi 0.48-36.8 1/s olmaqla,
qruntlarin su siizmo amsal1 0.9-36.7 m/giin arasinda doyisir (Imanov vo Blokbarov,
2017).

Region ¢aylarinin asagi hissalori yay movsiimiinde quruma haddins yaxinlassa
da, onlar qrunt sularinin Kiir cayina torof drenlonmasinds asas rol oynayir. Dagotoyi
diizonlikdon axan caylar orazinin bozi hissalorinds relyefi 30-40 m dorinlikds
kosorok yarganlar omolo gotirmislor. Yaranmig bu doralor ¢ox yerds qrunt sularinin
soviyyasinin asag1 salinmasinda tobii dren rolunu oynayir (Slokbarov, 1986; imanov
vo Olokborov, 2017; Anues, 1982).

Dagotoyi diizonliyin Cohricay vo Osrikcay arasinda 1950-1960-c1 illordo gazilmis
1600, 1610, 1611, 1626, 1380, 1381, 1386, 1392, 1393, 1394, 1399 sayli kosfiyyat
quyularmin litoloji kosilisindo asason Miiasir dovra vo Dordiincti dovre aid olan
cokiintiilor genis yayilmigdir. Bunlardan reprezentativ xarakter dasiyan quyularin
kosilisi sokil 2-do verilir. Miiasir dovra aid olan ¢okiintiilor alliivial-prolliivial
monsali olub doldurucusu qum vo qumca olan iri ¢aydaslart vo ¢inqil-¢aqildan ibarat
olmagqla, yer sathindon 4-5 m derinliys qador geyds alinir. Onlarin altinda Orta vo
Yuxar1 Dordiincti dovrs aid torkibinds ¢ingil-¢aqil olan gilco-qumca vo doldurucusu
qum-qumeca olan iri caydaslari, ¢inqil-¢aqil ¢okiintiilorindon togkil olunmus, Xvalin-
Xazar vo Baki martabasi ¢okiintiilori quyularin kasilisinde miixtalif qalinliqlarda
geyds alinmisdir. Bu ¢okiintiilordon dagoatoyi diizonliyin hipsometrik baximdan
yuxari hissasinds iri vo kobuddonsli ¢okiintiilor yayilmisdir, morkozi hissads iso
onlar nisbaton x1rda vo yaxsi yuvarlaqlagsmis siixurlarla ovoz olunur. Kiir ¢cay sahilino
yaxin sahalordos iso bu ¢okiintiilor gillor vo inco donsli qumlarla avoz olunur ki, bu
da orazids tozyiqli sularin formalagmasina sorait yaradir.

Eyni zamanda Qovlar soharindon Kiir ¢ay1 istigamatinds yerlosmis hidrogeoloji
profil xatti izro olan 1399, 1401 vo 1402 sayl kasfiyyat quyularinin litoloji kasilisi
sokil 3-da gostarilir.

Dagotoyi diizonlikds yeralti sular genis sahado geydo alinmisdir. Orazido Neogen
va Dordiincii dovr ¢okiintiilorinds formalasan qrunt sular1 vo 4 tozyiqli sulu horizont
Oyranilmisdir. Bu sulu laylar hidravlik cshatdon bir-biri ils slagalidir, ona gore do
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Sakil 2. 1950-1960-c1 illarda qazilmis hidrogeoloji kasfiyyat quyularinin
litoloji kasilisi.
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Sakil 3. Hidrogeoloji profil xatti iizrs litoloji kasilis.

bozon bu laylar vahid sulu horizont kimi qeyds alinir (Anuzane u np., 1990;
Maommodov va Osgarov, 2022).

Gonco-Qazax dagotoyi diizonliyindo az minerallagsmaya malik yeralt1 sularin is-
tismar ehtiyat1 hesablanmis vo Ehtiyatlar Komitosindo 4218.6 min m?/giin hacmindo
tosdiq edilmisdir (Mcpadunos, 1999; Jlugura u Artaesa, 1973). Diizonlik orazinin
demok olar ki, har sahasindo qrunt sular1 qeydo alinmis vo dyronilmisdir. Bu sular
kosfiyyat quyulariin kasilisi melumatlarindan goriindiiyii kimi dagotoyi diizenliyin
yuxari sahasindo asason iri ¢aydaslari, ¢inqil-gcaqil ¢okiintiilori va iri donali qumlarda
formalagmisdir; diizonliyin morkozi hissasindo iso bu ¢okiintiilor nisbaton xirda
olgtilidurlor, Kiir ¢ay1 sahilins yaxin bu qruntlar tadricon xirda donsli qumlar, qum-
calarla va gillorlo avoz olunaraq bu sahalords tozyiqli sularin genis inkigaf tapmasina
sorait yaranir. Dagotoyi diizonliyin yuxari hissasinds qrunt sularinin yatma dorinliyi
59-62 m-do (Qazax sohorinin conub-qorbinds yerlogson 586 sayli hidrogeoloji
miigahido montogosinds, Tovuz rayonunun Oyyublu kondinds 1961-ci ildo gazilmis
1381 sayli kosfiyyat quyusunda) geydo alinmigdir. Qrunt sularinin soviyyesi Kiir
cayma torof getdikco yer sothino yaxin, yoni 0.97-1.72 m-do miisahido olunur
(Semkircayin sag sahilindo yerloson 621 sayli hidrogeoloji miisahide quyusunda
geyds alinmigdir).

Todqigat sahosindo monitoring aparilan quyulardan 2014-2021-ci illords
gotliriilmiis su niimunalorinin kimyavi analizlorinin naticalori cadval 1-do verilmisdir.
Bu cadvoldon goriiniir ki, tadgiqat sahasinds yeralt1 sularin kimyovi torkibinds za-
manla koskin doyisiklik olmasa da, minerallasma doracasinin azalmasi bas veir vo
¢ox giiman ki, bu proses suvarma akingiliyinin inkisafi ilo alagodardir.

Tazyiqli sularin kimyavi torkibi asason hidrokarbonatli-sulfatli-xlorlu, natriumlu-
kalsiumlu-maqgneziumlu tips aid edilir (cadval 2). Monitorinqg quyularinin minerallas-
ma doracasi (245-760 mq/l1) ilo miiqayisads kosfiyyat quyularinin sularinda quru
qaliq (576-948 mq/l) daha yiiksokdir.
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Cadval 1. Hidrogeoloji monitorinq quyularindan 2014-2021 ci illards
gotiiriilmiis su niimiinalorinin kimyavi tarkibi

Qu- Quru Kationlar Anionlar
yu qaliq Cod
Ne /| Mine- mgq/l; mg-ekv/l; mg-ekv% mgq/l; mg-ekv/l; mg-ekv% pH 10 i
1l-|rallasma, 4
lor|  mq/1 Na Ca Mg | Com Cl SOs | HCO; | Com
18 260 78 9 6 -4.34 7 45 195 -434 | 6.9|0.94
2014 | 247 3.4 0.45 | 0.49 100 | 020 | 094 | 0.94 100
78.3 104 | 113 4.6 21.7 | 21.7
22 340 82 23 9 -5.44 10 104 183 -541 | 6.9|1.89
2014 | 324 355 | 1.15 | 0.74 100 | 028 | 2.16 3.0 100
652 | 212 | 136 52 39.7 | 55.1
609.1| 380 119 14 6 -6.36 7 56 305 | -6.36| 69]1.19
2014 | 359 517 | 0.70 | 0.49 100 | 0.20 | 1.16 5.0 100
81.3 11.0 7.7 3.1 183 | 78.6
18 772 244 15 8 -12.01 25 370 220 [-12.01| 6.9 1.41
2015 | 760 10.6 | 0.75 | 0.66 100 | 0.70 | 7.70 | 3.61 100
88.2 6.2 5.6 5.9 64.1 30.4
609.1| 660 214 13 6 |-10.44| 23 288 232 |-10.44| 69 | 1.4
2015 | 620 930 | 0.65 | 047 100 | 0.65 | 599 | 3.80 100
89.1 6.2 4.7 6.2 57.4 36.4
18 760 252 6 5 -11.67| 95 288 183 |-11.67| 6.9 | 0.71
2017 737 10.9 0.30 0.41 100 2.68 5.99 3.0 100
93.9 2.6 3.5 23.0 5.3 25.7

609.1| 660 82 110 30 |-11.54 9 177 464 |-11.54| 6.9 | 7.96
2017 | 640 3.58 549 | 247 100 0.25 3.68 7.61 100

31.0 | 47.6 | 214 2.21 3.9 65.9
609.1| 380 119 14 6 -6.36 7 56 305 | -636 |69 |1.19
2018 | 354 517 | 0.70 | 0.49 100 0.2 1.16 500 100
81.3 11.0 7.7 3.1 183 | 78.6
18 390 73 48 8 -6.24 20 124 189 | -6.24 | 6.9 | 3.05
2018 | 367 3.19 | 239 | 0.66 100 0.56 | 2.59 | 3.10 100
51.1 383 10.6 9.0 413 | 49.7

18 282 47 30 16 93 22 49 195 | -4.84 | 7.1 282
2019 | 262 2.02 1.5 1.32 | 484 | 0.62 1.02 32 100
55 14 2.73 12.8 | 21.1 66.1

609.1| 388 29 65 29 -6.89 24 58 305 | -6.89 | 7.1 | 5.62
2020 | 358 1.27 | 324 | 239 100 0.68 1.21 5.0 100

184 | 493 323 9.8 17.6 | 72.6
18 245 49 14 17 -4.24 22 8 214 | -424 | 7.1 | 2.10
2020 | 215 2.14 0.7 1.40 100 0.56 | 0.14 | 3.51 100
50.5 16.5 | 33.0 15.2 3.0 82.8
609.1| 304 78 28 11 117 10 30 293 | -5.71 | 7.4|2.30
2021 - 3.41 1.4 0.9 5.71 028 | 0.62 | 4.81 100
59.7 | 245 15.0 100 4.9 10.9 | 84.2
18 197 67 14 - -3.63 8 10 195 | -3.63 | 6.8 0.7
2021 - 2.93 0.7 - 100 022 | 0.21 32 100
80.7 19.3 - 6.1 5.8 80.1
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Cadval 2. Kasfiyyat quyularindan gotiiriilmiis su niimiinalorinin kimyavi torkibi

Quyu Ne| Quru |Codlugq| pH Cl SOs | HCO;s Ca Mg Na

qahq,

mgq/l
1610 900 [6.28.0 8.0 142 368 164 100 14 186.3
1965 4.0 7.6 2.7 5.0 1.2 8.1

279 | 532 | 189 | 35 | 84 | 566
1381 | 906 |9974| 104 | 106 | 429 | 225 | 142 | 34 | 132

1968 3.0 8.9 3.7 7.1 2.8 5.7
19.2 57.1 2377 | 455 18.0 36.5

1392 583 |8863| 7.2 106.5 | 220.1 | 202 128 29.2 | 49.22

1968 3.0 4.6 3.5 6.4 2.4 2.1

276 | 422 | 30.2 582 | 215 19.6
1395 576 3333 - 160 65 232 60 16 116
1966 4.5 14 3.8 3.0 1.6 5.1

46.4 144 | 39.2 30.9 16.5 52.6
1401 948 | 71.73.7 - 64 363 242 120 21 129
1962 1.8 7.6 3.9 6.0 1.7 5.6

13.5 572 | 293 45.1 12.8 | 42.1

Zoyamgayin gotirma konusunda yerloson 18; 22; 22a vo 609.1 sayli hidrogeoloji
monitoring quyularinin saviyya rejimi malumatlari tizerinds 2014-cii ildon 2021-ci
ilo kimi aparilmis miisahidolorin naticalori asasinda hazirlanmig grafik sokil 4-do
verilmisdir.

Qrafiklordon goriintir ki, 22 vo 22a sayli hidrogeoloji monitoring quyular1 Sabir
kondinin simalinda 314 m miitloq ytliksoklikdo, domir yolu ilo avtomobil yolun
arasinda 40054 '38.2"; 45056 '05.5"" koordinatinda yerlosmaklo, aylar tizro aparilmis
monitoringin naticalorine gore miivafiq olaraq 41.5-42.1 m vo 38.8-39.9 m arasinda
doyigmisdir. Demok olar ki, arazido sularin soviyyasi 22 sayli quyuda 2020-ci ilodok
kaskin doyismomis vo yalniz 2021-ci ilds sularin soviyyasinds 3 m-o godor qalxma
miisahido edilmisdir. 22a sayli miisahids quyusunda saviyyanin kaskin doyigmasi
miisahido olunmur (Mommodov vo Osgorov, 2022; Ucpadumnos, 1977).

Zaoyamgayin gotirmd konusunun sol sahilinda, ©yyublu kondinin simalinda 314
m miitlaq yiiksoklikds, 40056°26.7""; 45050°20.2"" koordinatinda yerlogon 609.1
sayli miisahido quyusunda 2014-2021-ci illordos aylar {izro aparilmis monitoringin
noticosindon goriiniir ki, quyuda suyun soviyyasi 2014-cu ilds 34.0 m otrafinda
olmus, 2019-cu ilds su soviyyesi qalxaraq 32.6 m otrafinda, 2021-ci ildo 33.5 m
otrafinda geydo alinmisdir. Orazido qrunt sularinin soviyyasinin doyismosi (hotta
bazan qalxmasi) Samkir su anbarmin yeralti sularin bosalma zonasinda manes (sadd)
yaratmasi vo yeralt1 tozyiqli sularin istismarinin artmasi ilo izah oluna bilor.
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Sakil 4. Yeralt1 sularin saviyyasinin illor iizra doyisma istigamatlori.

Zoyamgayin gatirmo konusunun sol sahilinde Oyyublu kendinin garbinds Baki-
Qazax avtomobil yolunun simalinda 40055'34.3""; 45049'51.2"" koordinatlarda vo
365 m miitloq yiiksoklikds yerloson 18 sayli miisahide quyusunda su saviyyasinin
2014-2021-ci illords aylar lizro dayismaesi qrafikinden goriindiiyu kimi, 2014-cu ildo
su saviyyasi 11 m otrafinda, 2015-2016-c1 illordo 14 m otrafinda, 2020-ci illordo 15-
16 m otrafinda, 2021-ci ildo iso 22 m otrafinda qeydo alinmis vo 8 il miiddotinds su
soviyyesinin 11m asagi diismosi miioyyon edilmisdir. Bu orazids su soviyyasinin
kaskin diismasi geydos alinmisdir. Quyunun yerlosdiyi orazi avvallor okin sahasi kimi
istifado edildiyi halda son illords bu orazi yasayis sahasino ¢evrilmis vo ohalinin su
tochizatinin 6donilmasi ticlin quyudan istismar daimi xarakter almis vo bu da sularin
saviyyasinin agagi diismosina sobab olmusdur.

Hidrogeoloji quyulardan kimyovi analiz tigiin gotiiriilmiis su nlimunalorinin
tohlili gdstorir ki, qrunt sularinin kimyavi torkibinds kaskin doyisiklik olmamisdir.
Belalikls, geyd etmok olar ki, 8 il arzindo Zoyomgayin gotirmo konusunda yerloson
18; 609.1; 22 vo 608 sayli hidrogeoloji miisahido montogoalorindo makrokompo-
nentlorin miqdarinda qismon azalma miisahido olunur. Bunlar suyun torkibinin
dayismasinds halledici rol oynamur.

Monitorinq malumatlar1 va bizim todqiqatlardan bels natica ¢ixarmaq olar ki,
Gonco-Qazax dagotoyi diizonliyinds yerlogson Zoyomcayin gotirmo konusu orazisi
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yeraltt sularla zongindir vo bu sular zoif minerallasmis oldugundan ohali ii¢iin vo
tosarriifatlarda istifadoys yararhdir.

Hidrogeoloji quyulardan gotiiriilmiis su niimunslorindo kation vo anionlarin
2014, 2018 vo 2021-ci illor lizra doyismesi Krilov diisturu ilo asagidaki kimidir

(cadval 3).

Cadval 3. Yeralti sularin minerallasma daracasi va kimyavi tarkibinin
zamanla dayismosi

Quyu 2014-cii ildo 2018-ci ildo 2021- ci ildo
Ne

18 | M0.26 H§27387c4asl(1):/1§oc 2 1 m0.390 H%ﬂéfﬁfﬁi}‘;ﬁ” M0.190 Hcgjgg?fhi.gslglaz
609.1.|M0.380 1 e [ MO380 R Thigs | MO304 e igro
2 | s - woaus 1O
B i

Regionda qrunt sular ilo birgo tozyiqli su laylari1 da todqiq olunmusdur. Zoyom-
cayin gotirmo konusunda 4 odod tozyiqli su lay1 geydo alinmis vo dyronilmisdir.
Qovlar gasobasi arazisinda qazilmis 1402 sayl kasfiyyat quyusunda birinci tozyiqli
sulu lay 73 m-do, ikinci tozyiqli lay 153 m-do, tigiincii tozyiqli lay 184 m-do vo
dordiincii tozyiqli lay 1so 294 m dorinlikdo miisahido olunmusdur.

Dagotoyi diizonlikdo tozyiqli sulu laylarin hidrodinamiki gostoricilori saqiili vo
iifliqi istigamotlordo kaskin doyisir. Belo ki, tozyiqli sular bir ¢ox saholordo 45-46
m-do gorarlasdig1 halda bazan relyefdon asili olaraq yer sothina ¢ixaraq pyezometrik
soviyyasi +10 m-3 gqodar arta bilir. Tozyiqli va tozyigsiz laylarin qidalanmasi demoak
olar ki, eyni saholordo oldugu vo laylar arasinda bir ¢ox yerdo hidravlik olagolor
movciid oldugundan tozyiqli laylari imumon bir kompleks kimi qiymotlondirmok
olar. Todqiq olunan su monbalari regionun su tochizatinda 6nomli mévgeyos ma-
likdir.

Notica

- Zoayomgayin gotirmo konusunda osason tobii vo qismon antropogen amillorin
tosirilo formalagmis yeralti sularin yatma dorinliyi mart-may aylarinda yer sothindon
minimum, sentyabr-noyabr aylarinda iso maksimum saviyyoads gorarlasir.

- 9Orazido yerloson hidrogeoloji quyulardan gotiirtilmiis su niimunslorinin
tohlilindon goriiniir ki, yeralti sular icmak va tosarriifatlarda istifads li¢iin yararhdir.
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- Umumon qeyd etmok olar ki, son onilliklords tadgigat arazisindo yerloson
yeralt1 sularin soviyyo toraddiidiinds vo kimyovi torkibinds koskin doyisikliklor
misahido olunmayib.
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VILOSCAY HOVZOSIND® MAKSIMAL AXIMIN
HESABLANMASI

(Soh. 43-53)

Hoasanova N.I.
Baki Déviat Universiteti, Baki, Azarbaycan,
naila.hasanova@mail.ru

Abstract. In order to determine the calculated characteristics of the maximum
flow of the river Vilyashchay, first of all, a statistical analysis of a number of obser-
vations was conducted, checked the quality, randomness, uniformity of the ranks,
the presence of intra-internal ties. It was established that the range of maximum
water consumption was the same as by Student's criteria, as well as by Wilcoxon
criteria. The relative values of the average value and the coefficient of variation of
the ranks of the maximum flow Vilyashchay-Shikhlyar and Matalachay-Khalfalar
were less than 20%, so the period of observation can be considered representative.
Then the distribution functions and the main calculated characteristics of the series
are determined. The maximum water flow rate of 0.01% is given with a guarantee
correction. Estimated flood hydrographs are built on the basis of the observed mo-
dels.

Key words: maximum flow, homogeneity of series, representativeness, calculated
values, guarantee correction, hydrograph models.

AHHoTanus. [l onpeneneHus: pacyeTHBIX XapaKTEPUCTHUK MaKCUMaJbHOTO
CTOKa peku Bumsiyaii B mepByto ouepean ObUT MPOBEACH CTATUCTUUECKUN aHATIN3
PA0B HaOIIOIEHU, IPOBEPEHBI Ka4€CTBO, CIIy4allHOCTb, OTHOPOJHOCTH PS/I0B, Ha-
JAMYKe BHYTPUPSIHON CBSA3M U OLIEHEHA UX PElpe3eHTaTUBHOCTb. bplIo ycTaHOB-
JIEHO, YTO PsAJbl MAKCUMAJIbHBIX PacX0J0B BOJBI OJHOPOJAHBI KaK MO0 KPUTEPHUIO
CrplonieHTa, Tak u 1o Kpureputo Buikokcona. OTHOCUTENbHbBIE TOTPELTHOCTH CPE-
HETo 3HAYCHUS U KOA(PPUIMEHTA BapUAIH PSI0B MAKCHMAaJIBHOTO cTOKa Brsim-
yaii-Ilerxssip u Maranavait-Xandanap cocraBuinu meHee 20%, mo3Tomy nepuon
HaOJIIOEHUI MOXKHO CUMTATh PEIPE3EHTATUBHBIM. 3aTeM OINpeesIeHbl (PyHKINU
pacnpesiesieHns U OCHOBHBIE PACUETHbIE XapaKTEPUCTUKU psIoB. MakcumanbHbIe
pacxonsr Boasl 0,01% maHel ¢ TapaHTHtHON MompaBkol. PacueTHble ruIporpadsi
[1aBOJIKOB IMIOCTPOEHBI 10 HAOIIOEHHBIM MOJEIISIM.

KawoueBble c10Ba: MakcuManvbhsill CMoK, 0OHOPOOHOCMb PA008, penpe3eHma-
MUBHOCMb, OMHOCUMETbHASL NOCPEUWHOCTb, PACCYeMHbLe 3HAYEeHUS, 2apaHMULHAs
nonpaska, euopozpaghvl-mooenu.
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Giris

Maksimal aximin giymotlondirilmosi hom kond tosorriifati, hom do miixtalif
hidrotexniki qurgularin layihslondirilmasi zamani ¢ox miihiim shamiyyat kosb edir.
Istor yagintilarin, istorsa do su sorflorinin zaman vo mokana goro doyismosi
ganunauygunluglarin1 miioyyonlogdirmok vo onlarin hesabi xarakteristikalarini
miloyyon etmoak iigiin ilk ndvbodo miisahido siralarini statistik tohlil etmok lazim
galir, siralarin keyfiyyati va reprezentativliyi qiymatlondirilir. Onlarin tesadiifiliyi,
bircinsliyi, siradaxili slagonin olub olmamas1 yoxlanilir. Sonra iso siranin asas
xarakteristikalar1 hesablanir vo paylanma funksiyalar1 miioyyonlosdirilir. Bu zaman
asagidaki sortlor 6donilmolidir: miisahido dovrii reprezentativ olmali, baxilan
hidroloji xarakteristikalarin nisbi orta kvadratik xatasi illik vo movsiimi axim ti¢iin
10%-don, maksimal vo minimal axim ti¢lin iso 20%-don ¢ox olmamalidir; miisahido
strasinin (n, il) reprezentativliyi analoq caya (N, il) gora: N>50 il vo N>n kimi
qiymatlondirilmalidir. Siranin reprezentativliyi forqg-inteqral oyrilorina gora do
giymatlondirils bilor (Imanov, 2011; Bmagumupos, 1990, Meronnueckue, 2007).

Miixtalif statistik tisullar yalniz bircins siralara totbiq edilmalidir. Buna gore do
hidroloji hesablamalarin ilkin marhslasinds siralarin bircinsliyi qiymatlondirilir.
Adoatan, bels tohlil ¢ar¢ivasinda siralarin bircinsliyi ilo yanasi onun qonsu hadlori
arasinda olaqgonin korrelyasiya (avtokorrelyasiya) omsali da qiymotlondirilir.

Miixtalif hidrotexniki qurgular va su tasarriifati obyektlori layihslondirildikds ilk
novbado dasqinin maksimal su sorfi hagqinda molumat tolob olunur. Lakin bir sira
hallarda, masalon, dasqin su anbarindan ke¢dikds orada yigilan suyun hocmini
hesablamaq vo maksimal su sorfinin transformasiya doracasini toyin etmok
mogsadila su anbari liclin aximin hesabi hidrografini da tortib etmak lazim galir.
Aparilan todqiqatin mogsodi Viloggay hovzosindo maksimal aximin hesabi
xarakteristikalarin1 miioyyon etmok va hesabi hidroqrafi tortib etmokdir.

Materiallar vo metodika

Bu todgigatda movcud odobiyyatlardan, Azorbaycan Ddvlot Su tosorriifati
obyektlorinin layiholondirilmasi {izro “Azddvsuteslayiho” Institutunun materiallarin-
dan va goriilmiis elmi iglorin naticolorindan istifads olunmusdur. Tadqiqatda statistik
metodlardan istifado edilmisdir. Mogalado Viloscay-Sixlar vo Motologay-Xolfolor
montogalorinin 1936-1920-ci illori ohato edon dévriin maksimal su sorflorinin
miisahido molumatlarina asason tortib edilmis siralardan istifado olunmusdur.

Tohlil vo miizakira

Viloscay, Lonkoran tobii vilaystindo on uzun ¢aydir, baslangicini Talis silsilosinin
Quludas zirvesindon (2203 m) gotiiriir. Yuxar1 aximinda Pestosor, orta aximinda is9
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Burovar silsilosindan ke¢ir va 24 km mosafods Lonkoran diizenliyindon axir. Cay
Qizil-Agac korfozina tokiiliir (Riistomov,1960).

Cayin 8 asas golu var. Baslica qollar1 sagdan Soratiik (uzunlugu 29 km), soldan
Motali (uzunlugu 21 km) ¢aylaridir. Viloscayin uzunlugu 115 km, hovzosinin sahasi
935 km?, orta hiindiirliiyii 987 m, orta eni 8,1 km, ¢ay sobokasinin sixligi 0,92
km/km?, cayin orta meyilliyi 16,6%o-dir.

Viloscay dasqin rejimli caydir. Qidalanmasinda asag1 axinda yagis sular illik
axim hacminin 73%-ni, yeralt1 sular 27%-ni1, yuxar1 axinda yagis sular1 60%-ni, qar
sular1 6%-9 yaxin, yeralti sular iso 34%-ni toskil edir. Bunun da 45%-1 yazda, 6%-1
yayda, 25%-1 payizda, 24%-1 iso qisda kegir.

Yaz vo payiz fosillorinds giiclii yagislar ¢cayda boyiik dasqinlar omolo gotirir.
Dasqin oktyabr ayindan baglayib maya kimi davam edir. Viloscayin suyundan osason
suvarmada istifads edilir (Imanov vo b., 2012).

Vilosgayin hidroloji rejim xiisusiyyatlorini tohlil etmok ti¢iin osas ¢ay vo qollari
tizorindoki hidrometrik montagolorin molumatlarindan istifado edilmisdir. Osas ¢ay
tizorindo Yardimli (312 km?), Tokdam (428 km?), Sixlar (785 km?), asas qollar
tizorindo Tokdam (236 km?), Xalfalor (79,3 km?), Ziivandli (50,1 km?), Allar (40,4
km?) vo basqa hidrometrik montagalor vardir.

Bu todqiqat iigiin tolob olunan hidroloji hesablamalar Viloggay-Sixlar vo
Motalagay-Xolfolor montogolorinin molumatlarina osason yerino yetirilmisdir.

Hidroloji siralarin bircinsliyi bir cox sobablordon pozula bilor. Adaton hidroloji
stralarin bircinsliyinin pozulmasi ¢oxasrlik iglim doyismalorinin naticasinds bas
vera bilir. Su sorflari siralariin bircinsliyini genetik va statistik tisullarla toyin etmok
olar. Su sarflari siralarinin bircinsliyinin qiymatlondirilmosinds miixtalif statistik
meyarlardan (Fiser, Styudent, Vilkokson, Dikson, Smirnov-Qrabbs va.s) istifado
edilir. Siradaxili slagalorin qiymatlondirilmasi tigiin qonsu illorin maksimal su
sorflori arasinda korrelyasiya amsallart r(1) hesablanir (Imanov, 2011; Bnagumu-
poB,1990).

Tosadiifi hidroloji siralarda adoton siradaxili korrelyasiya olmur. Azorbaycan
caylarmin maksimal su sorflari siralar tigiin r(1)=0-a barabar olur.

Fiser, Styudent vo Vilkokson meyarina gora bircinsliyin qiymatlondirilmasinin
naticalori vo avtokorrelyasiya omsallari r(1) codval 1-do verilmisdir.

Cadval 1-don goriindiiyti kimi, tohlil edilon siralar hom Styudent, hom do
Vilkokson meyarlarina gore bircins, Figer meyarina goro iso geyri-bircins qobul
edilo bilor.

Ehtimal nazariyyasi va riyazi statistikadan malumdur ki, tominat ayrilori hidroloji
xarakteristikalarin ii¢ osas parametrlori ilo saciyyslonir: siranin orta adodi qiymaoti
(Q, q), variasiya amsali (Cy) vo asimmetriya omsali (Cs). Cy-lor 0.5-don boyiik
olduguna gora bu parametrlori hesablamagq {igiin on ¢ox hoqiqgatabonzaor metod totbiq
olunmusdur (Imanov, 2011; Metoauueckue, 2007; IToco6ue, 1984). Vilascay-Sixlar
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Cadval 1. Maksimal su sarflori siralarinin bircinsliyinin Fiser, Styudent vo
Vilkokson meyarlarina gors qiymatlondirilmasi (a= 5%)

Avtokor- Vilkokson meyar1 Styudent meyari Fiser meyar1
Cay- relyasiya
montoqa | eyl U | UL U2 | = | t | ta | £ | F|Fa| =
Vlslfjf:‘ry 0473 | 892|596 [1003| + [1.272]1,996| + [2,72[1982| -

Matalocay-| o011 | 763 | 446 | 779 | + |1.287|2.001] + |3.054/2.078| -
Xolfalor

[TAN13

Qeyd: “+” — sira bircinsdir; — sira geyri-bircinsdir.

va Matalagay-Xolfalor monbalari liglin parametrlor on ¢ox haqigatabonzor metodla
hesablanmis vo giymotlor cadval 2-do verilmisdir.

Cadval 2. Maksimal su sarflori siralarinin statistik parametrlori

Siranin | max, On yliksok max. su sorfi
Cay-mantaqo . 3 Cv Cs
uzunlugu | - m’/s Qumax, M3/ tarix
Viloscay-Sixlar 80 77,5 0,81 3,5Cv 396 01.10.1966
Motolocay-Xalfalor 70 17,8 1,01 4Cv 132 06.05.1972

Beloliklo, Viloscay-Sixlar vo Matalogay-Xolfolor montogolorinin maksimal su
sarflari siralarinin parametrlori miivafiq olaraq Qua=77,5 m%/s, C,=0,81 vo Cs=3,5Cy
Vo Qmax=17,8 m¥/s, C,=1,01 va Cs= 4C, qobul edilmisdir. On yiiksok maksimal su
sarflori Vilosgay-Sixlarda - 01.10.1966 (396 m3/san), Motologay-Xalfolordo isa
06.051972 (132 m?/san) tarixlorindo miisahido olunmusdur.

Hidroloji siralarin parametrlorinin xotalar1 iki metodla qiymotlondirilmisdir. Bu
qiymatlondirilmadas istifads olunan diisturlar parametrin hesablanma metodundan
asilidir.

Momentlor metodu ilo siranin orta komiyyatinin nisbi xatast:

C
Eo = . .100%, 1
T W

Variasiya amsalinin nisbi xatas1 agagidaki diistura géra hesablanir:

,,'1 +aC
E 100% ()
' J:JT

Burada a=1 (iki parametrli gamma paylanma {igiin).
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On ¢ox haqigatobonzor metodu ilo variasiya omsalinin xatalarini toqribi hesabla-
magq ti¢lin asagidaki diisturdan istifado olunmusdur:

€)

Todqiq edilon ¢aylarin maksimal aximinin orta komiyyatlori vo variasiya
omsalinin nisbi orta kvadratik xatalar1 codval 3-do verilmisdir.

Cadval 3.Vilascay vo Matalogay caylarinin maksimal su sarflori siralarimin vo
variasiya amsallarinin nisbi orta kvadratik xatalar

Ne Cay-montoqo n, il £y % B, 7
1. Vilascay-Sixlar 80 9,05 7,16
2. Motologay-Xolfolor 70 12,1 7,30

Cadval 3-don goriindiiyii kimi, Vilogcay-Sixlar vo Matologay-Xalfolor montagoels-
rinin maksimal su sorflori siralar1 li¢iin orta komiyyastin vo variasiya omsalinin nisbi
xatalar1 20%-don azdir. Asimmetriya omsalinin hesablanmasinin tosadiifi xotalari
cox boyiik olduguna gora hotta nisboaton uzun hidroloji siralar li¢iin do bu parametrin
fordi qiymatlorindan praktikada istifads olunmur.

Hidroloji hesablamalarin son marholasi aximin miixtslif tominath komiyyot-
lorinin qiymatlondirilmasidir. Bu maqgsad ii¢lin maksimal axim komiyyatlori ehti-
mal-larinin paylanma oyrilorindon istifado edilir. Qarb 6lkolorindo on genis totbiq
edilon paylanmalar Log-normal, Humbel vo CEV paylanmalaridir. Vilog¢ay hovze-
sindo maksimal axim kamiyyatlorinin qiymatlondirilmasi ii¢iin tigparametrli gamma-
paylanma (Kritski vo Menkelin tominat oyrisi) totbiq edilmisdir.

Empirik tominatlar1 hesablamaq tli¢lin miixtalif diisturlar molumdur. Lonkaran
caylarimin maksimal su sarflorinin empirik tominatlar1 normativ sonadlors miivafiq
olaraq Veybulun (Kritski-Menkelin) diisturu ilo hesablanmigdir.

Miisahido molumatlar1 kifayot qodor oldugda, maksimal su sorflori sirasinin hor
i¢ parametri qiymatlondirildikdon sonra ndvbaoti morhalo empirik vo nozori tominat
oyrilarinin qurulmasidir. Miisahide molumatlar1 asasinda empirik tominat ayrilori
qurulmus vo onlara uygun nozori ayrilor se¢ilmisdir. Empirik vo nozori tominat
oyrilori sokil 2 vo 3-do gostorilmisdir.

Empirik tominat ayrilorini nozari ayrilorin kdmayi ilo approksimasiya etdikds
Cs/Cy nisbati se¢ma yolu ils tayin olunur.

Kigik tominath (p=1-2%) maksimal su sorflori tominat ayrisi ekstrapolyasiya
olunmadan toyin edilir. Lakin I sinfs aid edilon hidrotexniki qurgularin uzun miiddot
gozasiz soraitdo foaliyyot géstormasini vo ohalinin tohliikosizliyini tomin etmok
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ticlin 0,1, hotta 0,01% tominatli maksimal su sorflorini hesablamaq lazim golir. Bu
halda maksimal su sarflarinin ¢ox kicik tominatli qiymatloring qarantiya diizalisi
olava edilir. Praktiki olaraq bu o demakdir ki, dagilmasi folakatlo naticalons bilon
biitiin hidrotexniki qurgular qarantiya diizolisi nozors alinmaqla, 0,01% tominath
maksimal su sorfinin buraxilmasi ii¢iin hesablanmalidir (Imanov, 2011, Knu6a-
mes,1970).

