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QKO/I0Irnsa

MoHuMTOpPUHT 3arpA3HeHUA aTMoctepHoro Bo3gyxa B Y3bekucrane

Canomoea Pepyza WboaynnaeeHa, fOKTOP MEAWLMHCKWX HaYK, Npodeccop, 3ae. Hadeppok;
Axmapanvesa Huropa 0aunoBHa, JOKTOD MeAHMUWHCHMX HayK, QOUEHT;
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Capynnaesa Xocuat ABQypaxMaHOBHA, KAHAWAAT MEQUUMHCKWX HaYK, AOUSHT
TalwkeHTCHAR MEAMUMHERER anagemia (Yaberucran)

B cmampe npusedens pe3yabmampl aHaRu3a 0aHHBIX NO 3a2PA3HeHI0 ammocdeprozo sozdyxa & 2opodax Pecnybauxu Yabe-
kucman (PY3) 8 2021 200y Ha ocHose omuemumx danubx CrywOu MOHUMOPUHZA 3A2PASHEHUA ammocepsl, NOBEPXHOCIIHBIX
800 1 nouasl YeHmpa zudpomemeoponozueckon cayxos PYa. IlpoaHanusuposans daHHbie NO UCCAED08AHNK KOHIEHMPALUU OC-
HOBHBIX 30ZPAIHAIOUUX BEWLECTNG: NbIAN, JUOKCHOA Cepbl, OKCUAOA Yenepoda, duokcuoa W OKcuda a3oma, 030Ha, @ maxxe cneyudu-
HECKUX NPUMEcell i AN eABX Memaanos, PE3}’ﬂbmﬂlhb.! NOKAIAAW, ¥mo CP{'@HE‘E‘OE’HEHE KOHHERmMPanun ecex paccuampusdempix
3AZPASHANULUX BEMECHTB HE NPEBBIAAU NPEJEABHO JONYCHIUMBIE KOHUEHMPAWUL, IMOBKO 6 amMochepHOM 8030YXe HEKOMOPBIX
20p0008 OMMEHEHD NPEBBIEHNIE CPETHECYMOUHBIX nPedensHo donycmumbix kouyenmpauuil (IT1K). Muoexc sazpasuenus ammoc-
deprozo so3dyxa (M3A) 8 zopodax bwia e npedenax 1,38-4,85.

Knrouesvie crosa: ammoceprnil 8030yx, 302PA3HEHIE, NBL, OUOKCUD a3oma, OuOKCUD cepol, okcud yzaepoda, o3oH, PM2,5,

PM10, U3A.

Monitoring of air pollution in Uzbekistan

Salomova Feruza Ibodullaevna, doctor of medical sciences, professor, head department;
Akhmadaliyeva Nigora Odilovna, doctor of medical sciences, associate professor;
Sherquzieva Guzal Fakhritdinovna, candidate of medical sciences, associate professor;

Sadullayeva Khosivat Abdurakhmanovna, candidate of medical sciences, associate professor
Tashkent Medical Academy (Uzbekistan)

The article presents the results of the analysis of data on air pollution in the cities of the Republic of Uzbekistan (RUz) in 2021 based
on the reporting data of the Service for Monitoring Air Pollution, Surface Water and Soil of the Center for Hydrometeorological Ser-
vice of the Republic of Uzbekistan. Analyzed data on the study of the concentration of the main pollutants: dust, sulfur dioxide, carbon
monoxide, nitrogen dioxide and oxide, ozone, as well as specific impurities and heavy metals. The results showed that the average an-
nual concentrations of all pollutants under consideration did not exceed the maximum allowable concentrations, only in the atmo-
spheric air of some cities was an excess of the average daily maximum allowable concentrations (MPC) observed. The atmospheric air
pollution index (API) in the cities was in the range of 1.38-4.85.

Keywords: atmospheric air, pollution, dust, nitrogen dioxide, sulfur dioxide, carbon monoxide, ozone, PM2.5, PM10, air pollu-
tion index (API).

