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Article Info ABSTRACT
Article type: The Aral Sea was one of the four largest lakes in the world. In the past six
Review Article decades, the drying of the Aral Sea has caused environmental changes and

increased water salinity. Considering that Lake Urmia has been exposed to
widespread drought in recent years, the main objective of this article is to study
the environmental hazards created around the Aral Sea after its drying. In
Received:19 December 2023 addition, the aim is to better understand the tensions that affect Iran and other
Revised:09 February 2024  neighboring countries with the drying up of Lake Urmia. In this study,
Accepted: 13 March 2024 researchers conducted on the changes in climatic and social conditions of the
population of the Aral Sea basin were identified using databases such as PubMed,
Scopus, Web of Science, and Google Scholar between 2000 and 2022, and
several articles were reviewed. According to studies, the Aral Sea was 11 times
larger than Lake Urmia in the mid-20th century. Due to excessive agricultural
development, it began to dry up. The government's solution was to revive it on a
smaller scale, of which two parts have been revived. Most studies have reported a
significant relationship between the drying up of the Aral Sea and various
diseases, including respiratory diseases, types of cancer, fertility dangers, and
mental and neurological disorders. Considering the environmental problems and
the spread of various diseases among the inhabitants of the dried-up Aral Sea, the
revival of Lake Urmia is more necessary than before. Moreover, Kazakhstan's
successful experience in Aral restoration can be a model for the revival of Lake
Urmia.

Article history:

Keywords:

Aral Sea, Environmental
disaster, Salinity, Lake Urmia,
Disease.

Cite this article: Pouladi, N., Didevar Tabrizi, S., & Ravanbakhsh, R. (2024). A review of the impact of the Aral Sea
drought on the vulnerability of the natural and human environment around it with the aim of pathology of the impact of
the drying of Lake Urmia. Journal of Natural Environmental Hazards, 13(40), 113-130.

DOI: 10.22111/jneh.2024.47478.2013

© Nasser Pouladi Publisher: University of Sistan and Baluchestan
DOI: 10.22111/jneh.2024.47478.2013

" Corresponding Author Email: n.pouladi@azaruniv.ac.ir



VFe¥ 5 Fe o Lol Y 0,90 (b b Ol jblo g code alxo

il 9 (St S ) Tumo (5 i T 33 J15T (51 58 (s Sl 39 (559 30
40931 421 50 i iSO i (il Su2 b 5T (g0l

Yoo, . . Y . . ) .
d“"‘f‘"9) sulzg.)‘ SH )9 o..\g’ala.w‘ ‘5.)‘)?9.; fab

(Jgtmms 035 3) 25 o5l )31 S daped ol cpgle 0aSladls ( pwlidcun 05 )5 ¢ JoUge 5 (Joku cwlidoan jLatils .
s e, 3T o dad ol8isls pgle 0aSiily ¢ pwliiiian ) 05,5 ( J5ge 5 (Joho (colidiciony s o )| sl IS ggmeitils ¥
gl oKl (5590 0T 9 Leod,T 0uSiimg (bl (65955 gm 09,5 ¢ Lobiwl ¥

PR

Ao OleMb|

el ST byo pad Sas @radS ams b 50 0y Jr Sy 4zl kx5l (S T ke
23 sl ;o areg)l azl s aSul @ az g5 b el oud OF (6598 Galil g (ameciny Ol s
hemecy; ohhs adlhe lie ol Lol Gun el €55 15 00 SES Siee o
S S0 wBan (opl g oedle bl o] b Sas 5l e JLT sbs oaelm 5o eaoly]
55 955 bt (5laj9iS o s ol 2ol S anes)) azls i i b oS el plois
Sy ads> Comer olaizl g o8l Ll pl Slinss 50 o ad Selxl slataghy asllas
s PubMed Web of ScienceSID .Scopus asile sledbl slaoll e (I

I oy 8590 SVlie 5l goloms g Lad atine YoYY B Y- glo L L GoogleScholar

anwgs Pl 0 g dceg)l axbo plp V) gl 0,8 Lawlgl o JIT sbyo wldlas oluly oud 5
Y aS 09 5 SxgS ebdie 50 o sl wdss Sel, 0,5 o s 4 £9,0 65,5LaS 9l Gt
0l g LT 6l ood S o s oline dlal, Loy ST s ol Lol o] a3
e 5 Slyy SIS 559,k Dl dapllo s glgl i slacs Lo ralea | il slas Lo
o Sl e o cilihn slacs o byt o e MSAs 4 4z g5 b los,S oI5
eelaibge Sl ol p egdle anl (55950 Ghmlier dreg)l azbys bt (T ead Sas

5l 8155 e ) 47,5 sl (st s LT bl il oS

S350 Hlio :allio 4

VELY/AUYA el s fu,b

VEYINIY et il g g b

VESYNYIYY ¢ by gyl

1 Goals” sojly
a7 sl

azl ;o (g )ad o armmacn

Lg)Lo.u ‘4—:.&5)‘

9 u_v_:...!o m).la..\:m dﬁ..\;gm.j » J‘)] 6li)b u_im} s_:l).s‘ 2 &9 (\\C’Y) .4\5[.7;1) ,J..‘}L_.Jls) Lo KSRy 9 0D ,}.al;' ,L;Jy% o Loiw!
AT T (F )Y s rabs Laome ol bls g ) a2l 5 i S | lidioon] Guta b T ygalmy ol
DOI: 10.22111/jneh.2024.47478.2013