Qarantiyal diizalis, AQo,01%, asagidaki diistura gors toyin olunur:

aEﬂ,[lI% .

= 4
AQ 001% v Qooree s 4)

Burada a - ¢ayin hidroloji dyronilmasini xarakterizo edon omsaldir, dyronilmis
caylar ii¢lin a=1, qalan biitiin ¢aylar {icilin 150 a=1,5, N - ¢oxillik dovra gotirilmo do
nozoro alinmagqla miisahido illorinin say1, Eo01%-0,01 % tominatli maksimal su
sorfinin tosadiifi orta kvadratik xotasini xarakterizo edon komiyyotdir (codvoaldon
tayin edilir).

Vilosgay-Sixlar vo Matologay- Xolfolor montogolorinin miixtslif tominath mak-
simal su sorflori cadval 4-da verilmisdir. 0,01-1i maksimal su sarflorine qarantiyali
diizolis miivafiq olaraq 143 m®/s va 55 m3/s-dir.
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Sakil 2. Vilascay-Sixlar mantaqasi ucun maksimal su sarflorinin empirik
va analitik tominat ayrilori.
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Sakil 3. Matalocay-Xolfalor montaqasi iiciin maksimal su sarflorinin empirik
vd analitik tominat dyrilori.

Cadval 4.Vilascay-Sixlar vo Matalagay-Xalfalor mantagalorinin miixtalif
tominath maksimal su sarflori, m%/s

Asma ehtimali, % oot o1 [ 1 [ 2 ]3] 5 | 10]25
Vilosgay-Sixlar montoqosi
Su sorfi, m¥san | 822 | 533 | 374 | 269 [ 229 [ 195 [ 151 [ 977
Motoalagay-Xoalfolor montaqasi
Su sorfi, m¥san | 276 | 165 | 87,4 | 73,9 | 60,3 | 49,5 | 36,5 | 22,1

Miixtalif hidrotexniki qurgular va su tasarriifati obyektlori layihslondirildikds ilk
novbado dasqinin maksimal su sorfi hagqinda molumat tolob olunur. Lakin bir sira
hallarda, masolon, dasqin su anbarindan kegdikds orada yigilan suyun hocmini
hesablamaq vo maksimal su sarfinin transformasiya daracasini tayin etmak ii¢lin su
anbarina aximin hesabi hidroqrafini tortib etmok lazim galir. Dasqin hidroqrafinin
osas parametrlori onun hocmi W, maksimal su sorfi Qmax vo davamiyyatidir, T.

Magqaloado maksimal su sorfinin transformasiyasini miioyyon etmok ii¢iin
hidroqgraflarin tortibi miisahido edilmis modellor tizro qurulmusdur. Hesabi modellor
kimi eyni illorde miisahids olunan on bdyiik maksimal su sorfi se¢ilmigdir. Hesabla-
malar gostormisdir ki, model-hidroqraf metodu ¢ox yaxsi naticolor verir. Hidroqraf
modellari vo ya analoq hidroqraflar1 miisahido molumatlar1 olmayan c¢aylara da
totbiq etmok miimkiindiir (Imanov, 2011; Knu6ames,1970; 'acanosa, 2012).
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Miisahido molumatlarina gora dasqinin on boyiik su sorfi, Qmax, on boylik axim
hocmi, Wy, secilir. Sonra agsagidaki omsallar toyin olunur:
o 1
Klzi‘p% vaya K1=,—P% (5)
0o 2T

e

Hesabi hidrografin ordinatlarin1 hesablamaq ti¢lin miisahido olunmus hidrografin
(modelin) miivafiq ordinatlar1 Ki (ve ya K» ) amsalina vurulur.

Omaxps= KiQmax (6)

Cadval 5. Vilascay-Sixlar vo Matalocay-Xolfolor mantagalorinin dasqin-
modelina gors 0,1%, 1%- tominath hesabi hidroqraflarinin parametrlori

1966-c1 il 1972-ci il
Cay-mantaqa
Ko.1% Kiv Ko.1% Ko
Vilosgay-Sixlar 2,21 1,55 -
Moatolocay-Xalfalor - - 3,37 1,78

Hesabi dasqin hidrografinin davamiyyati miisahids olunmus hidroqrafin dava-
miyyatina barabar qobul edilir. Vilogcay-Sixlar mantaqgasi ticlin miixtalif tominath
dasqin hidrograflar1 sokil 4 vo 5-do verilmisdir.

Motalogay-Xolfolor montogosinin 1972-ci ilin dagqin-modelins gore 0,1%, 1%-
tominatli hesabi hidroqraflar1 sokil 5-do verilmisdir.

i i
c00 1965 i
1%
PRy —o—0,10%
500

Q su sarfi,m?fsan
g 8
_//
——

VSR

AN

28.5en 295en 295en 305en 305en 01.0kt 01.0kt 02.0kt 020kt 03.0kt

etinlar
03.0kt

Sakil 4. Vilogcay-Sixlar mantaqasinin 0,1%, 1%- taminath hesabi
vd miisahids olunmus dasqin hidroqraflari (1966-c1 il).
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Sakil 5. Matalagay-Xalfalor mantaqasinin 0,1%, 1%- tominath hesabi
vd miisahids olunmus dasqin hidroqraflari (1972-ci il).

Naticd

Belolikls, todqiq olan Vilos¢ay hovzosindo maksimal aximin hesablanmasinda
asagidaki naticolor alinmisdir:

Tohlil edilon maksimal su sorfi siralar1 hom Styudent, hom do Vilkokson
meyarlarina goro bircins gabul edils bilor. Viloggay-Sixlar montogosinin maksimal
su sorflori sirasinin parametrlori max=77,5 m*/san, Cv=0,81 vo Cs= 3,5C,, Motolo-
cayXolfolor montogosinin parametrlori iso max=17,8 m?*/san, C,=1,01 vo C= 4C,
gobul edilmigdir. Viloscay-Sixlar vo Matoalogay-Xalfalor montogolorinin maksimal
su sorflori siralari tigiin orta komiyyetin vo variasiya amsalinin nisbi xatalar1 20%-
don azdir. Ona goro do miisahido dovrii reprezentativ sayila biloar.

Vilascay-Sixlar vo Matalogay-Xalfolor montogolorinin miixtolif tominatli maksi-
mal su sorflori hesablanmis, 0,01%-1i maksimal su sorflori qarantiyali diizalis ilo
verilmigdir (miivafiq olaraq 143 m?/san vo 55 m?/san). Hesabi dasqin hidroqgrafla-
rinin tortibi miisahido edilmis modellor asasinda qurulmusdur.
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QARQARGAY HOVZ9SINDaKI
MUSAHID® MBLUMATI OLMAYAN GAYLARIN
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Abstract. The Rostomov method defines the maximum water consumption
caused by intense rains in the rivers of the central and high mountains of the Karkar-
chay basin (in the absence of observational data). This calculation reduces the labour
intensity of hydrological calculations and allows more precise consideration of the
maximum flow formation conditions than existing methods. The lowest (7.2 1/s*km?)
and highest (9.3 1/s*km?) indicators of the multi-year value of the annual river flow
module have been determined, as well as coefficients of variation in the absence of
observations in the Karkarchay basin.

Keywords: highlands, heavy rains, high water, Shusha, Karkarchay runoff, runoff
module, annual runoff, river basin.

AunHoTanusi. B cratbe MeToom PocTomMoBa onpeiesieH MaKCUMaIbHBIN pacxos

BO/JIbI, BBI3BAHHBIN MHTCHCUBHBIMH JIOXK/IIMHU B PEKaX CPEIHETOPHBIX U BHICOKO-
ropHbIX paiioHoB Kapkapuaiickoii OacceiiHe (IIpu OTCYTCTBUU JAaHHBIX HAOIIOIC-
Huit). Takoit pacueT CHUKaET TPYIOEMKOCTh THAPOIOTUIECKUX PACUCTOB, TO3BOJISICT
0oJiee YeTKO YUUTHIBATh YCIOBHS (JOPMUPOBAHUS MAKCUMAJIBHOTO CTOKA 110 CpaBHE-
HUIO C CYIIECTBYIOMMMU MeToaaMu. OmnpeneneHsl Hanmenbinue (7,2 1/c*km?) u
HaubomsInue (9,3 1/c*kM?) OKa3aTeId MHOTOJICTHETO 3HAYCHHSI MOYIISE TOIOBOTO
PEYHOI0 CTOKA, a TakKe KOA((UIIMEHTHI Bapyualliy MPU OTCYTCTBUHU JIAHHBIX Ha-
omoneHuit B 6acceitne Kapkapuas.

KiroueBble ci10Ba: copras mecmnocmo, qusHesbie 004couU, non08oove, [llywa,
cmoxk Kapkapuas, moodynie cmoka, 20006801l Cmok, baccelin pexu.

Giris
Azorbaycanin dagliq orazisi daha ¢ox tobii tohliikolorin artmasi riski ilo, ilk

novbado leysan yagislarin sobab oldugu folakotli dagqinlarin formalagsmasina gors
xarakterizo olunur. Son illordo dasqinlarin bas verms hiindiirliiyii doyisib vo onlarin
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say1 artib, beloki, biitliin dasqinlarin intensivliyi normadan artiq diison yagintilar
naticasinda bas verib.

Susa sohori vo onun otraf orazilori isgaldan azad oldugdan sonra yaxin zaman
orzinds burada ohalinin yenidon maskunlagmasini vo torpaqlardan kond tosorriifatt
iiclin intensiv istifads edilmosini, homginin regionda inkisaf edocok infrastrukturu
vo turizm calbediciliyini nozars alsaq, ekstremal yagis dasqinlar1 zamani maddi
itkilor vo insan tolofati risklorinin artmasi ehtimali orazinin daha ¢ox todqiqini
aktuallagdirir. Bu baximdan todqiqat arazisinds tobii folakotlor noticosindo doymis
ziyanin shomiyyatli hissosi, infrastrukturun zodslonmasi - yol hissalarinin yuyul-
masl, hidravlik qurgular, yasayis binalarinin su basmasi, dagilmasi va s. hallarinin
miloyyon doracods garsisinin alinmasi vo yollarinin aragdirilmasi miitoxasisslorin
qarsisinda duran vacib mosalolordondir.

Miihondis-layihalondirmo masalalorinds tocili maksimal su sorflorinin hesab-
lanmasi tigiin hazirda istifads olunan tisullar hidrometeoroloji molumatlarin tarixi
siralariin statistik emalina asaslanir (Monsimov vo b., 2017; MeToaudeckue peko-
MEHJAITNH TI0 YUETY......, 1986). Miisahido siralarinda ekstremal xiisusiyyatlora malik
leysanlarin tarixi zaman kosiyindo olmamasi tohliikoli hidroloji hadisalorin
risklorinin diizgiin qiymotlondirilmomasina sobab olur.

Tadqiqat orazisi daxil olmaqgla Azarbaycanin dasqina-meyilli rayonlarinda hidro-
texniki qurgularin layiholondirilmasindo axar sularin hidroloji xiisusiyyatlorinin
giymoatlondirilmasi tii¢lin yeni metodlarin islonib hazirlanmasi vo istifadosi
todqiqat¢ilarin prioritet vozifosidir.

Qargargay hovzosinin maksimal aximi dasqinlar vo yiliksok sular zamani
formalasir. Todqigat sahasinin kigik ¢aylarmin illik maksimal soviyyas vo su sorflori
yaz-yay dovriindo kegon dasqin hesabina omolo golir.

Materiallar vo metodlar

Orazids izoxatlorin vo verilmis rayon iizro reduksiya omsalinin rayonlagdirma
xoritosinin olmamasi sobobindon bozi diisturlarin totbiqindo ¢otinliklor agkar
edilmasini nazars alsaq, todgigatin asas maqsadi Qargarcay hovzosindo dyronilmo-
mis ¢aylarin hidroloji xarakteristikalarinin miixtolif hallar ii¢iin hesablama meto-
dikasiin islonmasi, qidalanmasindan asili olaraq Qarqarcay hévzosindo su axarlari
ticlin (miisahido molumatlar1 olmadig1 halda) maksimal su sorflorinin nadir tokrar-
lanmasinin hesablanmasi xiisusiyyatlorinin tosvirini gostormokdir. Todqiqatin
aparilmasinda ETSN-nin Milli Hidrometeorologiya Departamentinin hidrometeo-
roloji fond vo arxiv materiallarindan, dagliq orazilor, o ciimlodon Qafqaz regionu
ticlin islonilmis elmi adobiyyatdan va tovsiyys edilon metodologiyalara aid sonad-
lordon (insaat normalar1 vo gaydalar1) vo muslliflorin apardiqlari ¢61 todqgiqatlarinin
materiallarindan istidado olunmusdur. Todqiqatda cografi-hidroloji, hidroloji
analogiya, riyazi statistik metodlarindan istifado olunmusdur.
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Tohlil vo muzakiralor

Hidrometrik musahido siralar1 olmadigi soraitdo hidroloji xarakteristikalarin
hesablanmasina baslamazdan 6nca, yani ilkin hidrometeoroloji malumatlarin orazi
iizro tohlilini aparmagq ti¢iin ilkin informasiyalarin tohlili talob olunur. Hidromete-
oloji miisahido molumatlar1 olmadigi hallarda mévcud metodiki sonadlordon (CHull
2.01.14-83. CrpouTtenpHbie HOPMBI U TipaBuiia, OnpeaeseHne rupoIoTHIeCKIX
PaCUYETHBIX XapaKTEPUCTHK....... ,1980; Meronnueckue peKOMEHIANH 10 y4ETy
BIUSIHUSL XO3SUCTBEHHOU JEATEIHPHOCTH HA CTOK........ ,1986) layiholondirmo
saholorinds istifads edilir vo hamginin ¢6l hidroloji mithondis-axtaris islori aparilir.

Hazirda hidroloji xarakteristikalarin miisyyan edilmasi {i¢iin miixtalif metodlar-
dan, o ciimladon on sado yliksak korrelyasiyasi olan regional alagslorden va ya for-
mulalardan istifads edilir. Hidrometeoroloji malumatlar olmadiqda ¢ayin hidroloji
movqeyi liglin hidroloji parametrlorin miioyyon edilmasi asas metodlardan olan Su
balans1 metodu, Hidroloji analoq metodu, Axim modulu xaritosinin tortib edilmosi
va s. osasinda miioyyan edilir. Bir sira xarici 6lkolordo ehtimal yanagsmalarina alter-
nativ olaraq ehtimal olunan maksimal dagsqin metodundan istifads olunur ki, bunun
da mahiyyati an alverissiz meteoroloji vo axim amolo gotiron amillorin birlosmasinin
hesabina maksimal miimkiin su sorfinin omolo golmasini nozors almaqdan ibaratdir.

Orazi c¢aylarinin maksimal aximinin formalagsmasinin osas amillori vo
ganunauygunluglar1 agkar edilmisdir. Nozordon kegirilon orazids saquli zonalliq
dominantliq togkil edon amildir vo hidroloji proseslorin gedisatin1 nozars garpacaq
doracado miioyyan edir, tobii soraiti ganunauygun olaraq doyisir. Caylarda maksimal
su sarflorinin formalasmasi intensiv yaginti amilindon basqa, hovzalarin hidroloji
soraitinin inteqral gostaricisi olan sutoplayicinin orta hiindiirlitylindon ds asilidir.
Hiindiirliik artdiqca, dasqin zaman1 maksimal su aximinin qiymatinin artmasi
misahido olunur.

Tadqiqat arazisindaki (Qarqarcay hdvzasing aid olan Zarislicay Dasalt1 korpiiya
kimi, Zarishi¢ay hidroloji mantage - WQI, Kicik Kirs-gotiiriilon su manbayi,
Zagalicay-gotiiriilon su monboyi) Oyronilmoyon caylarin axim normasi homin
orazido Oyranilon ¢aylar {i¢iin (Qarqarcay-Agakorpii, Badaragay-Xansk, Xagingay-
Vanklu, Qurugay-Tuq, Xolfolicay-Armenovar, Ballica-Ballica, Pitiket-Badara vo s.)
qurulmus axim modulunun hévzanin hiindiirliiyii il olan slagasi qrafikinin kdmaoyi
ilo miioyyon edilmisdir (sokil 1). Axim modulunun orazinin hiindiirliytindon asili-
1181 mokan iizro miixtalif olaraq dayisir. Tadqiq olunan srazids axim modulunun on
ki¢ik ¢oxillik qiymoti 1667 m hiindiirliikds 7.2 1/san*km?, an yiiksok qiymati iso
1892 m yiiksaklikds 9.3 1/san*km? miisahids olunmusdur. Burada axim modulunun
yuxarida gostorilon ganunauygunluqlarla artmasmin ilk névbado yagintilarin
hovzasinin hiindiirliiylindon asili olaraq dayismasi il izah etmok olar. Hiindiirliiys
goro artim gqradiyenti miixtolif hiindiirliiklordo miixtalif qiymotlor toskil edir. Orazi
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Sakil 1. Tadqiqat hovzasing aid caylarda illik axim modullarinin hiindiirliitys
gora dayismosi.

izro orta hiindiirliiklordo (1000-1500 m) artim qradiyenti zoifdir vo har yliz metrdo
1.6-2.2 1/san*km? toskil etmokdadir. Yuxar1 hiindiirliiklords artim ¢oxaldig1 ti¢iin
gradiyent do artir vo 1700-1900 m hiindiirliiklords har yiiz metrs 4.5-6.4 1/san*km?
toskil edir.

Oyronilmoyan caylar ayliq vo illik aximinin variasiya amsali (Cy) CHull
2.01.14-83 va hidroloji sorgu kitablarinin qaydalarina osaslanmaqla miioyyonlosdir-
mok {i¢iin baxilan orazido variasiya omsalinin sutoplayicinin orta hiindiirliiytindon
asililig1 ayrisi qurulmusdiir (sokil 2). Sokil 2-do ¢cay aximinin variasiya omsalllarinin
(Cy) sutoplayict hovzalorin yiiksokliyindon asililigi miisyyon edilmisdir (yuxarida
ad1 ¢okilon Oyronilon orazi ¢aylarina asason) vo goriindiiyii kimi bu gostoricilor
arasinda korrelyasiya yliksokdir. Bu asililiglardan todqiqat zonasinda yerlogon biitiin
caylarin aximinin hesablanilmasinda istifads etmok olar.
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Sakil 2. Tadqiqat arazisinda orta illik aximin dayiskonlik omsalinin hévzonin
orta yiiksokliyindon asilihigi.
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Orazidoki todqiqat ¢aylarinin illik aximlarinin variasiya amsallar1 asason 0.29-
0.43 arasinda doyisir. Variasiya omsali qis aylar li¢lin nisboton kigikdir vo ilin isti
dovri tiglin onlarin qiymatlori tadricon artir. Bu mantagolords variasiya amsalinin on
bdyiik qiymatlari iyul-avqust aylarinda olmusdur.

Zarishicay Dasalt1 korpliys kimi, Zarislicay hidroloji montags - WQ1, Kigik Kirs-
gotiiriilon su monbaoyi, Zagalicay-gotiiriillon su monboyi montogalorinds 75%
tominatli ayliq vo fasillik aximin (6l¢ii molumatlar1 olmadigda) ildaxili paylanmasini
hesablamaq iigiin Insaat Normalar1 vo qaydalari, Conubi Qafqaz iizro Soth Sular
iizro Molumat Kitablarida olan qrafik, codvallordon istifade edilmisdir. Todqiqat
orazisindoki 4 montogonin sutoplayicilarinin orta hiindiirliiklori tigiin ¢oxillik tizra
ayliq vo fosillik aximinin orta qiymatlorinin illikdon olan faizi miioyyon edilmisdir.

Todqiqat orazisindoki 4 c¢ayda gotiiriilmiis montogolordo hidrometeoroloji
miisahidolor aparilmadigi licin molumatlar yoxdur. Buna goéro do maksimal su
sorflorini hesablamaq iigiin sovet dovriindo Qafqaz regionu da daxil olmaqla
islonilmis, hazirda da Azorbaycanda qiivvods olan ingaat normalar1 vo qaydalart,
hesablama metodlari istifado edilmisdir [5,6]. Bu sonadlora asason dyronilmayon
caylarda, yoni, hidrometeoroloji molumatlar vo axim xaritolori yoxdursa bu zaman
bu kicik ¢aylarin maksimal su sarflori sutoplayict sahalorden asili olaraq iki iisulla
mioyyatlosdirilir. Birinci tisulda empirik diisturlardan (F>200km?) va ikinci tisulda
araliq intensivlik diisturlarindan (F<200 km?) istifads edilir. Bu tisul hovzonin mor-
fometrik elementlorinin vo rayonun leysan soraitinin nozors alinmasina ssaslanib.

Tadqiqat arazisi ¢aylarinda (Qarqarcay hovzesinds) miixtalif tominath dasqin su
sorflorinin miiayyonlogdirilmasi asagidaki qaydada aparilmigdir:

1. Hesablanmis, yoni tominatli maksimal su sorflorinin hor ay iigiin hesablanma-
sinda Q1%=q:1%*F diisturundan istifads edilmisdir. Burada, F-sutoplayicinin
sahosi, km?, qi1%-yamaclardan olan maksimal axim moduludur.

2. Susa meteoroloji stansiyasi iiclin 1%-1i maksimal sutkaliq yagisin har ay ii¢iin
miqdar1 miioyyan edilib.

3. Caylarin vo yamaclarin meyilliyi, suyun yamac qagisinin davamiyyati, ¢aylarin
uzunlugu miisyyan edilir.

4. Suyun macradan, yamacdan vo hovzodo gagma miiddati (doqiqge ilo) diisturlarin
komaoyi ilo hesablanmisdir Tm, Ty, Tn.

5. @ - dagqin aximi omsallar1 da codvallordon miisyyan edilir. H — sutkaliq 1%
yagintinin midaridir.

6. 1%-1i maksimal su sorfindon digor tominatlara kecid Q:1%* A kimi miioyyon
edilir, burada, A — kecid omsalidir.

7. Maksimal axim modulunun nisbi qiymati 1%

©H19,
miixtalif giymatlorinds (®w) vo yamac qagisinin davamiyyatinin komayilo ora-
zi lizro CHull vo Resursi Poverxnostnix vod SSSR, Zakavkazya 1 Dagestan-
da olan codvallordon gotiiriilmiisdiir. (Texundyeckue Ykazanus....., 1980).

, hidromorfometrik omsalin

/) 58 212023



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU EHTIYATLARININ TODQIQI VO INTEQRASIYALI §, Mbansimov M.R., Musayeva M.A. Qarqarcay
IDARSETMO PROBLEMLORI .~ hovzosindoki miisahido molumati olmayan caylarm...

8. Q1% - (100 ilda 1 dofs - daha goxsulu), Q10% - (10 ilda 1 dofs - orta coxsulu),
Qa5 - (4 1lda 1 dofs - miilayim ¢oxsulu). Kegid amsali A giymatlori: Qi ligiin
-1.0, Qs%- 0.69, Quov% - 0.55, Qase - 0.36.
Maksimal aximin xarakteristikalar1 vo onun aylar iizro paylanmasi modeli iizro
hesablamalar todqiqat zonasinda yerloson hor bir ¢cay hovzasi liclin aparilnmisdir.
Miixtalif tominatli ¢oxillik maksimal su sarflori cadval 1-ds gostorilmisdir.

Cadval 1. Tadqgigat zonasindaki caylarin miixtalif tominath ¢oxillik
maksimal su sarflori

Coy ooy S | S | S | 2
Zarisligay Dasalt1 kdrpiiyo kimi 26.1 18.0 14.4 9.4
Zarisligay hidroloji mantaqe WCl1 29.6 20.4 16.3 10.7
Kigik Kirs - Su monbayi 8.74 6.03 4.81 3.15
Zagaligay — gotiiriilon su monbayi 6.11 4.22 3.36 2.20

Todqigat zonasindaki montogolori ohato edon sahado dasqini yarada bilon mak-
simal yagintilarin qiymatlondirilmasi ii¢lin ¢aylarda leysan yagislarinin formalasdira
bilacoyi on maksimal yagis aximinin 1%-li tominati hesablanmisdir. Asagida hor bir
cay hovzosi lizra hesablaillmis maksimal yagis aximin hesablanlmis xarakteristikalar
togdim edilir.

Todqiqat orazisi iizra (tokrarlanma davamiyyati 1=100) hesablama parametrlori
asagidakilardir:

 Zanishcay Dasalti korpiiys Kimi - hesablanmis leysan davamiyyoti T=228daq.,
hesablanmis yagintinin miqdart H=75mm., leysanin intensivliyi i=0.33mm/daq.

e Zanish¢ay hidroloji moantaqga WC1 - hesablanmis leysan davamiyyoti
T=138daq., hesablanmis yagintinin miqdart H=64mm., leysanin intensivliyi
1=0.46mm/doq.

* Ki¢ik Kirs - Su manbayi - hesablanmig leysan davamiyyoti T=57 doq.,
hesablanmis yagintinin miqdart H=49 mm., leysanin intensivliyi i=0.86
mm/daq

e Zagalicay — gotiiriilon su manbayi - hesablanmis leysan davamiyyoti T=112
daq., hesablanmis yagintinin migdart H=60mm., leysanin intensivliyi i=0.54
mm/dagq.

Oyranilmoayan caylarin (Qarqargay hovzoesi) dasqin dalgasmin aximi asagidaki

sokildo hesablanmis (W=1000* a*H*F) vo codval 2-do verilmisdir.
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Cadval 2. Tadgigat zonasindaki caylarin dasqin dalgas1 aximinin qiymatlori

Qalxmanin davamiyyati Yagintinin miqdar1 Dasqin dalgasinin aximi

Zarisligay Dasalt1 korpiiys kimi, F=79km?, Qmax=26.1 m3/san

te=150 doq H=75mm W=2074*10°m?

Zarishigay hidroloji mantage WC1, F=51km?, Qmax=29.6m?/san

t=150doq H=64mm W=1142*10°m’
Ki¢ik Kirs - Su manbayi, F=9.3 km?, Qmax=8.74m?/san
te=150daq H=49mm W=159*10°m?

Zagaligay — gotiiriilon su monbayi, F=6.5 km?, Qmax=6.11m?*/san

t=150 doq H=60mm W=136*10°m?

Noaticalar

Tadqiqat arazisindaki dyranilmayon ¢aylarin axim normasi regionun dyronilon
caylar1 ticlin qurulmus axim modulunun hévzonin hiindiirliiytindan asililiq slagosi
vasitasi ilo miisyyon edilmisdir. Noticads Qarqarcay hovzasinin dyranilmayon
caylariin axim normalar1 va su ehtiyatlarini qiymatlondirmok miimkiin olmusdur.

Oyronilmoyon caylarin maksimal aximi ¢ay hdvzolorinin morfometrik
elementlori vo leysan soraiti molumatlar1 osasinda modellosdirilmisdir, homg¢inin
caylarin maksimal axim rejimi miioyyon edilmisdir.

Todqiqgat sahosi {iciin aparilan islorin naticasi olaraq hor ki¢ik axarlarin hidroloji
xtisusiyyatlorin hesablanmasi ligiin diisturlar, reduksiya amsali miioyyan edilmisdir.
Tadqiqat naticosindo askar edilon xtisusiyyatlor hidroloji xarakteristikalarin, xiisuson
da nadir tokrarlanan maksimal su sarflorinin hesablamalarini daha yiiksok doqiqlikls
aparmaga imkan verib.

Olds edilmis naticolorin galocokds bu arazilordes madan sanayesi obyektlorinin,
kicik ¢aylarin hidroeneji ehtiyatlarinin monimsonilmasi, su tochizati vo irrigasiya
islorinin layihoalondirilmasinds istifads edilmasi tovsiyyo edilir.
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BOYUK QAFQAZIN SIMAL-SORQ BOLG®OSI
GAYLARINDA MOCRANIN HIDROMORFOMETRIK
PARAMETRL®ORININ TOYINi

(Sah. 62-70)

Ohmoadov F.S., Obdiilozimov R.U., Ohmadov F.C.
“Azorsu” ASC “Sukanal” Elmi-Tadqiqat va Layiha Institutu Baki, Azarbaycan,
fizuli. Axmedov.49@mail.ru; raisabdulazim@gmail.com; ahmedov.feryad@mail.ru.

Abstract. Determination of hydro-morphometric parameters of the lower
reaches of the rivers of the northeastern slope of the Greater Caucasus.

The article is devoted to the issue of determining the hydro-morphometric
parameters of the channel in the lower reaches of the north-eastern slopes of
the Great Caucasus mountain range of Azerbaijan. For this purpose, scientific
research works were carried out on selected sections in the rivers. The cross-
sections were chosen at the intersection of rivers with siphons of the Ist and
2nd Baku water pipelines. The results of studies carried out at different times
in the river sections showed that the hydro-morphological parameters of the
channel change depending on the flow and speed regime of the river. The
change in these parameters is greater during mudflows and flood flows. The
channel is deformed in the transverse direction and in depth. As aresult of
channel deformations, the foundations of hydraulic structures and coastal
fences, siphons and pipe passages are destroyed. Therefore, when designing
hydraulic structures, it is necessary to predict channel deformations in advance.
To do this we have proposed a mathematical model for determining the
hydro-morphometric parameters of the channel. The hydro-morphometric pa-
rameters of the channel, determined on the basis of field studies, were com-
pared with the values determined on the basis of a mathematical model. The
difference between these values does not exceed 5-10%. Therefore, this model
can be used for certain forecasts in the construction of hydraulic structures.

Keywords: Riverbed, flood, channel deformations, mathematical model, mor-
phometric parameters, water pipes, installations, forecast.

AnHoTanus. OnpeneneHue TuAPo-MopPOMETPUIECKUX MapaMeTpoB pyciia B
HU30BBSIX PEK CEBEPO-BOCTOUHOTO CKJIOoHA bompmoro Kaskasa.

CraTtbsi MOCBSIIEHA BONPOCY OMNpPENENIeHUs TUAPO-MOPPOMETPUUECKUX Ta-
paMeTpoB pycia B HU30BBAX U BEPXHHUX YYaCTKaX PEK CEBEPO-BOCTOYHBIX CKIIO-
HoB [ maBHOTO KaBkaszckoro xpedra AsepOaitmkana. C 3TOH 1eNbl0 Ha OTHCNb-
HBIX CTBOpaxX peK MPOBOIWINCH HAYYHO-HCCIIENOBATEIbCKUE PaboThl. CTBOPHI
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ObUIM BBIOpAaHBI B MeCTax IepecedeHusl pek ¢ Arokepamu 1-ro u 2-ro bakun-
CKHMX BOZOIIPOBOJIOB U B BEPXHMX y4dacTKax. Pe3ynpraTsl HCClIeOBaHUM, IPOBe-
JEHHBIX B pa3HO€ BPEMC Ha CTBOPAax PEeKH, MOKa3aliH, YTO TUAPOMOpQoMeT-
pUYECKHE ITapaMeTpbl pyclla U3MEHSIOTCS B 3aBHCHUMOCTH CTOKa M CKOPOCTHOTIO
pexxuMa pexu. Mi3MeHeHue 3TuX napameTrpoB OoJblIe MPU CENsX U MaBOJIKOBBIX
cTokax. Pycino medopmupyercs B momepedyHOM HampaBlIeHUH W 1o riyOune. B
pe3yiabTare pyciaoBbIX JAedopmanuil pa3pyriarorcs GyHIAaMEHTBl TMIIPOTEXHUYEe-
CKHUX COOpYXEHHH M OeperoBbIX OTpakJIeHuH, tokepbl W MpoxoaoB Tpyo. [lo-
3TOMY TMpU MPOEKTUPOBAHUHU THUJIPOTEXHUYECKUX COOPYKEHHH HEOOXOIUMO
3apaHee MPOTHO3MPOBATH PYCJIOBble Aedopmauuu. s 3Toro Hamu IMpeiokeHa
MaTeMaTu4eckass MoJieb OINpeaeseHHUs] THIPO-MOP(HOMETPUUYECKHUX MapaMeTpoB
pycna. I'mapo-mopdomerpuyeckue mnapaMeTpbl pycia, OIpeleleHHble Ha Oc-
HOBE HATYpPHBIX HCCJIEIO0BAHWM, CPABHUBAINCH CO 3HAYEHUSIMU OIPEICICHHBIMU
Ha OCHOBE MAaTE€MaTH4eCKOW Mojenu. Pa3HHMIIa MeXay OSTUMH 3HAYEHUSMH HE
npesbimaer 5-10%. [loaToMy maHHast MOAENh MOXKET OBITh HCIIONIB30BaHA IS
ONPEIEIEHHBIX IPOTHO30B NPH CTPOUTEIBCTBE THIPOTEXHUYECKHX COOpYXKe-
HUH.

Karouesble ciioBa: Pycio peku, nasooka, pycinosvie oegopmayuu, mamemamu-

yecKas Mooeib, MopgomempuiecKue napamempol, NPOSHO3.
Giris

Dag caylarinin hidroloji rejim xiisusiyyatlori, mocranin hidromorfometrik
parametrlori cay axin1 boyunca relyefin, iqlimin, qrunt torkibinin dayismasindan va
antropogen tosirlordon asili olaraq doyisir. Caylar tizorindo hidrotexniki qurgular
layihalondirilorkon ¢ayin hidrotexniki qurgular yerlogon hissslorindo rejim
xtisusiyyatlarinin, hidromorfometrik parametrlorinin tadqiq olunmasi qurgularin sel
va dasqin axinlarindan miihafizs tadbirlarinin goriilmasi baximindan shomiyyat kasb
edir.

Iqlim doyismolorindon, atmosfer yagintilarindan asili olaraq bu hissalordo
caylarin sorf va siirat rejimlari do doyisir. Hidrotexniki qurgularin yerlosdiyi cay
macralart sel vo dagqin axinlarinin tasiri naticasinds deformasiyaya ugrayir, cay 6z
maocrasini vaxtasiri sag vo sol sahilo dogru doyisir. Mocranin dorinlik deformasiyala-
rinda hidrotexniki qurgularin 6ziillori yuyulur, ¢ay kegidlorindon kecon su, neft vo
qaz borularinin, diikerlorin, sugdtiiriicii drenaj borularinin {istii agilir, axinlarin
dagidici tasirlorine maruz qalir. Macranin yuyulmasi drenaj borularina bulaniq suyun
stizilmasina sobab olur, borular lillonir va istismar middati azalir.