Bnenenue. Mo pauubiv BeeMupHOI opranusauuu sjipaso- 3arpasHenne arMocepHOTro BO3JYXa OnpenenseTca npo-
oxpaneHua (BO3) sarpasnenue atMocpepHOro Bo3lyxa  HMKHOBEHHMEM 3alpASHAKOINX BEIECTB W3  NPHPOIHLIX
eETrOJIHO BhI3biBaeT Oonee 3 MWITHOHOB NPEXKIEBPEMEHHBIX M AHTPOIOreHHBIX WMCTOYHMKOB, a Takke (uaMKo-reorpa-
cmeprei B mupe. [Toaromy HeoOxoguM KOHTPONb 3arpaAsHA-  (PUYECKHMM M KANMATHYECKHMM YOUIOBHAMMH TEPPHTOPMM.
HOUIMY BEIECTE B aTMOCDEPHOM BOIVXE 1A IPUHATHA HeOT-  3HA4YMTeNbHAA vacTh YabekucraHa npejcrasnseT coboil pas-
NAraTelbHBIX MEP AIA CHUAKEHNUA YPOBHA 3arpA3HEHMA 1 CO3-  HMHHYKW TeppHTOpHMI0, NpuHajnexamywo TypaHnckoi Hua-
HaHMA ﬁnamnpuarﬂnﬁ Cpefibl [UIA 3A0POBLA HACeNeHuA [1]. MEHHOCTH, OTKPHTYI 1A XONOAHBIX BTOPAKCHMA, KOTOPLIH
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q‘.-upmupyer PE3K0 KOHTHHCHTANLBHBIC KIHMATHYCCKHE OC0-
Gennocry. [lepuopmueckn HabmomalTcA 3anajHble, cene-
po-3anajiHble BTOPXKEHMA BAAXKHOIO BO3JlyXa U3 YMEPEHHBIX
WUPOT ATIAHTHYECKOTO OKEaHa, YTo Takke BAuseT Ha dop-
MHPOBAHHME KA4eCTBEHHBIX M KO/NMYECTBEHHBIX XapakTe-
puctuk armocdepsl. OCHOBHBIMM NPUPOAHLIMK 3arPAIHMN-
TEAMM PaBHUHHON TEPPHTOPUM HABMAKTCA €CTCCTBECHHBIE
HCTOuHNKN BIOpocoB asposoneil B armocdepy, Takue Kak
NYCThIHK Kapam_.rm H KHE‘HHH}'M € UX YaCThIMH NBIIBHDIMH
OypaMM, a TAKKe PailoH APalbcKoro MoOps, ¢ HOBEPXHOCTH
KOTOPOIO MOJHMMAIOTCA OONbUIME MACCHI COMEHON MBUIH
H NEPCHOC C IOBCPXHOCTY HA 3anafd. Merounmkamm JArpA3HA-
IOUMX BELIECTE AHTPOINOreHHOTO MPOMCXOMKICHUA ABNAKTCA
TPAaHCIOPT M NPEANPHMATHA BEAYUIMX OTpacied NpoMbIL-
nenHocTH pecny6nuky, B yacTHOCTH, Aobbiva u nepepaboTka
HepTH M rasa, SHEPreTHKa, META/UIYPruA, CTPOMTENBLCTBO,
xumuaA u ap. [2].

OCHOBHBIMM MCTOMHHKAMM 3arpaAsHeHus atmocdepHoro
BO3/IyXa B FOpojlax ABLAKTCA NPOMBIILICHHbIE PEATPHATHA
u asroTpaHcnopr. B kpynubix ropogax sebGpocsl aBTroTpaH-
CHOPTa NPEBATUPYIOT HaJ BHOPOCAMM OT NPOMBILIIEHHBIX
npeanpuaTi [3]. MonwTopuHr sarpasHenna atMocepHoTo
BO3YXa ABMACTCA HeoOXOAMMbIM yCnoBHeM ana addexTus-
HOTO YIIPaBAeHUA Ka4eCcTBOM BO3JyXa.

Llens mccnepoBanmsA: oOleHKa KavecTea armocdep-
HOro Bosjlyxa B ropofax Pecnybmmkn Vabekucran Ha oc-
HOBE [aHHBIX, NONAYYEHHBIX ¢ MOHMTOPMHTOBBIX CTAHIMI
sa 2021 rop. Mccneposanue HanpasneHo Ha onpejencHue
YPOBHA 3arpA3HEHMA BO3JAYXA PasAMMHBIMM BeleCTBaMM,
TAKMMM Kak: NblIb, AMOKCH] Cepbl, OKCHI Yraepoia, Au-
OHCH/L M OKCH]] a30Td, 030HA, a TaKHe CHEHH{I)H‘E\?I:KHE npu-
Mecu (030H, (eHON, aMMHAK) U TAXKeNbIe MeTannbl (Kagmui,
CBHHEL, MEIb, LMHK).