oy y Al ) 6 590000 Laws e 50Ygs pols © Ol sl 5 b oKy 1,50

Email: n.pouladi@azaruniv.ac.ir (Jgis by g8) (g3¥gy ol =¥



Py 5 F ajut\"ajjstmlo‘b.?ud)‘]lal&u V1

doddo

oS8558 b azly )l ol (oolidsinoy i 5l Slodazmy 5 Sae (Vs wnld o T azl ) 658 IS
(3158 0b5 59 T sl T e T ity g pag) ol 38,8 IS5 (3955 0,55 53 alip 5 Sl Sl 5 (slol8
ol (YooY T andig) Canl ous @dly LSyl g HLiwdliE 19aS 90 hes 45 (Sl 0,052 slinedy 1T 035
(Ol (LB plniaS LSl j9iS Cdr g el mpe SeskS ke VA O] upl ads>
b Job Loy 99 50 5 wloas @8l Lo LS 50 el 5 olandld L 0,8 a0 |y olnl g Gl
Y ol JT by ol (P oV o T 0udSie) ol ond snls lis VS o o] sdgaze 45 Wils gl b
OnSsl Baslo 31 5 0505 on Aoty Sz g nslidl (sloogS 31 a5 j090T 550 09, 09 ca (als 0,
Gk 3l g xS Atz (L8 5l a5l byoses wesd 355 S I sl & plheieS i
ailate 5 il 5lhsd 5o (T V8 oy San 5 cpalldle) 05,000 LT 6l & bl 5 obinssjl o linSr b
goolz 3l (nyinge 3l (S dilaie cnl g bl glyy o Simto 5 65,5laS (S5l Sl 1T sl
Sedie aoVB Loz Ve e 5l i s JT slyo 0 oo Jate 1005 4 ] Ll 5 bgl oS 09 oy
555 ol Gregd VAB- ams Sl 1o (YooY ¢ guds) o9 s nSerle 5 (2l (oyon ln Ges o5 slaass
S FIB jsbar ] colue 5 gz a5 285 )18 ol lleg cov (Gl S5zl Gee)ez g oyl
GheS Slp B DT ael sl 59,90 go 45 wal 3925 4 Gloj pogatar Sl nl 25 b alS
obol 505 Colan Gy Candy 0gd g0 00l (LS5l 059 0l a5 (glaslaie jo 1) Ljogel oy, Ay cotS
351 L yogel 09 yomms Sz 5 4z JL1 slye (s Sis () v o (55,588 5 138 plojle 1S
e 5 paldle) winwel T 5ol abss 0 " w5l T Jolar oty wa 1" | ol Ol laaie o
28l S 65518 ot T sl i A3 Lo ) 508 peplez olouil SBbg ) 5l ey (Y011
lans .S d>gi g oad o)l ddlaie (pl 4 a5 Sl lus g Sl Gl 4 Glea a5 0l cel g0 )
axzld ul (Ve oV adSie) ol oal o (90926 sl ey 5 Jolaial (65,5LiS 5 G jlarme o poe pas
35 0 Sl IO (g950l5 (55, 2 1y s gite Sl 1T sl po allate o alwsipsdon amatin
) 855 w2 S ()l G pSeale 18,0l el SISl sl ansls 585 selee B0 4 Su05 Comexr L
oS ool gl 5 g0 S (liee 5 Kb e il gal 5 e Sl o laptacnssST 5 )silr 5 (BLS
o 3530 T 6lyd JolS el o5ty oo i 4y Lol ] i oo pope oS5 Ll ol el
35l 5 smrse s olrenar Lo Sisls ) (i bl pslre bl 5 O 5l ale i gl (Lol o
M (50,b,0 daxie Slallas bl (Yo VF ¢ dS) o)l dslol ol § el plxil Jb y0 o) (golaidl

el g0 ool el Sl o ol i (K ) b Mo 5 1T gl adbaie o S Lo Canaz

1 Boomer
2 Whatley
3 Wilson
4 Micklin
5 Aladin



110 w8 b G Jaoes (5 e T LT los (S SIS 65,0

Sy bl )0 s (oyme 50 whessS| S g ey (895 495 2l sleazlye (n3S 5 5l (S el 4zl
azl,0 ase> (Yo V0 ¢ ), 4 \Jlgsfl.'él) Gl ST 6byo Jhanmls e anls S5 Jnmelns ) anxls
B VYA azlyo Jsb L3Sl (FOV l5an 5 gosm) 0 S5 Brd 5 oyt olmlyd] gloptiol e dses)
4 azlyd Sl e VP g e oo e s ol Bes Sl 5 b ol 2oglS B0 T (558 5 sheskS VT
e s 3 Sl whad s wa 5l o508 K g 45 Ceul 00l el a5 5 ot sla i
Dgbse gilF azbye ol S L LS <l s Sl (o &S Cel Al azxbye Soazbye ol (YerV
Y ohlSen 5 gogm) wilioo seminy @l Oz 5 Pllyy deailiog, (o)l 1 dols azlyo slacsss s
o) ool o3gai pald absm al Sl Sl (sl |y (gl 5oLl (slocs 3 canag)) 2Ly 43>
aog omizeed 4zl 0 O Sl Sad adsi g 2byo ole Uien e el ln 6)l0y585 5 5y Senle
Skl sl ol slojls oaeli 5 55901 53,5l sl dibaie T ol gie o lpiear dneg)l 4zl
me9 Laas Gl Gz hinl 5 ol slaisT slp ses oKy SO Glgieds axlyyo 392y Al oo colaiu]
XN el 5 alem) 55 o 013 1) (i 5k 5 (e

& r 2 as g0 Job jo af cunl ouls eols lis cad wix YL zaog L slolsale laalice aslllas L
ozl (V1D ¢ o Sad g SlogSl) a0l alS 1, dng) 4zl o ol pelans iy o szl

B VA0 Jlo jlasss ()b eSSk azl o ass> 5o (5 S ol sleollin] Gululyy ( Fai)l oliee )
Lol a8l ol e e FA Sgu> g ao )0 VA 350> VY

s 5 5, Y0 Jale (243 5 5Llge s33,82)5 0lesle) s oz o s e ol i gl s Y
Al 4zl o

Sran jl (Sl apag) azl;s adge )0 Ol Lol b)) T e azlys adse po Ol slolis Gl Y
Sran Gliee i Jlo g lly axug (a3l & Jl s ol ads pdiaa ol gl guoys V-
el 03,5 poai doy0 Fe B Y dg0 j0 |, plsasass Ol &be Jou8 L8