Ona goro do hidrotexniki qurgular layiholondirilorkon sel vo dasqin axinlarinin
bunlara gostordiyi oks tasirlor nozors alinmalidir. Bu masalalorls olagadar Boyiik
Qafgazin simal-sorq bolgosinin Samur vo Volvologay arasi g¢aylarinda natur
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todqiqatlar1 aparilmis, moveud nozori todqiqatlar analiz edilmisdir. Natur vo nozori
todqgiqatlarin noaticalorindon istifado olunaraq sel vo dasqin axinlarinda mocranin
hidromorformetrik parametrlorinin toyini tigiin riyazi metodika toklif olunmusdur.

Materiallar vo metodlar

Tadgiqat isinin yering yetirilmosinds “Azorsu” ASC-nin Sukanal” Elmi-Todqiqat
vo Layiho Institutunun Hidroloji todgiqatlar sobasi torofindon aparilan “Boyiik
Qafgazin simal-sorq yamaci ¢aylarinin (Samur-Valvals arasi ¢aylar) hidroloji rejim
xilisusiyyatlori” elmi-tadqiqgat isinin noticalorindon, elmi adobiyyat monbolorindon,
apardigimiz nozori todqiqatlarin noticolorindon istifado olunmusdur.

Tahlil vo miizakira

Todqaiqatarin aparilmasi {li¢lin ¢aylarin asagi axinlarinda 1 vo II Baki su
komorlarinin diiker kecidlori olan hissalorindo vo yuxari axin hissalorindo kasimlor
secilmisdir. Miixtalif vaxtlarda bu kosimlordo maocranin hidromorfometrik
parametrlori (Q, v, B hor, hmax, ®) toyin olunmusdur, codval 1+7. Caylarin en kosiyi
profillori qurulmusdur. Sokil-1 do 07.04.2022, 19.07.2022, 18.10.2022-ci il
tarixlorindo Qudyalgayin II-BSK ilo kosismasinds mocranin en kosiyi profillori
gostarilmisdir. Gorlindiiyii kimi, ¢ayin sorf va siirat rejimindan asili olaraq en kasiyi
profillari dayisir, macra deformasiya edir .

Caylarda on boyiik mocra deformasiyalart dasqin vo sel axinlarinda bag verir.
Cay mocralarinda hidrotexniki qurgular layihalondirildikde bu qurgularin sel

Sakil 1. Qudyalcay cayinda macra deformasiyalari.
1. 07.04.2022; 2. 19.07.2022; 3. 18.10.2022
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axinlarina qarst dayaniqliginin tomin olunmasi iigiin, parametlor sel vo dasqin
axinlarinin maksimal sarflaring gors toyin olunmalidir. Bunun {igiin apapilmis natur
todqgiqatlarinin naticalori osasinda asagidaki motodikadan istifado olunmasi toklif
olunur:

Cay macrasinin i - mailliyi vo Qm - dasqin sorfi molum olduqda, ¢ay axininin
macra hissasindan toplu kegcmasinda, selin kega bilacayi kasiyin eni asagidaki diis-
turdan toyin olunur (M6an-3ane, 1986; Ohmoadov vo b.,2021):

Cayin sel axin1 kecon orta dorinliyi apardigimiz nazori aragdirmalara gors
asagidaki diisturdan tapilir:

om \%%7
hor = 0,414 (S22) @

Dag caylarinin lilli vo dasqin axinlarinda axinin orta siiroti agagidaki kimi toyin
olunur (I'erueB u np., 1918; UbGan-3ane, 1986):

v = 3,75h2:>{017 (3)

Macranin dib qruntlarinin yuyulma siirati torafimizdon islonmis diistura asason
hesablanir (AxmenoB u ap., 2020):

U= |1.D4;DE3 &)

Burada po - kq/m?, dib qruntlarinin, p-kg/m? - sel axininin sixliglaridir, I=d dib
gruntlarinin orta olgiisii, m, g - sarbastdiisma tacili, g=9,81 m/s>.

Yuyulmaya uygun dorinlik h=f(d,v,U) parametrlorini nozors almaqla S.E.Mirs-
xulavanin (Itepennuxt, 1991) tadqiqatlar1 asasinda toklif olunmus asagidaki diis-
tura gora hesablanir:

1 1,25V 5p

d-10 v Q)

h =

¥  moas

Hesabat diisturlar1 hidrotexniki qurgularin 6ziillorinin ¢ay macrasinda yerlog-
dirilmasi derinliyinin, sahilbarkitms islorinin, qurgularin yerlosdirilmasi yerinin
toyini baximindan shomiyyat kasb edir.

Azorbaycanin simal-sorq yamaci c¢aylarinin diiker kegidlorindo vo yuxari axin
hissalarinds segilmis kasimlordo macra deformasiyalarinin hesabati qaydasina daxil
olan nozori diisturlarla hesablanmis macra parametrlorinin qiymatlori, natur
todqgiqgatlar1 asasinda toyin olunmus qiymsotlori ilo miigayiso olunmusdur, codval
1+7. Cadvallorde miixtalif vaxtlarda aparilmis natur todqiqgatlarinin vo bunlara uygun
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nozori todqiqatlarin gostaricilori miiqayise olunmusdur. Goriindiiyli kimi macra
parametrlorinin nazari va natur todqiqatlar asasinda alinmis qiymatlori arasindaki
forq ¢ox kigik alinir. Macranin hor, vor, Q parametrlorinin nozari vo natur todqiqatlari
osasinda toyin olunmus qiymatlori arasindaki forq 5+10 % hoddini agmur.

Buradan belo noticoys golmok olur ki, sel vo dasqinlar vaxti mocra parametr-
larinin toyininds yuxarida toklif olunmus hesabat qaydasindan istifads oluna bilar.
Bu da ¢ay macralarinda tikilmis sugétiiriicti qurgularin, drenaj borularimin yerlosdi-
rilmasi derinliyinin, ¢ayin sel axin1 ke¢on eninin toyininda, sahilbarkitma islorinin
yering yetirilmasinds shomiyyat kasb edir.

Cay macralarinin kasimlor iizra hidromorfometrik gostaricilorinin natur vo
ndazari hesablanmis qiymatlori

Cadval 1
Natur II-BSK (04-07.04.2022) Noazori
Sira hor, Vor, Q, hor, Vor,
Ne Caylar B.m m m/s | m’/s ! Bm m m/s
1 |Qusargay 5,5 0,08 | 0,35 | 0,15 | 0,03 0.06 | 0,36 | 0,12
2 | Alpangay 3,0 0,21 | 0,97 | 0,62 | 0,037 0,21 | 0,98 | 0,617
3 | Agcay 4.5 0,23 | 0,92 | 0,96 | 0,038 0,21 | 0,98 | 0,93
4 |Qaracay 4.5 0,24 | 0,86 | 0,92 | 0,03 0,22 | 0,94 | 0,931
5 | Qudyalgay 15 0,27 | 0,98 | 3,99 | 0,03 0,25 | 0,97 | 3,64
6 |Caqgacuqgay 4.0 0,24 | 0,86 | 0,67 | 0,045 0,20 | 0,90 | 0,72
7 | Valvalagay 4,0 0,18 | 0,96 | 0,70 | 0,043 0,19 | 0,95 | 0,72
Cadval 2
Natur II-BSK (19-23.07.2022) Nozori
Sira hor, Vor, Q, hor, Vor,
Ne Caylar B.m m m/s | m¥s ! B.m m m/s
1 |Qusargay 5,5 0,08 | 0,35 | 0,15 | 0,03 0.06 | 0,36 | 0,12
2 | Alpangay 3,0 0,21 | 0,97 | 0,62 | 0,037 0,21 | 0,98 | 0,617
3 | Agcay 4.5 0,23 | 0,92 | 0,96 | 0,038 0,21 | 0,98 | 0,93
4 |Qaracay 4.5 0,24 | 0,86 | 0,92 | 0,03 0,22 | 0,94 | 0,931
5 | Qudyalcay 15 0,27 | 0,98 | 3,99 | 0,03 0,25 | 0,97 | 3,64
6 |Caqacuqgay 4,0 0,24 | 0,86 | 0,67 | 0,045 0,20 | 0,90 | 0,72
7 | Valvalagay 4,0 0,18 | 0,96 | 0,70 | 0,043 0,19 | 0,95 | 0,72
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Cadval 3
Natur II-BSK (19-23.07.2022) Nozori
Sira hor, Vor, Q, hor, Vor,
No Caylar B.m m m/s | m¥/s ! B.m m m/s
1 | Qusargay 4.5 0,28 1,2 1,51 | 0,03 0,29 | 1,13 1,48
2 | Alpangay - - - - - - - -
3 | Agcay 2 0,2 0,77 | 0,18 | 0,037 0,12 | 0,75 | 0,18
4 | Qaragay 5.5 0,11 0,55 | 0,33 | 0,035 0,1 0.59 | 0,32
5 | Qudyalgay 7 0,06 | 0,56 | 0,24 | 0,03 0,064 | 0,52 | 0,23
6 | Caqacuqgay 7 0,07 1,0 0,49 | 0,045 0,09 0,7 0.44
7 | Valvalogay 12 0,13 | 0,77 1,2 {0,043 0,12 | 0,79 | 1,14
Cadval 4
Natur I-BSK (19-23.07.2022) Nozari
Sira hor, Vor, Q, hor, Vor,
Ne Caylar B.m m m/s | m¥s ! B.m m m/s
1 | Qusargay 3 0,04 1,0 0,12 | 0,03 0,06 | 0,65 | 0,117
2 | Alpangay - - - - - - - -
3 |Agcay - - - - - - - -
4 | Qaragay 5.5 0,04 | 0,67 | 0,15 | 0,03 0,06 | 0,50 | 0.165
5 | Qudyalgay 5,5 0,08 | 0,77 | 0,34 | 0,03 0,095 | 0,64 | 0,334
6 | Caqacuqgay - - - - - - - -
7 | Valvalogay 0,7 0,04 0,5 |0,015| 0,03 0,047 | 0,50 | 0,016
Cadval 5
Natur II-BSK (18-22.10.2022) Nozoari
Sira hor, Vor, Q, hor, Vor,
Ne Caylar B,m m m/s | m¥/s ! Bm m m/s
1 | Qusarcay 4 0,05 0,9 0,18 | 0,03 0,07 | 0,65 | 0,182
2 | Alpangay - - - - - - - -
3 | Agcay 3 0,12 1,0 0,36 | 0,037 0,14 | 0,82 | 0,35
4 | Qaragay 5,5 0,09 | 0,87 | 0,44 | 0,035 0,1 0,71 0,4
5 | Qudyalcay 7,5 0,11 1,16 | 0,87 | 0,03 0,14 | 0,82 | 0,86
6 | Caqacuqeay 7 0,07 | 0,87 | 0,43 | 0,045 0,09 | 0,77 | 0,48
7 | Volvalogay 10,5 | 0,08 0,5 0,42 | 0,043 0,07 | 0,57 | 0,42
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Cadval 6
Natur [-BSK (18-22.10.2022) Nozori
Sira hor, Vor, Q, hor, Vor,
Ne Caylar B.m m m/s | m¥/s ! B.m m m/s
1 | Qusargay - - - - - - - -
2 | Alpangay - - - - - - - -
3 | Agcay - - - - - - - -
4 | Qaracay 6,5 0,11 | 095 | 0,68 | 0,03 0,14 | 0,78 | 0,70
5 | Qudyalgay 6,0 0,09 1,0 0,54 | 0,03 0,12 | 0,73 | 0,53
6 | Caqacuqgay - - - - - - - -
7 | Valvalagay 2 0,05 0,9 0,09 | 0,043 0,074 | 0,6 | 0,088
Cadval 7
Yuxar1 axin hissolorindoki kosimlor Natur (03-07.04.2023) Nozori
Sira hor, Vor, Q, . hor, Vor,
Ne Caylar B.m m m/s | m¥/s ! B.m m m/s
1 | Qusargay 5,5 0,38 | 1,26 | 2,63 | 0,03 0,38 | 1,27 | 2,66
2 | Alpangay - - - - -
3 | Agcay 5 0,39 1,3 2,51 | 0,03 0,38 | 1,31 | 2,49
4 | Qaragay 2,2 0,16 0,9 0,32 | 0,03 0,17 | 0,85 | 0,31
5 |Qudyalcay 7,5 0,53 | 1,73 | 6,88 | 0,035 0,59 | 1,63 | 6,78
6 | Caqacuqgay 4,5 0,32 1,3 1,91 | 0,035 0,36 | 0,26 | 1,93
7 | Volvologay 7,2 0,45 1,7 5,51 | 0,035 0,5 1,57 | 5,65

Maocranin morfometrik parametrlori sel vo dasqin axinlarinin sorf vo siirot
rejimindon asili olaraq doyisir, macra enina vo dorinlik deformasiyalarina ugrayir.
Bu da cay ke¢idlorindon kegon borularin, diikerlorin, kdrpiilorin dagilmasina sobob
olur. Layihalondirmode macranin morfometrik parametrlari sel vo dasqin axilarinin
maksimal su sorflorine uygun olaraq toyin olunur. Masalon, I vo II Baki su
komarlarinin diiker kegidlorinin yerlosdiyi Qusargay ¢ayinda 14.05.1973-cii il
tarixdo dasqin sorfi 67,6 m*/s, Agcay cayinda 07.06.1974-cii il tarixdo 54,8 m?/s,
Cagacuqgay ¢ayinda 06.05.1963-cii il tarixdo 94,5 m*/s olmusdur. Son zamanlar
diinyada bas veron iqlim dayisikliklori ils alagadar, simal-gorq bolgasi ¢aylarindan
kegon dasqin sorfinin 100 m?/s qodor artmasi ehtimal oluna bilor. Ehtimal olunan
sorfo gora hesabatda Qudyalgay, Qusarcay, Qaracay vo Valvalogay caylarinda dasqin
axini kecon kecidlords axinin kegmo eni B=21,54 m, orta darinlik 1,72 m, orta axin
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stirati vo=2,7 m/s, macranin yuyulma dorinliyi hy=4,75 m toyin olunmusdur. Al-
pancay, Cagacuqgay vo Agcay caylari liciin bu gostoricilor B=19,3 m, ho=1,78 m,
Vor=2,9 m/s, hy=5,2 m hesablanmisdr.

Nazari vo natur tadqiqatlarinin naticslorinin miiqayisasindon goriiniir ki, yuma
dorinliyi todqiqat apardigimiz simal-sorq bolgosi ¢aylari lictin hy=(4+5)m arasinda
doyisir. Ona gors do gaylarin rejim xiisusiyystlorino uygun olaraq, bu bolgos ¢aylari
ticlin, hidrotexniki qurgularin tikintisinds hy=4,-5 m qobul oluna bilar.

Notica

1. Cay macrasinin hidromorfometrik parametrlorinin tayini {igiin riyazi metodika
toklif olunmusdur.

2. Boyiik Qafqazin simal-gorq bolgasi caylarinin hidromorfometrik parametrlori
caylarda se¢ilmis kosimlordo natur todqigatlart osasinda toyin olunmusdur.

3. Caylarin hidromorfometrik parametrlorinin riyazi metodika asasinda vo natur
todqiqatlarina gora toyin olunmus qiymatlori miigayiso olunmusdur. Bu qiymotlor
arasindaki forq 5+10 % hoaddini asmadigi li¢iin toklif olunmus metodika hidrotexniki
qurgularin layihslondirilmasinds istifads oluna bilar.
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ZOYSMCAYDA KARXANALARIN
MOCRA DEFORMASIYASINA TOSIRININ
QiYMOTLONDIRILMOSI

(Soh. 71-84)

Yohyayev V.F.
“Azorsu” ASC, “Sukanal” Elmi-Tadqiqat vo Layiha Institutu, Baki, Azarbaycan
Vasif. Yahyayev@azersu.az

Abstract. The main purpose of writing the article is to study the deformations in
the channel as a result of sand-gravel removal from the river bed and their impact
on hydrotechnical facilities and environmental problems caused. Extraction of sand
and gravel from river channels not only caused deformation of the channel, but also
had a serious impact on the ecological environment here. So, these quarries have
caused the almost destruction of valuable fish species living here. There are almost
no fish left in the river because the fish that come up the river to spawn cannot move
towards the source. If no measures are taken, as a result of this ecological problem,
the river will turn into a stream with almost no living environment.

The excavation works carried out in the river channel had a serious impact on
the hydrotechnical facilities. These excavations have led to the opening and failure
of many drains. In the last 30 years, the intensive extraction of sand and gravel from
the Zayamchay channel has caused erosion of the channel and disruption of the soil
structure. In order to study these effects, the location of all quarries in the river was
determined, the depth of washing and the stability of the channel were investigated
in those parts. All anthropogenic factors causing deformation in the channel were
evaluated.

During the investigations, it became clear that as a result of excavations in dif-
ferent parts of the river, gullies were formed along the river bed and the washing
capacity of the channel increased in those parts. Excavations in the river channel
led to the deepening of the channel and the transformation of potential flow energy
into kinetic energy in the longitudinal equilibrium profile of the river. As a result,
the deep depressions formed in the river channel reduced the safety of drainage and
irrigation facilities and caused the upper part of those facilities to be washed away.
At the same time, the bridge located in the river and its supports were also washed
away.

Keywords: deformation, river bed, drainage pipes, anthropogenic factors, sand
and gravel quarries, potential energy, kinetic energy.

Annoraunusi. OCHOBHOH LHCJIbIO HATMCAHUA CTATbU ABJISICTCA U3YUCHUC z[e(bop—
MaI_[I/Iﬁ B PYCJIC B PC3YJIbTATC IMECPCHOCA IICCKA U I'paBUs U3 PCKHU, UX BIIMAHUA HA
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THIPOTEXHUYECKUE COOPYKEHUS M BEI3BAHHBIX UMH SKOJIOTHUECKUX mpodmem. Jlo-
ObIYa recka W rpaBHs M3 Pyclia peKU HE TOJIBKO BhI3bIBANA JeopManuio pycia, a
TaKKe OKa3bIBAJIA 37IECh CEPHE3HOE BO3ACUCTBHE HA DKOJIOTHYECKYIO Cpeny. Tak uro,
3TH Kapbepbl CTATH NPUIHHON MPAKTUYECKH MOTHOTO YHHUTOXKEHUS OOUTAIOMINX
371eCh IICHHBIX BUJIOB pBIO. B pesynbrare 3eMIIsIHBIX paboT B peKe phIObI, MOJHIMAB-
11as1CsL HA HEPECT, HE MOIIIX ABUTAThCS K UCTOKY, [IO9TOMY MX B PEKE IIOYTH HE OCTa-
nock. Ecim He mpuHATH MEpBI, B pe3y/IbTaTe 3TOM IKOJOTUYECKOM MPOOIeMbl peka
CTaHeT OE3KU3HEHHON CPeIoM, MPAKTUIECKHU HE UMEIOIICH Cpeibl OOMTaHUsI.

3eMisiHBIE Pa0OTHI, MPOBEICHHBIE B PYCIIE PEKH, CEPhE3HO OTPA3MINCH HA TH/I-
POTEXHUUYECKHUX COOPYNKEHUSIX. DTU PACKOIIKH MPUBEIU K OTKPBITHUIO U BBIXOAY U3
CTPOsi MHOTHX BOJIOCTOKOB. 3a nociuennue 30 geT uHTeHCcHBHas J10o0blYa necka u
rpaBusl U3 KaHasla 3asMyail BbI3BaJla 3pO3UI0 KaHalla U HapylLIEHUE CTPYKTYpBI
nouBbl. C 1eNbo n3ydeHust ATHX 3()(HEKTOB OBUIO OMPEIEICHO PACTIONIOKEHNE BCEX
KapbepoB Ha peKe, UCCIIEJ0BaHa NTyOnHa MTPOMBIBA M YyCTOMUMBOCTD pycia B 3TUX
Mmecrtax. OLEHEHBl BCE aHTPOIOTECHHBbIE (PAKTOPHI, BBI3BIBAIOIINE JECPOPMAIIHIO
pycia.

B xozxe mccienoBaHuil BBISICHWIIOCH, YTO B PE3yJbTaTe PACKOIOK HA Pa3HBIX
y4acTKax peKH IO pycily peKu 00pa30BajIuCh OBparu 1 Ha 3TUX y4acTKax yBEIUYH-
J1ach MPOMBIBHASI CIOCOOHOCTH pycia. PacKomnku B pyciie peKu MpUBEIH K yIriryoie-
HUIO pyciia U peoOpa30BaHUI0 MOTCHIMAIBHON YSHEPTHH TOTOKA B KUHETHYECKYTO
SHEPTUIO0 B MPOAOIBLHOM PaBHOBECHOM Ipoduiie peku. B pesynprare 00pa3oBas-
LIMECS B PyCli€ PeKU IyOOKHUE BIAaIMHBI CHU3WIN O€30MaCHOCTh IPEHAKHBIX U Up-
PUTAIMOHHBIX COOPYXEHUH M CTAJIM NPUYMHOM CMBIBA BEPXHEH YACTHU 3TUX
coopy>xeHuil. [Ipu 3ToM ObUIN CMBITHI PACIIOJIOKEHHBIN B PEKE MOCT U €r0 OIOPHI.

KuroueBsble ciioBa. deghopmayus, pycio pexu, OpeHaxcuvle mpyovl, AHMPONo-
2eHHble (hakmopwl, necuano-epasutiHble Kapbepvl, NOMEHYUATbHAS IHEPUsl, KUHe-
MUYEeCKAas SHepeUsl.

Giris

Tadgigatin osas mogsadi ¢ay mocrasindan qum-¢ingil dasinmasi naticasinda
macrada yaranan deformasiyalar, onlarin hidrotexniki qurgulara tosiri vo yaratdigi
ekoloji problemlori 6yronmokdir. Cay yatagindan qum-¢inqilin ¢ixarilmasi macranin
deformasiyasina sobob olmagqla yanasi, buradaki ekoloji miihito do ciddi tosir
gostormisdir. Belos ki, bu karxanalar burada yasayan qiymatli baliq ndvlarinin az qala
tamamilo mohv olmasina sobab olub. Cayda aparilan gazint1 islori naticosindo kiirii
tokmok ti¢iin ¢ay yuxar1 qalxan baliglar manbayo dogru horakot edos bilmadiyindon
cayda demok olar ki, baliq galmayib. ©gor todbir goriilmazss bu ekoloji problem
noticosindo ¢ay demok olar ki, yasayis miihiti olmayan cansiz bir miihito
gevrilocokdir.
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Cay mocrasinda aparilan gazinti islori hidrotexniki qurgulara ciddi tesir
gostormisdir. Bu qazintilar bir ¢ox drenajlarin {izorinin agilmasina vo siradan
cixmasina sabab olmusdur. Son 30 ildo Zoyamg¢ay macrasindan qum-¢ingilin intensiv
¢ixarilmasi mocranin aginmasina vo torpaq strukturunun pozulmasina sobob
olmusdur. Bu tasirlori dyronmok {iciin ¢ayda biitiin karxanalarin yeri miioyyon
edilmis, homin hissalords yuyulma dorinliyi vo macranin dayaniqligt arasdirilmisdir.
Macrada deformasiyaya sabab olan biitliin antropogen amillor giymatlondirilmigdir.

Aragdirmalar zamani aydin olub ki, ¢ayin miixtalif hissalorinds aparilan qazintilar
naticasindo ¢ay yatagi boyunca yarganlar omoalo golib vo homin hissalorde macranin
yuyuculuq qabiliyyati artitb. Cay macrasinda aparilan gazintilar mocranin
darinlogsmasine vo ¢ayin uzununa miivazinat profilinds potensial axin enerjisinin
kinetik enerjiya ¢evrilmasine sobab olmusdur. Naticods ¢ay macrasinda omolo golon
darin ¢okakliklor drenaj vo suvarma qurgularinin tohliikesizliyini asag1 salmis, homin
qurgularin iist hissasinin yuyulmasina sobab olmusdur. Eyni zamanda cayda
yerlason korpii vo onun dayaqlari da yuyulmaya moruz qalmisdir.

Nozoros alsaq ki, Zoyomgayda su anbarinin tikintisi nazords tutulur vo bu proses
axinin tonzimlonmasi {i¢ilin tikilocok bandin dib hissasinin yuyulmasina gotirib
cixaracaqdir. Bu sababdon do homin hissalords yerloson karxanalarin foaliyyatini
tacili olaraq mohdudlasdirmaq vo ya normativ qaydalara uygun olaraq kanalin
yuyulma dorinliyindon asagi qazint1 islorinin aparilmasina icazo vermok lazimdir.

Material vo metodlar

(Cay haqqinda hidroloji molumatlar misllifin davamli olaraq hor ay apardig:
todqiqat iglorinin naticesine, Milli Hidrometeorologiya Xidmatinin fond vo arxivden
gotiiriilmiis molumatlara asaslanir. Qoyulmus problema oxsar problemlorin halli
xarici miitoxassis va alimlorin apardig1 tocriibalors asaslanir. Macranin dayanigligini
toyin etmok iigiin I.I.Levi vo M.C.Qrisin ifadolorindon istifade edilmisdir. Cayim
miivazinat profilindo yuyulmaya vo misarlanmaya moruz galmis hissalori aydin
gormoak {igiin loqarifmik oyri totbiq edilmisdir. Burada riyazi statistik vo miiqayiso
metodundan istifads edilmisdir. Eyni zamanda karxanalarin yerlosmo yerini vo
yiiksakliklorini vermok {i¢iin Goole Earth pro vo ArcGIS proqram tominatindan
istifado edilmisdir.

Tahlil vo miizakira
Zoyomcay-Kicik Qafqazin Sahdag silsilosinin simal yamacindan Sokorboycayla
Catindoros gaylarinin qovusmasindan baslayir. Hovzosinin sahasi 942 km?, uzunlugu

90 km - dir. Hovzosi Gadobay, Tovuz vo Somkir rayonlarinin orazisindadir.
Ho6vzasinin orta eni 10,5 km - dir.
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Sakil 1. Zoyamcay hovzasinin hipsometrik xoritasi.

Hipsometrik xarito (sokil 1.) ArcGIS proqraminda RYM (Roaqomsal Yiiksoklik
Modeli)-no asason hazirlanmigdir. Caylar Baza xoritosindon istifads edilorok
vektorlasdirilmisdir. Hovzonin orta yiiksokliyi 850 m dir. Cayin imumi diismosi
1894 m, orta meylliyi 21%o dir. Zoyomg¢ayin 14 qolu var; onlardan 6-s1 sag, 8-1 iso
sol gqoludur. Zoyomg¢ayin monboyi 2900 m miitloq yiiksoklikdo, monsobi iso 146 m
yliksoklikdadir. Cay Somkircay su anbarina tokiiliir. Yay aylarinda cay suvarma ilo
olagodar olaraq quruyur vo anbara ¢ata bilmir.
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Cadval 1. Zayamcayin 3sas qollari

Cayin adi Hansi sahildon qovusur |ML, km| L, km | F, km?
Sokorboycay sag 81 9 30
Qaramuradcay sag 81 8 18
Loskorcay sol 76 6 7
gﬁf;?ﬁ;rgfyr;‘dgay sol 74 1 32
Agirangay sol 71 10 16
Erkinzabulaqgay sag 71 5 6
Cotindora sol 68 24 102
Bacanka sol 66 25 236
Canaxgicay sag 57 8 30
Samlixcay sol 54 7 27
Adsi1z sag 46 6 11
Ohmodabadsu sol 44 9 20
Kilisosuyu sag 40 14 33
Babagay sag 29 26 99

Cay hovzosindo 28 km? meso Ortiiyli vardir. Meso asason Tatarli kondina qodor
olan sutoplayicidadir. Zoyomgayin hovzasinds ¢ay sobokosinin orta sixligr 0,78
km/km?-dir.

Zoyamgay yaz gursulu rejimino malik olan ¢ay tipino aiddir. Osas qida monbalori
yeraltt sular, yagis vo qar sulandir. Orta coxillik su sorfi 5,23 m3/s-dir. ©On
boyiik sorfi 24 iyul 1963-cii ilds 313 m?/s, an kigik sorfi iso 27 avqust 1951-ci ildo
0,1 m3/s olmusdur. Cayda yagis dasqinlar1 da tez-tez yaranir. Gursululuq asasan
aprel aymin sonunda, ya da mayin avvallorinds qurtarir. Yagis dasqinlarinin maksi-
mal su sorfi gursululugun maksimal su sorfindon bir ¢ox illords bdyiik olur
(Mammadov, 2012).

Cay mocrasinda aparilan qazint1 islori hidrotexniki qurgulara ciddi tosir
gostormisdir. Bu gazintilar bir ¢ox drenajlarin iizorinin agilmasina vo siradan
¢ixmasina sabab olmusdur. Son 30 ildo Zoyomgay macrasindan qum-¢ingilin inten-
siv ¢ixarilmasi mocranin aginmasina vo torpaq strukturunun pozulmasina sobab
olmusdur. Bu tosirlori dyronmok {i¢lin ¢ayda biitiin karxanalarin yeri miioyyon
edilmis, homin hissolords hidroloji 6lgmo islori aparilmis, macranin dayanigligi
hesablanmisdir. Mocrada deformasiyaya sobab olan biitiin antropogen amillor
giymotlondirilmisdir.
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Sakil 2. Zayamcayda karxanalar yerlasmis hissalor.

Zoyamgayda karxanalarin hor biri kordinatlari ilo Google Earth programinda
yerlosdirilmis vo xaritolosdirilmisdir.

Zoyamgay tizorindo yerlosmis karxanalar mocrani hoddindon artiq istismar
etdiklorino goro ¢ay yuxari iizon baliglarin kiirii tokmok ii¢iin monboyo qalxmasina
sorait yaranmir. Bu ¢cayda qazilmis hissoalordo meyilliyin artmasi, bir ¢ox yarganlarin
va ¢okokliklorin yaranmasi sobobindondir. Karxanalarda materiallarin yuyulmasin-
dan sonra c¢aya axidilan su da 6z ndvbosindo buna tosir gostorir, ¢iinki, baliglar
miitloq tomiz vo soffaf suda kiirii tokiirlor. Biitiin bu sadalanan amillor sobobindon
cayda baliq ehtiyat1 demok olar ki, yox soviyyesindadir. Bu ciir istismar davam
edorso ¢ay cansiz bir miihito ¢evrilocokdir. Bu ¢ay regionda on ¢ox ekoloji problemo
malik olan bir ¢aydir (Abbasov vo b. 2012).

Aragdirmalar zamani aydin olub ki, ¢ayi miixtalif hissolorindo aparilan qazintilar
naticasindo ¢ay yatagi boyunca yarganlar omolo golib vo homin hissolordo moacranin
yuyuculuq qabiliyyati artib. Cay mocrasinda aparilan qazintilar mocranin
dorinlogsmosing vo ¢ayin uzununa miivazinat profilinds potensial axin enerjisinin
kinetik enerjiyo ¢evrilmosine sobab olmusdur.

Ep=1r1ngh"~}i'k=mT"z (1
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Sakil 3. Zayamg¢ayin karxanalar olan hissasinin uzununa profili.

Naticado ¢ay macrasinda omalo galon dorin ¢okokliklor drenaj vo sugdtiiriicii
qurgularimin tohliikasizliyini agag1 salmis, homin qurgularin iist hissesinin yuyul-
masina sobob olmusdur. Eyni zamanda ¢ayda yerlogon korpii vo onun dayaqlari da
yuyulmaya moruz qalmisdir (Abbasov va Yohyayev, 2023).

Uzununa profildon karxanalar yerloson hissolorin neco dorinlosorok yargan omolo
gotirdiyi aydin goriiniir. Bu ciir proses golocokdo korpii 1 vo korpii 2 hissalorinin
misarlama prosesi naticosindo bondinin yuyularaq qozali soraito diigmosino, daha
sonra isd ugmasina sabab ola bilor.

Zoyoamgayda profildoki karxanalarin hor birinds todqiqat islori aparilmis, hidroloji
parametrlor dl¢iilmiisdiir. Olgmo noticolori asagidaki cadvolda verilmisdir.

Caylarda mocranin dayaniqligini toyin etmok ucun I.I.Levi asagidaki ifadoni
toklif etmisdir:

d
L, = ht (2)
burada d - macra kosiyindo dib gotirmalorinin orta diametri, mm; h - orta dorinlik,
m; 1 - meillikdir, %o-dir. Qudyalcayda todqiqat sahoasinds dib gotirmolorinin orta di-
ametri qranulometrik torkiba goro miioyyonlosdirilmis vo d=0,038 m —dir.
M.C.Qrisin (2) ifadesinds h dorinliyini R — hidravliki radiusla avoz etmisdir:

e =5 3)
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Ifadads hidravlik radius
R== @)
b
F - mocranin en kasiyinin sahasi, I, - islanmis perimetrdir. I, - derinliklori kigik
olan dag caylarinda ¢ayin enindon 10% artiq gotiirtiliir.
Macranin dayaniqli olmasi tigiin Q; - adadi 6,3+13,8 olmalidir. (©hmadov va b.
2021).

Cadval 2. Zayom¢ayda karxana hissalorinds dl¢iilmiis hidroloji parametrlor

Karxana Ne | B, m i ho, m | F, m? I, m R Vorm/s | Q m¥/s
1 21 0.05 0.17 3.57 23.1 0.15 2.4 8.57
2 19 0.05 0.19 3.61 20.9 0.17 2.3 8.30
3 18 0.045 0.2 3.6 19.8 0.18 2.3 8.28
4 16 0.04 0.22 3.52 17.6 0.20 2.2 7.74
5 16 0.03 0.23 3.68 17.6 0.21 2.1 7.73
6 15 0.025 | 0.25 3.75 16.5 0.23 2 7.50
7 12 0.02 0.3 3.6 13.2 0.27 1.9 6.84
8 11 0.02 0.32 3.52 12.1 0.29 1.8 6.34

Burada: B - macranin eni, 1 - meyillik, ho:- orta dorinlik, F - macranin en kasiyinin
sahosi, I, - islanmus perimetr, R - hidravlik radius, V- orta siirat, Q - su sorfidir.
Indi (2) vo (3) diisturlarina géro 8 karxana iiciin Le vo Q: dayanigligini hesablayaq:

Cadval 3. I.I.Levi vo M.C.Qrisin ifadalorinin hesablanmis qiymatlari

Karxana Ne 1 2 3 4 5 6 7 8
Le 4.47 4.00 4.22 4.32 5.51 6.08 6.33 5.94
Q: 4.92 4.40 4.64 4.75 6.06 6.69 6.97 6.53

Alinmis naticolordon aydin olur ki, L. ifadosine gors yalniz 7-ci, Q: ifadesine gors
is9 6, 7, 8-ci karxanalar yerlogmis hissado macra dayaniqlidir, qalan biitiin karxanalar
yerlogmis hissolords iso mocra dayanigsizdir (©Ohmadov vo b., 2022).