Marepuanst u meropst nccnegosanus: [lna nposenennn
JIAHHOTO MCCNENOBAHMA OBLUIM MCNONBIOBAHE! JAHHLIC O KOH-
HEHTPALMM PA3THUHBIX 3arPAIHMTENEH B BO3JIyXe rOPOJoOB
P¥a 3a 2021 ropg. [lasnsie OBUIM NOMYYEHB ¢ NOMOWbIO ABTO-
MATHYECKMX NOCTOR MOHMTOPHHIA KauecTBa BO3YXa, pacno-
NOKEHHBIX B PasHBIX YacTAX ropogos PYa. Varugpomer npo-
BOJUT MOHHMTOPHHI 3alpAZHCHMA a1ucrc¢-epuam BO3/IVXa
B coorsercTeun [locranoenenmem Kabunera Munuctpos
PVz Ne 737 01 05.09.2019 1. «O coBepuieHCTBOBAHMM CHCTEMBI
MOHMTOPHHTA OKPYAAWOILER NMPHPOAHONR cpeabl B PYas B 25
ropojiax Ha 53 CTaUMOHAPHBLIX MyHKTAX Habmogenua. B coor-
BETCTEHMH HOPMATHBHBIMM JOKYMCHTAMHM B 3aBHCHMOCTH OT
YHCTEHHOCTH HACENEeHUA TOPOJIOB B HUX PacnonoXeHbl or 2
1o 4 nocros. B Tamkenre 13 nocros Habnwogenua. B armoc-
lPEPHGM BOZAYXC HA NYHETAX Habmogenus KOHTPOWIHPYHITCH
o 12 sarpasmammmx sewects. [Iporpamma monuTopuHra
Kavecrsa arMocepHoro Bo3jlyxa B ropojie OXBaThiBaeT NATh
OCHOBHBIX 3arpAsHUTENCH: NBAb {TBEPRHE BIBCIICHHDBIC Ya-
CTHIIBL), AMOKCHJI Cepbl, OKCHJ yrnepoja (yrapHsii ras), am-
OKCHJL a3oTa M okcug asora. [dpyrue napamerpn pobaens-
TCA K NPOrpaMMaM U3MEpeHHil B 3aBUCHMOCTH OT COCTaBa
npoMbIIIEHHBIX BuOpocor M ocoleHHocTel GAManexanMx
NPENPUATHIT M NPUIETAWNX TeppuTopii (ammuak, denon,

dopmanbierny, 0304, Xiop, Teepanie gropuist, Gropucrbi
BOJLOPOJL, TAMKENbIe METANbL).

Habmiofnenna 3a cocroannem armocepHoro Bosyxa npo-
BOAATCA CKEIHEBHO ¢ NEPHOAWYHOCTLIO 3 pasa B cyTkM (7:00;
13:00; 19:00 no mecTHomy Bpemenn ). Ordop npob Ha nyHKTax
HabmoeHua YaruapoMera NpoBoAnTCa aciiMPallHOHHEIM Me-
TofioM. AHanuasl npo6 arMocdiepHOrO BO3AYXa NPOBOJATCA
B naboparopuax Yaruapomera.

Ilokasarenem ypoBHA 3arpAsHeHMA atMocdepHoOro Boa-
Ayxa ABNAETCA KOMIUIEKCHBI WHJEKC 3arpA3HeHMA aTMOC-
tdepnr (M3A), koTOpBIii paccMMTHIBAETCA B OCHOBHOM IO
[ATH OPUHOPHTETHLIM 3ArPpASHAIOUIHM HMHIPCIHCHTaM (NBIb,
okcujl yriepojia (yrapHelii ras), AMOKCHJ a30Ta, JMOKCH]]
cepsl M OKcHA asora). 3uadenna M3A menee 5 Gannos coor-
BETCTBYET NOHMACHHOMY YPOBHH) 3ATPAIHCHMA, :'!'FF{IH'E'HII 3a-
IpA3HEHMA BO3JYXA CYMTAETCA Hu3kuM — npu M3A 0-4, no-
spieHnsiM npu M3A 5-6, seicokum npu M3A 7-13, ouens
BhicOKuM npu M3A>14,

3a nokazarenem obuleil 3anbNeHHOCTH aTMocdepsl Be-
AeTCA KOHTpOZib B 18 npombiuneHHbIX ropogax Yabekw-
crada. [loBbllleHHAA 3anbIIEHHOCTh BO3flyXa Habnmwojaercs
B KPYNHBIX ropofax Y3bekucraHa, B KOTOPbIX MPOKHBAET
Gonee 41 % ropojickoro Hacenenus [4].