S ol lalis e g 138 @ LS Rl 4 i Comen A i)l Azl )0 asge (8 ilamen 0l F
(VY L 9 (s05m)

9 ooy Oyrlee Sl g ool Ll T, SLbl (65,5LaS (sbaire (5 50,02 cazl)o Colis ols Cuws |
axl o phael Caand ol SUS imed (Y01 ¢ gl 5 ole) Conl oals 498 BB (golaidl slap)l;
el g S ol piia b Wlgios gl o S gey ol 8l ogdle (o Ceond ohag dre)|
Glo s b 9 ol 51 i Slanline 5 (lolsale yslas ulolys 9o 5 axl,s Glo i mhas Lial3il

1 AghaKouchak
2 Soudi

3 Eimanifar

4 Mohebbi

5 Hesami

6 Amini



\\‘~Y‘,_J«\°~ a)ut“ﬂajjst@rbh?u&‘jla\&u R4

w5 a Slall sl Bl Lyl e il Coi g aaSy b ez YN0 B YT olo o &) a4zl
Ol pad ol acanlin yolad 361 pae g O oyois Jo ygo 50 (JLT sb,s 65y p 418,50 g0 Slalllas
ashio pl Gle 5 Ol g pimgwsST o MU Sboul o] &b 4 9 aeg)l axljo ol Sis cely el (S
bl 6lp @la)lSel, audl 55 (IS )5 5 5358 ln alags)lom 592 Lilite 5 Sas slaglish alex
9 Lol ctponyl 4zl ) s o Loy 55 T G pa alS saloz ) Cansl 0 Slgiii dpag )l 4zl
©5)80)5 5 S ers SoallEg, (29)6Y azly s 4 ST JWE St sl 9958555 5 35,8k el
w9,6Y il Glles lagyb ol 5l (S o Joall sladsm e o Jisl sleasly 5 szl s slzhs
(YWY e g gogw) wijle Jlosas | oYL sase lases o Jil oz b 5 ol slaalsss,
sobieds . abl oo L1 Lo eel i jo cabolx! daore sy Ol gaddllas Wlie pl Lol Gas ool b
y5iS plo 5 olal xSolasS amsyl azlys pad S b a5 cl gloanl 5 Jl sl e S0

A dolg> b osds asluen

ool

S as U7 sbys aoy cumex cloinl g codBl byl i &l s 0550 50 a5 slaiegh w@dllhae opl jo
Sedbl slaoll jo 1) wisg sais (5,155 T b,ys ads Sxg8 ¢ ol slaclad 51 a6 O b ,> rals
b (b Tl 5 TSl Tple g VSl JS55 S alSails slez ale ST S e oSl wiile
Sl g a8 )5 18 sy 5550 oyl 5l s0lans ol asody SYls (o 5l 5 00,5 539l VoYY B Y- v la
cwlio sl ) oly B ools bl ey, axl o ol S 4 1) calies Slallae gl o idgh (sanlsl ;o .asaus
Sgd &Ll e o sl

tadilio axdlo

50 Cawl ool &8l Lildlid g LSSl o ey a5 Cwnl (635 sl 0y j0 Sasaxbo S LT by
PP e o balgl (0 azlys adgl colue e Ghr Sip a2l kx5l (o T by w@xsis
5 BsT5in,9) Sy caSe gk S V- Ve sgum ol JS e o e B8 ol Bee Sl 5 S @y steskS
Oy 5o byo soile) Lyogel 5 Lo e slaailsog, Gy, 4 JolS joboas (1,1 b jo Of e (VVF (),
ol ol g el lresS 5l i pa lailBog, (ol o)l (K (ol a0y, slimeds 555 0 slow! S5
VNVF ¢ lpiangdd) 058 o Aot

1SID

2 ScholarGoogle
3 Web of Science
4 Scopus

5 PubMed

6 Krivonogov

7 Lioubimtseva



Ny 3 el S Slamme 6y T LT (Slys (St D 65,0

YV ol aVls bz bawgie 5 yeglsS YO- o T Jsb 5 0500 )13 JI)T slye adsm stz 5 0500 ailss,
by adg> 0 (TS Jsb 5 ol ()l aoge Jlad ;0 Loy 4o, K00 (g 3l sl e aglS
Sl S JaghS VA g Ljyogel 4Vl 0l hai Gl aVle 0l bawgie g sesl S VE- Loys )]
Loi o JLT 6l o585 abgr colun godee 2o (Voo F o Todp VY (L Ken 5 @¥el)
LT sbye 4 50959 o o> (uSile 09 0 JuSis L jog0l 9 byo yow banwgs 45 ol @0 yoglS VAV - -
@ VN0 Jlo po a5 Canl oo S fogkS BA 9 VAT AR Jlo )3 oo Lo 5 bjogel &5k
2ol @basls o Lo ST YY) ¢ s 5 | 52) Cenl 4Bl alS uSe jeskS FLF 5 OY Sgu>
On o) easls g Lyogel OT a5 Jyo el )l (LSSl 5 (aSz b (ldlE L sd B sleyalS
a TpsS i3S el o0t ablol hle e dawgs LT 6L, 05 so el LSl 5 linieS 5 oSl
2 S s 055 iz 5 o wsr 0 ol slaanle sl & PasTLIS (30 43 E e SlaGE st
gl 5 e YV S5 U1 azlys s aiate ool o i oYL &5 Jedoas o5l 08 o 00 05 18 st
ool 00l haud 0050 sk po 4 des Sl (sl ys azel jo cnlply el aily ol e VP SasS L] azl 0

(Yo or U Gglles)

JT 6o gesgamo ) S

:QT o Ol o
aQ uus) Cond A L)] S0 9 g.;‘ C_la.w ;Jé u)L&AJ ub)L.\J ‘5‘>3):> =2 9 Cnl L wowe) 6li)o S5 J‘)] 6[.1)\5
«Saregdr0 S S Ry (a2l Cuxdse 4 dihie 2 (5)0h Gla Sy SIS (S B g (5L Wl