Aparilmis todqiqatin naticesindon aydin goriiniir ki, karxana 1 vo karxana 8
arasinda cayin eni getdikco kigilir, meyillik vo siirot azalir, dorinliklori iso oksino
olaraq artir. Demoli, ¢ayda yan deformasiya get-gedo 6ziinii dib eroziya ilo ovoz edir,
bu da macrada dorinlogma prosesinin getdiyinin bariz niimunasidir.
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Sokil 4. Iri cay daslar1 (Ballas) yigilmis karxana (16.07.2023).

Cay yataginda yerlosmis iri daslar (Ballas) seben istehsalinda aparict xammal
kimi istifado olunur. Bu sobabdon do karxanalar osason ¢aydan bu ciir materiallari
istehlak edir. Bu ciir istismar ¢ayin asas qoruyucu Ortiik gatini siradan ¢ixarir vo tor-
paq strukturunu pozur. Bu da 6z ndvbasindo infiltirasiyani siiratlondirir vo yuma
dorinliyini artirir. Cay yataginda qruntun diametri no qodar kicik olarsa macra bir
o0 godar dayanigsiz olacaqdir. Bu sabobdon ¢aydan istehlak olunan iri 6l¢iilii daglarin
istismar1 azaldilmalidir (sokil 4.).

Sakil 5. Karxana va tikinti materiallar: (16.07.2023).
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Sakil 6. Karxananin ¢aqil-¢inqil materiallari ils birgs goriintiisii (16.07.2023)

Sakil 7. Karxanada materiallarin yuyulma v parcalanma prosesi (16.07.2023).

Karxanalarda daslarm yuyulmasi iigiin gaydan su nasos vasitasi ilo gétiiriiliir. Is-
tehsal prosesindon sonra c¢aya bulaniq palcigli suyun axidilmasi ¢ay suyunun
bulanmasina sabob olur. Tadqiqat zamani1 Karxana 1 ilo Karxana 8 arasinda su
sorfinin 2,23 m?/s azaldig1 miisahids edilir. Bu itkinin bir qismi istehsalata, bir qismi
iso infiltrasiya vo axmazlara dolmasi sobobindondir. Biitiin bu proseslor 6z
novbasindo kond tosarriifatinda suvarma suyunun yay aylarinda asagi axinlara
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Sakil 8. Zayamcay macrasinin korpii yaxinh@inda goriintiisii (16.07.2023)

catmamagina, ohalinin igmali su tosarriifatinda ciddi problemlors yol agmasina
gatirib ¢ixarir. Eyni zamanda macranin yuyulmasi bulaniq sularin drenaj borularina
sizmasina gotirib ¢ixarir ki, bu da ohalinin igmali su tominatinin keyfiyyot
gostaricisini asag1 salir (©hmodov vo b., 2023).

Sokil 8-don do aydin goriiniir ki, korpiidon asagida macrada dib derinlogmasi in-
tensiv gedir. Burada dorinlogsma 12 metro yaxin, uzunlugu iso 2 km-don ¢oxdur.
Ogor dib deformasiyasi belo davam edorsa artiq bu zaman potensial enerji kinetik
enerjiya cevrilocokdir. Kinetik enerji yarandig1 zaman iss artiq profildo misarlama
prosesi gedacokdir. Sokil 3-don aydin goriiniir ki, korpti 1 vo korpli 2 homin
misarlanan hissa tizorinds yerlosir. Bu iso o demakdir ki, korpiilorin diroklari yuyu-
lacaq vo zamanla korpiiniin ugmasina sabab olacaqdir.

Nozaro alsaq ki, Zoyamgayda su anbarinin tikintisi nozardos tutulur vo bu proses
axinin tonzimlonmosi tigiin tikilocok bandin dib hissasinin yuyulmasina gatirib
cixaracaqdir. Bu sabobdon do homin hissolords yerlogon karxanalarin faaliyyatini
tocili olaraq mohdudlasdirmaq vo ya normativ qaydalara uygun olaraq qazinti
iglorinin aparilmasina icazo vermok lazimdir (Yohyayev, 2022).

Natico

Todqiqatlardan asagidaki naticolor alinmigdir:
1. Zoyomgayda karxanalar yerlogsmis hissalorindo macranin hidravliki para-
metrlori (macranin eni, meyilliyi, orta dorinliyi, macranin en kosiyinin sahosi,
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islanmis perimetri, hidravlik radiusu, orta siiroti vo su sorfi) toyin olunmus vo
hesablanmigdir;

2. I.I.Levi (Le) vo M.C.Qrisin (Qr) ifadolorino géro karxana hissolorinda
macranin dayaniqlig1 hesablanmisdir. Malum olmusdur ki, Le ifadosine gors 7-ci
karxana, Qr ifadesina gors is9 yalniz 6,7,8-ci karxanalarda macra dayaniqlidir. Digor
karxanalarda iso mocra dayanigsizdir;

3. Karxanalar iizra su sarflorinin dayismasi tayin olunmusdur. Tadqiqat zamani
Karxana 1 ilo Karxana 8 arasinda ¢ayda su sorfi firlangic cihazi vasitasi ilo 6l¢iilmiis,
su sarfinin 2,23 m?/s azaldig1 miioyyon olunmusdur;

4. Zoyomgayin karxanalar yerloson hissalorinin uzununa profiline logarifmik oyri
totbiq edilmis vo yuyulmaya vo misarlanmaya moruz galan tohliitkoyos hassas olan
hissalar gostarilmisdir;

5. Karxanalarin torpaq strukturuna vo baliqciliq sahosino monfi tosirlori
arasdirilmisdir.
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Abstract. In the article, the statistical analysis and hydraulic reports of the aver-
age annual water consumption series of the rivers flowing through the researched
area were carried out.

The water resources of the study area are mainly used in agriculture, drinking
water supply of the population, etc. is used. Since the lower part of the area is located
in the arid zone, river waters are used for certain economic purposes. These eco-
nomic activities have a great impact on the regime of rivers. Therefore, a serious
report of the water resources of the area's rivers and its correct forecasting is re-
quired. In this regard, the scientific study of the statistical analysis of the average
annual water consumption series of the rivers flowing through the area is one of the
important issues.

The statistical analysis of the series of average annual water consumption of
rivers always needs to be studied. The main goal is the statistical analysis of the av-
erage annual water consumption series of the rivers flowing through the area, and
the scientific study and evaluation of the hydraulic reports and the modern changes
in the flow of the rivers.

Keywords: water resources, mountain rivers, winter flow, drinking water, treated
water, ecological flow, efficient use, reservoirs.

AHHOTanudA. B crarbe mpoBeeH CTATUCTUUECKUN aHATU3 U THIPABINYECKUE
OTYETHI CPETHETOJIOBBIX PSI0B BOJOMOTPEOICHHUS PEK, MPOTEKAIOIIUX 110 UCCIIeTye-
MOH TEPPUTOPHUH.

Bopaneie pecypcesl nccinenyeMon TEpPUTOPUMA B OCHOBHOM UCIIOIb3YHOTCS B
CEJIbCKOM XO3SHCTBE, MTUTHEBOM BOJIOCHAOKEHUH HACcETIeHUS U T.11. [I0CKOIbKY HUXK-
HsISl 4aCTh TEPPUTOPUU PACTIONOKEHA B 3aCYLIIMBOM 30HE, BOABI PEK UCIIONIB3YIOTCS
JUTSL OIIPEICIICHHBIX X03IMCTBEHHBIX LIEJIeil. DTa X0351iCTBEHHAS ACSITEIbHOCTD OKa-
3bIBAET OOJBINIOE BIUSIHUE HA peXUM pek. [1oaToMy HE0OX0IUM Cephe3HbI OTYET
0 BOJHBIX pecypcax peK paiioHa U €ro MpaBUJIbHBIN NPOTrHO3. B ¢BsI3U ¢ 3TUM OHUM
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W3 BXXHBIX BOIIPOCOB SIBISIETCSI HAYYHOE N3YUCHHUE CTATHCTUUECKOTO aHAIN3a CPe/l-
HETOIOBBIX PsIZIOB BOAOMOTPEOICHUS PEK, TPOTEKAIOIINX M0 TEPPUTOPHH.
CratucTuyeckuil aHaJau3 psiIoB CPEITHErol0BOr0 BOJONOTPEOIeHHSI peK BCerna
TpebyeT usyuenus. OCHOBHAs 11eJIb — CTAaTUCTUUECKUN aHAJIU3 CPETHET0J0BOTO
psizia BOIOTOTPEOIEHUS PeK, MPOTEKAIOIINX TI0 TEPPUTOPUH, a TAK)KE HAYTIHOE U3Y-
YeHUE U OLICHKA TUIPABIMYECKUX OTYETOB U COBPEMEHHBIX N3MEHEHUHN CTOKA pPeK.

KuroueBbie cjioBa: 600Hble pecypcyl, 2opHble peKuU, 3UMHULL CMOK, NUMbesas
8004, OUUWEHHAs 8004, IKOLOSUYECKULL CMOK, d(hhexmusHoe ucnonv3osanue, 0-
ooxpanunuwa.

Giris

Diinya 6lkalorindo, eloco do Azorbaycanda 2050-ci ilo kimi ohalinin artimi vo
igtisadiyyatin inkisafinin siiraotlonmasi naticosindo suya tolobatin artacagi gézlonilir.
Buna gors ds 6lkomiz su ehtiyatlarinin hom milli, ham ds transsorhod saviyyade
optimal istifads vo idars edilmasing ¢aligir. Azarbaycanda su ehtiyatlar1 dayaniqli
inkisafin mithiim amillorindon biri hesab olunur.

Olko orazisinin taqriban 50%-i arid zonada yerlosir vo su ehtiyatlari az olmaqla
yanag1 orazi iizro geyri-barabor paylanmigdir. Digor torofdon, yagintilar vo miivafiq
olaraq ¢ay aximi da il arzindo geyri-barabaor paylanir. Buna gors do gursulu vo dasqin
dovrlorinds ¢ay aximinin bir hissasi su anbarlarina yigilaraq sonradan azsulu
dovrlords istifads olunur. Bu yolla hom¢inin dasqinlar idars olunur vo dasqin riski
azaldilir.

Respublika orazisinin ¢ox hissasini quraq iqlim togkil edir. Buna gérs do quraq
iglim bolgoalorinds suvarma okingiliyi sahalorini genislondirmok, okin sahalorini su
ilo tomin etmok magsadilo kigik vo bdyiik su anbarlar1 yaradilmisdir. Olkomizdo su
anbarlarinin yaradilmasi su ehtiyati vo enerjisindon somarali istifado {igiin goriilon
asas tadbirlordan hesab olunur.

Azorbaycanin tobii su ehtiyatlarinin toqribon 70%-1 transsorhod ¢aylarin payina
diigiir. Malumdur ki, 61ko orazisi transsorhod ¢aylarin asag1 axininda yerlosir vo heg
bir transsorhod ¢ay iigiin Azorbaycan hdvzonin yuxari hissosindo yerlogmir.
Azorbaycanin transsorhod su siyasoti movecud beynolxalq sonodlora asaslanir. Bu
siyasotin asasini su ehtiyatlarindan qonsu 6lkolorlo birgs istifado vo onlarin odalotli
boliisdiirtilmasi prinsiplori toskil edir. Maliyyo catismazligi sudan istifadodo miiasir
va ekoloji cahatdon effektiv tisullarin tatbiqini longidir.

Azorbaycanda kond tosorriifati sektorunda intensiv inkisaf planlasdirilir. Mogsad
6lkanin kond tesarriifatt mohsullarina olan xarici asililigt minimuma endirmakdir.
Tokmillosdirilmomis suvarma infrastrukturu vo iqlim doyismolori ilo alagoadar kond
tosarriifatinda suya artan tolobat naticasinds 6lkamizds sudan istifads do artacaqdir.
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Iqlim doyismolori da su ehtiyatlarmin azalmasina gatirib ¢ixardigia goro, golocokda
bu amil tobii sularin miihafizasi, su ehtiyatlarinin diizglin qiymatlondirilmasi va in-
frastruktur borpa todbirlori hoyata kegirilorkon nozors alinmalidir.

Molumdur ki, Azaerbaycan su ehtiyatlart mohdud olan o6lkslor sirasindadir.
Orazisino goro Conubi Qafqazin digor Olkslorindon daha bdyiik olmasina vo
ohalisinin sayinin daha ¢ox olmasina baxmayaraq Azorbaycanin su ehtiyatlar1 2010-
cu illorin gostaricilorine gore qonsu Giirciistandan 2,1 dofs az, Ermonistandan 3,1
dofa ¢oxdur (Imanov, ©lokbarov, 2017).

Azarbaycan Milli Iqlim Dayismolori Markazi tarafindon iqlim doyismolorinin su
ehtiyatlarina tosiri qiymatlondirilmisdir. Bu hesablamalara géro 2050 vo 2100-cii
illora kimi su ehtiyatlarinin miivafiq olaraq 22.5 va 20.7% azalmasi prognozlasdirilir
(TDA, 2013).

Olkomizin bir sira alim vo miitoxossislorinin arasdirmalaria osasan geyd edilo
bilor ki, mohdud su ehtiyatina malik olan 6lkomizin ciddi sokilds su ehtiyatlarinin
miihafizosino vo somorali sokildo istifadesine ehtiyac vardir. Olkomizdo kond
tasarriifatinin inkisafi, suvarma okingiliyinin genislonmasi vo ohalinin siiratlo
artmasi, eloco do qlobal iglim doyismolorinin tosiri fonunda caylarda aximin
azalmasi, yagitilarin vegetasiya dovriinds az diismosi, suya tolobatin durmadan
artmasi vo s. ¢aylari aximlarinin diizgiin qiymstlondirilmasine zarurat yaradir.

Boylik Qafqaz orazisindo formalasan ¢aylarin su ehtiyatlarindan istifadonin
hazirki voziyyati arasdirilmis, hidroloji xarakteristikasi tohlil edilmisdir. Caylarin
aximlarindan istifadenin hazirki voziyyati statistik qiymatlorls tohlil edilmis, asas
digqgat hovzonin su ehtiyatlarinin dyranilmasine yonoaldilmisdir.

Orazidon axan ¢aylarin sutoplayict hdvzasi biitovliikdo Azorbaycan Respublikast
orazisinds yerlosir. Bu ¢aylardan Turyangayin uzunlugu 100 km-don ¢oxdur. Cay
sobakasinin sixlig1 6ziiniin maksimal hoddine asason orta dagliq qursaqda catir, asagi
vo yuxart qursaqda iso sixliq azalmaga baglayir. Todqiqat zonasinda yiiksoklik
artdigca miioyyon hiindiirlitys godor axim modulu artir. Aximin yiiksokliys goro
artmasi1 2000 m-o gqodar davam edir vo bu serhaddon yuxart aximin artimi zaifloyir
vo miioyyan yiiksoklikdo (2400-2600 m) hotta azalmaga baslayir (Pycramos, Kar-
Kaii, 1989).

Oguz-Qobalos rayonlari arazisindoki ¢aylarin yaz gursululugu vo payiz dasqinlar
olan ¢aylar tipins aiddirlor. Caylarda aximin artma prosesi mart ayindan baslayir vo
iyun ayma kimi davam edir vo gursulu dovr adlanir. Bu dévrds aximin artmasi
sutoplayict hovzado garlarin orimasi va intensiv yagmtilarin diismosi ilo izah olunur.

Hovzads iyun ayindan yagintilarin miqdarinin azalmasi ilo olagadar sentyabr
ayina kimi ¢aylarda aximin asag1 enmasi baslayir vo ¢aylar yeralt1 sularla qidalan-
maya kegirlor. Iyun-avqust aylarinda orazinin oksor ¢aylarinda yay qutsulu dévrii bas
verir. Bu da hovzads daimi buzlaqlarin olmamasi vo yagintilarin az diismosi ilo izah
olunur.
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S.H.Riistomov vo R.M.Qasqay (1978) tadqiqatlarina asason, Boylik Qafqazin su
balansini tohlil edarkon ¢ay aximinin tarkib hissalari olan sath aximi va yeraltr aximi
da giymotlondirmiglor. Todqiqatlara asason, Oguz-Qaobalo rayonlari orazisindoki
caylarin asas qida monbayi yeralti sulardir (40-60%), caylarin ¢oxunun qidalan-
masinda yagis sularinin rolu (20-35) qar sularma (15-25) nisbaton boytikdiir.

Boytik Qafqaz tobii vilayati iigiin ¢caylarin su rejiminin miixtolif fazalarinin axim
vo zaman gostoricilori istigamotinds todqiqatlar S.H.Riistomov (1960, 1978),
R.M.Qasqay (1978, 1989), F.8.Imanov (2000), M.A.Abduyev (2000), R.N.Mah-
mudov (2001) vo s. tadqgiqatcilar toraofindon ononovi tisullarla yerino yetirilmisdir.
Lakin bu tadqiqatlarda ¢aylarin axim rejiminin qanunauygunluqlar1 avvalki illarin
miisahido molumatlarina asason 0yronilmisdir. Bunu nozors alaraq todqiq olunan
orazidon axan ¢aylarda axim toraddiidlorinin dyronilmasi ii¢iin ¢aylarin su sorfi
molumatlarinin 2017-ci ilo qodar olan kamiyyatlorindon istifads edilmigdir.

Materiallar vo tadqiqat metodlari

Oguz-Qabalo rayonlari orazisindoki caylarin aximinin miiasir doyismolorin
qiymatlondirmak ticlin statistik, su balans metodlarindan metodlardan, eloco da
riyazi miigayiso metodundan istifado edilmisdir. Todqigatda istifads edilon orta illik
su sorflori ¢aylarda aximin 1960-2017-ci ilodok olan miisahido dévriinii ohato edir.

Statistik tisullarla giymatlondirmolor aparmagq iiglin orazi ¢aylarinin 1960-1990-
ct iller arzinde miisahido qiymatlari ndvbati miisahide dovrii olan 1991-2017-ci
illorin orta goxillik kemiyyatlari ilo miiqayiss edilorak naticalar olds edilmisdir.

Miizakira va tahlillor

Todqiqat apardigimiz asas orazi, Azorbaycan Respublikasinin, Boyiik Qafqaz
daglarimin 3000-4000 m yiiksokliklorindo formalasan bir sira bulaq vo yertstii
sularin birlosmosindon omoalo golon Dasagilcay, Tikanligay, Olicancay, Turyangay
vo Domiraparangay caylarini ohato edir. Orazinin relyefi dagliq olub, simal hissods
Bas Qafqazin conub yamacinin yiiksok dagligindan baslamis morkozi hissado Qanix-
Oyricay vadisini, conub hissasi iso Acinohur 6n daglhiginin yuxari hissosini ohato
edir (sokil 1).

Hesablamalarda bes hidroloji miisahido montogosinin molumatlarindan istifado
edilmisdir. ©n uzun hidroloji sira Domiraparancay-Qabolo montogosindo (57 il), on
qisa iso Turyangay-Su qovsagi mantogasindadir (46 il). Oksar caylarda (Dasagilcay-
Bas Dasagil, Olicangay-Qayabasi, Tikanligay-Tikanli) miisahido siralarinin
uzunlugu 50 ildon ¢oxdur (cadval 1).

Cadval 1-do todqiq olunan g¢aylarin axim molumatlarini ohato edon dovriin
uzunlugu vo orta ¢oxillik axim normalar1 verilmisdir.
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Sakil 1. 9razids formalasan asas ¢aylarin sxematik plani.

Cadval 1. Oguz va Qabald rayonlar: arazisindaki ¢aylarin illik axim
siralarinin uzunlugu vo nomalarimin qiymatlori

Ne Caylar vo mantaqolori Siranin uzunlugu, il Qor, m*/s
1 Dasagilcay-Bas Dasagil 1963-2017(55) 3.10

2 Tikanligay-Tikanl 1960-2017(57) 3.45

3 Olicangay-Qayabasi 1963-2017(55) 5.84

4 Turyangay-Su qovsagi 1968-2017(46) 8.29

5 Domiraparangay-Qabaolo 1960-2017(57) 5.58

Orazido movcud olan su ehtiyatlar1 geyri-barabor paylanmisdir. Belo ki, orazi
caylarinda orta ¢oxillik su sorfi 3.10-8.29 m3/s arasinda toraddiid edir (codval 1).

Caylarin aximinin ¢oxillik hidroqgrafi sokil 2-do qurulmusdur. Sokil 2-don aydin
goriiniir ki, orazi ¢aylarinda il oarzindo gursulu rejim mart aymdan baslayir vo bu
biitlin ¢aylar ii¢iin xarakterikdir.
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Sakil 2. Oguz va Qabald rayonlari srazisindaki ¢aylarin aximinin
coxillik hidroqrafi.

Tadqiqat arazisindon axan ¢aylari illik rejimlarina gors 4 fazaya ayrilir. Birinci
faza yaz aylarin1 (mart, aprel, may) shato edir. Bu fazada, caylarin asas gursulu
dovrii olduguna goro, illik axim hocminin 25-35%-1 kegir vo qarlarin arimasi zamant
diison intensiv yagislar dagqinlar amoalo gotirir. ikinci faza yay fazasidir, iyun, iyul
vo avqust aylarini ohato edir. Bu fazada ¢aylarin su sorfi birinci fazada oldugundan
xeyli az olsa da, az doyiskon olur. Lakin yay leysanlar1 bazon ¢ox giiclii dasqinlar,
oksor ¢aylarda iso sel amoalo gotirir. Illik su sorfinin 25-40%-i yay fazasinda kegir.
Ucgiincii faza pay1z aylarmi (sentyabr, oktyabr, noyabr) ohato edir. Bu fazanin birinci
yarisinda arabir miisahido olunan leysan yagislar1 zamani bas veron dasqinlar yaz-
yay dasqinlarindan xeyli zoif olur. Caylarda illik su sorfinin 20-25%-i1 bu fazaya
diisiir. Axirinet faza iso qis aylarimi (dekabr, yanvar vo fevral) ohato edir va illik su
sarfinin 10-20%-1 bu fazada keg¢ir (cadval 2).

Aparilmis hesablamalara asason todqiq edilon caylarin illik axim hacmi 741.8
mln. m?® togkil edir. Fosillor tizra iso qis aylari orzinds illik axim hacminin 14%-nin
va ya 109.1 mln.m?-nin, yaz faslinds illik axim hacminin 29.4%-nin va ya 219.3
mln.m3-nin, yay faslinds illik axim hacminin 33.8%-nin vo ya 245.1 mln. m*-nin,
payiz faslinds illik axim hacminin 22.5%-nin va ya 168.3 mln.m*-nin kegdiyini
miisahido edirik (codval 2). Bu onu demoys osas verir ki, ¢aylarda aximin osas
kecmo dovrii yaz-yay aylarma tosadiif edir.

/) 90 212023



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU EHTIYATLARININ TODQIQI VO INTEQRASIYALI §/_ Oyyubov [.A. Oguz vo Qabolo rayonlari
IDARSETMO PROBLEMLORI "< orazisindoki aylarin aximmin miiasir deyismolorinin...

Cadval 2. Oguz va Qabals rayonlari arazisindaki caylarin 1961-2017-ci illor
arzinda orta coxillik sarf gostaricilorinin fasillor iizro paylanmasi

| Qs Yaz Yay Payiz illik

No |Caylar vo montoqgo minm?| %-lo |minm?| %-lo lmin.m3| %-lo |minm?| %-lo |min.m?

| |Dasadileay - 149 | 152 | 28.6 | 29.2 | 33.8 | 34.5 | 20.6 | 21.0 | 97.9
Basdasagil

, |Olicancay- 34.2 | 204 | 55.4 | 33.0 | 40.7 | 24.2 | 37.7 | 22.4 | 168.0
Qayabas1
Tikanligay-

3 | 9.1 | 8.1 |329(29.5|443 |39.7 254|227 |111.7
Tikanh
T -

4 | uhyaneay 324 | 155 | 634 | 30.4 | 64.8 | 31.1 | 47.9 | 23.0 |208.5
Suqovsagi

5 | Demiraparancay- | 1o o | 119 | 390 | 25.0 | 61.5 | 39.5 | 36.7 | 23.6 | 1557
Qoboala
Umumi 109.1| 142 |219.3 | 29.4 [245.1| 33.8 | 168.3| 22.5 | 741.8

Orazi ¢aylarinin 1960-1990-c1 illor tizro axim normast 1991-2017-ci illorin axim
normasinin qiymati ilo miiqayise edilmisdir (cadval 3).

Cadval 3-do S.H.Riistomov vo R.M.Qasqayin 1979-cu il tadqiqatlarina asasen,
Oguz-Qobalo rayonlari orazisindoki ¢aylarin ¢oxillik axim normalari verilmisdir.
Homin axim molumatlar1 1991-2017-ci ilin axim qiymatlori ilo miiqayise edilmisdir.

Cadval 3. Oguz va Qabals rayonlari arazisindaki asas ¢aylarin illik aximin
paylanmasi (1961-2017-ci illor arzindos)

1960-1990-c1 | 1991-2017-ci
| illor lizrs orta | illor iizrs orta | [ dovrls -
Caylarm va tsjbrz goxillik su | oxillik su | miqayiso,| | ‘;Wi:g
mantaqonin adi sarfi, Qor, sarfi Qor, Qor, uqo/y ’
axim m’/s m’/s m?/s 0
I dovr IT dovr
Dasagil¢ay-Bas Dasagil k. | 3.02 3.02 2.98 -0.04 -1.3
Olicancay-Qayabasi 5.34 6.12 5.56 -0.56 9.2
Turyangay- Su qovsagi - 7.65 8.74 +1.09 14.2
Goycay-Buynuz 8.80 8.58 9.02 +0.44 5.1
Tikanlicay-Tikanli - 3.40 3.45 +0.05 1.5
Damiraparancay-Qabalo 4.38 5.10 6.15 +1.05 20.6
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Ancaq bazi ¢aylari axim normasi olmadigi tigiin 1960-1991-ci illorin axim normast
ilo miiqayisalar aparilmisdir. Cadval 3-dos har bir cayin avvalki dovrii ilo 1991-2017-
ci ilin axim normasi1 verilmis vo molum olmusdur ki, ¢aylarin axim normasi qiymat-
loarindo miiasir qoyismalor ciizi sokildo bas vermisdir. Bu iso ¢aylarin hovzosinin
cografi soraiti, relyefi, bitki ortiiyii vo s. amillorle izah edilo bilor.

Beloliklo, aparilmis tohlillor gostormisdir ki, Oguz-Qabals rayonlari arazisindoki
caylarin 1960-1991-ci illorin axim normasi ilo 1991-2017-ci ilin axim normasi
miiqayisa edilmis vo son dovriin axim qiymatlorinds ciizi doyismalorin bas verdiyi
miisahidos edilmisdir. ©On ¢ox axim normasi qiymatinin doyisilmosi Domirparancayda
miisahids edilmisdir. 1960-1991-ci illorin axim normasi ilo miiqayisado 1991-2017-
ci ilin axim normasinda 20.6% va ya 1.05 m?/s artim miisahido edilmisdir.

Todqiqat orazisi ¢aylarinin 1960-2017-ci illor iizro miisahido molumatlarina
asasan aximin ¢oxillik doyigsma dinamikasi qurulmusdur (sokil 3-8).

Sokil 3-7-doki qrafiklordon do aydin goriniir ki, Oguz-Qabalo rayonlari
orazisindaki ¢aylarin1991-2017-ci illar lizra axim normasinin qiymatlorinds koskin
sokildo gqalxma vo ya enmo miisahido edilmomisdir.

Tadqiqat isinds axim normalarinin ¢oxillik qiymatlori tahlil edilmisdir. Galacokda
belos bir giymatlondirmalar fasillar lizrs aparilacaqdir. Buna sobab isa regional iqlim
doyigmalarinin tasirinin qis vo ya yaz rejiming tasirind baxilmasidir. Professor F.

Q, m¥s
5-‘:l I O | T | - | | 1 | I
1 e I | | |
55 M e | y=-0,0059x+ 14,828 |
50 | ESAERAAT 1RRAN SHRRA IRRRTERIRA SRRERL 4,010 H

4.5

1.5

1
|
|
|
|
|
!

1.0 S !
1962 1966 1970 1974 1978 1982 1986 1990 1984 1998 2002 2006 2010 2014 2018
ar

Sakil 3. Dasagil¢cay mantaqasinda su sarflorinin dayismo dinamikasi.
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Sakil 4. Dlican¢ay mantaqasinda su sarflorinin dayisma dinamikasi.
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Sakil 5. Domiraparancay montaqasinda su sarflorinin doyismo dinamikasi.
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Sakil 6. Tikanhicay mantoqasinds su sorflorinin doyisms dinamikasi.
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Sakil 7. Turyang¢ay montaqasinda su sarflorinin dayismo dinamikasi.
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Imanovun todgiqatlarina osason regional iglim doyismolori dlkomizin cay, su
ehtiyatlarina, illik aximina, rejimino do tosir gostormisdir. Belo ki, qis azsulu dovriin
minimal aximlarinda (Qqs) 9sason artma bas verir. Bu osason qis aylarinda orta fosli
temperaturun artmasi ilo baghdir ki, bels artim qis dovriindo qar su ehtiyatinin
orimosini artirmagla, azsulu dovriin aximini da artirir (Imanov. ®lokbarov. 2017).
Aparilan tohlillor gostormisdir ki, Sirvan ¢aylarinin illik axim normasinda ciddi
doyisiklik olmasa da, qis vo yaz, yay dovrlorinin axim normalarinin arasdirilmasina
ehtiyac vardir. Belo ki, 6lkomizds shalinin son 50 ildo 1.9 dofodon ¢ox, okin saho-
larinin eyni dovrds 355 min ha artmasi, mohdud hacmo sahib olan su ehtiyatla-
rimizin mithafizosini va samarali, dayaniqli istifadasini talab edir, elaco do, tadqiqat
bolgasi olan Oguz-Qabals rayonlari arazisindoki ¢aylarin qis aximlarindan somorali
sokilda istifado edimasini vacib sort kimi ortaya qoyur. Bundan alavo qis dovriindo
cay aximlar tranzit rolunu oynayirlar. Biitiin bunlar1 nazors alaraq, todqiqat
orazisindon axan ¢aylarin qis aximlarinin todqiqine bdyiik ehtiyac vardir.

Noticd

Aparilmis tohlillor gostormisdir ki, Oguz-Qabalo rayonlar1 srazisindoki ¢aylarin
1960-1991-ci illor lizro axim normasinin qiymatlori ilo 1991-2017-ci ilin axim
normasinin qiymatlori miiqayise edilmis vo son dovriin axim qiymatlorindo ciizi
doyismolorin bas verdiyi miisahido edilmisdir. ©On ¢ox axim normasi qiymatinin
doyisilmosi Domirparangayda miisahido edilmisdir. 1960-1991-ci illorin axim
normasi ilo miiqayisado 1991-2017-ci ilin axim normasinda 20.6% vo ya 1.05 m*/s
artim miisahido edilmisdir. Bu isa ¢aylarin hovasinin cografi soraiti, relyefi, bitki
ortilyii vo s. amillorls izah edils bilor. Digar caylarin 1991-2017-ci illor lizra axim
normasinin qiymatlarinds kaskin sokilds qalxma vo ya enmo miisahids edilmo-
migdir.

Golacokda bela bir giymatlondirmalar fasillor lizrs aparilacaqdir. Buna sabab isa
regional iglim dayismalorinin aximin qis va ya yaz rejiming tasirine baxilmasidir.
Regional iqlim doyismalori 6lkamizin su ehtiyatlarina, illik aximina, rejimine do
tosir gostormisdir. Belo ki, qis azsulu dovriin minimal aximlarinda (Qqs) 9sason
artma bas verir. Bu asason qis aylarinda orta fasli temperaturun artmasi ilo baghdir
ki, belo artim qis dovriinds gar su ehtiyatinin arimasini artirmaqla, azsulu dovriin
aximini da artirir.
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KUR GAYININ YUKS®K BULANIQLI SULARININ
KOAQULYASIYA SINAQLARI

(Ssh. 98-104)

!Abdullayev S.N., Oliyeva X.9., Hiiseynova B.A.,
2[smayilova N.M., *Mammadli S.I.
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Abstract. Laboratory coagulation studies of high-turbidity waters of the Kura
River have been carried out. Researches were implemented in accordance with the
technological regulation of water treatment facilities of the Kura Water Supply De-
partment.

Test results showed that Hyfloc and FL2949 reagents have similar effects. After
two-stage coagulation tests, the turbidity of water diluted with coagulants S.T.I and
5C has high numbers. This can lead to filter failure.

Based on the research results, the optimal doses of effective reagents for water
treatment facilities were determined.

Key words: high turbidity, reagent, coagulation, water treatment facilities, op-
timal dose.

AHHoTanus. [IpoBeeHO NpoOHOE KOaryaMpoBaHUE BHICOKOMYTHBIX BOJ PEKU
Kyps1. UccnenoBanust npoBoAMIINCh B COOTBETCTBUU C TEXHOJIOTMYECKUM peria-
MEHTOM BOJIOOYUCTHBIX COOpPYXeHN KypHHCKOTO yrpaBiieHus! BOIOCHAOKEHHS.

Pesynbrarsl ucnbiTanuii nokasanu, yto peareHTsl Hyfloc u FL2949 o6nanator
CXOKUM zeficTBUeM. [locie qByXCTyneHuaThIX KOAryasMOHHbIX UCIIBITAHUNA MyT-
HOCTh Bofbl, paz0asnenHoi koaryiassHTamu C.T.U u 5C, umeet Bbicokue nudpsl.
3TO MOXKET MPUBECTH K BBIXOAY (PHIBTPOB U3 CTPOSL.

I1o pe3ynbTaram uccie10BaHu ONpeaeIeHbl ONTUMAaJIbHbIE 1035l () (HEKTHBHBIX
peareHToB JUIsl BOJIOOUUCTHBIX COOPYKEHUH.

KaroueBble ciaoBa: 6blCOKOMyMHblﬁ, peacenm, KoacynaAayusl, 600004UCMHbIE CO-
OPYIHCEHUA, ONMUMATIbHAA oosa.

Giris
Respublikanin gohor va rayonlarinin yiiksok keyfiyyatli va tohliikosiz icmali su

ilo tomin edilmasi sosial problemlordon biri olmaqgla ciddi elmi vo praktiki
ohomiyyato malikdir. Suyun keyfiyyatins olan toloblarin sartlosmasinin labiidlilyt
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sutomizloyici qurgularda istifadosi nozards tutulan yeni nasil koaqulyantlarin tadqiq
olunmas1 masalalorini 6n plana ¢okir (Ixadapos, u np., 1979).