PeaynsraTnl u uX o6cyxeHne

3arpasnenne armocdepHoro Bo3yxa OKCHAAMK a30Ta.
K HanGonee BaKHBIM 3arpA3HMTENAM aTMocepHOro BO3-
AyXa OTHOCATCH OKCHJBI 330T3, KOTOPblE MOCTYIAKT B aT-
smocdepy ¢ anTponorenHsiMy BoiOpocaMy 0T NPOMBILEH-
HOCTH, INEKTPOCTAHUMIA U Tparcnopra. Onu obpasywrcs
B [POLECCE CrOPaHHA OPraHMYEeCKOro TOIVIMEA [IPH BHICOKMX
Temneparypax B Bujie okcuzia asora (NO) i guokcuza asora
(NO,). B Boagyxe okcup azora (NO) rpancdopmupyorca
B auokcup asora (NO,). Cpennsas KOHUEHTPALHMA OKCHIOB
azoTa B arMocepHOM BO3yXe B ropofax pecnybnuxu ua-
meHanacs ot 0,01 go 0,05 mr/m*. B 6-u ropogax — bekaGagn,
Tamxkent, Hamanran, ®eprana, Maprunan n Haeou copep-
AAHHE JHOKCHAA A30TA B ATM ﬂ'CCITE'PH OM BOZVXE NPEBBICHITO
IJK B 1,3 pasa.

3arpasuenne arMocepHOro BO3AYXa AHOKCHIOM CEPbl.
OCHOBHBIM MCTOMHMKOM JHOKCH[A CEphbl B BOZAYXE IMOpOA0OE
ABNAITCA MMEKTPOCTAHUMM, KOTEALHLIE W NPEANPHUATHA Me-
Tannyprin. JIHOKCH cepbl nocTynaer B arMocdiepy npu cro-
paHMM TOIVIMBA, COREPXKALIEro CEpy, a TAKKEe NpH nepepa-
6oTKe CyNbgUIHBIX PYIL

Cpennan KOHLUEHTPALMA JAHOKCHLA Cepbl B arMocdieprom
Bo3fyxe ropojioe B 2021 rogy Omna B npepenax or 0,001 go
0,057 mr/m®. Bo Bcex ropofjax oTCYTCTBYWOT Clydaw, Korga
KOHUEeHTpauusa npessimany sHavenus [1JIK, kpome r. An-
mansik, rae [T1Kce cocrasuno 1,1 T11K.

3arpasnenmne armocepHOro BO3[IyXa OKCHIOM YIe-
pona (CO). Oxcupa yraepona nocrynaer B armocdepy or npo-
MBIIVIEHHBIX NPEANPUATHI B Pe3yIbIaTe HENONIHOTD Cro-
panua tonamsa. Okcuy yraepoga B OONbIINX KONHUECTBAX
CONECPAUTCH B BHIOpOCAX NpenpUATHI METALIYPrUl U He-
(TeXHMHHN, HO ITIABHBEIM HCTOYHHKOM OKCHJA YITIEPO/a ABNA-
€TCA ABTOMOOMIBHBII TPAHCIIOPT.
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Cpenan KOHLEHTPALMA OKCHIA YITIEpOo/ia B arMocdeprom
Bo3jyxe ropojios 8 2021 ropy Habmioganach s npesenax ot |
fo 4 mr/s’. B ropopax Anrpen ¥ Hamauran KoHUeHTpauus
okcupa yrnepona npessicun 111K s 1,3 pasa.