1 Gaybullaev
2 Nezlin

3 Chen

4 Kyzylkum
5 Karakum

6 Moiynkum
7 Kamalov



\F~Y‘,_J«\°~ a)ut\‘ﬂa)):t@rb‘b.?usb‘jlal&u A

slocglas LT 6lb,s jo Sad oS 5 0gd 0 baipe o Jold Gad 5 O (50,5 dadilzog, ailas i alols
slagg 4 ()b 93 laggy Cowd Gl Jals (ol Sl 1aad oop)lis lowpldl & Coni 1) (4295 S8
Glagg Camd ] 50 a5 Cul ST 4 )l slaaileg, O Sad oS 5 doay Sl onl bl (8B S
o OF L3 s 2515 5 g gk lm PA JLT (sl s comlos D88+l 3 ol yii 5o (2 50
Skl sl baslog, ol 5l ol s soliiwl b yo cpl saSadsns glaalssg, ol Bl sl Jdoas ol pll .og
355 ag 4y a8 b GET LT slys gad Sis w955y Gred 0 @ e Cod Ol GBI 5 Ay )50
FILT by (Sjglgynn St (Vo ()50 5 5ulSa) 00,5 azlyd juiliw j3 Of (598 Gl el
1 s il onticed Sledlbl Ll sl o 03,1 ¥ USE 5 ) Jgaz 5o Yo A Jlo 51ROV L
S OV 18 Jlo o Ol mhaw 8l ioli8l 0o j0 WD e a0 LS g cudls mu 05 Aig, el ams Ll
N Le 5 gl S 5 VoY Sas o VoS Vo F 05 o) Mash L,s mhaw 5l 5L
adss VAAY Jlo 50 o b diBgie a0y, jas 50 (gilwo Jdoar Lo of b NAYE Lo o
VY glaJls 5o T sl 4 o (699,5 azmei jo .28l bl o (ol iy Gl 51 Lo 4 byogel slac]
Jlo o 5 28,5 S VY- Jlo 3 o JUT by o g ialS clad a5z JalS jsbas YAAD 5 VAAY
B VAN Gl le o dus; 000 VWY 4 (6,58 (Sl 9 (MALSD Lo mlaws 51 5V e 7 o O zlans VAA-
aS 1A bl mels bys mhaw 5 gYL e Fooa byo mlaw 51 5V e OF 1 LT 6bys O e N AAR
5 o Sid JolS & jgoas O mhaw (2alS 4zl )0 we 00,8 oz idu g0 a1y JT sb o cwnd o 5 Jles
A 1o ot Ceand Ldlate Jy st laz Lo Lol a5 51 S8 T 4 Bgpme ST (5L yo a5 Jlos
O 3l Sy B e ()8 5 (B0 S ST azlys G 90 @ w0 S (S5 Sl 4zl o 4
azl ) (IS jsbas ols &) dibaie jo uad Sl (o) 5 Brd Sy LT azb,s cwnd g0 a4 LT 6o
PP Man 5T (Sl g h 5 S o8 LT 4zl 5 0 e (5508 5 S (B8 )]
5o il delsl Fin LT azb e ol Sas Ll ol @dgie S8 L azb e ad Sas VAN L
S5 Il ol b I3l 5 53 40 SsS azlyo S1 ol JU 5 s S5l jsliies AAAY Lo o
ok Jrs sl b \Jl)L%S S T BV ¥ Glala )0 e )80 o B8 amel 0 b aSle o
T s il el il ol 5 it 5 4 S bl Sl plr b ad 4l Ly s
S35 Ll s sl osdle s LS 1) 4l 5 6,5 5 Ly s 1Vl e Y g 4y oS
2 S sba s Hllsnle S LT lye VA v (Ll 50 g s (nl Az 5 xS ol bl g
5 Sy eyt adg> ol i Y Sy LT gl Ferd Jlo o sy doy Ve 4 gyeh Vo L
2 YA eSisly 5 S allodle) 9 n oanali TSI, (sl o (39381 (B8 Ads> 5 A e il el

1 Nezlin

2 Gaybullaev
3 Krapivin

4 1zhitskiy

1 Kokaral Dam
2 Aralkum

5 Aladin

6 Plotnikov



114 w8 ek G s (5 e T LT Loy (St SIS 65,0

Vool Gt OF o g 2l (RS g YF o) adse Ol s 0g mild e S 1T 4zl e
b Bos o5 (P9 o5 08 s ) elie Of gl 205 5 By adss Geimen 0s ) 0 e S
laail; 5 03,5uS jabay 45 Lub L5155 b (Y10 (yalSin) 0 i 52,0 p)5 10+ oV Yool (5,0
Y0 e 5o Joall wd Sas Jal5 jsboay YoV E by o LTS5 azlyo (B of wd ply e
a5 Lo (Soiddem piua 16508 (RIBy Slon (et iee DlaedS 4 azg bl ojles a4
oS ol (B8 og) Ol a S gty S8z b pysd 8 4d9> i Y Ol Cesl oad 55,50 (s
S olgeas S8 LIl s red 4 058 ol jles ddlaie (pl jo (JBa 5 ganaY ol sud el
OSen 5 (Suiipl) 29 e 485 a5 50 Sglite slaidigipm b Ll oS e Liie b lyzme sloc] s

KARATs
YA Jlo 61RBY Jlu 51 J1T ol 5o oK 5ol soud gboosls 1) Jgor

S| e W2 S| o | STe ot s

km 3 km 30 5 km 3 km 3 km 3 km 3 gll
Vaay /0 1,4 14,¥ AN VoA A K
Vag-. YV,# YAY \Yg AR V-AQ a,f K
V420 L4 EAY -4 4 AR YA VY
Vay. =¥ .Y -8 oty avy ¥ Y8
RN . <Y LAY INAY ey .4 A4
VaA- . VY VY YAD Y- A N4
V4AD . -y -y VA FEA Y0 YA
Va4 A Y\ Y, Yo,v Yot oY Y10
1440 ¥ V.5 A\ YAD YAY Y.0 YA
Yoo ¥ Y.V Y0 YY) VAY £y 00,1
AREIA Y \As \As \f AR Y.,0 A
ARR Y Y,0 .0 V)P A Y VY
Y10 VA vy £y 1.5 A .Y -
YA Y, Y. £.0 4,y Y Y,y -