“Sukanal” Elmi-Todqiqat vo Layiho Institutunda yiiksok bulanigli sularinin
tomizlonmasi vo duruldulmasi magsadilo miixtalif illords laborator koaqulyasiya
siagqlar1 aparilmigdir. Hazirda monba sularmin perspektiv tomizlonms tisullarinin
axtarist davam edir (Abdullayev va b., 2018; Abdullayev va b., 2022; Anuega., 2007;
Hparunckuii u ap., 2005).

Respublikanin yeriistii su manbolorindan biri olan Kiir ¢aymin yiiksok bulanigli
sularinin yeni sintez olunmus koaqulyantlarla tomizlonmasi vo duruldulmasi magse-
dilo aparilan laborator sinaglar1 daima giindomds olmus vo indi do aktualligini
itirmomisdir.

Kiir caymin yiiksok bulanigli sulari ilo 2 va 3 pillali texnoloji sxemlos isloyon
sutomizlayici qurgularin programina uygun yeni sintez olunmus S.T.1., 5C vo Hyfloc
koaqulyantlarinin hazirda istehsalatlarda suyun tomizlonmosi vo duruldulmasi
moqsadils istifads olunan FL 2949-1a miiqayisali sinaqlar effektiv reagentlorin
totbigiylo alagodar miihiim ohomiyyot kasb edir.

Materiallar vo metodlar

“Azarsu” ASC-nin “Sukanal” Elmi-Tadqiqat vo Layiho Institutunun Qrunt vo su
tadqiqatlar1 sobasindo Kiir caymnin yiiksok bulaniglt sularinin tomizlonmasi vo
duruldulmasi mogsadilo koaqulyasiya sinaqglari aparilmigdir. Eksperimentlor homin
cayin sularindan hazirlanmis yiiksok bulanigli model mshlullarla proqramlagdiriimis
xiisusi qarigdiricilar: olan Boltac Coaqulation & Flocculation Simulator cihazinda
(sokil 1) koaqulyasiya prosesinin texnologiyasina uygun yerina yetirilmigdir. Sinag-
larda reagentlorin birinci dozasinin verilmasi zamani qarisdiricinin siirati 180
dovr/doq 90 saniys, sonra 40 dovr/doq 180 saniyo; reagentin ikinci dozasi olavo
olunduqda qarigdircinin siirati- 180 dovr/doq 90 saniys vo 40 dovr/daq 180 saniyo
toskil edir, sonda iso 30 doqiqgo arzinds ¢okmo- sedimentasiya prosesi bas vermisdir.

Sakil 1. Boltac Coaqulation & Flocculation Simulator cihazi.
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Eksperimental suyun bulanigligi beynolxalq vahid- NTU, reagentlorin miqdari
mq/l-1o ifado olunmusdur. Alinan naticolor miigayisali tohlil metodu il islonmisdir.

Tahlil vo miizakira

Kiir caymnin sularinin bulanigliqlarinin yiiksok saviyyoads olmasi fosli xarakter
dasiyir. Payiz vo qis aylarinda bu ¢ayin sularmin bulanigligi 50-70000 NTU ya godor
arta bilor. Homin cayin sularinin bulanigliglarinin texnoloji reqlaments uygun
sutomizloyici qurgularda standarta uygunlagdirmasi iiclin yeni koaqulyantlar sintez
olunur. Onlarm ¢oxu {izvi mongalidir. Uzvi reagentlor yiiksok polimer maddalordir
va avvalki tadqiqatlara asason demak olar ki, suyun bulanigliginin normaya salin-
masinda daha somarali naticolor vermisdir. Bunlara asaslanaraq yiiksok molekullu
maddslardon xarici dlkolords istehsal olunan reagentlor texnoloji rejima uygun
modellosdirilib stnagdan kegirilmisdir. Homin reagentlordon FL 2949, Hyflok C410
va Baki Miihandislik Universitetinda sintez olunmus 5C, S.T.I poliamin koaqulyant-
lar tizorinda eksperimentlor aparilmigdir (cadval 1). Sinaqlardan avval Kiir ¢cayinin
suyundan har bir reagentin su tochizati qurgularinin texnoloji rejimins uygun
miioyyon bulanigliqlarda model mohlullar1 hazirlanmigdir. Kiir su tochizati
idarasinin texnoloji reqlamentine uygun laborator sinaqlarin aparilmasinin mogsadi
verilon reagentlorin koaqulyasiya effektliyinin yoxlanilmasidir. Eyni zamanda
onlarin asili maddslordon tomizloma qabiliyysti FL 2949 reagent ilo miiqayisali
stiratda tohlil edilmisdir. Hazirda Kiir su tachizati idarasinds yiiksok bulaniqligl
sular 2 va 3 pillali texnoloji sxemls reagentlor vasitasilo tomizlonir vo duruldulur.

Suyun bulaniglig1 1500 mq/l-a (2586 NTU) qadar oldugda 2 pillali texloloji
sxemo uygun modellogsmo aparildi:

1-ci pillo horizontal ¢okdiiriiriilma vasitasi ilo;

2-ci pills stiratli filtrlorla.

Kiir ¢cayinin tobii yiiksok bulanigli sular1 1500 mq/1 (2586 NTU)-dan yiiksok
oldugda bu sularin reagentlorls tomizlonmasi vo duruldulmas: 3 pillsli texnoloji
sxemo uygun aparilir:

1-ci pillo radial ¢okdiiriiciilorls;

2-ci pillo horizontal ¢okdiiriiciilarls;

3-cii pillo siiratli filtrlor vasitosila.

Koaqulyasiya sinaglar1 suyun 1 vo 2 pilloli ¢okdiiriiliilmas tisullar1 ilo modellos-
dirilib texnoloji sxems uygun hayata kecirilmisdir:

- radial ¢okdiiriiciilora reagentin verilmosi;

- horizantal ¢okdiirticiilors reagentin verilmaosi.

Horizantal ¢okdiiriiciidon gabaq reagentin birinci dozasiin radial ¢okdiirticiiyo
verilmosi zamani qarisdiricinin siirati 180 dovr dogq — 90 saniyo, sonra 40 dovr/doq
-180 saniys olmusdur. Reagentin ikinci dozasi horizontal ¢okdiiriicuya olavs olun-
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duqgda qarisdiricinin siirati 180 dovr/doq 90 saniyo, 40 dovr/doq 180 saniya toskil
etmisdir, sonda iso 30 doq ¢O6kmo-sedimentasiya prosesi bas vermisdir.
Koaqulyasiya sinaglarindan avval vo sonra suyun kefiyyotino nozarot tur-
bidimetr 4100 N va spektrofotometrlor DR2800 vo DR 3900 cihazlar1 vasitasilo
hoyata keg¢irilmisdir.
Reagentlorin is¢i mohlulu 0,01%-lidir. Miiqayisali koaqulyasiya sinaqglarinin
noticalori agsagida gdstarilon codvaldo vo qgrafikde verilir ( cadval 1 vo sokil 2 ).

Cadval 1. Kiir caymnin yiiksok bulaniqh sularimin 5C, S.T.I, Hyfloc vo FL
2949 reagentlori ilo aparilan laborator koaqulyasiya simaqlarimin naticalori

Tomizlonmonin marhalalari
Cay suyu- I morholo IT marhalo
nun Reagentin Doza Durultmadan | Kagiz filtrdon (qirmizi lent,
bulanig- adi mq/1 sonra mosamd D=8-12 mkm)
lig1, NTU bulanigliq kegmis suyun bulanigligi
NTU NTU
1 2 3 4 5

S.T.I 0,10 8,72 0,57

10 5C 0,10 9,1 0,26

Hyfloc 0,10 9,9 0,57

FL2949 0,10 8,36 0,99

S.T.I 0,10 11,9 0,52

15 5C 0,10 12,0 0,62

Hyfloc 0,10 11,1 0,54

FL2949 0,10 9,29 0,40

S.T.I 0,10 12,3 0,61

20 5C 0,10 12,0 0,97

Hyfloc 0,10 12,3 0,39

FL2949 0,10 7,99 0,77

S.T.I 0,10 16,8 0,53

40 5C 0,10 14,0 0,75

Hyfloc 0,10 11,6 0,32

FL2949 0,10 11,7 0,42

S.T.I 0,15 25,5 0,56

50 5C 0,15 19,8 0,61

Hyfloc 0,15 13,2 0,50

FL2949 0,15 11,7 0,55

S.T.I 0,20 79,3 0,63

100 5C 0,20 85,6 0,18

Hyfloc 0,20 19,8 0,35

FL2949 0,20 10,9 0,70
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S.T.I 0,25 165,0 0,71
300 5C 0,25 83,0 0,77
Hyfloc 0,25 26,1 0,89
FL2949 0, 25 21,5 0,46
S.T.I 0,30 59,8 0,68
500 5C 0,30 32,8 0,92
Hyfloc 0,30 23,0 0,82
FL2949 0,30 33,0 0,53
S.T.I 0,35 142.,0 0,96
700 5C 0,35 41,2 0,53
Hyfloc 0,35 22,2 0,99
FL2949 0,35 28,5 0,59
1000 Hyfloc 0,50 20,0 0,75
FL2949 0,50 8,20 0,72
1200 Hyfloc 0,50 20,0 0,83
FL.2949 0,50 8,81 0,88
1600 Hyfloc 0.,50 18,4 0,78
F1L.2949 0,65 23,4 0,91
Hyfloc 0,5 17,0 0,66
2000 FL.2949 0,5 16,2 0,70
Radial durulducu Horizontal NTU
durulducu
1 2 3 4 5
2600 Hyfloc 0,2 36,5 0,15 9,76 0,82
FL2949 0,2 34,0 0,15 16,1 0,68
3000 Hyfloc 0,2 360,7 0,25 10,5 0,95
FL2949 0,2 353,0 0,25 6,0 0,88
4100 Hyfloc 0,25 198,3 0,25 10,7 0,76
FL.2949 0,25 260,0 0,25 8,17 0,72
0.6
0.5
0.4
- 503
;E: Eo.z
& 201
= 3
S 0
10 15 20 40 50 100 300 500 700 1000 1600 2000 2600 3000 4100
Bulamighig

gostaricilari, NTU

Sakil 2. Kiir caymin miixtalif bulaniqh sularinin Hyfloc reagenti ilo aparilan
laborator koaqulyasiya sinaqlarinin naticolorina asason reagentin dozasinin
bulaniqhqdan asilihq grafiki (3 pillali tomizloms).
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Laborator sinaqlarin tohlili gdstorir ki, 2 pillali koaqulyasiya sinaglarindan sonra
S.T.1 vo 5C reagentlori ilo tomizlonmis suyun bulaniqlig1 xeyli yiiksokdir. Bu da
durultma prosesini ¢otinlosdirib filtrlorin siradan ¢ixmasina gotirib ¢ixara bilar.

Noaticd

1. Kiir ¢ayimnin yiiksok bulaniqli sularinin tomizlonmasi vo duruldulmasi zamani
as1l1 maddolor sedimentasiya prosesinoe ugrayib, pambiqvari ¢cokiintiiys cevrilir.

2. ©Omoalo golon ¢okiintii tez susuzlasir vo torkibindo su az galir.

3. Koaqulyasiya sinaqlar1 zamani model mohlullarda bulaniqliq gostoricisinin
miloyyon diapazonlari ii¢lin optimal dozalar toyin olunmusdur.

4. Suyun bulaniqlig1 artdiqca istifado olunan reagentlorin dozas1 da artir.

5. Uzvi reagentlarin is¢i konsentrasiyast 0,01% toskil etmakla onlarin qanastine
imkan yaradir.

6. Tomizlonmis suda reagentin ciizi qaliq miqdar1 askar olunur.

7. Koaqulyasiya zamani suyun kimyavi torkibi doyisilmir.
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Abstrac. The general objective of this study was to investigate the removal of
Cu (IT) from wastewater by adsorption using adsorbent materials produced by py-
rolysis of ago-industrial wastes. So in this day and age heavy metal pollution in en-
vironment has unavoidably increased. It is the result of no other than human
activities. Heavy metals are among the most harmful pollutants released into the
environment. Adsorption is the technique of removing heavy metals from waste-
water. There have been several studies done to remove heavy metals using various
materials. In particular, those heavy metal ions that are toxic to humans have been
removed from wastewater using a variety of adsorbents. The most widely utilized
adsorbents include activated carbons, plant or lignocellulosic wastes, clays, and
biopolymers. Spent coffee-based sorbent synthetized by pyrolysis was used in this
study as an adsorbent to extract copper from wastewater. To carry out the experi-
ments, a synthetic wastewater was prepared in the lab. The best conditions for copper
removal were determined through batch tests. It was also established the effect of
various parameters including pyrolysis temperature, contact time, and metal ion
concentration. The optimum conditions obtained were 400°C highest yield of sor-
bent and maximum adsorption, 1-hour optimal contact time.

Keywords: adsorption, pyrolysis, heavy metal,copper, wastewater, spent coffee.

AnHoTanus. O0uieii nensio pabots! 66u10 u3ydenue yaanenus Cu(ll) uz crou-
HBIX BOJI ITyTEM aJICOPOIIMH C CITIOIB30BAaHUEM aJICOPOUPYIOIIMX MaTepHaIIOB, MO-
JYYEHHBIX TUPOIU30M OTXO0B arpONPOMBIIIJIEHHOTO KoMIUIeKca. Takum o0pazom,
B HAIlIU THU 3arps3HEHUE OKPY>KAIOLIEeH Cpebl TSKEIbIMU MeTallIaMi HEM30€KHO
BO3POCII0. DTO PE3yJbTaT HE UTO UHOE, KaK JIeSITeIbHOCTh YelloBeKa. Tskernbie Me-
TaJUJIBI SIBIIIOTCS OMHUMHM M3 HauboJiee BPEIHBIX 3arps3HUTENEH, ONaJaoIuX B
OKpY’KaIOIIYI0 cpeay. AcopOLus — 3TO METOJl YAAJICHUs TSXKEJIbIX METauIOB U3
CTOUYHBIX BOJI. BBIJIO MPOBEIEHO HECKOIBKO UCCIIE0OBAHUM 110 YATICHUIO TSXKEIbIX
METaJIJIOB C UCIOJIb30BAaHUEM Pa3IMYHBIX MaTepuasioB. B 4acTHOCTH, U3 CTOUHBIX
BO/I C IIOMOIIBIO PA3JINYHBIX aJICOPOESHTOB YAAJIOCh YAAIUTH T€ HOHBI TSKENBIX Me-
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TaJIJIOB, KOTOPBIE TOKCHYHBI JUTIsl YesloBeka. Hanbomnee mmupoko UCToab3yeMble aji-
COpOEHTHI BKIIFOUAIOT aKTUBUPOBAHHBIC YTIIH, PACTUTEIBHBIC WU JTUTHOLICIUTIOIO3-
HBI€ OTXO[IbI, TNIMHBI U OMOTIONUMEpPHI. B kauecTBe ajmcopOeHTa M U3BICYCHUS
MEJIU M3 CTOYHBIX BOJ B Pa0OTE UCIIOIBH30BAJICS OTPabOTaHHBIN COPOSHT HAa OCHOBE
kode, CHHTe3UPOBAHHBIA METOAOM MHposH3a. JJist IpOBEIeHUs YKCIIEPUMEHTOB B
J1abopaTOpUHU TOTOBWIIM CHHTETHYECKHE CTOYHBIE BOMbI. Hammydmme ycmoBust 1yist
yIalleHusi MeI1 OB OTIPENIeNICHBI MOCPEICTBOM CEPUUHBIX MCTIBITAaHUMN. Taxxke
OBLJIO YCTAHOBJICHO BIUSHUE PA3JIMUHBIX MAPaMETPOB, BKIIIOYAs TEMIIEpATypPy IH-
pomu3a, BpeMs KOHTAaKTa U KOHIICHTPAITUIO HOHOB MEeTAJIIOB. ONITHMAaJIbHBIMH YCIIO-
Busimu Ob1TH 400°C, MaKCUMaITBHBIN BBIXO/I COPOCHTA M MaKCHUMAaJIbHAS afCOPOIIHS,
ONTUMAaIbHOE BpeMs KOHTakTa | Jac.

KarwueBsble ci10Ba: adcopbyus, nuponus, msicenvie Memaiivl, Meob, CMOYHbLE
600bl, OMpabomanmwlil Koge.

Introduction

Water without any flavour, colour or odour was long believed to be pure and un-
polluted. Thoughts regarding water pollution have entirely changed, though. Even
if the water is pure, dissolved contaminants including radioactive nuclides, organic
pollutants, heavy metals, and new poisons can lead it to become polluted.

Several in-situ treatment techniques have been developed for the bioremediation
of contaminated surface water, including artificial wetlands and floating-bed bio-
logical systems. Ecological floating beds are renowned for their accessibility, high
levels of efficacy, and perfect growing environments for plants. However, many of
these methods have a lot of disadvantages, such as high prices, protracted prepara-
tion periods, and the need for a huge space. The field of environmental preservation
is focusing more and more on approaches that rehabilitate badly damaged streams
by combining microbiological and technological tools. One of the key benefits of
treating contaminated river water over alternative technologies is the effective over-
all treatment that results from the integration of several technical and biological
processes. In reality, selecting a particular water treatment process should take into
account not only its effectiveness but also the environment and the economy [1].

The elements with a specific gravity greater than five times that of water are
known as heavy metals. One of the most dangerous categories of water pollution is
heavy metals. Heavy metal pollution in aquatic environments has unavoidably risen
as a result of the massive rise in heavy metal consumption over the past few decades.
Heavy metals are present in larger concentrations in industrial effluent, which can
contaminate water when released into the environment. The toxic heavy metals such
as zinc, copper, nickel, mercury, cadmium, lead, and chromium are of particular
concern when treating industrial wastewaters.
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Metals often build up in living things, as opposed to organic contaminants, which
biodegrade. Additionally, connected to risk or cancer are several heavy metal ions.
Heavy metals in drinking water provide a concern to consumers since they can dam-
age their nerves, liver, and bones in addition to obstructing the action of key enzyme
functional groups. Both natural and manmade sources, such the processing of solid
waste and industrial effluents, can result in the production of metal ions in water.
Mineral deposits can also be leached to provide natural sources. Heavy metal levels
in the water system have significantly grown over time as a result of the recent fast
expansion of industrial activities. Because employing some metals can be dangerous,
they are under regulation [2-5]. Because of its widespread usage for several engi-
neering applications, copper is a significant engineering metal. Copper is utilized
in the production of wires in several sectors, including those that deal with electrical
appliances, electronics, automobiles, and white goods. Fungicides, algicides, insec-
ticides, and wood preservatives all contain chemicals containing copper. In the pro-
duction of dye and electroplating, it is employed. Fertilizers and animal feed are
supplemented with copper compounds as a nutrient to boost the development of
plants and animals [6-8]. Both natural and human-made sources introduce copper
into the environment.

Copper may be toxic if consumed in excess through food, drink, or the air. Gas-
trointestinal disorders might result from copper intake of 1575 mg. Copper levels
in drinking water must not exceed 0.05 mg/L.

Copper Removal Techniques. Several methods may be used to extract copper
from wastewater, including adsorption using natural and engineered adsorbents, ce-
mentation, membrane filtering, electrochemical processes, and photocatalysis. The
removal of copper from wastewater is the common goal of all these procedures,
which operate in various ways. The effectiveness of the approach and the parameters
that must be taken into account while utilizing it are only two of the numerous fac-
tors that cause different procedures to produce varied outcomes. Due to the com-
plexity of the effluents, there is currently no one technology that can offer totally

Figure 1. Qil polluted areas in the Baku city.
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suitable treatment. In order to achieve the required water quality in the most eco-
nomical way, a combination of procedures is typically used [9].

Low-Cost Bio Sorbents as Adsorbents. Recent years have seen significant ad-
vancements in the study of the removal of heavy metals from industrial wastewater
using adsorbents made from agricultural wastes, sometimes known as "bio-sor-
bents." One of the inexpensive biosorbents that may be used for the adsorption
process is waste grain. It has been demonstrated to be an effective bio-sorbent for
the remediation of wastewater polluted with copper that is both safe and biodegrad-
able. The investigation also revealed that the pH of the starting solution must be
maintained above pH 3.6 in order to prevent competitive inhibition by protons or
the desorption of Cu?* ions by ion exchange. In general, flow rate had no impact on
the overall amount of Cu?* ions adsorbed by discarded grain, although Cu*" ion con-
centration did. Also, sawdust, which has a high retention capacity upon chemical
activation, might be utilized as a useful adsorbent for the separation of copper from
wastewater [10].

Materials and Methods

Chemicals. All the chemicals used were of analytical reagent grade. Copper sul-
phate pentahydrate were used for preparation of stock solutions. Hydrochloric acid
for washing biochar. Demineralized water was used throughout the experimental
studies.

Equipment. The table below provides a list of the equipment used in the adsorp-
tion experiments along with information on how they were utilized (Table 2).

Instrument Maker Function
Analytical balance RADWAG Weight Measurement
Atomi ti - . Estimati f tal 1
omic absorption spec Perkin Elmer stimation o me al ion
trometer concentration

Batch adsorption studies

Shaker OHAUS of heavy metals

ICP-MS spectrometer Perkin Elmer avio 220 Estimation of metal ion

concentration
Muftle STEM Pyroliysis
. SUNSHINE SCIENTIFIC . .
Centrifuge EQUIPMENTS Separate solid from fluid
Water system DragLab Preparation of the stock

solution
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Stock solution preperation. Stock solution of 100 ppm of Cu (I) ion is prepared
dissolving copper sulphate pentahydrate (CuSO4 x 5H>0). For preparing this con-
centration 0.0392 g CuSO4.5H:0 is added in demineralized water contained in 100
ml volumetric flask. Other concentrations solutions of Cu (II) are made according
to this. Stock solution of 1mol HCI is made from using its 6 mol solution. For prepar-
ing this concentration 16.6 ml initial HCl is diluted. Demineralized water was used
throughout the experimental studies.

Preparation of Biochar. For preparing biochar 500 g initial spent coffee is used
for preparation of initial product. Spent coffee grounds were collected from some
local cafeterias. The product was first cleaned from extra fractions then washed
under tap water and dried 60 C for 1 day.

Figure 2. Initial spent Figure 3. Stainless steel
coffee. Autoclave.

After 24 hours, the dried coffees ground were collected to autoclave and pressed
maximum so there was no air left. Then autoclave was put into muffle. The experi-
ment leaded in a different range of temperatures (from 400 to 700) and the pyrolysis
process went for 1 hour.

After carbonization of spent coffee for 1 hour the muffle turned off and keeped
for cooling down for a while. Then autaclave was taken from muffle carefully and
keeped till the temperature become same as room temperature.

Figure 4. After pyrolization process autoclave in muffle and
removal of it form muffle.
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After cooling down of autaclave carbonized simples taked from autoclave [fig.5
(a)]. Hard pices broked little pices [fig.5(b)] then crushed in the laboratory ceramic
mortar [fig.5 (¢)] until it becomes like soft powder. This process was done for all
temperature intervals.

Figure 5. Treatment of pyrolysed coffee.

Followingly the 1 g of product was taken and washed with 1 mol 100 ml of
HCI.The washing of biochar leaded for 1 hour in normal room temperature and the
process carried by stirring .After 1 hour biochar filtirated and for removing the HCI
remowed by washing with demineralized water until there was no HCI left. Whole
operation was leaded by using vacuum filtratone pump.

Figure 6. Washing biochar by HCI (a) and vacuum filtration process
(b) Absorption tests

Absorption tests was performed by using 30 mg of biochar and 30 ml of different
concentrations of copper solution (1:1). Whole process was undertaken in the dark
and by stirring for various time intervals. After test the solution was separated from
solid particles by using vacuum filtration and centrifuging.
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Figure 7. Samples after filtration.

Results and Discussion

Effect of Pyrolysis Temperature on Sorbent Yield. The table below (Table 3) il-
lustrates the effect of different pyrolysis temperature on the final yield of biochar.
So, it illustrates each time initial and final mass after pyrolysis process.

Table 3
Temperature pyrolysis (°C) Initial weight (g) final weight(g)
400 119.8 37.4
500 106.4 26.2
600 102.7 235
700 105.0 22.8

As it is described in obviously seen from the table highest biochar was gotten at
the temperature of 400°C comparing with higher temperatures.

35.0

30.0
25.0
0.0 I I
400

500 600 700
Temperature *C

Figure 8. Effect of different pyrolysis temperature on biochar yield by %.
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The bar chart (Figure 8) shows that it is more efficient to use 400°C for getting
biochar because firstly it is economically suitable, so it uses less energy for obtaining
adsorbent secondly in this temperature more final product is gotten in this temper-
ature. From economical and yield side we can say that this temperature is better for
obtaining biochar.

Effect of pyrolysis temperature on adsorption capacity of material. The table
below (Table 4) illustrates the temperature final biochar effectivity on adsorption
of Cu (II) from synthetic solution. As it is seen from the table the highest removal
was on the sample marked as (a). This biochar was obtained at the temperature of
400°C which is the lowest test temperature for this test. In the initial solution the
concentration was 110 ppm from this 44.6 was adsorbed by the biochar of coffee.
It means 49.6% of copper removed from solution. All this test leaded for 1 hour and
at the same condition so for being sure that other factors not effect on test. The sec-
ond highest removal percentage was the following temperature. More detailly it was
the sample indicated as (b) which is at the temperature of 500°C.

Table 4.

Sample Dilution Concentration ICP (mg/L) Concentration (mg/L)
a 110 0.554 55.4
b 110 0.618 61.8
c 110 0.634 63.4
d 110 0.659 65.9

a-400°C, b-500°C, c-600°C, d-700°C
To cut long story to short there is linear relationship between temperature and

adsorption capacity of biochar. The line graph shows this relationship more detailly
(Figure 9).

55.0
53.0
51.0
49.0
47.0
45.0
43.0

Removal %

41.0
39.0

37.0
35.0
400 450 500 550 600 650 700

Temperature °C

Figure 9. The dependence of sorbent production from temperature by %.
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From the literature the biochar is produced from spent coffee were in the interval
of 200 to 700°C. The final yield also changing according to the temperature as in
our work.

Effect of concentration

The concentration of Cu (II) in initial solution was studied by us during these
testes. As it is seen from the result of pyrolysis temperature on adsorption we decide
to use the yield we got at the temperature of 400°C because the luck of time and for
the future test this temperature’s biochar was used (Figure 10). During initial test
for the studies of pyrolysis temperature’s effect on adsorption lower concentrations
of copper was used. For this analysis stuck solution of Cu (II) was chosen with the
concentration of 10 ppm. But after leading adsorption process for 1 day in normal
room temperature the AAS test result showed partially there was no considerable
concentration of Cu (I) left in the initial solution. The test was leaded for five times
higher concentration of copper solution for the test. Same test leaded again but same
result was obtained so after test there was no considerable copper left. Finally, from
the 10 times more than initial concentration of Cu (II) initial concentration was cho-
sen for future tests. From literature for other metals and organic compounds 50-100
ppm for used for some metals. In our future analysis and test we made coppers 100
ppm solution.
100

90
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60
50
40
30
20
10

Removal %

10 20 30 40 50 60 70 80 90 100

Concentration
Figure 10. Effect of concentration on removal of Cu (II) by %.

Effect of time
The results of test for one and six days are shown in the table below (Table5).

Table 5.

Time (h) a b c d
24 0.723 0.717 0.728 0.883
144 0.651 0.678 0.675 0.657

a-400°C, b-500°C, c-600°C, d-700°C
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As it mentioned above so it is better to work with the higher concentration of
copper solution this test also was proceeded by using 110 ppm concentrated solution
of copper. For the initial tests one day was chosen. But it was observed that for the
all 4 different temperature biochars there were considerable high percentage of ad-
sorption. Future test proceeded for six (144 hours). But the sorption percentage was
increased more. From this result we can say that for a long time period sorption
process was continued. That results are same for all four sorbents.

38.0 /
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a
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>
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@

b 23.0 700°C
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24 44 64 84 104 124 144

Time (h)

Figure 11. Effect of time on removal percentage.

Future test was operated for considerably short times comparing with initial time
intervals for observing action of sorbents for short time intervals. For 1 hour and
half hour the adsorption percentage was higher comparing 1 day and 6 days. This
tendency was observed for all four biochar. But for biochar that obtained at the tem-
perature of 400°C had better adsorption rate comparing with other biochar. The table
below shows result of analysis.

Table 6.
Time (h) a b c d
0.5 0.663 0.654 0.666 0.691
1 0.554 0.618 0.634 0.659

a-400°C, b-500°C, c-600°C, d-700°C

The tests for an hour and 30 minutes had better results comparing with initial
test but the biochar marked as d had almost same results for all time intervals. It
shows biochar that obtained at the temperature of 700°C reaches its plateau after
30 minutes and no future adsorption goes. The chart shows the percentage of sorp-
tion.

As it is obvious from the line graph again the highest performance of adsorption
was done by the biochar that obtained at the temperature of 400°C. For that reason,
following test were done only for that temperature.

() 114 2/2023



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU TOCHIZATI, TULLANTI VO YAGIS SULARI -§’ " Javadzade T'A. Development of new natural sorbent
SISTEMLORININ IDARS OLUNMASI VT for the removal of copper from industrial wastewater
49.0
47.0
— 45.0
£
T 43.0 — 400 *C
3 ;
[ —5007C
5 410
e 600°C
390 )
700°C
37.0
35.0
30 35 40 45 50 55 &0
Time (h)

Figure 11. Effect of time (30 min to 1 hour) on removal percentage.

For testing adsorption capacity of lesser time interval, we used only 400°C be-
cause of above-mentioned reason.

Table 7.
Time (h) a
0.08 0.759
0.17 0.754
0.25 0.831
a-400°C

The result of the test shows that the biochar that obtained at the temperature of
400°C works very well in a short time. Initially high percent of copper was adsorbed
by sorbent in 5 minutes. After five minutes the solution was sustained almost same
percentage because in 10-minute test shows 31.5% of Cu (II) from initial solution
was removed. This result differs from previous 5 minutes test only 0.5%. More de-
tailly next 5 minutes less amount of copper was adsorbed by coffee based new sor-
bent. Yet in 15 minutes the rate of sorption was decreased to 24% so desorption
happened in solution.
34.0

32.0

30.0

28.0

26.0

Removal (%)

24.0

20.0
0.08 0.13 0.18 0.23

Time (h)
Figure 11. Effect of time (5-15 min) on removal percentage.
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Conclusions and Perspectives

As promising and complete this study was there were some future developments.
Concerning the possibility to begin all the processes from wastewater, the other test
can be done for all four types of biochar,the sorption capacity’s dependance of pH
and temperature can be studied. All this did not done becouse of time shortage.For
three month as much as possimle tests were done.In the future more complete and
complex test can be done as we take into acout that in our times low cost sorbents
and investigating their application on waste water.

Considering the outcomes performed in this study, the following conclusion can
be drawn:

= The present investigation is carried out to study the suitability of a novel in-
digenous adsorbent, spent coffee for the removal of copper (II) from the waste-
water.

= Influence of process parameters such as adsorbent dosage, contact time, initial
metal ion concentration were at moderate levels such that they can affect the removal
efficiencies of the heavy metals were concerned.

= The optimum pyrolysis temperature for the higest sorbent yiel was found to
be 400°C.

= The optimum pyroysis time for spent coffee for obtainin biosorbent was found
to be 60 min.

= The optimum time for adsorption of copper was found to be 60 min.
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CEYRANBATAN ULTRASUZGOSCLI SUTOMIZLOYiICI
QURGULAR KOMPLEKSIND® YARANAN
BIOORTUKLORIN DAXILIND® MiKROORQANIZMLORIN
DAVRANISI

(Seh. 118-124)

Abdullayev S.N., Nasirov E.H., 9liyeva S.R., Tagiyeva U.9., Ohmadova L.O
“Azorsu” ASC-nin “Sukanal” Elmi-Tadgiqat va Layiha Institutu,
Baki, Azarbaycan,
e-mail: shamsaddin.abdullayev@azersu.az

Abstract. The article presents the results of studies social behavior of microor-
ganisms. It turned out that the microorganisms discovered in the research mainly
have two types: social behaviors, antagonistic and local behaviors. With antagonistic
behavior, they preserve their lives with the help of lysines and resistance. With loyal
behavior of microorganisms, approaching other living organisms helps in the process
of cohesion, and in this way connecting with each other transforms microcolonies.
In the process of research, cooperation was observed, which is based on the forma-
tion of groups of microorganisms. Under unfavorable conditions, these microorgan-
isms continue to live in the mucous membranes of protozoa. All of the above
requires preventive measures aimed at their elimination.

Keywords: bacteria, water, biofilm, microorganism, antagonistic, loyalty, social
behavior, affiliation, cooperation.

AHHoOTauus. B craThe nmpuBeieHbl pe3ylbTaThl UCCIEIOBAHU COLMATBHBIX TO-
BEJICHUI MUKPOOPTraHU3MOB. BBIICHUIIOCH, 4YTO 0OHAPYKEHHBIE B XOJI€ UCCIIEI0Ba-
HUWA MUKPOOPTaHU3MbI, B OCHOBHOM HUMEIOT JBa THIA COIMATIbHBIX MOBEACHUI-
AHTarOHUCTUYECKUE U JIOsUTbHbIE. [ [py aHTaroHNCTUYECKOM MTOBEICHUN OHU COXPa-
HSIIOT CBOIO JKM3Hb C MOMOIIBIO JTU3UHOB U PE3UCTEHTHOCTHIO.IIpu TOSATBHBIX MO-
BEJICHUU MHKPOOPTaHU3MOB OHU, MPUOIIIKASICh K IPYTUM JKUBBIM OpraHU3MaM,
MOMOTAIOT IIPOIECCY KOTe3UH, U TAKUM CIIOCOOOM COEAMHSISICH IPYT C IPYTOM IIpe-
00pa3yroT MUKpPOKOJIOHUU. B mpoiiecce uccnenoBanuii Habmonanach Kooneparms,
KOTOpasi OCHOBaHa Ha 00pa30BaHUU TPYII MUKpoopraHusMoB. [Ipu HeGmaromnpu-
ATHBIX YCJIOBHSIX 3TU MHUKPOOPTaHU3MBI IPOIOJDKAIOT CBOIO KM3HB, B CIIM3UCTHIX
obonoukax nmpocreimux. Bee BoieykazanHoe TpeOyeT npodruiakTHIeCKIX Mepo-
OPUSTUN HATIPABICHHBIC HA UX JINKBUAALINU.