Jarpasnenue armMocepHOro BOIAYXa TBEPALIMH BIBE-
mieHHbIMKM BemecTsamu (nwbinbio). Teepasie Basemennsie
BEUIECTBA BE/LIOMAIOT NbUIb, 3071y, CAKY, UeMeHT, cynbdarst,
HUTPaTBl M JIPyrHe BaBelieHHble BEUlecTsa, KoTopsie obpasy-
WTCA B PESYALTATE CrOPAHKA BCEX BUJOB TONNBA U P NPo-
HIBOJICTBEHHBIX npoleccax. Teepavie paselleHHble BellECTRA
B armocepy NOCTYnawT oT AHTPONOrEHHbIX M IPUPOIHLIX
MCTOUMHWMKOB. AHTPONOrEHHBlE BIBCUICHHBIE BelEecTBA —
I]P[}H!}BUJ],CTBEHI{HH MblikL 1 THRCPIbIC HACTHILBL OT pﬂﬂﬂ]-'l"llihll
NPEANPUATHIL, TBEP/AbIE YacTHIbl B BROpOcAX aproTpan-
cnopra u ap. lpuponusie pBisemennslie BemecTsa obpasy-
KTCH B PEIYILTATE NOJIHATHH BETPOM YACTHL NMOYERL B HD:IJ.I,}'}L
B Hacrosuiee BpeMs orpoMHbIE CTPOAKN AKWIBIX JOMOB OXBa-
THIM BCe KpynHbie ropoga, OT AeaTeNbHOCTH CTpoTenedt ar-
Mochepa nony4aeT sarpAIHEHHbIA BOIAYX B BHJIEC MHOKECTBA
MENIKHX M KPYITHBIX TI0TOKOB BABEIICHHBIX BEIECTH, KOTOPbIE
BO3HMKAKWT 1pu 3eMasubix paborax. B armocdepy nocry-
MACT UEMEHTHAA Nbi/b, BLIOPOCH OT CHMIAEMOTO CTPONTEIL-
HOI'D MYCOPa M MHOTHE Ia30Bbie NPUMECH, BbIIE/UIEMble Pas-
NMYHBIMH CTPOMTENBHBIMK arperatami. B peaynwrare atoro
B KPYIHBIX FOPOax cpejiHie KOHUEHTPALMM B3aBeleHHBIX
BEUIECTB B ATMOCEPHOM BOZAYXe Bbllle NPEieibHO JOmy-
CTUMBIX KOHLEHTpaLnil.

Conepxanue nsimm 8 arMociepHOM BO3YXe FOPOAOB Ha-
Omoganocs B npetenax or 0,10 go 0,25 mr/m'. Ilpessinenne
IJIK 8 1,3 pasa sadukcuposaro 8 ropogax Tawxenr, Ha-
mauran, byxapa, Camapkanp ¥ Hykye, C mapra 2021 r. ma-
HaThl HENPEePLIBHDLIC HﬂﬁﬂlﬂlﬂEHHH 3 MeNkOAMCnepcHbiMK
vactTHuamu PM10 w PM2,5 B r, Tamkent aproMaTHYECKHMH
CTAHUMAMM MOHMTOPHHIA arMocdeproro Bosayxa. TH va-
Cruibl coctapnaoT obsrauo 40-70 % ot obuero yncna pase-
LIEHHBIX MACTHLL

B VaGexucrane » Hacrosuee spems pencrayior CanlluH
0293=11, B KOTOPOM NPUHATH HOPMATHBLL TONLKO JUIA BiBe-
weHHsix vactuy PM10, nopmatuen Ha colepAKanne Menko-
pucnepcHbix dactuy PM2,5 B armocdeprom Boajiyxe emé ne
paspaboranst. 3a cuer nuiisHoi Gypu B woabpe 2021 1. na-
Omopanocs npessimenne cpeanemecsunoi [JIK no pase-
wennmM yacTuiam PM 10 8 2,3 pasa.

3arpaanenne armocdepnoro Bozayxa ozonom. Oiou
obpasyercsa B 3arpasvensofi armocdepe B peaynvrare o-
TOXMMMYECKHX Peakiuil, NPOHCXOMAINX B aTmnct]Jcpe noj
BOSACACTEMEM HHTEHCHBHON conneunolt pagmamn. Copep-
AKAHHE 030HA B ropojax pecnybamkn Habmoganocs B npe-
penax ot 0,010 go 0,083 mr/m3. [pessimenns [TJIK ormesennb
B ropofiax Aurpen (1,2 1K), Tamkent (1,9 [1J1K), ®eprana

Nureparypa:

(2,8 [TJIK). B 2021 roay skcTpeManbHO BRICOKOE M BBICOKOE 33~
rpAaHennA aTMochepHoro Bo3jiyxa HaOMoAANKHCh B rOpOjiax
ANMANBIK B AHBAPE W MAPTE 10 AMOKCHAY cepbl — oT B9 o
13,7 I1JlKcc, Tamkenr 8 mione n okrabpe no nuinam — 9,3 1 6,0
[1JIKce coorrercTrenno, Yupunk B asrycre u Hoabpe no am-
muaky — 7,0 u 6,0 [JIKcc, cooTsetcTBed o,

Mujpexc sarpasnenna armocdepnoro sosgyxa. B Yabe-
KMCTaHe JUIA KOMIVIEKCHON OWEHKM cocTosuusa armocdep-
HOrO BO3/1yXa npuMenserca Mupexc sarpasnenns armocdepnl
(M3A), KoTOpBIA PACCYMTLIBAIOT 110 5 BEULECTRAM, HMEIOIIHM
Hanbonee BLHICOKHE KOHUEHTPaLHK,

[To pamubivM Monuropunra Yarugpomera g 2021 rogy Ha
repputopun Yabekncrana coxpamsanacs crabuabHan cury-
ALLMA 1o BEI"PJI!]HI’.EHI'IRJ ATMOC q}L‘]}H{}I'D Bﬂﬂ-ﬂ}’xﬂ. [I'. AHAHREH —
M3A — 3,52, Anmanmik — 4,85, Aurpen — 4,41, byxapa —
4,34, Kokanp, — 2,83, Maprunan — 1,51, Capuacua — 1,38,
Tawkent — 4,67, Hason — 4,03, Hykyc — 3,37, Yprenu —
1,95, Yupuuk — 3,56, Camapkany — 3,13).

Bumsoast. B uenom, Ha OCHOBAHMW MOHHTOPHHIOBLIX
AAHHBIX MOXKHO CEIATH BLIBOJ, YTO KAYECTBO BO3JYXa B ro-
ponax PYs yaosneTBopHMTENbHOE W HAXOAMTCA B CODTBET-
crenm ¢ yeranosnenummn TJIK.

B ocHosnom sarpasunenne armocdeps B ropopax PYa can-
3AHO ¢ BRIOPOCAMM OKCHJIOB A30Ta, CEPbl M YIIEPOJIa, @ TaKKe
neinsio U asMoM. [loMumo BuOpoOCcOR OT NPOMBILUIEHHBIX
NPEANPHATHI M ABTOTPAHCIOPTA, CYMECTBYIOT W Jpyrue
MCTOMHMKM 3arpssHennn armochepst. Hanpumep, B nepuos
nbiIeBbIX OYph, KOTOPHIE NPOMCXOAT € OCEHH 10 BECHN, KOH-
l]EHTPH.ll,H}l NkJIN B :lTMﬂCf.IJE'PE E}'I.I.I,I'.TE'I'BEHH{] }'HEI[HHHHH.E"I‘EH.
KpoMe TOro, CKUrasne Mycopa Ha CBA/IIKaX TAKAKE HBIACTCA
AHAMHUTENBHBIM HMCTOMHHKOM :I-EI‘PRHHEHHH IITMUCli]EFhl. 0Co-
OEHHO B 7IETHHIT TIEPHOL.

Jlna ynyvmeHua cUTYalLMK ¢ 3arpasHenueM armocdepnt
HEOOXOMMO NIPHHUMATE PAJI MEP, HATIPARICHHBLIX HA YMEHD-
uieHHe BLIOPOCOB 3arpASHAIOIINX BewecT B armocdepy. Ha-
NpUMep, HEOOXOIMMO PAIBUBATD IKOTOTHYMECKH YHCTHIC BUJIbI
TPAHCIIOPTA, TAKME KAK HEKTPOMOOMIN, & TAKAKE TPOBOAHTE
MOJIEPHH3ALMI0 OOOPYOBAHMA HA NPOMBIIAICHHBIX TIpeji-
NPHATHAX 1A YMeHbluenns sailpocos B armocdepy. Kpome
TOro, HEOOXOAMMO PasBUBATL CUCTEMY YTHAM3AUMKH MYyCOpa
M HNPHHUMATE MEPB V1A YMEHLIIEHHA NBUIEBON HAIPYIKH
B ropojie.