\?'Y‘J.:T&' a)uu\ra)}bu@&@q(kl&u \Y.

e 5 gl S s VoY (e 5 a¥srS Yoo F (diiiate YoOA Jlu B1R0Y Jlw 51 J1T U0 O rban el pis oY IS
Yo1q

hmotoms j Ol ST olwl p 4ol o gy

oy iy 4kl 5 LT (aoreenys anzl 50 sspacamsl laigyed 5l Colex jslateds Ludls ()58
Olye 059> ‘G‘a":“"""“"’) A28 0595 10,5 i 059> duw b (5,10 (oot ookl o 1y é.;)y‘jfl ax> 9,018
Oz 5 8 Jaa“‘;w aslis g csla".. o )

et kS ol 5 5 Sl ST sz 5 (5,5 dole §) alagise Jald o amatens axzls 05>
csodl8l Sl Ol g8 el o 1y cwliols jlaws ol i LT oyl 56 s adlare ol e ol e
035 nl 50 aS st WSiw alesjl 55l 5 alLS st g5 el g san VT cdale a3l i 99>
2,15 3429

2l gl s I ol o el 1 o 5 o oo 51 ot ok < lamacens ol 35>
S 5 el s il Jelge sl a8 S 18 sboos cada lagl borecan ) g anils slabi>dle L
0357 O o shaemeienss Ol shol e wo o YO (liee 4 lagirsST (S5slss h50 0 R0 daaisS
2 ol ol g wlasls g shecons j Lyl alidS o a5 cwl gibls ol 5l S Ll 8 059>
Oial38l asile SMSie w0395 (pl 5o sl LT o Jole 5 sty Jeli oy cpl el 00y yieS gyl
UaalS g laais oS 5 mals wuw jlae o bosu VT clale Jlal ial33l o s5965T L Lo 1o slas low pgloe

VoV ol Ben g 0B6lg)) 0gdoe 0mad WapiasussST (Sojgls (6590 00 S0 ,0 0



Q) 3 el S Slamme 6y T LT (Slys (St D 65,0

g e JUSGSINASA s .o 0 (3L 1y J1yT 6l 3 oadlio il & panis 45 o Satf390 (sl lanle y19lai ¥ IS
.UNEP / GRID - Sioux Falls

i1 by adge wuldl 5 Ll 2
a5 Sl oo g sladlaie ( Slex slaaisl b 5l Gloauzs oS 5 samolis )T sb o asss o e Ol yis
LaagS 51 (520 akbiie Syisly ot Spedd ied] (35,5 53 e e (503020 Copirpity Jabye by

AV VE dguiianssed) Wigdi oo Calaw (eej osail (55lel 5 (P sloo o igd

39995 51 oalitd b el ez lemmeenns slapl (S5 5l S bl sl cershee ol
5 Ll e) 358 Juloistriod Ol g e ok S liiie ) (aldliz b ond (Sas 9 o, 5 ioni
Y o on

O 9 ey 8 Ol (@l railails 18 adlaie (o o8l Olpss o canld jebay Lol Jule g
VN o) T 53 o SailsS] Sl (o 4y 5 LS

OLdld bgs T 4zl s 53 a2 g b & ppon x5 ale gl 1AL (b 5 ey S5 Sl (A
ol do olsd ilsl 5o (ale aisS Ve 5l o (T loyd po 28l S w08 sl ded 50 LnS0l
2l g GruesS Glp Bee o Gplle pad Sis g Ly O gl el cleay Ll sy ead lulis
YoVE dgaarigd) 023, w3 VAAS Lo 55 55 0 51 Lt 185 Jloo 45 s T+ o0 e olié 53 s
BO= e v iy Gl ailate gads BLie )0 s 5 L jogel )0 ()l slacdlms B L .(VA) L BeSLILS

! Moknatian



\F~Y‘,_J«\°~ a)ut\‘ﬂa)):t@rb‘b.?usb‘jlal&u \YY

ol lapbls b ailssg, glalds 5 amdl, rals [iSe Yeooo a byogel (Dl 6158 lagme; jLSa
aigS Ve 5las g ebar cunl ouls ;88 Saday dalaie S £330y, Lo sl Km ol Sas b asas
(Yoo ) (e 5 Jlowl) conl onile Bl 4565 Ve Lo o lasliny

Gl e alizee glagyle 5 Ll G5k Ol (ST sl ads> 50 1T sbye wyme (So3elsST Sl (o
Slade g el ol Voo Sgu> JT adlaie jo aVle )b Sl el Jlgr Jad o )b oliee iSTas g
ol e oyl az o (VN F decionsd) cul gble plo 5l iy oLlldld ¢ i 8 o eVl Sw)b
(YY) e 5 2) cenl Bl iolidl ans (o o F cole a0 VLY e 0L LVAS L 5l iabg>
Ol 5 @V¥erd) ay oo oS Sile ax 0 Ve 4y Gl (o g ol )F Sl a0 Feoa lil o Les
9 g.;‘ d.'LM.a g.)jjafo 9 u).c dJOLuO 9 Sl 00l C) g.j u..\.u.a ..\J..\Jl) lJ ul.a).o.h adlais QS"B'Q 9 uT u‘).uuu (Y’\Y
Sloo 5 Ol gl)ls ddlaie ol (Hlo ZST(Ye ) (o)) Keo 5 Jlowl) wilad 5 055 |, Sblo Sis 50,0 glsn
5 52) 0,1 09y liwsli g e o 60 sles B! cde paod A g (VN douiionng) i (glo,8
lso Sl g linceS 5 0 (Jg tow] Sis 500 s Jad () liwsSG3l g lindlid o (YY) ¢ ol
dguionisd) 9o sl QLSBT 5 S 05 Slaglish slml el ailjg; oo VL Sliss ol 5 Jone
Sgion iy llg ol 18,050l 4 e lga g Ol o glakasMe b Sl s (ol el (VN
FO oL aVlo a5 ol oo (Sad l86 SG 4y baws by @S o uds Sas LYY o) Ken 5 @Y 50S)
sk Fe g Jobo jieglsS oo olal b Jlss F laglish 08 e i 32 0 1y (K5 st o (el
SISy Slgu el (ol Jlege S D nl sy oo Jagl ST ey )Legs S asls oS Wisd oo ol 250
Lo Wlgs oo pobae  dassrecony) 428 ol 5 (12 ¢ BeSLLS) wil oo e 5 oo LS (5l a5 wien
5 byogel Coomsts £)l50 Skl 5l 009l 5 Saxe lge sol> iSay O ams 3 Sboes 1) i e O
i Lpogel 5 byoyem aaly slagidy jo (Fume Slge (liee Sl Al a5 Sliee) (b 55