KiroueBble ciioBa: baxmepusi, 600a, OUONIEHKA, MUKPOOP2AHU3M, AHMASOHU3M,
JIOSLILHOCb, COYUATbHOE NO8edeHuUe, adhhunayus, Koonepayusi.
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Giris

Suyun keyfiyyati sivilizasiyalarin inkisafina vo reqresina tosir edon faktorlardan
biridir. Umumdiinya Sohiyya Toskilatmin (UST) arasdirmalari gostorir ki, son 100
ildo miisahids olunan yoluxucu xastoliklorin 80 faizi birbasa vo ya dolay1 yolla
suyun keyfiyyati ilo baglidir. Suyun keyfiyyatinin qiymatlondirilmasinds yoluxucu
xastaliklorin toradicilori olan patogen mikroorqanizmlorin toyini xiisusi shomiyyato
malikdir.

Su tochizati sistemlorinds mikroorqanizmlar asason biodrtiik daxilinds foaliyyat
gostordiyi ii¢lin onlarin novlorarast kommunikasiya masalolorinin dyronilmasi ak-
tual problemlordon biridir (Abdullayev vo b., 2019; Tagiyeva vo b., 2021; T'ocres,
2010; Ryibalchenko, 2023; Cheryavskiy, 2013). Mikroorganizmlorin sosial
davraniglart miihiim shomiyyat kasb edir. Aktiv mikroorqanizmlor yasam ugrunda
miibarizs aparir, sathi aktiv maddslar istehsal etmaklo davamliliq qazanib 6miirlorini
uzadirlar. Bu mikroorganizmlor monba sularinin ayrilmaz komponenti olmaqla genis
funksiya miixtolifliyi ilo forqlonir vo miihitin doyiskonliyino adaptasiya olma
bacarigina malikdirlor. Bununla da 6zlorinin biososial strukturlasmasi vo seqrezasi-
yasini tomin edirlor. Onlar miiayyan lizinlor buraxmaqla sianobakterlorin haddan
artiq artmasinin qarsisini alirlar.

Bioortiik daxilinde mikroorqanizmlorin sosial davranist zamani qruplarin,
koloniyalarin va digor tip sosial birlogsmolorin yaranmasi tonzimlonmoklo affilasiya
bas verir. Bu zaman hiiceyrolor birlosorok toxumalarin yaranmasini tomin edir, ko-
geziya prosesing tokan verir.

Su tachizati sistemindo biodrtiiklorin yaratdigi maneslor naticasinds texnoloji
avadanliglarin, nasoslarin vo borularin faydali is amsali azalir, paylayict sobokalords
suyun tazyiqi va enerji moasrafi artir. Sutomizloyici qurgularin yararliliq miiddati
azalir vo onlarin yenilonmosing ehtiyac yaranir. Bu masalolorin halli genis
todqiqatlar aparilmaqla proflaktik todbirlorin islonmasini tolob edir.

Materiallar vo metodlar

“Sukanal” Elmi-Tadgiqat vo Layiho Institunun Qrunt vo su todqiqatlari
sObasindo Ceyranbatan Ultrasiizgocli Qurgular Kompleksindo yaranan bioortiik
tabagalarindon vo hamin qurgularin ¢ixis suyundan gotiiriilmiis niimunalor tadqiq
edilmisdir. Aparilan todqiqatlar zaman1 askar olunan mikroorqanizm vo digor
mikroskopik canlilarin sosial davranislart miioyyonlosdirilmisdir. Aktiv mikro-
orqanizmlordon iimumi koliform bakteriyalar va E.coli membran siizgac metoduyla,
Clostridilor quru Endo agar, psevdomonaslar isa torkibinds tsetrimid olan selektiv
qidali miihitlordon istifado edilmoklo vo oksidaza testi ilo tosdiqlonmisdir.
Mikroskopik todqiqatlar mikrobioloji praktikada gobul olunmus timumi metodlarla
aparilmisdir. Naticolor miiqayisali tohlil metodu ils islonilmisdir.
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Tahlil vo miizakira

Ceyranbatan Ultrasiizgocli Qurgular Kompleksinds yaranan biodrtiik niimunalori
daxilinde mikroorqanizmlarin sosial davranislari todqiq edildi. Tadqiqatlar zamani
sosial davranigin iki asas tipi- antoqonistik va loyalliq davranislar miisahido olundu.

Antoqonistik davranis zamani bioortiik daxilindo aktiv mikroorqanizmlor
arasinda yasam ugrunda miibarizo gedir. Homin mikroorganizmlor roqibina ziyan
vermak vo ya 0ziino tabe etmok ii¢iin miibarizo aparirlar. Bu mikroorganizmlor
sutomizloyici qurgularda zorarsizlogdirici maddolora qarsi sathi aktiv maddalor is-
tehsal edorok rezistentlik (davamliliq) gazanirlar, bununla da émiirlorini uzadirlar.
Onlar homginin biodtiik daxilindo raqiblorin mohv edilmasina garsi da miioyyon
lizinlor buraxirlar vo eyni zamanda mohv edilon hiiceyrolori qidali madds kimi
monimsayirlor. Homin mikroorganizmlor Anacysistis sianobakter, Scenedesmus,
Chlamydomonas vo Haematococcus tipli yasil yosunlarin haddindon artiq
artmasinin qarsisini alir. Biodrtiik daxilindo mikroorganizmlor asason 6z areali
daxilinds nozora carpir. Belo hal stammin vo ya kolonun digor mikroorqanizm
hiiceyralori arasinda oslagalorinds 6ziinii biiruzs verir. Bu iso mikroorganizmlorin
biososial strukturlagmasini va seqreqasiyasini tomin edir.

Tadqiq olunan niimunalords bels vaziyyat Proteus mirabilis, E-Coli, Vibrio al-
ginolyticus, Bacillus subtilis, Pseudomonaslar sinifi, Rhodospirilium rubrum,
Rhodobacter vo sairodos agkar edilmisdir (sokil 1).

Sakil 1. E-Coli, Vibrio alginolyticus, Pseudomonaslar, Rhodospirilium rubrum.

Su tachizati sistemindo yaranmis bioortiik tobagosinin strukturunun dyranilmasi
zamani koloniyalarin ayrilmasi fenomeni miisahido olunmusdur. Eyni zamanda
imumi bioortiik tobaqgasinds izolyasiya olunmus vo bioortiiklo heg bir olagoyo
girmayan E-Coli koloniyalarina rast golinmisdir (sokil 2).
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Sakil 2. E-Coli koloniyalarinin mikroskopik goriiniisii.

Loyalliq davranisi zamani biodrtiikk daxilinde mikroorqanizmlor arasinda
qruplarin, koloniyalarin vo digor tip sosial birlogsmoalorin yaranmasinin tonzim-
lonmasi miisahide olunmugdur. Burada affilyasiya prosesi bas verir ki, bu zaman
mikroorqanizm digor canliya yaxinlasaraq onun yaninda qalmaqla kogeziya
prosesing tokan verir vo eyni hiiceyralorin birlosorok toxumalarin yaranmasini tomin
edir, sonda isa mikrokoloniyalarin yaranmasi ils naticalonir.

Askar olunan Dictyostelium discoideumun amob tipli vegetativ miksomisetin
hiiceyralori bakteriyalar ilo qidalanir. Otrafdaki biitiin bakteriyalar bitdikde “ac*
hiiceyralor geyd olan mikroorqanizmlorin hiiceyralorini kogeziyaya ugradaraq
harakat edon psevdoplazmodiy amolo gatirirlor. Hiiceyralorin toxminon 20 faizi tolof
olaraq apoptez prosesindo vo harokoto malik tobagonin omolo golmasindo istirak
edir. Bu hal mikroorganizmlor alominds altruistik (nviin yasaminin artirilmasti igiin
0zlorini foda etmosi) hali kimi gobul olunmusdur.

Aragdirmalar zamani bu proseslorin kimyovi tonzimlayicilorin (xlorlanmis hek-
safenonlar vo adenozinmonofosfat) tosiri altinda bas verdiyi miioyyonlogdirilmisdir.

Tadqgiqatlar zamani kooperasiya prosesi do miisahids edildi. Kooperasiya-iki vo
ya daha ¢ox mikroorqanizmin vo ya mikroorqanizm qruplarinin biri-biri ile
olagalorine osaslanir. Mikroalomds bu davranis ilk dofo immun hiiceyralorde
(makrofaglar vo limfositlor) miisahids olunmusdur. Bels ki, makrofaqlar orqanizma
daxil olmus yad agenti 6zlorins baglayaraq onu T-limfositlore toqdim edirler. Bundan
sonra aktivlosmis T-limfositlor B-limfositlor ilo olagoys girororak agentin
neytrallagmasini tomin edon antimaddslor omals gatirirlor.

Su tachizati sisteminds yaranan bioortiik daxilinds kooperasiya prosesi sarbast
yagayan prokariot va eukoriotlar arasinda askar edilmisdir. Sapvari sianobakterlor
torofindon omolo golmis biodrtiik tabagasinin miioyyan bir nahiyasi zodslondikdo
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homin nahiyado aktiv regenerasiya prosesi miisahido olunur. Belo ki, sorbost

hiiceyralor zodolonmis torafa istigamatlonarak zodonin ortiilmasini tomin edirlor.
Ceyranbatan su emali qurgular1 komplekslorindo aparilan todqiqatlar zamani

emaldan sonra suyun torkibindo kifayot qodor ibtidailorin vo diatom yosun

hiiceyralorinin qalmasi miisahido olunmusdur.

Yosunlarin ibtidailor ilo simbiotik alagolori do miioyyonlosdirilmisdir (sokil 3).

Sokil 3. ibtidailor va yosunlarin simbiotik slagalorinin mikroskopik goriiniisii.

Ibtidailorin suda olmasi saboblori miioyyenlosdirilorken bunun asason améblarin
ikincili kontaminasiyasi ilo alagoali oldugu askarlandi.

Izols olunmus stamlarda antilizosim vo antikomplementlarin aktivliyi miioyyon
edildi ki, bu da geyd olunan mikroorqanizmlarin ibtidailor vo yosunlar ilo simbiotik
olagayo girmolarini bir daha siibut edir. Bununla da bakteriyalar emal prosesi zamani
olverigsiz soraitdo homin soraitlora davamliliga malik yosunlarin selikli gisalarinda
vo ibtidailorin foqosomlarinda moharstlo adlayir. Hidrobiontlarin canli olub-
olmamasi o gadar do vacib deyil vo bu hal hiiceyralorin aktivlik dinamikasinda
boylik oshamiyyoto malikdir (sokil 4).

Sakil 4. Yosun va bakteriyalarin aktivlik dinamikasinin mikroskop altinda
miisahidasi.
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Naticod

Todqgigatdan asagidaki nadicalor alinmisdir:

v Ceyranbatan Ultrasiizgocli Qurgular Kompleksindo yaranan biodrtiik
tobagesinds mikroorqanizmlordon Proteus mirabilis, E.coli, Vibrio alginolyticus,
pseudomonaslar ibtidailor, yosunlar va.s askar edilmisdir;

v" Tadqiqatlar zamani mikroorqanizmilarin sosial davraniglarinin iki osas tipi:
antoqonistik vo loyalliq davranislar miisahids olunmusdur;

v’ Antoqonistik davranis tipindo aktiv mikroorqanizmlor arasinda yasam ugrunda
miibarizo getmakls onlarin strukturlagsmasi va seqreqasiyasi tomin olunur;

v Biodrtiik tobaqasinin strukturunun dyronilmasi zamani koloniyalarin ayrilmasi
fenomeni miisahido olunmusdur;

v’ Sosial davranisin loyalliq tipindo biodtriik daxilindo mikroorqanizmlor
arasinda qrup, koloniya vo digor tip birlosmalorin yaranmasi tonzimlonir;

v Loyalliq sosial davranis tipindo affilasiya gedir vo bu kogeziya prosesina tokan
verir. Bu proses kimyavi tonzimloyicilorin tosiri altinda bas verir;

v' Sosial davranis zamani mikroorqanizmlarin bir-biri ilo olagoys girmasi ilo
naticalonan kooperasiya prosesi gedir;

v’ Tadgqigatlar vasitasilo ibtidailorin yosunlar ilo simbiotik olagolori askar
olunmusdur.
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(Soh. 125-134)
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Abstract. Washing of saline soils, intake and transportation of groundwater is
carried out using a collector-drainage system. To predict the use and quality of col-
lector-drainage waters, it is important to study their hydrological nature. MMMK
discharges large amounts of mineral salts, trace elements and organic substances
from crop fields, washed away from the main Mil-Mugan reservoir. Collector
drainage waters contain agrochemicals. In addition to dissolved salts, they are also
contaminated with wastewater from domestic, industrial and agricultural enterprises.
Such pollution of collector-drainage waters complicates the issues of their use when
there is a shortage of irrigation water. The issue of studying the suitability of
MMMK water for irrigation is currently very important. Drainage water from the
reclaimed territories of our republic is discharged into the sea along the 3 main high-
ways Main-Mil-Mugan, Main-Shirvan and Mugan-Salyan collectors. Construction
of OMMK began in 1984. According to the project, its length, including branches,
was to be 185.89 km. In 1994, the first part, 59 km long (Sabirabad and Saatli dis-
tricts), was put into operation, and in 2000, the second part, 52.7 km long. 1 in 2006.
Commissioned in 2015. Collector productivity 107 m*/sec.Drainage water from the
reclaimed territories of our republic is discharged into the sea along the 3 main high-
ways Main-Mil-Mugan, Main-Shirvan and Mugan-Salyan collectors. Construction
of OMMK began in 1984. According to the project, its length, including branches,
was to be 185.89 km. In 1994, the first part, 59 km long (Sabirabad and Saatli dis-
tricts), was put into operation, and in 2000, the second part, 52.7 km long. 42 km
long was put into operation in 2006. The reservoir's water yield capacity is 107
m3/sec. MMMK passes the waters of the Mil-Karabakh collector through a dam
under the Araz River into the Mugan region, where they are combined with the
Mugan-Salyan collector and discharged into the Caspian Sea. From the day MMMK
was put into operation to this day, the lands located on the right and left banks of
saline lands on an economic area of 262 thousand hectares have turned into fertile
lands. Studying the hydrological nature of collector-drainage waters is important
for predicting their use in irrigation and their quality.

Keywords: groundwater, collector-drainage water, hydrochemical properties,
ion-salt composition.
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AnHoTauus. [IpomMbIBKa 3aCOJICHHBIX MOYB, 3200p U TPAHCTIOPTUPOBKA TPYHTO-
BBIX BOJI OCYILLECTBIISIETCS C TOMOILBIO KOJIJIEKTOPHO-APEHaKHOU crcteMsl. [lis mpo-
THO3UPOBAHMS MCIOJIb30BAHUS U KAUE€CTBA KOJUIEKTOPHO-APEHAXKHBIX BOJ| BaKHO
u3ydeHue ux ruyjpoiorunyeckoit npupoasl. OMMK cOpackiBaeT Gonbiioe Konnde-
CTBO MMHEPAJIbHBIX COJIEH, MUKPOAJIEMEHTOB U OPTaHUYECKUX BEIIECTB C TOCEBHBIX
MOJIEN, CMBIBAEMBIX M3 OCHOBHOTO Musib-MyraHckoro kojuiekropa. KomiekropHo-
JpeHaXKHbIE BOABI COJIEpKAT arpoXuMU4eckue BemiecTBa. Kpome pacTBOpeHHBIX
CoJIei, OHM TaKXKe 3arpsA3HEHbl CTOYHBIMU BOJAMHU OBITOBBIX, MPOMBIIIJICHHBIX U
CEJIbCKOXO35IMCTBEHHBIX NpeanpusITuid. Takoe 3arps3HEHUE KOJUIEKTOPHO-APEHAK-
HBIX BOJI YCIIOKHSIET BOIIPOCHI UX MCIIOJIb30BAHUS MPU JePHUIIUTE OPOCUTEIBHOM
BOJIbl. Bonpoc m3ydenns npuronHocts Bojgsl OMMK 1uist opoiieHus B Hacrosiee
BpeMs O4EHb BaKHA. J[peHa)KHbIE BOJIbI C MEIMOPUPYEMBIX TEPPUTOPHUI HALLIEH pec-
myOIUKY cOpackIBatOTCS B MOpE 0 3-€M OCHOBHBIM MarucTpasisiMm OCHOBHON-MuIib-
Myran, OcHoBHo#-IIIupBan 1 Myran-CanbstHckuM KoiiekTopam. CTpOUTENbCTBO
OMMK 65110 Hayaro B 1984 romy. CormnacHo MpoeKTy, ee JAJIMHA ¢ yYEeTOM OTBETB-
JeHuH 1omkHa Obuta coctaBuTh 185,89 kM. B 1994 rony Obinia cana B SKCILTyaTa-
U0 TepBas 4acTh JuinHOU 59 kM (Cabupabanckuii u CaaTnuHCKUN paifloHBbI), a B
2000 romy BTOpas yacTh JIMHOM 52,7 kM. 42 KM BBe/ieH B akcIutyaTanuio B 2006 1.
[Tpou3BOANTENBEHOCTH KOJUTeKTOpa 110 BogooTaade 107 m*/cex .OMMK npomyckaer
BoJIbI Muuib-Kapabaxckoro koiuiekTopa yepes gamOy moj pexoit Apa3z B Myranckuit
paiioH, rae oM 00benuHsSIOTCS ¢ MyraH-CaiabsHCKUM KOJJIEKTOPOM U cOpachl-
Batotcs B Kacnimiickoe mope.Co Hs BBota OMMK B 3KCIuTyaTaiuro 1 1o ceroaHs;ii-
HUH JICHb 36MJTH, PAcIIOIOKEHHBIE HA TIPABOM U JIEBOM OEpery 3acOICHHBIX 3eMeb
Ha X03HCTBEHHOM II101a 1 262 ThIC. ra, IPEBPaTUINCh B IUIOA0POIHBIE 3eMin. W3-
Y4€HHE TUAPOJIOTUYECKON IPUPOABI KOJIJIEKTOPHO-APEHAXKHBIX BOJ BayKHO JJIs IPO-
THO3MPOBAHMSI UX MCIIOJIb30BAHUS B OPOIIEHNUHN U X KAaueCTBa.

KutroueBble ciioBa: epynmoguvie 800vl, KOJLIEKMOPHO-OPEHAHCHBLE 800bL, 2UOPO-
Xumuueckue c80lCmed, UOHHO-CONEBOl COCAB.

Giris

Hazirki dovrdo diinya iizro sirin su resurslarinin dayaniqlt defisiti miisahido
olunmaqdadir. Son 50 ilda bir ¢ox inkigaf etmakdas olan 6lkalor sudan qeyri-somarali
vo otraf miihitin toloblorine cavab vermoyacok sokildo istifado tocriibolorini
doyisdirmis, suvarma ilo bagli masololori masgullugun tomin edilmasi vo yoxsul-
lugun aradan galdirilmasi soviyyosindo milli siyasat todbirlorinin torkibino daxil
etmislor (Suhardiman, 2013).

Respublikamizin sirin su ehtiyatlarinin azligini, miisahids olunan qlobal iqlim
doyisiklikleri fonunda orta temperaturun yiiksolmasini, ¢aylarda sululugun vo
yagintilarin nozors ¢arpacaq dorocodo azalmasini, digor torofdon iso ohalinin siiratlo
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artimini, iqtisadiyyatin inkisafi ilo slagodar okin sahslorinin suvarma suyu ilo
tochizat1 sabokolorinin genislondirilmasi naticasinds suya tolobatin artmasini nozors
alaraq 6lkonin su tohliikasizliyinin tomin edilmasi magsadils ¢oxlu layiho va tadbirlor
hoyata kegirilir (Fikrotzado, 2022).

Zorarli kimyovi elementlor vo maddalor su hovzalarine diisdilkdo onun sanitar
voziyyatini pislosdirir, ona gora do moigatds va iqtisadiyyatin miixtolif sahalorindo
istifadedon avval suyun dorindon xiisusi tomizlonmays ehtiyaci var. Tullanti sularinin
tomizlonma tisullart mexaniki, fiziki-kimyovi, elektro-kimyavi, biokimyovi tisul-
lardur.

Mexaniki tomizloma: siizmo, qum tutuculari, neft tutucular, filtrlomo, fiziki-
kimyovi tomizlomo metodunda: flotasiya, adsorbsiya, ekstraksiya iisullarindan
istifads olunur.

Elektro-kimyovi tomizlonmads elektroliz {isulu genis totbiq sahasi tapmisdir. Bu
halda tullant1 sularinda olan iizvi maddalor dagilir vo onun torkibinds olan metallar,
tursular vo digor qeyri-tizvi maddolor ayrilir.

Kimyovi tomizlomo tisulu bdyiik miqdarda reagent tolob edir.Bundan basqa reak-
siya zamani alinan maddalori tullant1 sularindan ayirmaq ve emal etmok lazimdir.

Biokimyavi (bioloji) tomizlonmao iisulu ¢irkli sularin bir ¢ox hall olmus tizvi
maddolordon, agir metal ionlarindan (masalon, bakteriyalarin komaoyi ilo xrom
ionlarindan) vo bir sira geyri-iizvi maddslordon (hidrogensulfit, ammoniak, nitritlor
v9 s.) tomizlonmosindo istifads olunur.

Miiasir diinyamizda ¢irkli su ham do bir ¢ox xastoliklorin asas sabablorindon
biridir. Soth vo yeralti sularin ¢irklonmasinin asagidaki ndvlori mévcuddur:mexaniki,
kimyavi, bakterioloji va bioloji, radioaktiv, istilik ¢irklonmasi. Madon, saxta vo meso
materiallarinin aridilmosi vo emal olunmasindan omals galon sular, su vo doniz
naqliyyati tullantilar1, kotan, pestisidlor vo saironin ilkin emali zamani yaranan
tullantilar ¢irklonmaya sobab olur.

Arid zonalarda daimi su c¢atigmamazligi ucbatindan geyri-ononovi sulardan
miixtalif magsadlor ii¢ilin, o ciimlodon suvarmada istifadasine xiisusi diqqget yetirilir.
Respublikada aparilmis todqiqatlarin naticolori gostorir ki, belo sularin oksor
hissasini, yoni 80%-ni drenaj sular1 togkil etdiyindon vo bu sularin suvarmadan 6nco
tomizlomok demok olar ki, tolob olunmadigindan suvarma-drenaj sistemlorindo
yaranan drenaj vo soth sularindan,yoni atmosfer yagintilarinin qaliglarindan va su-
varma naticasinds omalos golon tullant1 sularindan tokrar suvarmada istifads olunmasi
texniki-igtisadi vo ekolji baximdan ¢ox oslverislidir

Duzlu torpaqlarin yuyulmasi, qrunt sularinin gqabulu va 6tiiriilmoesi kollektor-
drenaj sistemi vasitosi ilo hoyata kecirilir. Kollektor-drenaj sularinin istifadasi vo
keyfiyyoti haqqinda prognoz vermok li¢iin hidroloji xarakterinin Oyronilmosi
mithiim shomiyyat kosb edir. Bas Mil-Mugan Kollektoru 6zii ilo yuyulmus okin
saholorindon ¢oxlu miqdarda mineral duzlar, mikro-elementlor, izvi maddolor axidir.
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Kollektor drenaj sular1 agrokimyavi maddslordon, hall olmus duzlardan savayi ,
moisot, sonaye vo kond tosarriifatt miiossisolorinin tullant1 sulari ilo do ¢irklonir.
Kollektor drenaj sularinin bels ¢irklonmasi onlardan suvarma sular1 qit olan zaman
istifado edilmosi masalolorini miirokkablosdirir. Hazirki dovrds BMMK suyunun
suvarma yararliginin dyronilmasi masolasi ¢ox vacibdir.

Molumdur ki, kollektor-drenaj sular1 yuyulmus torpaqdan ¢oxlu miqdarda duz
aparmagqla borabar, bozi rayonlardan kecorkon kollektor vasitosilo sonaye vo moisot
sular1 da donizo axidilir. Bunlar da 6z ndvbasinds tokiildiiyli miihito tosir edir.

Kollektor-drenaj sularinin hidrokimyovi torkibini bilmak, onu idars etmok, onlar1
giymatlondirmak vo mogsods uygun yonoltmak, onun obyektlors tosirini zorarsizlog-
dirmok osas sortlordon biridir.

Zaman vo mokanlardan asili olaraq, su obyektlorinds hidrokimyavi rejima tosir
edon amillorin dyronilmasi (tabii va antropogen) suyun keyfiyystini qiymotlondir-
moys imkan verir (Mextues u ap. 1985). Buna goéro do BMMK suyunun hidro-
kimyavi torkibinin suvarmaga yararliliimin dyronilmasi vacib sortdirr. BMMK
suyunun hidrokimyavi xiisusiyyatlorini aragdirmaq ti¢lin alinan noticalor miiqayiso
edilir vo miixtolif meyarlardan istifade edorok, onun hidrokimyavi rejiminin
formalagdirilmasindaki qanuna uygunluqlar arasdirilir, ion-duz torkibi dyronilir,
miiqayisalor aparilir (AnumoB u n1p. 1988).

Materiallar vo metodlar

Bas Mil-Mugan Kollektor suyunun hidrokimyovi rejiminin formalasdiril-
masindaki ganunauygunluqlari aragsdirmagq {i¢iin ayri-ayr1 montogolordon , miixtolif
zamanlarda niimunslor gotiiriilmiis, anion vo kationlarin miqdari, O.A.Alyokins
gora sinif vo qruplari, imumi mineralligi, iimumi codlugu, bazi kimyavi xiisusiy-
yatlori, duz torkibi dyronilmisdir.

Homginin Bas Mil-Mugan kollektorunun suyunun tokrar istifadoys yararliligi
aydinlagdirilmigdir.

Isi aparmaqdan o6trii palintestdon PT 7100, pH-metrdon PHS markali ionimer
cithazi, spektrofotometrdon DR/2400 va titrloms {isullarindan istifads edilmisdir.

Tohlil vo miizakira

Kand tosarriifatinin inkisafi ilo slagoadar olaraq kollektor-drenaj sularinin torkibi
duzlu vo ¢irklonmis olur. Bu sobabdon kollektor-drenaj sularinin tomizlonmosi,
tomizlonmomis halda onun doniz suyuna tasir dairasinin aragdirilmasi suvarma
islorindo somaorali istifads etmok vacib masalalordondir.

Duzlu torpaqlarda aparilan suvarma islorinin naticosinds kollektor-drenaj sulari
coxalir vo denizs axidilir. Kollektor-drenaj vo tullant1 sular1 6zlari ilo barabar lizvi
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maddslor, neft mohsullari, ¢oxlu duzlar, giibrolor aparirlar. Xazor donizinin
ekologiyasina tosir edon amillorin dyronilmasi vo xosa golmoyan hallarin garsisinin
alinmas1 miithiim masalolordon biridir.

Kollektor-drenaj suyunun keyfiyystini qiymotlondirmok ii¢iin onun kimyovi
torkibini, elementlorin bir-birino miinasibatini, duz torkibini, tokrar suvarmaga
yararliligini vo doniz suyuna tasirini 6yronmok lazimdir. Kollektor-drenaj sularinin
hidrokimyavi xiisusiyyatlarinin 6yranilmasi, anion va kationlarin miinasibati x{isusi
ohomiyyato malikdir. Duzlu sulardan istifado etdikdo onda holl olmus duzlarin
torkibina, kationlarin: kalsiumun, magneziumun, natriumun miqdarina fikir veril-
molidir. Hidrokarbonat, karbonat, qalovilik va codluq nazors alinmalidir. Alinan
naticalor 1 vo 2 sayli cadvallorde verilmisdir.

Bags Mil-Mugan kollektorundan 06.03.23 ildo niimunslor gotiirilmiis vo labora-
toriyada todqiqatlar aparilmisdir. Kollektor suyunun ion torkibi vo bazi kimyovi
xtisusiyyatlori 6yranilmisdir. (Anéxkun, 1973; Jlypwe, 1973). Cadval 1-ds analizin
naticalori verilmisdir.

Cadval 1. BMMK suyunun analizinin naticalori

Naticalor Bag Mil-Mugan kollektor suyu
;-glf:i Gostaricilorin adlari Sabir 1.<ana11. ilo Aff;alf?l%an Svarts .kanalll ilo
kosismasi kosismasi kosigmosi
1 2 3 4 5
1 | Hidrogen gostoricisi pH 7.4 7.9 7.8
2 | Umumi codlug mq ekv/1 30.5 28.5 30.0
3 | Umumi mineralliq mq/1 5045.4 3645.4 5037.3
4 | Quru qalig mq/1 4596,0 4536,0 4772,0
5 |Kalsium (Ca*") mq/l 210.4 210.4 220.4
6 |Magnezium (Mg?") mq/l 243.0 218.7 230.9
7 | Natrium+Kalium (Na>’K*) mq/l 1212.5 770.0 1212.5
8 | Hidrokarbonat (HCOs-) mq/l 427.1 488.1 488.1
9 | Sulfat (SO,*) mq/l 1527.3 533.6 1474.5
10 | Xlorid (C") mg/1 1425.1 1425.1 1410.9
11 | Ammonium (NH4.) mg/l 0.05 0.1 0.5
12 | Nitrit (NO2.) mg/1 0.015 0.015 0.015
13 |Nitrat (NOs.) mgq/l 0.2 0.2 0.2
14 |OKT mq O2/1 83.2 100.8 88.0
15 |OBTs mq O2/1 6.8 8.0 6.0
16 | O.A.Alyokina gors suyun tipi S,Na S,Ne S,Ne
17 | Domir mq/1 0.1 0.1 0.05
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20.09.23-cii 1l tarixindo analiz olunan kollektor suyunun naticoalori cadval 2-do
verilmisdir.

Cadval 2. BMMK suyunun analizinin naticalori

Naticalor
Bas Mil-Mugan kollektor suyu
Sira Gostaricilorin adlari Asag1 Mug
Ne-si Sabir kanaly | 328! Mugan Svarts kanali
ilo kosismasi kaqah 119. ila kosismasi

kosigmasi
1 2 3 4 5
1 | Hidrogen gostaricisi pH 7,5 7,9 7.9
2 | Umumi codluq mq ekv/l 16.0 17.0 16.5
3 | Umumi mineralliq mq/1 2918.4 2980,6 2833,3
4 | Quru qalig mq/1 2734,0 2766,0 2880,0
5 |Kalsium (Ca*’) mq/l 150.3 150.3 150.3
6 |Magnezium (Mg*") mq/l 103.3 115.4 109.4
7 | Natrium+Kalium (Na?>’K*) mq/1 700.0 705.0 665.0
8 | Hidrokarbonat (HCOs-) mq/l 366.1 366.1 305.1
9 |Sulfat (SO,*) mqg/l 960.6 970.2 965.4
10 |Xlorid (C") mg/1 638.1 673.6 638.1
11 | Ammonium (NH4.) mg/1 0.04 0.04 0.05
12 | Nitrit (NO2.) mq/1 0.003 0.03 0.003
13 |Nitrat (NOs.) mg/l 0,5 2,6 1,9
14 | OKT mq Ox/1 34.0 36.0 18.4
15 [O.A.Alyokina gora suyun tipi Cl,N Cl,N ClL,Ne
16 | Domir mq/l 0.1 0.25 1.9

Kollektordan gotiiriilmiis su niimunolorinin ion torkibi, imumi mineralligi,
imumi codlugu, O.A.Alyokina gors sinif vo qruplar toyin edilmisdir.

Sabir adina kanalin BMMK ilo kosisdiyi piketds kollektor suyunun timumi
mineralli§1 uygun olaraq 5045,4-2918,4 mq/l, iimumi codlugu 30,5-16,0 mqg-ekv/l
arasinda doyisir. Su niimunasi C>S04*->HCOs. (xlorid-sulfat) va SO42->C->HCO:s.
(sulfat-xlorid) sinfinin, Na™+K*>Mg?** >Ca?" (natrium-kalium-maqgnezium vo na-
trium-kalium) qrupuna aid olmusdur.

Asagi Mugan kanalinin BMMK ils kasisdiyi piketdon gotiiriilmiis kollektor suyu-
nun timumi mineralligr 3645,4-2980,6 mq/l, imumi codlugu 28,5-17,0mq ekv/l,
SO4*->Cr->HCOs.  (sulfat-xlorid) sinfinin, Na*+ K™>Mg*>Ca?" (natrium-kalium-
magnezium vo natrium-kalium) qrupuna aiddir.

Svarts kanalinin BMMK 1ils kasisdiyi piketdon gotiiriilmiis kollektor suyunda
imumi mineralliq 5037,3-2833,3mg/l, imumi codluq 30,0-16,5mq ekv/I inter-
valinda dayisir.
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Bu montagads da digor mantagalardaki kimi su niimunasinin sinfi Cl1>SO4>-
>HCOs3-  (xlorid-sulfat) vo SO4*->1>HCOs- (sulfat-xlorid), qrupu iso
Na*+K™>Mg?*>Ca?" (natrium-kalium) kimi olmusdur. Hor 3 mantaqads su niimu-
nosi sulfat-xlorid vo xlorid-sulfat sinfinin asason natrium-kalium qrupuna aiddir.

Azotlu birlosmalor (NHs", NO2™ vo NOs™ ionlar1) suda ancaq mineral va {izvi
birlogsmalarin torkibinds olur.Suyun torkibindo ammonium ionunun (NH4") migdari
0.04-0.1 mg/ olmusdur, bu migdarda ammonium ionu zaman keg¢dikca nitrit (NOy),
sonra 1s9 nitrat ionuna (NO3") ¢evrilorak tokrar ¢irklonmao yaradir.

Azotlu birlogmolorin artmasi yagintilarin ¢oxalmasi , bitkilorin ¢iiriimosi, heyvan
tullanti—larinin qarismasi ilo olaqoadar olaraq artir.

Oksigena biokimyovi tolobat (OBTs) montogolor arasinda 6.0-8.0 mq O2/1
arasinda doyismisdir.

Oksigeno kimyavi tolabat (OKTwixr) bu mantagalards uygun olaraq 34.0-83.2 mq
02/1, 36.0-100,8 mq O2/1, 18,4-256,0 mq O/ intervalindadir.

Bas Mil-Mugan kollektor suyunun duz torkibi yaz vo payiz aylarinda gotiiriilmiis
su niimunalorinds hesablanmisdir. Alinan naticolor cadval 3-ds verilmisdir.