Takum olpaszom, HECMOTPA HA NONOAKWTENLHBIE Pe3y/ib-
TarThkl, 33]'!}H3HEHHE E'I‘ME}C{IJEPHEII'{] BUEIJI}"KEI HBAIAETCA Ce-
prEHEI'ﬁ Ilpﬂﬁﬂﬂh{ﬂﬁ, HUT‘.‘.‘IFHH OKAIbIBACT HECMATHBHOS BIIH-
AnuMe Ha spopopbe Hacenenua, Jlnn ynywwenms curyaumn
HEOOXOMMO TIPHHMMATD MEPbl, HANPaB/IEHHbIE HA YMEHL-
WeHne BMOPOCOR 3ATPAIHAIIMX BEUECTE B atMocdepy,
a4 TakMe NpopofMTh paboThl MO OMMCTKE BO3AYXa M CHM-
HKEHHIO NLUIEBOI HATPYIKK.

1. World Health Organization. Ambient (outdoor) air pollution, 2018. https://www.who.int/news-room/fact-sheets/detail/
ambient-(outdoor)-air-quality-and-health. Acceded 06 March 2023.
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Impact of climate change on Helmand River (article review)

Tabibzay Abdul Qayuom, student master’s degree
Eazakh-German University (Almaty. Kazakhstan)

The Helmand River is the longest river in Afghanistan and the most important source of water for irrigation in the country. The
river is facing numerous challenges due to climate change, including reduced water availability, changes in precipitation patterns, and
increased temperatures. These impacts are expected to worsen in the coming years, and could have serious consequences for the people
and ecosystems that depend on the river. This review article examines the available literature on the impact of climate change on the
Helmand River, and discusses the potential implications for water resources management in the region. The purpose of this review ar-
ticle is to provide a comprehensive overview of the impact of climate change on the Helmand River, including its water resources, eco-

system, and agriculture.

Keywords: Helmand River, Climate change, Water availability, Ecosystem, Water resources management.

1. Introduction

Changes in the hydrological regime are mostly caused by
global warming and human activities. The hydrological system
is very susceptible to climatic fluctuations, especially precipi-
tation and temperature. The global hydrological cycle has al-
ready been altered by recent climate change. These effects have
expressed themselves in altered seasonal river flows and an in-
crease in the frequency and intensity of floods and droughts in
some places (Gnjato et al. 2019). In addition, Global warming
refers to the rapid increase in the average surface tlemperature
of the Earth over the past century, which is primarily driven by
greenhouse gases emitted when people burn fossil fuels. The
average worldwide surface temperature rose by 0.6 to 0.9 de-
grees Celsius (1.1 to 1.6 degrees Fahrenheit) between 1906 and
2005, and the rate of temperature increase has nearly doubled
in the last 50 years («Global Warming= 2010). In this cause,
increases in land surface temperature will have a considerable
impact on the hydrological cycle, especially in locations where
snow or ice melting is the dominant source of accessible water.
In cold and mountainous places, the hydrological cycle will
be severely affected by the removal of permafrost layers, gla-
cial recessions, and variations in snowmelt ( Aung, Fischer, and
Azmi 2020).

The distribution of precipitation is essential for water man-
agement, particularly in dry and semiarid countries. Esti-
mating precipitation quantitatively is essential for compre-
hending the hydrological balance and improving climate

forecast models. Recent climatological models predict that
due to global warming, the East Mediterranean/Middle East
will experience less precipitation and a lower river discharge
(Yatagai, Xie, and Alpert 2008). Understanding how climate
change affects annual and seasonal discharge and the differ-
ence between median flow and extreme flow in different cli-
mate regions is very important for water management (Xu and
Luo 2015).

Afghanistan, a landlocked nation, has 652000 square kilo-
meters. About 82 % of Afghanistan’s total land is rangeland and
bare land, less than 2 % is covered by forests, and approximately
10 % of the terrain is arable. One-fourth of Afghanistan’s land-
mass stands above 2,500 meters above sea level. In Afghanistan,
precipitation and snowfall are the primary sources of river flow.
Afghanistan’s river basins have their origins in the high alti-
tudes of the Pamir and Hindukush mountain ranges (Goes et
al. 2016). Afghanistan’s water flow is divided into five river ba-
sins:

The Amu Darya river basin

The Helmand river basin

The Kabul (Indus) river basin

The Harirod-Morghab river basin.
. The Northern river basin.

The Government of Afghanistan has split irrigation water
into four classifications based on its source: rivers and streams,
84.6 % springs, 7.9 % karezes (kanats), 7 % shallow and deep
wells, and 0.5 % other. The majority of Afghanistan’s water supply,

R