(Yoo (o)l s g g Vo) (o)) Sen g Jlowol 122 ¢ BgSL3LS) conl jid 0 051,04 V,0

oBef slaasl
A Ol ] 9o 00l o)l (armecins SOk i 5l o IUT slys oas SzsS
Ol o ome Dlyis (lailaie (Gloz Jolse b LT gbys adg 0 oo 5 shdlats «oorddl O pis
Lo ud S woadpll Gldlas uloly (Yoo ¥ ol Kon 4 \L;‘“@li) Col bad o (SS5elg 00 9 (oanddl
Sk 5 e 5 Slsy SIS (Lol (oS Sl lons iahozil 5l LLI | it lacs Lo b LT

-ty s loww 1A

1 Polsky



)Yy w8 ek G s (5 e T LT Loy (St SIS 65,0

sladsll ol Slss o)ls Vb ey (S055 sl ) ohisr 5 098 £955 (i (S5 5l 4y liel]
Soas¥T il 1o 15045 05940 o181 (6 il cwyp sl anlllas SO 50 .l o anldl Sl gi i b
250 el Sen 2lor (S0l 45 wms o lid gl Canl ol cwyp Epige inl (Siolom wbul (alse
‘;o}ﬂ P 0 A wad oo ol (Jege el Oldlas cpiman ol Al wdid Codlw 55l
28 oo )8 sbices THL (T helper 1) awlic ;o TH2 (T helper 2)slacossid anwgs (53,5 51,5 olso
09 b S JodS e s 318 L5655 Olyd b e jo celu ) Cow 4y a5 Sllbgls caddlas SO o
2155 oo Gl b sy pselial 1 Jsbo o (St J5S50 5 33,8 53 sbo (Tt J5Spe ciaes
‘;ojﬂ Ll C G:..;Slg Ol g 45 ol> 38 t_ggLe‘;:Jl Solas S C.‘a.w R TIPS IV b oo Oialidl f3g3l8
NAREIN ‘YUM)J 9 \OM)J) Sl Ja.u]x Lg:‘}b

plosl JLT 6L ys dilaie 1o slaw,oe (5555 10 65, 0, Shas § (kS e oy (5l Glnlio danlllas S
o Ay Eauds a5 Ol LSzl g adlaie (pl (0 Axel> e SO gl addlae sl 45T cl ous
DS g9l )0 (ol Lol 09y yidoy a2 30 09,5 4 Lo anlllas 3590 09,5 13 (g2 0, Khae S g s (o>
(YooY oo 9“‘5;5) i edlie 4y, (goladl

EURESER S

@i 5l slofy Coenl (35S 1 et Ss Olies s W JlT alkie Sler 3855 St 4 axsi b
Ml sl >l oS ..moGAQL;’:J S| wlaﬁ, OasS o VY & low Eods oy & a5 Glaadlas S
500 bl o Sldllae alie sloosls b Lol togy aalis dilaze 51 gYL o5 T 6L )0 ddlaie jo 5065 oylo s
VIV G WY o 4 Mol slo ol sl dibate j>a o Jl,T sb o ddlaie sblie oled 1o .09 dulio bl
g s J S a5l plp

5 Ghas SUSul pis by ygeg walr b jgegs Jolis adlaie (pl o Sofglsilen slagenday (i
6Lb‘;))9 )Q G.u.m.o LSLQUBIJU caxdlas U"‘ )O AJQB.' (5;}“ (smas W 9 ),’.a ‘L}“")‘; oK cwy
So bl pl g oedle (Yo F e \CJJ“L;).:ALQ ) aid odslive adllas 850 ashie [0 endoy LSS
Oy 5 20,0 VYIV L pos g5, 50 4y Gl 0,0 WIA L ol 55, 50 60 Ol e slo 9053
65055 Eont a5 slasdllan < 3 (Y)Y () Ke 5 g W1 513 0o 3 VYIF L pgw (645, 55 sdae
03ls 13 gy 3550 JLTsliys (St ,Ul5 U8 Ao 5 ol 5l Gy colpme anzls bl o |y ey
Ol 535 0 (ras i 5 e Olb e clade Bypad g plgiul Gl a5 G o0 LA @S el
Eots oly las S adlaie 4 Connd |y (g ion F )5 JTaxt o i80S anxld ),ul.tuiu Gble ;o cuse