Cadval 3. Bas Mil-Mugan kollektor suyunun duz tarkibi

Duz torkibi, %-lo
Sira . .
Numunolorin .
Nl istiriildiiyii yer Tarix | NaCl |Na:;SOs|MgSOs | CaSOs | Ca(HCO:)
s1 % % % % %
|| BMMK-nin Sabir kanals 06.03.23| 504 | 105 | 255 | 4.7 8.9
ilo kesisdiyi piket 1200923 18.7 | 332 | 304 4.2 13.5
BMMK-nin Asagi Mil- |06.03.23| 507 | 11.1 | 242 | 38 10.2
2 Mugan kanali ilo
kosisdiyi piket 20.09.23| 409 | 228 | 193 | 34 13.6
, | BMMKnm Svarts ka- 06.03.23| 420 | 204 | 210 | 33 13.3
nalt ilo kesisdiyi piket (20,0923 41.8 | 19.9 | 209 | 5.8 11.6

Bag Mil-Mugan kollektor suyunun Sabir adina kanali 1lo kasismasinds NaCl duzu
50,4-18,7%, Na2SO4 duzu 10,5-33,2%, MgSO. duzu 25,5-30,4%, CaSO4 duzu 4,7-
4,2%, Ca (HCO:3)2 duzu 8,9-13,5% arasinda doyisir.

Asag1 Mil-Mugan kanalinin Bag Mil-Mugan kollektor suyu ilo kosisdiyi mon-
togadon gotiiriilmiis su niimunasinds NaCl duzu 50,7-40,9%, Na,SO4 duzu 11,1-
22,8%, MgSOs duzu 24,2-19,3%, CaSOs duzu 3,8-3,4%, Ca(HCOs): duzu
10,2-13,6%-dir.

Bas Mil-Mugan kollektorunun Svarts kanali ilo kasisdiyi piketdo NaCl duzu 42,0-
41,8%, Na>SO4 20,4-19,9%, MgSO4 duzu 21,0-20,9%, CaSO4 duzu 3,3-5,8%,
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Ca(HCO:s)2 duzu 13,3-11,6% intervalinda olmusdur. Bag Mil-Mugan kollektor suyu-
nun 06.03.23-cii ildo miixtalif kanallarla kosisdiyi piketlordoki su niimunasinin duz
torkibi gokil 1-3-do gostorilmisdir.

NaCl — 50.4%
NazSO04 — 10,5%
MgSOa4 — 25,5%
CaS0s—4,7%
Ca(HCO3)2 - 8,9%

WNaCl W Na2504 ®MgS04 W CaS04 WCa(HCO3)2

Sakil 1. BMMK suyunun Sabir kanali ils kasisdiyi piket 06.03.2023.

NaCl - 50,7%
NazS04 - 11,1%
MgSOa4 - 24,2%
CaS0a4 - 3,8%
Ca(HCOs)2 - 10,2%

WNall EMNa2S04 BMg504 B CaS04 B Ca(HCO3)R

Sakil 2. BMMK suyunun Asag1 Mil Mugan kanal ilo kasisdiyi piket.

NaCl - 42,0%
Na2S04 — 20,4%
MgSOs — 21,0%
CaS04—-3,3%
Ca(HCOs)2 - 13,3%

M NaCl W Na2S04 W MgSO4 ™ CaSO4 W Ca(HCO3)2

Sakil 3. BMMK suyunun Svarts kanal ilo kasisdiyi piket.
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Buradan bels bir naticoyo golmok olar ki, mantagoler arasinda duz torkibi olduqca
miixtolifdir.

Naticd

Isin gedisinds kollektor-drenaj sisteminin suyunun todqiqi, faktiki materiallarin
yigilmas1 vo timumilesdirilmasi, aparilan analizlorin riyazi yol ilo hesablanmasi
(miixtolif diisturlarla) muasir kriteriyalarla suyun keyfiyyatinin qiymatlondirilmasi
va onun istifads metodikas1 haqqinda todqiqat islori aparilmigdir.

Bas Mil-Mugan Kollektor suyundan gotiiriilmiis niimunalords {imumi mineralliq,
imumi codluq, anion vo kationlarin miinasibati, biogen elementlor, OK T ix), OBTs,
pH, oksigenin miqdar1, O.A.Alyokina gora sinif vo qruplar toyin edilmisdir.

Miixtalif mosafolordon gotiiriilmiis niimunalorin tadqiqi gostorir ki, bu sularin
torkibi, onlarda olan anion va kationlarin va bazi elementlarin miqdari farqlidir.

Umumi mineralligin vo iimumi codlugun artiq olmasi ona tokiilon miixtalif torkibli
tullant1 sularinin tasirini gdstorir. Umumi mineralligm vo iimumi codlugun, sinif vo
gruplarin belo doyiskon olmasi hissociklorin adsorbsiya vo desorbsiyanin miixtolif-
liyindan va kollektor suyunun siiratindan asili olaraq doyisir.

Frezeniusun gaydasindan istifads edorok, bazi montoagolorin duz torkibi hesablan-
migdir. Duz torkibinin miiqayisasi gostorir ki , zaman vo mokan daxilinds olduqgca
doyigkondir. Bu da suyun keg¢diyi orazilorin relyefinin miixtslifliyinden vo ona
tokiilon sularin torkibindan asili olaraq doyismisdir.
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SUTOMIZLaYiCi STANSIYALARDA
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SISTEMLI YANASMA

(Soh. 135-144)
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“Azarsu” ASC, “Sukanal” Elmi-Tadgigat va Layiha Institutu, Baki, Azarbaycan
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Abstract. Natural disasters or emergencies at water management facilities caused
by the external impact of the natural environment form an ecological risk. Analysis
and management of environmental risks play an essential role in developing prin-
ciples and practical measures aimed at protecting and functioning ecosystems. The
study of environmental risks of industrial enterprises and ways to influence them
contributes to optimizing management decisions.The methodology for assessing the
sustainability and ecological well-being of water supply stations is associated with
solving the problem of quantitative description of a large number of processes that
determine the properties of ecosystems. Risk assessment can be performed both
component-by-component and in various combinations depending on the complete-
ness of the study data.To effectively assess environmental risk in a particular area,
it is necessary to develop a systematic methodological approach based on which it
is necessary to develop methods that take into account the characteristics of eco-
nomic entities exposed to risk, sources of risk, and the specifics of the manifestation
of the consequences of certain natural disasters. Therefore, depending on the solved
problem of preventive measures, it is necessary to optimize the combination of pa-
rameters, accuracy of forecasting and depth of forecasting of environmental risk.

Key words: environmental risk methodology, complex of treatment facilities, en-
vironmental risk assessment, impact of the natural environment, sustainability as-
sessment.

AnHoTauusi. CTuxuiiHble Oe/ICTBHS WIN Ype3BblYaliHbIE CUTYAIIMHU Ha 00BEKTaxX
BOJTHOTO XO351HCTBA, BbI3BaHHBIE BHEIIIHUM BO3CHCTBUEM IIPUPOIHON cpeibl, pop-
MUPYIOT 3KOJIOTHUECKUN pUCK. AHAIU3 U YIPaBICHHUE SKOJIOIMYECKUMH PUCKAaMHU
UTPAIOT BaXKHYIO POJIb B pa3paboTKe MPUHIIUIIOB U IPAKTUYECKUX MEp, HAaIlPaBJIeH-
HBIX Ha 3aIIUTY U QyHKIIMOHHPOBaHUE 3KocucTeM. VccnenoBaHne 3KOIOTHUYECKUX
PHUCKOB MPOMBIIUIEHHBIX TPEANPHUATUN U CIOCOOOB BO3AECHCTBUS HAa HUX CHOCO0-
CTBYET ONTUMM3ALIUH YIIPABJICHUECKUX peleHUi. MeToinKa OlleHKH yCTOHYNBOCTH
Y HKOJIOTHYECKOT0 O1aronoixy4us CTaHIUI BOJOCHAOXKEHHUS CBS3aHa C PELICHUEM
3aJlaud KOJIMYECTBEHHOTO OMMCAaHMs OOJIBIIOTO KOJIMYECTBA MPOLECCOB, ONpeie-
JSFOINMX CBOMCTBA 3kocucTeM. OlLieHKa pUCKa MOXKET MPOBOIUTHCS KaK MOKOMIIO-
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HEHTHAs1, TaK U B PA3JIMYHBIX COYETAHUAX B 3aBUCUMOCTH OT ITOJIHOTHI TAHHBIX HMC-
cienoanus. Jns 3hGeKTHBHON OLEHKH IKOJIOTHYECKOTO PHCKa B KOHKPETHOM
cdepe HeoOxoaMMa pa3paboTKa CHCTEMHOTO METOJMUYECKOTO IOIX0/a, Ha OCHOBE
KOTOPOTO HEOOXOAMMO pa3paboTaTh METO/BI, YUUTHIBAIOIINE OCOOCHHOCTH XO35i-
CTBYIOIIUX CyOBEKTOB, IMOJBEPKEHHBIX PUCKY, ICTOUHUKHN PUCKA, CTICHUPUKY Jes-
TEJIbHOCTHU. POSIBJICHUE MTOCIECTBUI HEKOTOPhIX CTUXUIHBIX OencTBUi. [TosTOMy
B 3aBUCHUMOCTH OT pelIaeMoi 3a/1auu MpoUIaKTHIECKUX MEPONpUATH He0OXo-
JMMO ONTHMHU3HUPOBATh COYETAHUE TAPAMETPOB, TOYHOCTh U IIyOUHY ITPOrHO3HPO-
BaHMSI SKOJIOTUYECKOTO PUCKA.

KuroueBble ci1oBa: menooonozus 9Kk0102u4ecko20 puckd, KOMRAEKC OYUCTIHbIX
COOpYHCEHUU, OYEHKA IKOI02UUEeCKO20 PUCKA, B030eLcmeue Ha NPUPOOHYIO Cpeody,
OYeHKa YCmoudusoCmu.

Giris

Comiyyatin intensiv inkisafi vo istehlak hocmlorinin artmasi fonunda tobii
ehtiyatlarin azalmasi, dovlatlari ciddi ekoloji problemlor garsisinda qoymusdur.
Soharlords vo sohar otrafinda, sohor miihitinin insan orqanizmina tosiri kiitlovi xarak-
ter dasiyir: qaz tullantilar1 vo dayisikli su, sas-kiiyiin, vibrasiyanin, elektromaqnit
siialanmasinin tasirlori, soxsi molumat kontaktlarinin ¢ox olmasi, tobistdon arali,
tikililorin eyni tipli olmasi va s.

Biitiin bu amillar bir ¢ox insanlarin siiurunda “ekologiya” soziinii, “hayacan”,
“miihafiza”, “qorunmaq” kimi anlayislarla birlasdirir. Bununla bels, XXI asro aid
olan texnokrad tofokkiir o qodor giicliidiir ki, ekoloji problemlorin hallini vordis et-
diyimiz yollarda goriirlor: sonayeds istifads edilon texnologiyalara nozarat, tobiati
miihafizo qanunlarinin gabul edilmasi, “ekoloji tomiz” istehsal texnologiyalarinin
yaradilmasi vo s.

Tabii falakatlorin tosiri naticaesinde dayaniqligin qiymatlondirilmasina, ekoloji
omin-amanliga, ekoloji risklorin faktorlarinin qiymatlondirilmasi vo onlarin tasar-
riifat obyektlorinds monitoring gostoricilorinin aprobasiyasina olan elmi maraq,
miistoqil Azorbaycanin ekoloji siyasotinin prioritet masalolorindondir. Son
onilliklorda 6lkads ekoloji vaziyystin saglamlagdirilmasina yonolmis iri miqyash
dovlat programlart hoyata kegirilir vo hamginin iri hacmli maliyys vasaiti tolob edon
layihalar totbiq edilir.

Biitiin dovlat program va layiholorinds su tasarriifat: siyasatine xiisusi diqqgat ye-
tirilir. Belo ki, Azarbaycan respublikasinin 2017-2035-ci illor ii¢lin nozards tutulan
strategiyast, su resurslarinin idars edilmosinin inkisafina vo miihafizosino, homginin
beynolxalq soviyyados nozords tutulmus su tochizati vo sanitariya normalarina daha
yaxs1 uygunlasdirilmasina yonalmisdir.Su tosarriifati obyektlorinds tobii folakotlor
va ya fovgolado hallar, ekoloji riski formalasdirirlar. Ekoloji risklorin analizi vo idara
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edilmasi, ekosistemin foaliyyotino vo miihafizosino yonalmis praktiki todbirlorin vo
prinsiplorin hazirlanmasinda miihiim funksiyaya malikdir. Ekoloji riskin qiymat-
londirilmasi (EPA, 1998, Chemical risk assessment, 2001): ekosistem ii¢iin bir vo
ya bir ne¢o stress yaradan faktorlarin toyin edilmasi vo onlarin insan vo otraf miihito
vura bilocayi tohliikali tosirinin toyin edilmasidir. Bu prosedur, otraf miihito insanin
tosarriifat foaliyyotinin tosirinin ekoloji cohotdon osaslandirilmis normalarinin vo
diizgiin idarogilik gorarlarinin hazirlanmasi mogsadi ilo miixtalif soviyyali
ekosistemo, antropogen faktorlarin tosiri hagqinda molumatlarin sistemlosdirilmasi
va giymatlondirilmasi sistemini 6ziindo birlosdirir. Beloliklo, ekoloji risk konsep-
siyas1 — tosorriifat obyektinin vo tobii komplekslorin voziyystinin qiymotlon-
dirilmoasine yonalmis miiasir metodiki yanasmadir: miimkiin neqativ ekoloji soraitin
prognozlasdirilmasi, onlarin minimallasdirilmasi vo idaroetmoads optimal hallorin
tapilmasi.

[k ndvbodo insan saglamligina tosir edon faktorlara miinasibotdo ekoloji riskin
giymoatlondirilmasi proseduru kifayot qodor Syronilmisdir.Toassiif ki, miixtolif
komponentlordon vo faktorlardan ibarat miirokkob toskil olunmus ekosistem iigiin
risklorin giymatlondirilmasi hololik kifayot qodor Syronilmomisdir. Masolon,
odobiyyatda (EPA/630/R-00/002,2000; Lee, 2000; Guidelines..., 2002; Ray, 2002;
Ranke, 2004; Fabiano et al., 2004; EPA/630/P-03/001F, 2005; Foudoulakis, 2006;
Baird et al., 2008; Palma et al., 2008; Chen et al., 2008; Strause et al., 2008) riskin
giymoatlondirilmasi iiglin verilon molumatlar su ekosisteminin miixtolif
komponentlorini ohato edir: ¢okiintiilori, biomiixtalifliyi va s.

Materiallar vo metodlar

Axtariglarin mogsadi, Azorbaycanin su tosorriifatt obyektlorinin voziyyatinin
giymatlondirilmasi vo onlarin otraf miihito antropogen tosirlorinin doracasinin toyin
edilmosindon ibaratdir. Beynolxalq tobioti miihafizo sonodlorindo otraf miihito
onlarin tosiri, “planlasdirilan foaliyyatlorin otraf miihito istonilon tosirlorini nozordo
tutur: insanlarin saglamliq vo tohliikosizliyi, flora, fauna, torpaq, hava, iqlim, land-
saft, tarixi abidolor vo digor material obyektlor...” (Avropa Otraf Miihit Agentliyi-
nin..., 1990).

Azorbaycan Respublikasinin “Otraf miihitin miihafizosi” ganununda, istehsalat
miiossisolorinin istismarit zamani ekoloji tolobloro riayot vo ekoloji cohotdon
osaslandirilmis texnologiyalardan istifads edilmasinin labiidliiyii geyd olunmusdur.
“... Su tosarriifat1 vo kanalizasiya obyektlori effektiv tomizlomo vo zararsizlogdirmo
vasitolori ilo tochiz olunmalidir, tobiot resurslarindan gonastlo, rasional istifado
olunmalidir vo ekoloji tohliikasizlik todbirlori goriilmolidir” (“Otraf miihitin
miihafizasi haqqinda” Azarbaycan Respublikasinin Qanunu 8 iyun 1999-cu il tarixli,
678-1Q Ne-li).
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Foaliyyotds olan su tosorriifati obyektlorinin otraf miihito tosirinin kompleks
qiymatlondirilmasi prinsiplorinin metodikasinda va tasorriifat sistemlorinin 6ziinda
antropogen tasirlarin qiymatlondirilmasi saviyyasinds miihiim forqlor mévcuddur.
Belo olan halda ekoloji riskin qiymatlondirilmasindo miixtslif aspektlor nozordon
kecirilir: obyektin tobioti miithafizo sahslorino nisboton yerlogsmasi, torpaqlardan
istifado, atmosferin miihafizasi, su resurslarinin miihafizosi homginin istifadasi vo
tullantilarin utilizasiyasi. Ona gors do, komponentlor tizro elmi axtarislar, antropogen
tasirlorin ndvlar izrs; uzunlugu, miqyasi, tobii va tobii-tasarriifat sistemlori daxilinde
boliinmasi talob olunur.

Tahlil vo miizakiralor
Ekoloji risk, istonilon basqa risklor kimi bag vermo ehtimali vo noticolorinin
agirhig baximindan qiymotlondirilir. Ehtimal nozariyyasi hor hansi slverissiz
hadisonin bas vermosi naticasinda riski, tohlitkonin, miimkiin ziyanin komiyyat

gostaricisi kimi toyin edir (cadval 1).

Cadval 1. Ekoloji riskin manbalari vo faktorlar:

Ekoloji riskin manbayi Ekoloji riskin daha ¢ox yayilmis faktoru

Faydali qazintilarin istehsali naticosindo
landsaftin mohv edilmosi, siini su
hovzalorin amala golmasi,intensiv melio-
rasiya islori, yasilliglarin mohv edilmasi

Tobii mithite antropogen miidaxilo

Tabii su hovzolorinin, havanin zararli
tullantilarla ¢irklondirilmasi, torpagin is-
tehsal tullantilari il ¢irklandirilmasi, bios-
ferin energetik cirklondirilmasi va s.

Tabii otraf miihito texnogen tosirlor

Zalzolo, sel, dasqin, siiriismo, landsaft

Tobii hadisaler 9
yangini, quraqliq vo s.

Ekoloji risk ehtimali yaradan istehsalat proseslori vo aspektlori, 14001:2015
seriyali ISO taloblorino uygun olaraq daim dyronilmali vo qiymatlondirilmolidir.
Riska nalor sabab ola bilar:

- Ekoloji aspektlor

- Qobul edilmis 6hdsliklor

- Miixtolif faktorlar, gozalar vo digor fovgolado hallar.

Umumi goriiniisdo ekoloji risklorin idaro edilmosi novboti marhalolordon
ibaratdir:

1-ci morhala. Ekoloji risklorin identifikasiyasi. Gdostorilon foaliyyatlor ii¢iin
xarakterik olan risklorin toyin edilmasi vo dyronilmasi.
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2-ci marhala. Riskin giymatlondirilmasi. Onun bas vermo ehtimalinin vo dayon
ziyanin 6l¢iilorinin toyin edilmasi.

3-cli marhaloa. Risklorin idars edilms tisulunun se¢ilmasi va tatbiq edilmasi.

Alinmis naticolor asasinda idaroetmonin holli variantlarinin hazirlanmasi bas
verir. Hor bir hall varianti, diizgiin variant sec¢ilmoadiyi togdirdo bas vera bilocok
neqativ naticolor ndqteyi nozorindon dyronilir, daha sonra ekoloji risklorin imumi
komiyyat qiymatlondirilmasi hazirlanir vo yekun garar qobul edilir.

Ekoloji riskin gqiymatlondirilmasinin miimkiin variantlari:

1. Ehtimalin qiymatlondirilmasi vo ya arzuolunmaz hadisonin imkanlar1 (P).

2. Gostarilon hadisa bas verdiyi taqdirde doymis “ziyanin” giymatlondirilmasi
(Y).

3. Ehtimalin vo “ziyanin” uygunlasdirilmasi (klassik variantda baraborlik R=P.Y)

4. Riskin iki 6l¢iilii koordinatlarda qiymatlondirilmasi (P;Y)

Dordiincli yanagsma onunla maraqlidir ki, onun istifadesi miixtalif ekoloji
soraitlori daha genis ohats edir vo daha ¢ox molumatlara malikdir. Bundan slavo bu
yanagma, ciddi ziyanla noticolonon lakin az ehtimal edilon vo daha ¢ox ehtimal
edilon lakin az ziyan vuran hadisalari forqlondirmays va qiymatlondirmays imkan
yaradir. Ekoloji riskin komiyyot qiymatlondirilmaosi, idaraetma hollorinin se¢ilmasi
iclin gorar gobul edilmosinin osasini toskil edir.

Hal hazirda ekoloji risk konsepsiyasi 6z aktualligini saxlayir, bu da 6z novbasinda
risklorin hesablanmasinda daha ¢ox yeni yanasmalarin omolo golmosina sabob olur.
Bu onunla izah olunur ki, bir torafdon ekoloji riskin doqiq formalasmis nazariyyasi
vo onun hesablanmasinin yekun metodologiyasi yoxdur, digor torafdon - oldo olunan
molumatlarin miixtslifliyi, dyranilon obyektlorin xiisusiyyatlori, soraitin miixtalifliyi
Vo S.

Ekoloji risk movzusu ils bagli maqalslorin analizi, risklerin qiymatlondirilme-
sindo miixtalif yanagmalarin oldugu molum olur. Belo ki, bir sira xarici aragdirma-
larda ekoloji risk meyar1 kimi, deterministik tasvirds konsentrasiya soviyyasinin
toksikliyo nisbati gostarilir. Bu nisbi yanagsmada risk meyar1 kimi, konsentrasiyanin
YVQH (Kapaun, 2011) nisbaton artmasi ehtimali gostarilir.

Masoalon, ARAMIS Avropa layihasinda, sonaye obyektinin ekoloji risklarinin
qiymatlondirilmasi liglin yanasmanin hazirlanmasinda, deterministik yanagsmadan
istifads edilmis va sistem {igiin tohliiks yaradan faktorlar toplusu kimi tayin edilon
risk indeksi anlayis1 gobul edilmisdir. Riskin vacib xiisusiyyati kimi, riskin ciddilik
indeksi gobul edilir hansi ki, tohliiko faktorlarinin reallagsma ehtimalini va ciddi risk
indekslorinin har bir faktorunun spesifikliyini 6ziinds birlosdirir. Spesifik indekslor
effektin dord soviyyosi iigiin 0-dan 100 bala godor 6lctiliir (asagi, geri ¢evrilo bilon,
geri donmaz va katostrafik).

Riskin ciddiliyin imumi indeksi, kritik hadisolorin bag verma tezliyinin ehtimal
edilon sayinin, riskin uygun ciddilik indeksi ils comlomaklo 0-dan 1000 araliginda
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toyin edilir. Sonra riskin ciddilik indeksinin dord qradasiyas: daxil edilir: agor
naticolor 750 don ¢oxdursa — risk ekstremal yiiksokdir, 750-300 risk yiiksokdir, 300-
50 risk tohliikesi ortadir, digor gostoricilor iiglin — risk tohliikosi asagidir
(https://unece.org).

Bu tisulun iistiinliiyli ondan ibaratdir ki, 6l¢iisiiz indekslorin istifadosi yoxlama
prosedurunu sadslagdirir vo alinan naticalorin digar anoloji gostaricilorlo miigayise
edilmasing imkan yaradir.

Homginin bu zaman gostaricilorin kamiyyat doyisikliklorinin sifirla bir araliginda
yerlosdirilmasi sadslosir bu da timumi skalada (Mouanosa, 2009) miigayisoni hoyata
ke¢irmaya imkan verir. Ekoloji risklorin identifikasiyasinin va qiymatlondirilmasinin
iimumi metodikas1 yoxdur, miiassiso 6zii bunu toyin edir. Ekoloji risk-idaroetmonin
standart metodologiyas1 — marhalolor arasindaki qarsiliglh slagani nazards tutur,
hansilar ki, timumilikdo moévcud problemlori toyin etmoys, hoalli yollarim
hazirlamaga va bu gorarlarin praktiki realizo olunmasina sorait yaratmaga komok
edir. Risklorin identifikasiyasinin va qiymatlondirilmasinin naticolorine asasan,
risklorin reestri yaradilir va risklorin idarsedilmasi proqrami hazirlanir.

Miisssisalarin ekoloji risklarinin minimuma endirilmasi tisullarinin aparilan ana-
lizi idaraetma gorarlarin optimallagdirilmasi {igiin zaruridir. Masalon, 2009-cu ilda
L.A.Mogalovanin toklif etdiyi ekoloji risklorin idarsedilmasi tisullari, yaranmis
soraitdon asili olaraq istonilon risk yaradan faktora vo potensial olaraq miimkiin
ekoloji zarorlorin giymatlondirilmasi {igiin istifadosi codval 2-do gostorilmisdir.
Miiollif torafindon toklif edilon tsullar ardicil xarakter kosb edir, bununla belo
miiossisa istehsalin saha spesifikliyindon asili olaraq 6z strategiyasini hazirlayib
diizalislor edo bilar.

Qeyd etmok lazimdir ki, foaliyyotdo olan su tosorriifati obyektlorinin otraf miihito
tosirinin kompleks qiymotlondirilmasi prinsiplorinin metodikasinda vo tosorriifat
sistemlorinin 6ziindo antropogen tosirlorin soviyyasinin qiymatlondirilmasinda
ohomiyyatli forqlor mévcuddur. Bu halda ekoloji risklorin axtarislar1 zaman bir sira
mosalalor nazordon kegcirilir: tobioti miihafizo sahslorino nisboton obyektin
yerlogsmasi, su resurslarinin istifadssi vo miihafizasi, tullantilarin utilizasiyasi va s.
Bunun {i¢iin komponentlor lizra elmi axtarislar, texnogen va antropogen tosirlarin
novlor, miiddot, miqyas iizro boliinmosi, tobii vo tobii-tosorriifat sistemlori
hiidudlarinda intensivliyi tolob olunur.

Azarbaycan tobii: dasqinlar, zolzalo, quraqliq, stiriismo, pal¢iq, pal¢cig-das axinlar
vo hamginin texnogen, naqliyyat vo sonaye gozalarina nisbotds hossasdir. 2023-cii
ilin ikinci yarisinda Azarbaycanin orazisinds yagan giiclii leysan yagislar, bir sira
bolgolordo Astara, Lonkoran, Zaqatala vo s. giiclii sel axinlarina vo dasqinlara sobob
olmusdur.

Bir sira orazilordon ohalinin ¢ixarilmasina ehtiyac yaranmigdir. Sel sular1 vo
dasqinlar bir sira tohliikoli fosadlar torotmisdir: ¢aylar mocrasindan ¢ixmis yasayis
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Cadval 2. Ekoloji risklorin idars edilmasi tisullar:

Idars etmo isullari

Risk faktorlari

Foaliyyat strategiyast

Ekoloji risk anlami

Xarici faktorlarin makro
— mikro soviyyasi

Yaranan risko gars1 miiossiso maliyya
itkilorino sabab olan heg bir faaliyyat
gostormir

Ekoloji riskin
torofdaglara
oOtiiriilmosi

Xarici faktorlarin mini-
mal soviyyosi

Risk tam vo ya gismon digor obyektlora
otiiriilir: podratcilar, homin sahado
foaliyyat gostoron digor miiossisalor

Oziinii sigotalama

Xarici vo daxili faktorlar

Miisssiso kompensasiya monbayi kimi

xiisusi fondlar yaradir

Ciddi nazarot asasinda stimullagdirma
iizro effektiv sistem tolob olunur:
Corimolar, yiiksok miikafatlar,

Daxili ekoloji

.. Daxili faktorlar
normalarin totbiqi

Boyiik miqgdarda resurslar talob edon

Daxili faktorl k .
axili faktorlar, maxro (omok, material, molumat) xobordar va

Ekoloji ziyanin . .
vo mezo saviyyali xarici

azaldilmasi faktorlar kompensasiya edici ekc_)llop tadbirlor
hoyata kegirilir
Qobul edilmaz saviyyadas ekoloji riskin
Ekoloji riskdon . . yaranmasina sabab ola bilen istehsalat-
Daxili vo xarici faktorlar . . . .
yayimnma tosarriifat foaliyystlorinden miisssisenin

imtina etmasi

montogalorinin orazisini su basmisdir, okin saholori mohv edilmisdir, kommu-
nikasiya sistemlorinin foaliyyatindo fasilolor yaranmigdir vo s. Sel vo dasqinlar
osason su miihafizo zonalarinda tosorriifat foaliyyatinin aparilmasinda xiisusi qay-
dalara omol edilmomasi noticosinds yaranir.

Bos torpaglarin ¢atismamazligini asas gotirorok yerli tosorriifat subyektlori iqti-
sadi moagsado uygunlugunu nazors almadan ¢aylarin moacrasinda torpagin inkisaf
etdirilmosi kimi yanlis qorarlar verirlor. Bunun naticosindo ¢aylarin moacrasinda
obyektlorin say1 artir vo dagqinlar zamani daha ¢ox tosorriifata ziyan doyir.

Bundan slavo, ¢ay hovzalorinin avtomobil vo domir yollarinin, korpiilorin torpaq
tokmolori, sonaye vo yasayis tikililori ilo inkisaf etdirilmosi ¢ayin su buraxma
qabiliyyatini azaldir vo bu da sel sular1 golon zaman daha ¢ox orazinin dasqinlardan
ziyan gormosing sobab olur.

Digor torofdon hotta 6z parametrlorino gora kigik dasqinlar noticosinds bu tip
proseslorin az ehtimal olundugu orazilorin su altinda qalmasi, katostrafik naticolora
saobob olan proses kimi sociyyolondirilo bilor. Ona goro do, qlobal iglim doyismasi
proseslori bas veran soraitdo, ovvallor miisahido edilmoyon katostrafik proseslor bas
vera bilar, hansilar ki, insan hayatina va saglamligina, hoyat iigiin vacib su tosorriifati
komplekslori stansiyalarina ciddi ziyan vura bilar.
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Nozoars almaq lazimdir ki, tobii falakatlor naticasinda (zalzalo, siiriismo, sel va s.)
yerlistli su tosarriifati qurgulart sistemlori (nasos stansiyalari, tozyiq qiillalori,
tomizloyici qurgular vo s.) daha asanliqla zadslonir vo dagintilara moruz qalir.
Qurgularda, anbarlarda, miihandis tikililorinds vo kommunikasiyalarda daginti vo
zadoalonmolar insanlarin normal hayat faaliyyatinin pozulmasina sobab olur (igmali
su tominatinin kosilmasi, kanalizasiya va su tomizloayici sistemlorinin siradan ¢ix-
mast). Bu soraitda, su tosorriifati sistemlorinin enerji hissasi: agiq tipli yarimstansi-
yalar vo nozarat-6lgma cihazlari ¢ox hassas qrupa aiddir.

Tobii falakotlordon miihafizs {i¢lin, su tosarriifat: sistemlorinin idars edilmasi
strategiyasinda, iri hocmli material vo maliyyo resurslari talob edon xiisusi mithondis
qurgularinin insasindan alavo, ekoloji risklorin monitoringinin aparilmast miithiim
ohomiyyat kasb edir.

Sakil 1. Sel vo dasqinlardan sonra yasayis mantagalorinin va tullanti su
tomizloyici qurgularin vaziyyati.
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Olbatto ki, tobiot xarakterli fovgolado hallarin oksariyyatinin garsisinin alinmasi
miimkiin deyil. Hotta miixtolif zaman kasiyi arzindo, eyni arazido biitiin statistik
gostaricilorin aragdirilmasina baxmayaraq, tobist kataklizmlarinin qabaqcadan bas
vermosini toyin edorok xobordar etmok miimkiin deyil. Xiisusi ilo gqeyd etmok
lazimdir ki, alinan malumatlarin boytiik hissasi geyri doqiqdir, ¢linki insan, istonilon
tosarriifat foaliyystindo, tobii landsafta miidaxilasinin naticalorini hor zaman diizgiin
prognozlasdirmagq iqtidarinda deyil.

Tabiot balanslagdirilmis bir sistemdir, miihitin istonilon bir komponentina edilon
miidaxilo digor miihitdo doyisikliklors sobab olur. Tabii riskin vo fosadlarinin
azaldilmasi, problemlorin kompleks halli {i¢iin, potensial vo faktiki ziyanin
risklorinin, tohliikalorin qiymatlondirilmosinin miiasir metodlarinin dyronilmasi
vacibdir.

Sonaye miiassisalorinin ekoloji risklorinin vo onlara tosir tisullarinin analizi idara
etma gorarlarinin optimallasdirilmasina imkan yaradir.

Noatica

Su tachizati stansiyalarinin ekoloji tohliikesizliyinin vo dayaniqliginin qiymatlon-
dirilmosi metodikasi, ekosistemin xiisusiyyotlorini miioyyon edon ¢oxlu sayda
proseslorin komiyyatco tasvir edilmasi probleminin halli ilo baglidir. Bu halda, pro-
gram tominatl riyazi modellorin vo hesablama tisullarinin totbiq edilmosi daha rahat
va effektiv hesab olunur. Riskin gqiymatlondirilmasi, komponentlar {izro vo hamginin
axtarig molumatlarinin dolgunlugundan asili olaraq miixtolif kombinasiyalarda
hesablana bilor.

Baxmayaraq ki, elmi ugurlar tobii folakatlor hagqinda anlayislarin genislonmosino
imkan yaratmisdir, homginin monitirinqg texnologiyalarinin inkisafi miixtolif
manbalordon moalumatlarin alinmasini genislondirmisdir yena do ekoloji risklorin
faktorlarinin zsif yerlori hagqinda molumatlarin ¢atismamasi hiss olunur. Risk prob-
leminin tadqiqatcilart geyri miioyyon hadisalorin doracasinin vo miimkiin neqativ
naticalorin qiymatlondirilmasi ligiin miixtalif tisullardan istifads edirlor.

Bu tsullardan istifads edilmasi, statistik molumatlarin dolgunlugu, qiymatlon-
dirilon obyektin xiisusiyyatlori, hadisalorin periodikliyi, prognozlasdirilmasi va s.
baximindan osaslandirilmigdir. Belaliklo, konkret bolgads ekoloji riskin effektiv
giymatlondirilmasi ti¢iin, sistemli metodiki yanasma hazirlanmalidir, harada ki, risko
moruz qalan tosarriifat obyektinin xiisusiyyatlari, risklorin monbayi, miioyyan tobii
folakotlordon yaranan fosadlarin spesifikast nozore alinmalidir. Ona gora do, qarsiya
goyulan masalonin hallindon asili olaraq, profilaktik todbirlorin kegirilmasi li¢iin
parametrlorin optimal uygunlugu, ehtimalin doqiqliyi vo ekoloji risk ehtimalinin
osaslandirilmasi labiiddur.
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Abstract: The area of the Caspian Sea is 380,000 km®. Its water level is 28 meters
below the level of the world ocean. 130 large and small rivers flow into the Caspian
Sea. These are mainly Volga 80%, Kura 6% and Ural, Terek, Sulak, Amur rivers.
Its characteristic feature, which distinguishes it from other large water bodies, is the
constant change of its level in a wide range. The main reason for this is the climate
factor. The climate factor also shows its influence in the inflow (river waters flowing
into the sea and precipitation falling on the surface) and outflow (evaporation from
the surface) parts of the Caspian water balance. The water of the Caspian Sea is of
oceanic origin. The average salinity of its water is 12.85% (the average salinity of
ocean water is 35%). The low salinity is due to the closed sea and large river flows.
Compared to ocean waters, the amount of carbonates and sulfates in Caspian water
is high, and the amount of chlorides is low.