1 Trasande

2 Thurston

3 Kunii

4 Mamyrbayev
5 Igission



Py 5 F ajut\"a)):t@rlo‘b.?ud)blauu 13

WVlo 9 Sl (ires bl gl JpuS adlaie b bl (nl )3 (patie jobar 5 ads s olb e
aS ol odslie (pl g oedle g wald ashie 3l i SG5eleST 4l ol JSbcow bl o by
e JeloSaa oS o Gl 5 Salhe S ) ane (s Jelt LS5 Comex 3 Jslate slagll
Sliul Brae b 08 Lol Son Ol a5 ol Gl Cagilaze (Sogll 5 olbpus 92 (e (K
I3 g oolhael (aome Ll ph (ool jobas o)ls (K poeiles 5 Sl 09 cpgredlS (SThes Sl (S5
5 LS c8L.(V V2 o Sen 5 uliyeole ) 098 00 Lo yg055 590 5 05 4 oie cqaloord Slge (22 50 (28,5
IS ela i il daclol S5 (65 c0,indsild, SIS, IS 551 wisyle T sl,s Soal oo glooss
e 915 1558 «(DDT) (Ul 915" (3 Jo2 69 5,5 65 «DDE) sl 9,05 65 Jo3 9,05 55 «(OCP9 Ly
Oher 5 Jlawl) 05 g0 <L Lo o ol 03505 ol (S o ol Cans 4 a5 (HCHS) Lol
h g s Saia il Lplsd shls oz alaxjl sl JT I gla S il sms jopslis anlsd (Ye o)
lil ol b 5o 09 (50 W ysess S sy 4 7o 45 Wisdioe e (i 50 (59l slooni S
5 ' olige) cosl 00,8 Gunail liolbm o3l K Glsiear |, hid (ARC) b p wlidos Ll oy
poid alozsl (3 Gl s 5 LSS L agzlse (o (e alarly 5T dalllas S po (V2 Y ¢l (Ko
b S olisS agzlse (rizmod adbige Syl jie o,Shee Ll 3l ostmolis o5 ab il Szgn
il 5 o ol oty Sl nl agbe S 5 GaslSsen omgise palS el oSl
(Y0 o)) Sa g ' 50) Conl b 25l o Ol 5 5l golaws

(mas 9 Sy SIS i

(009 2o o -V el adlge an BBl Jold (el Sl ply o ol (03wt sy
(i el AL o 25 gy el llse 5 ol lalpd Sl G86 (Kxasl g Sl bl Ll
b gl sly 0 o oz 9 (03 Sud)b a8 )b Y ls Slss ol & S 55 Sl 0131
RARRIA ‘\CQM)S 5 Vo.).l.w)l') 3)ls ).:JLJ &l s

SV ar g ganels 5 abidle alS Jolis Wyls gy heb ST bys ads> )0 ras 5 Sy, DS
5 Sl Sdlo o (aelins; a2l ppen e Baa b &S laadllae Sy s (Sl Gible - g,
Pl @ bgw sl g, JBaws zul 5l asys FY a5 ol olis ml wwwl a8 5 &jgo sl
Tob 5o Goblne Dolis rizman W) Glsy Glan b b cema @oDe 5 ao ) YA 5 et
5503 aallan 3 (YooY (ollSon 5 50050 9) ab Gl3S (oagd sloog,T 5 ol 5 lose o sible Lty
o sgy s (ST 5 Sedll SLadlii 0 55 50 oS lo Al VY B D s 03, 50 SosS YO+ (g5, 1
@bl ol gl and)S 18 adlllas o )y50 o s - slaizl 5 (S Slalllae alazl cilizes i
WAL e 09,5 ez 4 Geigp Sl 5 mend Sl A sl el il el g e Slas wile

1 Muntean

2Hu

3 Trasande
4 Thurston

5 Crighton



Y0 w8 ek G s (5 e T LT Loy (St SIS 65,0

el @l G368 e 5S> Gage Sas)len 5 60 Shos DY a5 ls (lis sdlage slaog S elel 2 @ je8
Wl e lad cdl bl dilate (nl )3 G0 Sl pawm o s oo S5 1) o) ALY LS plle (S0
ab esmlie ST 6l Soyms (Bl 5 able Sl b adbie o (Soss Sy, Gl Shy corizen
i) (2me 3 OlipslsS 85 15 oS Wi azmii ol @ les 5 Lig, (V0T il lSen 5 lgnal)
VN0 o) o 5 98) 358 o o wlaasl SYsb slacs lual Eely coul (Sow

(69l 0

R byl oppe pledliE gl yslsS dibate jo 3 V8 aRalel laalyl 5 Sl adlas Sy o
oo S oy 3550 adlate 93 0 50 b osalie (LI 3 5509, sas SIS YL whaw 5 w8 S
090095 il 9y el Glez w4 (Kl (iol)S godimolis a5 ol saus we e YA L JL VE (oYL
2 0N Sk o lom «0U) olem Jelodign o )0 Bl o ae 5 Sufelsisenl (e Jelse Jdoa
OB a)k VWS pgus g0 cebls S92y JLo FA-F 5 JLo TAY w095 )0 (my 2 9550 U5 poe S
03 ok 2 3l et ) 4l ddhie )3 aites (el 355 oSy 5 Soglgigen] Slapunile Jle 4
s Vb slacdile b (S jLego 5 Wlgioe ogas (nl o Jleiol and b 3800 iz b Jlzo 85 S5
2 TN olen 5 NIy il JBb sy e 5 Sye ol GIB ln Sele aine) latais
AU LT3 Gdls sz o)y Bble 0 oSlo (b og3 50 Sl cdale 2l (5% sasllls
olyo IGFL 5 Jp0l el o Sgs 550l (slopygnjon o 2015 5 )00 B gl gz 5 oo 05, 50
izl 38 551 ((S0,92) (]Sl nns (59) 2 Sl (Saa Lo 25T 45 a0 oo (i gl (ol sl 035,
Wl T O eo ane) oul 5o a5 Slallle [ (Y18 LKen 5 Tsbl) wisd o] o, Shes jo LS Crge s
TSL) ol 0 (3155 i 55 daw 41,265 b 065 095 5 HOH (55 sLalS 9 Ly dall 5 (VL gl
YoV o San