A large amount of organic matter leads to a decrease in the chemical and biolog-
ical quality of the Caspian Sea water. Biological and chemical oxygen demand
(BODs and COD), determination of nitrogen compounds are the main indicators of
organic pollution in water. Organic substances found in water can be of plant or an-
imal origin. Plant-derived organic matter enters the water as a result of decomposi-
tion of aquatic plants and other plants. Organic substances of animal origin can be
mixed with water from sources as a result of human life and labor activities. Sources
of organic matter are sewage treatment plants, industrial effluents, and agricultural
runoff. Water pollution with organic substances can be confirmed in the following
cases:

a) when several indicators of chemical pollution are examined in water at the
same time;

b) when various microorganisms, especially intestinal bacteria, are found along
with indicators of chemical pollution;

c¢) when the sanitary condition around the water basin is unsatisfactory.

Ammonia as a primary product of decomposition indicates fresh contamination
of water with proteins, the finding of nitrite salts indicates relatively old contami-
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nation, and the detection of nitrate nitrogen indicates the completion of decompo-
sition of organic matter, mineralization, and long-standing contamination. This de-
pendence should be taken into account in the implementation of measures for the
protection of water from contamination with azotite compounds, its purification and
neutralization.

Keywords: organic pollutant, nitrogen compounds, wastewater, biological oxy-
gen demand.

Annoranusi: [Tnomane Kacruiickoro mopst cocrasimsier 380 000 km>. YpoBenn
€ro BOJIbI Ha 28 METPOB HMKE YPOBHS MUPOBOro okeaHa. B Kacnmiickoe Mmope Bma-
natoT 130 Gonbiiux 1 Manbix pek. B ocHoBHoMm 310 Bonra 80%, Kypa 6% u peku
VYpan, Tepek, Cynak, AMyp.

Ero xapakrepHoit 0cOO€HHOCTbHIO, OTIIMYAIOLIEH OT APYTUX KPYIHBIX BOJIOEMOB,
SIBJISIETCS IOCTOSIHHOE U3MEHEHHE YPOBHS B MIMPOKUX mpenenax. OCHOBHAs Mpu-
YUHA 3TOTO — KIMMaTudeckuii gpakrop. Knmumarndeckuit pakTtop mposBISIET CBOE
BIIMSTHUE TAK)Ke B IPUTOYHOM (BIaJ€HHE PEUHBIX BOJ B MOPE U OCAJKH, BbINAat0-
I[1€ Ha MOBEPXHOCTh) U OTBOAHOM (MCIapeHHe C MOBEPXHOCTH) YACTAX BOJIHOTO
6ananca Kacnms. Boga Kacrniuiickoro Mmopst IMeeT okeaHHYeCKOe MPOUCXOXKICHHE.
Cpennsisi coneHocTh ero Boabl coctaBisieT 12,85 % (cpelnHsst COEHOCTh BOJBI
okeaHa - 35%). Huzkas coneHocTh 00ycCiioBI€Ha 3aKphITHIM MOPEM U KPYITHBIM ped-
HBIM CTOKOM. [10 CpaBHEHUIO ¢ OKEaHNYECKUMH BOJAMU B KaCIIMICKON BOJIE BBICO-
KO€ KOJINYECTBO KapOOHATOB U CyNb(]aTOB, a KOJMUECTBO XJIOPUAOB HU3KOE.

Bosnbioe kom4ecTBO OpraHMueCcKOro BEIECTBA MPUBOIUT K CHIDKEHUIO XUMHU-
YeCcKOro U Ouonoruyeckoro kadectna Bojbl Kacnuiickoro Mops. buonoruueckas u
xumudeckas norpednocts B kucnoponae (ObTs u OKT), onpenenenne coeqnHeHnA
a30Ta SIBJISIIOTCS] OCHOBHBIMHU IOKA3aTeIIMU OPraHUYeCKOTo 3arpsizHeHust BoJbl. Op-
raHM4eCcKre BEIIeCTBa, COAepPKAIINECs B BOAE, MOTYT ObITh PACTUTEIHHOTO WU
KUBOTHOTO IPOUCX0XkAeHUsA. OpraHnyecKHe BeIecTBa paCTUTEIBHOTO ITPOUCXOXK-
JIEHUs TOMAaJal0T B BOAY B pe3y/bTaTe pasziioKEeHUsl BOJHBIX PAaCTEHUN U IPYrUX
pactenuil. OpraHnyeckue BEeUIeCTBa )KUBOTHOTO MPOUCXOKACHHUSI MOTYT CMEIIH-
BaThCS C BOJIOM MCTOYHUKOB B PE3yJbTaTe )KM3HEACSITENbHOCTU U TPYIOBOU Jes-
TEJIbHOCTHU YeNloBeKa. MIcTouHnkaMu opraHMyeCcKUX BEIIECTB SBJISIFOTCS OYMCTHBIE
COOPY>KEHUS, TPOMBILIUIEHHBIE CTOUHBIE BOJIbI M CEJIbCKOX031CTBEHHBIE CTOKH. 3a-
IpsA3HEHHE BOJIbI OPraHWYECKUMHU BEIIECTBAMH MOXKET ObITh OATBEPAKICHO B Clie-
JYIOIIUX CITydasx:

a) MpU OAHOBPEMEHHOM HCCIIEZIOBAHUU B BOJI€ HECKOJIBKUX MOKA3aTeNeH XUMHU-
YEeCKOT0 3arpsi3HEHUS;

0) mpu 0OHapy>KEHUH HAPAAY C UHAUKATOpAMU XUMUYECKOTO 3arpsi3HEHUS pas3-
JUYHBIX MUKPOOPTraHU3MOB, OCOOCHHO KUIIEYHBIX OaKTEpHii;

B) KOIJ]Ja CAHUTAPHOE COCTOSIHUE BOKPYT BOJIOEMA HEYIOBIETBOPUTEIILHOE.
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Hannane amvmaka Kak TMEPBUYHOTIO ITPOAYKTA PA3JIOKCHHUA YKA3bIBACT HAa CBEKCEC
3arpsA3HCHUC BO/IbI 6eJ'IKaMI/I, HaXO0XJACHUC HUTPUTHBIX COJIel — Ha OTHOCHUTEIBHO
CTapocC 3arpsA3HECHUE, a O6Hap}’)KeHI/Ie HUTPATHOI'O a30Ta — Ha 3aBCPUICHUC Pa3Jio-
KCHUS OPraHNYCCKOIo BEIICCTBA, MUHCPATIU3AUIO U JJABHEC 3aIrPA3HCHUC. 9Ty 3a-
BHUCHUMOCTD CJICAYET YUUTBIBATH IIPU p€ain3aluin MGpOHpI/If{TI/Iﬁ 110 OXpPaHE€ BOJbI OT
3arpsA3HCHHA COCIUHCHUAMUA a30Ta, €€ OYUCTKE U HGﬁTpElJ'IPI?;&HHH.

KiroueBble cli0Ba: opeanuueckue 3azpsazHument, coeOUHeHUs azomad, CmouHbvle

80001, OUONO2UYECKAS NOMPEOHOCMb 8 KUCTIOPOOe.
Giris

Xoazar donizinin sahasi 380.000 km3-dir. Onun suyunun soviyyasi diinya okea-
ninin saviyyasindan 28 metr agagidadir. Xozar donizinas irili-xirdali 130 cay tokiiliir.
Bunlar asason Volga 80%, Kiir 6% vo Ural ¢ay1, Terek, Sulak, Amur ¢aylaridir.

Onu digor iri hocmli su tutumlarindan forqlondiron sociyyovi xiisusiyyoti
soviyyasinin genis diapazonda daimi doyismasidir. Bunun asas sabobi iglim amilidir.
Iqlim amili do 6z tosirini Xozorin su balansinin galir (donizs axan ¢aylarin sular1 vo
sotho diison yagintilar) vo ¢ixar (sothdon buxarlanma) hissolorindo gdstorir. Xozor
danizinin suyu okean mangalidir. Onun suyunun orta duzlulugu 12,85% (promil)
toskil edir (okean suyunun orta duzlulugu 35%dir). Duzlulugun asagi olmasi donizin
gapali olmasi vo ¢ay aximlarimin boyiik olmasi ilo slagodardr.

Xazar donizi sularimin ¢irklonmasi vo bununla slagadar ekoloji soraitin korlan-
mast son dovriin on mithiim problemidir. Zongin tabii sarvatlori vo miialico
ohamiyyati tarixon onun atrafinda ¢oxlu sayda insanlarin moskunlasmasina sabab
olmusdur. Xozor donizinin asas ¢irklonmo manbalari onun hovzasindo, sahillorinda
vo akvatoriyalarinda yerlogon soharlorin vo sonaye obyektlorinin tullanti sulari, doniz
noqliyyatindan vo neft modonlorindon daxil olan miixtalif ¢irklondiricilordir.

Uzvi maddalorin goxlugu Xozar donizi suyunun kimyavi va bioloji keyfiyyatinin
azalmasina gotirib ¢ixarir. Oksigens bioloji vo kimyovi tolobat (OBTs vo OKT), azot
birlogsmolorinin toyini suda {izvi ¢irklonmonin osas gostariciloridir. Suda agkar ol-
unan tizvi maddolor bitki vo heyvan monsali ola bilor. Bitki mongali iizvi maddolor
su bitkilorinin vo basqa bitkilorin parcalanmasi naticosinds suya qarigir. Heyvani
monsgali lizvi maddalor iso insanin vo suda yasayan heyvanlarin hoyat foaliyyati
naticasinda suya qarisa bilar (Kazimov va b., 2007).

Uzvi maddalorin monbalori tullanti su tamizloyici qurgular, sonaye tullanti sulari
vo kond tosorriifati axinlardir. Suyun tizvi maddolarls ¢irklonmoasini asagidaki hal-
larda tosdiq etmok olar:

a) suda eyni zamanda bir ne¢o kimyavi ¢irklonmo gostoricisi tapildiqda;

b) su hovzasi otrafinda sanitar voziyyastin geyri-qonastboxs olmasi.

Ammonyak pargalanmanin ilkin mohsulu kimi suyun ziilallarla tozo
cirklonmasini, nitrit duzlarinin tapilmasi nisbaton kdhna ¢irklonmani, nitrat azotunun
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SUDAN [STIFADONIN EKOLOJi PROBLEMLORI
askar olunmasi isa lizvi maddolorin pargalanmasinin basa ¢atdigini, minerallagdigini
va ¢irklonmonin ¢oxdan bas verdiyini gostorir. Bu asililiq suyun azotlu birlogmolorlo
cirklonmodon miihafizosing, onun tomizlonmasi vo zorarsizlosdirilmosino dair
tadbirlorin hayata kecirilmasindo nozaore alinmalidir (Kazimov va b., 2007).

Material vo metod

Toqdim olunan isds suyun pH-1 PHS markali ionimer cihazi vasitasilo dl¢iilmiis,
OKT, OBT;s va oksigenin miqdart titrometrik tisuldan, ammonium va nitrit ionlarmnin
miqdarimi toyin etmak iiciin iso DR/2400 spektrofotometrdon istifads olunmusdur
(JIypoe ,1984).

Tahlil vo miizakira

Suyun oksidlogsma doracasi manbayin noviindon asilidir. Beloki, 5-15°C - tem-
peraturda layarasi sularin oksidlosma doracasi an asagi ( 2 mq/l-o godoar ), adi quyu
suyunun oksidlosma doracasi 3-4 mq/l-o godor ola bilor. A¢iq monbalorin suyunun
oksidlogsma daracasing ilin fasillori, su manbalarinin qidalandiran ¢ay vo kanallarin
voziyyati tasir edir. OBTs suda olan {izvi maddslorin par¢alanmasi tigiin no qodor
hall edilmis oksigenin lazim oldugunu gdstarir. Digar torafdon suda hall olmus ok-
sigen su canlilar1 torofindon udulur. Buna gora do ¢ox ¢irkli sularda oksigenin
miqdar1 tomiz suya nisbaton az olur.

Doniz suyunun ciddi deracads tizvi ¢irklonmasi siirotlo onun oksigensizlogmasing,
azot birlogsmolorinin yiiksak qatiligina, baliglarin vo su onurgasizlarinin yox olmasina
sabab ola bilor. Miixtalif monbalordon suya daxil olan azot torkibli tizvi maddolor
parcalanaraq azotlu birlosmolora c¢evrilirlor. ©molo golmis ammonyak ya
qazqabarciglart halinda xaric olur, yaxud da basqa birlosmalorlo birlogorok ammo-
nium duzlarina ¢evrilir. Suda hall olmus oksigenin miqdar1 az olduqda ziilallarin
parg¢alanmasi burada basa ¢atir. Oksigenin miqdar1 ¢ox oldugda parcalanma nitrit vo
nitrat azotunun amolo golmasina qodor davam edir (bpyeBuy,1941).

Azot duzlar1 bazon suya miixtalif ¢lirlintiilorin torkibinds va yeralti sulara mineral
azotla zongin olan torpaqlardan da qariga bilor. Belo halda ziilalin pargalanmasindan
omoalo golon digor mohsullar agkar olunmur. Ona gors do bu zaman azot duzlari
suyun ¢irklonma gostaricisi sayila bilmoaz. Bir qayda olaraq bataqliq sularinda am-
monium duzlarinin miqdar1 yiiksok olur. Tobii sularda ammonium duzlarinin
artmasinin asas sobabi ziilal galiglarinin, heyvan cosadlorinin, ¢iiriintii mohsullarinin,
maye vo bark ifrazat mohsullarinin qarigsmasidir. Bu amillorls su toza ¢irklondikdo
ammonium duzlarimin miqdar1 0,1 mq/l-don ¢ox olur. Tomiz vo goffaf sularda iss bu
birlogmolor 0,1 mg/l-don ¢ox olmur (bpyesuy, 1941).

Xazor donizinin ekologiyasinin tohlilindo asason onun antropogen tasirlordon
gorunmasi nazara alinir. Ekoloji sabitliyi saxlamaqdan 6trii antropogen tosirlorin
naticasi arasdirilmisdir. Xozor donizinin ekologiyasina donizs tokiilon sath sulari
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tosir edo bilor. Bunu nozors alaraq Xozor donizinds tizvi maddalorin - OKT, OBTs,
azot birlogsmalorinin, oksigenin miqdariin, pH-in doyismosindoki ganunauy-
gunluglarin 6yronilmasi onun ekologiyasini qorumagq ti¢iin bir vasitodir (Qanborov
vo b., 2023). Bunlar1 nozors alaraq toqdim olunan isdo Xozor donizinin suyunun
sanitar-kimyovi gostoricilori miixtolif illords vo miixtolif mosafolordo dyronilmis,
alinan naticolor codval 1-do gostorilmisdir.

Cadval 1. Xozar danizindan miixtalif illords gotiiriilmiis su niimunalarinin
sanitar- kKimyavi gostoricilori vo pH-nin analiz naticalori

NH'; | NO2 |OKTwpixy| O2 OBTs

No Nt‘.;nf‘f:;f’l"_’.“n Tarix (;6)1;) mg/l | mg! | mqO1 | mg/l | mqeOu1
goturulduyu yer ) €2) | (<3| <15 | 4 | (<3)

| Hovsanmonte- 5 69 5050! g1 | 0.04 | 0.01 | 400 | 80 3.6
qost |

2. i‘;ﬁanmgm' 21.092021| 7.4 | 004 | 008 | 397 | 94 | 37

Hovsan montoqosi

3 (150 m ey [21:092021] 72 | 0.04 | 008 | 408 | 80 | 43
Hovsan montogosi

4 | (S0 may [20082022) 72 | 008 | 02 | 327 | 84 | 45

5. E:flan mantd- 159 08.2022| 7.0 | 0.08 |0.005| 384 | 7.9 | 59

6. | Sixov montogosi I [08.09.2020| 8.0 0.18 0.01 49.0 7,9 6.2

7. | Sixov montoqosi [ {22.09.2021| 7.0 0.04 0.05 39.0 8.0 3.5

Sixov mantoaqgasi 11

(150 m arali) 22.09.2021| 7.0 0.04 0.05 43.2 71 6.5

9. |Sixov montaqgasi I [19.08.2022| 7.0 0.04 |0.005| 29.7 8.4 6.7

S1xov montoaqosi 11

10. (150 m aral1)

19.08.2022| 7.0 0.08 [0.005| 314 8.2 6.5

Cadvoaldon goriindiiyii kimi, pH vo azot birlogsmoalorinin qiymotindo miixtalif
illords ciddi dayisiklik olmayib, yalniz OKT vo OBTs-in qiymati normadan 2-3 dofa
artiq olmusdur.

Qeyd etmak lazimdir ki, Xozor donizinin pH gostaricisi basqa donizlorden
forqlonir. Bu tizvi maddslarin par¢alanmasindan, karbonat sisteminin voziyyatindon
vo fotosintezdon asilidir.
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Notica

Xozor donizinin geyd olunan montogoalorinin suyunda OKT vo OBTs miixtolif
illords normadan ytiksok olmas1 ora tokiilon axinti sularinin vo kollektor-drenaj
sularmin artib-azalmasindan (miixtalif nisbotds qarismasindan) irali galir. Homg¢inin
bu birlogsmalarin torkibi birbasa insan faaliyystindan, dag siixurlarindan, torpaq
ortiiylindon, canli orqanizmlordon savayi, iqlim soraitindon, relyefdon, bitki ortii-
ylindon vo su rejmindon asilidir. Xozor donizinin fauna vo florasini qorumagq tigiin
birinci ndvbado sonaye vo kond tosorriifatr saholorindon donizs tokiilon sularin
kimyovi va sanitar xiisusiyyatlorino nozarati artirmaq lazimdir.
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MOLUMAT S

“Sukanal” EImi-Tadgiqgat Layiha institutunun istirak etdiyi
Avropa ittifaqi terafindan maliyyalasdirilon ITACA layihasi
ugurla yekunlagmisdir

Avropa Ittifaqi torofindon maliyyoalosdirilon Erasmus+ KA2 Ali Tohsilds Potensialin
Qurulmas1 programi olan Azorbaycanda Fovgoalado Ekoloji Hallar tizro diplomdan
sonrak1 3-cii dovr yiiksok kurslara destok iigiin Innovativ Todris Markazi (ITACA) grant
layihosi 2019-2023-cii il tarixlorindo hoyata kegirilmisdir. Italiyanin Roma Sapienza
Universitetinin koordinatoru oldugu bu layihonin Avropa torafindon torafdaslari
Danimarkanin Aalborq Universiteti, Ispaniyanin Qranada Universiteti, Yunanistanin
Patras Universiteti, hom¢inin ARQUS kompaniyasinin vo Azarbaycan torafindon Baki
Ali Neft Maktabi, Baki Dovlat Universiteti, Baki Miihandislik Universiteti, “Sukanal”
Elmi-Tadqiqat Layiho Institutu vo Azarbaycan Dévlot Memarliq vo insaat Universiteti
olmusdur.

Layihonin osas magsadi AB vo Azorbaycan universitetlorinin, eloco do maraql
taraflorin otraf miihitin yaxsilagdirilmasi sahasinda tocriibalorini, texniki, elmi biliklorini
6lkadaki ekoloji problemlarls masggul olacaq Tolim Markazini qurmagq, straf miihitin
yaxsilasdirilmasi iizro magistraturadan sonraki 3-cti dovr bir illik qabaqcil kursun
dizayn1 va inkisafi, bu sahado movcud fovgalads hallarin halli ti¢ilin tatbiq edilocak yeni
texnologiyalar {izro bilikli miitoxassislor yetisdirmak, akademik elm va sonaye sektorlari
arasinda korpii yaradilmasi baximindan, movcud yerli ali tohsil sisteminda (doktorant-
dan basqga) bu yeni tohsil ndviiniin (3-cii dovr) totbiq olunmasinin magsodouygunlu-
gunun qiymatlondirmok, tolobalorin omak bazarina daxil olmasina imkanlar yaratmaq,
bununla da Azorbaycan sirkotlorindo texniki is¢ilorin keyfiyyatinin artirilmasina vo
milli, beynolxalq saviyyado roqabat qabiliyyatlorinin artirilmasina tohfs vermakdir.
(Layihonin asas moqsadi Azorbaycanda neft vo qaz sonayesinin foaliyyati noticesindo
yaranmis movcud ekoloji problemlarin holline dastok olmaqdir) Bu mogsedlo ITACA
layihasi ¢argivasindo Baki Ali Neft Moktobinin kampusunda ITACA layihasinin 300000
avro doyarinds tolim va todqiqat morkazi yaradilib.

Layihado todqiqat islori ilo yanasi Avropa tohsil sistemindo uzun illordir genis maraq
gostarilon, lakin Azorbaycan tohsil sistemi {i¢iin yeni istigamat olan tohsilin li¢lincii
pillosi tizro “Otraf miihitin borpasi vo davamli neft vo qaz hasilat” kursu toskil olunub.

“Sukanal” ETLI-nin amakdaslar1 torofdas oldugu layiho gorgivesinda iizarine diison
foalliyyatlori miivaffagiyyatlo yerino yetirmis, bu dovr orzinda Idars Heyatinin onlayn
vo Italiyanin Roma soherindo, Sapienza Universitetindo kegirilon gériislorindos, ITACA
Tolim vo Todgigat Moarkazinin agilis morasiminda, Ispaniyanin Qranada sohorindo
kegirilon “Otraf miihitin barpas1” konfransinda, Baki Ali Neft Moarkoazindo kegirilon
“Azorbaycanda otraf miihitin barpas1” seminarinda va digar todbirlords yaxindan istirak
etmisdir.
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Musalliflar Gguin jurnal hagqginda imumi malumat

Jurnal haqqinda: “Azorsu”Aciq Sohmdar Comiyyaeti sedrinin 15 may 2014-cii il tarixli 226
némrali omri ilo “Su problemlori: elm va texnologiyalar” beynalxalq resenziyali elmi jurnali
tasis edilmis vo Azarbaycan Respublikasinin Odliyys Nazirliyinds 7 aprel 2015-ci il 3961
ndmrasi ilo geyde alinmisdir.

Jurnal Azarbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasi Royasot
Heyatinin qorar ils dissertasiyalarin asas naticalorinin dorc olunmasi tovsiya edilon texnika,
yer elmlori vo cografiya {lizro dovri elmi nosrlor siyahisina daxil edilmisdir
(http://www.aak.gov.az/jurnals/jurnals 2020.php ).

Jurnalin elmi missiyasi: “Su problemlori: elm va texnologiyalar” jurnalinda su sektorunun
miiasir problemloring, homginin su tosarriifatinin nazori vo praktiki mosolalorine hasr olunmus
moqalalorin dorcina Ustiinliik verilir.

Jurnalin dili: Mogalalor Azarbaycan, tiirk, ingilis vo rus dillarinds qebul edilir.

Olyazmalarin resenziyalasdirilmasi: Redaksiyaya toqdim edilon slyazmalarmn dorc edilib-
edilmomaosing iki roy alindigdan sonra ndvbalilik prinsipi asasinda gorar verilir.

Miislliflik hiiquqlari: Jurnalda dorc edilon maqalslords miialliflik hiiququ qorunur vo bu
magqalolorin biitlin nosr hiiquqlar: ekskliiziv olaraq “Su problemlori: elm vo texnologiyalar”
jurnalina aiddir.

Mbogqalalorin tartibi qaydalar:

Olyazmanin strukturu vo hacmi:

1. Magqalalords UOT indeksi olmaqla, mogalonin ad1 (hom toqdim olunan dilds, hom do in-
gilis dilinda), misllifin (vo ya miislliflorin) soyadi tam, adi vo atasinin adinin bas harflari,
e-mail iinvanlart vo toqdim olunan isin yerine yetirildiyi toskilatin ad1 gostorilmolidir.

2. Magalonin motni asagidaki hissalordon ibarat olmalidir: xiilasa (250 s6zdon az olmamaq
sorti ilo ingilis vo rus dillerinds), agar sozlor (6-10 s6z olmaq sorti ilo ingilis vo rus
dillorindos), Girig, Materiallar vo metodlar, Tohlil vo miizakira, Notica vo Odobiyyat
siyahisi (adobiyyat siyahis1 moqals toqdim olunan dildon olavs transliterasiyada toqdim
olunmalidir).

Maogqals hocmi 14 sohifodon artiq olmamaqla (cadvel vo sokillor daxil olmaqla) Microsoft
WORD programinda (versiya 2003-2016) Arial, 12 6l¢iilii sriftlo, 1.15 interval vo 1.25 sm abzas
buraxilisi ilo A4 formath varaqlorde asagidaki gostaricilorle cap olunmalidir:

* yuxaridan 2 sm;

e agagidan 2 sm;

* soldan 2.5 sm;

* sagdan 1.5 sm.

Sakillarin ad1 sokillorin altinda, cadvallarin adlari isa cadvallarin iistiinds verilmoalidir. Sokil
va cadvallors istinad moterizads gostorilir (sokil 1), (cadval 2). Diisturlar motndo Equation
Editorla gostorilir. Motndon bir satir sonra adobiyyat siyahisi verilir. Motndo adobiyyata istinad
motorizodo miiollif gdstorilmokls verilir. ©dobiyyat siyahisi olifba sirasi ilo 12 dl¢iilii sriftlo
nomralonmis gokilds tortib olunur.

Unvan: Moqalolor elektron sokildo redaksiyaya “Sukanal” Elmi-Tadgiqat vo Layiho Insti-
tutuna (AZ1012, Baki, Azarbaycan, Moskva prospekti, 73) toqdim edilmalidir.

E-mail: rashail.ismayilov(@azersu.az

rashail.ismayilov@gmail.com
Olaqa telefonlari: (+99412) 431-47-67/87 (daxili 27 43)
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Instructions for Authors

About the journal: By the order of the Chairman of “Azersu” Open Joint Stock Company
No. 226 dated May 15, 2014, the international peer-reviewed scientific journal “Water Problems:
Science and Technologies” was established and registered in the Ministry of Justice of the Re-
public of Azerbaijan on April 7,2015 No. 3961. By the decision of the Presidium of the Supreme
Attestation Commission under the President of the Republic of Azerbaijan, the journal was in-
cluded in the list of periodicals on engineering, earth sciences and geography recommended for
publication of the main results of dissertations (http://www.aak.gov.az/jurnals/jurnals 2020.php).

Scientific mission of journal: Publication of articles expressing theoretical and practical
issues of water management and modern problems of the water sector is preferred in “Water
problems: science and technologies” journal.

Journal language: Articles are accepted in Azerbaijani, Turkish, English and Russian lan-
guages.

Reviewing of manuscripts: Decision on publication of manuscripts submitted to editorial
office is given on priority basis after receiving two reviws.

Copyrights: The articles in the journal are protected by copyright law and all publication
laws of these articles refers exclusively to “Water problems: science and technologies” journal.

Compilation rules of articles

Manuscript structure and volume

1. Articles, including UOT index, should state the title (both in the language presented and
in English), the author's full name (or authors), initials of the name and patronymic name,
e-mail addresses and the organization name where the submitted work is implemented.

2. The text of the article should consist of the followings: annotation (in English and Russian

with no less than 250 words), keywords (in English and Russian with 6-10 words),
Introduction, Materials and methods, Analysis and discussion, Conclusion and References
(literature list should be provided in transliteration in addition to the language that the
article is presented).

Text should be published as per following statements not more than 14 pages (including ta-
bles and images) in Microsoft Word program (ver. 2003-2016) in Arial shrift, font size 12, in-
terval 1.15 and indention 1.25 cm in A4 formatted sheets:

* 2 cm from top;

* 2 cm from bottom;

* 2.5 cm from left;

* 1.5 cm from right.

Names of pictures should be stated under the pictures, names of tables should be stated on
the tables. References to figures and tables are stated in brackets (figure 1), (table 2).

Formulas in text are stated in Equation Editor. References is given one line after text. Ref-
erence to the literature in the text is stated in square brackets in numbers, indicating the author.
Citation list is prepared alphabetically in font 12.

Address: The articles should be submitted to “Sukanal” Scientific Research and Design
Institute in soft copy (AZ1012, Baku, Azerbaijan, Moscow ave, 73).

E-mail: rashail.ismayilov(@azersu.az

Contact telephones: (+99412) 431-47-67/87 (ext. 27 43)
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O6wasa nHpopmaumsa o XXypHare ons aBTopoB

O skypHaJie: PerieH3upyemblii HayqHBIN )KypHal «BomHble mpobieMbl: HayKa U TEXHOJIOTHM»
OBLT yupexJIeH pacropsbkeHreM mnpeaceaaresst OTkpsitoro AkunonepHoro OomiectBa «Azepcy»
Ne 226 ot 15 mas 2014 roga u 3aperucTprupoBad B MUHHCTEpCTBE IOCTHIINH A3epOaiimkanckoi Pec-
myomuku Ne 3961 ot 7 amperst 2015 roma. Pemennewm [Ipesunnyma Briceit Atrecrammonsoit Ko-
muccun nipu IIpe3unente AzepOaiimkanckon PecrmyOnuku >xypHaI OB BKIIOYEH B MEepedeHb
MEPUOMUECKUX HAyYHBIX W3/IaHUI 110 TEXHMYECKUM HayKaM, HayKaM O 3emjie M reorpagpuu
(http://www.aak.gov.az/jurnals/jurnals_2020.php).

Hayunas muccus :kypHaJja: B xxyprHane «BogHble mpoOiIeMbl: HayKa ¥ TEXHOJIOTHID TIPEIIOY-
TEHHE OTJAaeTCs IMyOIUKAalUU CTaTel 0 COBPEMEHHBIM IIPoOIeMaM BOTHOTO XO3IHCTBA, a TaKKe
TEOPETUYECKUM U MPAKTHUECKUM BOIIPOCAM YIPABIECHUS BOAHBIMU PECYypPCaMH.

S3bIK :KypHaJa: Pykonmucy NPUHUMAIOTCS Ha S3bIKaX: a3epOaiiKaHCKOM, TypPELKOM, aHTJINH-
CKOM H PYCCKOM.

Peuensust pykonuceii: [IpeacrapneHHbIe B peIaKIIUIO PYKOIIMCH IPUHUMAIOTCS K TTyOIUKaIIAN
B MOPS/IKE OYEPETHOCTHU TOJBKO TOCTIE MOTYUCHUS ABYX 3aKIIOYEHUHN PEIIeH3EHTOB.

ABtopckue mpasa: Crarby, OMyOIMKOBAaHHBIE B JKypHAJe, 3alIHUIIEHBI aBTOPCKUM TIPaBOM, 1
BCE IIpaBa Ha MyOIMKAIMIO ATUX CTAaTel MpHUHAIIEkKAT NCKIIOYATENBHO XKy pHaITy «BoxHble mpo-
671eMBbl: HayKa U TEXHOTIOTHUI».

IIpaBuiia opopmirenns crarei

O0beM U CTPYKTYpa PYyKONHCEN:

1. B crarbe nomxHbl ObITh ykazansl YJIK, Ha3BaHue cTaThy (Kak Ha MPENCTABICHHOM SI3BIKE,
TaK 1 Ha aHIIMHCKOM SI3bIKe), (haMIIINS aBTOpa (WM COABTOPOB), MHUIMAIIBI 1 OTYECTBO, a]l-
peca BIeKTPOHHON MOUTHl M Ha3BaHUE OPTaHNW3aINY, B KOTOPOH BBITIONIHIETCS padoTa.

2. TekcT Hay4yHOUW CTaThU JOJKEH COCTOSITh U3 CICAYIONMINX YacTel: aHHoTaIus (He meHee 250
CJIOB Ha aHIIMHCKOM M PYCCKOM SI3bIKax ); KJIIOUeBbIe clioBa (Topsiaka 6-10 ciioB Ha aHTIINIA-
CKOM M PYCCKOM s13bIKax); BBenenne; Meronuka u Marepuaiisl; AHaIU3 U paccyxkaeHne; Bor-
Bozbl; Crimcok muTeparypsl (OuOmuorpads ToHKHA OBITH B TPAHCIUTEPALINH B TOTIOTHEHUE
K S3bIKY, Ha KOTOPOM IIPE/ICTaBICHA CTaTbhs).

OObeM cTaTht He JIOJDKEH NPEBbINIaTh 14 cTpaHull (BKIIIOYast TaOJUIIBI U PUCYHKH). TekcT cTaTbu
JIOJDKEH OBITH BBITIOJIHEH B porpamme Microsoft Word (Bepcust 2003-2016) Arial (pa3mep mpudra
12, natepsain 1,15 u ¢ orctynom ab63ama 1,25 cm). Himke ykaszassr pasmepsl popmara A4:

° CBEpPXY 2 CM;

* CHH3Y 2 CM;

e cieBa 2,5 cm;

e cpasa 1,5 cMm.

Ha3BaHust puCyHKOB YKa3bIBaIOTCs [IOJl PUCYHKOM, a Hymepanus tabnuil — Haj tabnumei. Hy-
Mepalusl PUCYHKOB M TaOJIHII yKa3bIBACTCS B CKOOKax (pucyHOK 1), (Tabmuia 2) .

Dopmynsl HabuparoTcs ¢ moMmonrsio mporpamMmsl Equation Editor. [Tocne Tekcra crarsu npormyc-
KaeTcs CTPOKA M yKa3bIBAETCSI CIIHCOK MCIONB30BAHHOM nuTeparypsl. CCBHUIKM Ha JINTEpaTypy B
TEKCTE JIal0TCsl B CKOOKaxX C yka3zaHueM aBTopa. CIIHCOK HCIOIb3yeMOH JINTEPATypPhl yKa3bIBACTCS
B ayipaBUTHOM MOpsKe, pazmep mpudra 12.

Anpec: Crarbsi B 2JIEKTPOHHOH BEpCHH JIOJDKHA OBITH TpeJicTaBieHa B pepakuuio Hayuno-Mc-
cenoBarenbekoro u [Ipoexktnoro UuctutyTa «Cykanam» 1o anpecy: (AZ1012, Baxy, Azep0aii-
JoxaH, MOCKOBCKHIN TTPOCIIEKT, 73).

E-mail: rashail.ismayilov(@azersu.az

rashail.ismayilov@gmail.com
Homep Tenedona mas cBasu: (+99412) 431-47-67/87 (daxili 27 43)
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