5 s az T la sSlsd sl (2als wewl ond pll ), San 5 l5 abladl Lawgs a5 glasillas 4o
odalive ol 098 b amslie ;o GISILE 095) SojelsST anxls ailaie jo (SLe (U5 yo 1) Glaess o5 oL~
055 sholis Sl s wlsiiso oloasd psas 5 e (ool o5 wiao e i @b ol vt 53 0
5 Jobo Slss o Slas b)) o] 5 Gus a5 laallas o (Y18 o Sen s Olggiaalilally) sl 138,50
DNA Jluie 0d _aseie el )T 6b,s didlaie jo (Sd slo,légs S piboos e pl ,0 JoSse
o Sl Al P (SaelsST Al adlate o Sl Gl pal 3 gl lajlu iy lade 5 RNA
A s (SeleST e g alata o gite belye pSbio SalSy lanel o 4 | o Wl
s Hlogase Glyime Gl Bl (asmacon ) anzls @bl )3 (SLe ploye 10 05 gaslllae o 50 (rizren

1 Tashenova

2 Turdybekova

3 Bapayeva

4 Pathak

5 Balmagambetova



\F~Y‘,_J«\°~ a)ut\‘ﬂa)):t@rb‘b.?usb‘jlal&u \Y#

31 5le LT (S5 45 pgyme blie olo e 45 aims o lis gl .ol osus H2B (giusd (slgtone o al3dl
as w‘ 00y oo lie ‘u...ar.o.@ ..\J}.w‘sn J.uo J.Jj.' QJS_LA.C J)LD‘ )L?\b ng:a...u‘ W Q‘g.o ).'Lu.a 9 ‘;AJ )Lf.éséjf
@ e Wlgi o g W Lol oy sk U‘)'*-’L’ JLT sbye dilaie )0 09250 Cym orgdy (S I3l
S50 Geimmed (Y0VF K \g_éy‘L';J;) Wed O rpiaw ple g Jol g o SYNS
5 VB lapy il codled jo Pzl g LT gbys (SajslsST anzld ailaie jo (Sl ooy Ll slo sk
G axg b og SO5eleil anlid dengi g gulanlST il mlaw 01381 Ldoay a5 0l esnlis sl g0l
o 50 Sl el 6y0b i 55 GIope ponl 5o ST sbys ddlaie it olge b cslllas opl o gl
il o (ADA) sbeels cpygel g YL golacnS] cudled o o Jdoas oS Sgs g0 ST e S,
Ol 0,0 YY - o3 0 1) placd alesl IS5 )| m5esT F o San g 95,150 (Y210 o) Ko 4 Yle.l_i.,..‘;..,.l}..,f)
Slo i2Sedl ome 10 (5,9,b i 0 A SIS0 a5 Wy doel pl 4 09,5 ol ol Wikl Cg SLe
sl bl Sl (S agzlye (al 5 wiog (5epul w5 eyl clld glils w18 6 IS

NARIE AR ORSPRIRET S W TN IR Y

2 okl cdl p gols 3l wlgige o el e L rete 5 S lazlys pancas
s oud Kid cloaaly o iets 5 oKt bisslan 508 Ll abl a2l alean cloysiS 5 adlaie
(VD 520008 855k bl s bl gl |y e Sy 25 Wil oo 45 an

A WY L (Y L Ken 5 (699w) miam 8 Lamslsl ;o mupe yioskS #5¢ o+ adgl coluwa b JI,T by
2 lon YL gaed 05 (b SAS 4 £9,8 L0 (nl (655l 9l dnnsd ST 50 g degl Azl
Sels adhie gl o L) gal Ses a0 a5 glbg)len il gadge cnl el L1 Ly &5l
s o w0,z 5 Bl lbslon iz s Lons comt] (i Slsylans s 5 el S lee Wlods
dogreling 5 $y900 (Sone Slge 09meS 5l (AL Slags lon okugy il wrax (b (S 5 slS
SV (5,1 5 sras St Gry09p0 998 DS o T g0ty 0le slaali (Sske slacsler: (Sl
(Yo o0 WSI) E5b jo 15l g god  Suilecie (o g oS

sl 50 599 1220 Jlo ;o S e 0,Lleo YV L ol aiog )l a4zl o poe 00 3YL 09250 (slaosls 4y azgi
G yz) ol s Sl ) 0e5 Coluns 5o )0 e 5l s S ;) coSo e aadie YT g0 Ll ¥ 4 YAYY
Jedoas 1) Iga po 3lae (p 5 Dll8 5 oliasd Slge «Sed L9 5 dngl axlyo (ol Sas (VA VY o Ags
Wl ge ol s 5o il Sligesy 5 azlye 4 (55,5laS 5 Gxto slaclay 0555 4 dx gl ams e (il oL

1 Kultanov
2 Kislitskaya
3 Carrefio



\YY w8 ek G s (5 e T LT Loy (St SIS 65,0

I LEs0,5 (Byme 30 58,518 i )0 09d (55,5laS g (Fato pgew b JLegn,S DS al (Sogll 4 pmie
2 Wl Gan ja> 5 55,5laS SVgame 5 (alS ;0 Ol perd (rizen 5 wg eled 5 Glasl B
($35 B sl rlom Ol (i lags Lo wile (SBlagy Pluws 4 i Cewl (Soe (S 02
(VoVY Ol g 5la3 32) 958w slagsjbow 5 Vb (55 L33

wlive (Jazmocun ) slogidly b LTy amg)l azbyo 90 j0 ol g Of Slnss  Sladl slacles Joa,
locawndsl g (6yeh il A e aS aileo,S w e |, Ol zhw ;0 w28 BB el o e o axlge
2 P U 55 By p SlapiemsS] al b Sid Ceal 0ad Girgila Glp e SloolSin
S ) ySslr 5 Ll el g o5 (6 IS0l sl 2838 5l Ctins g o53,5lS 1 g axls Gl sz
05551 5.958,5 Ll |y a3 iy Sy 2 ol 3 g ieSrsS alia s o cslosl ol ol 1 slys o
Sldllae bl ol sods Sizs JolS jsbas o] ;500 Caond A g 00 Lxl dng )l 4zl 10 ojlasl 4 ] cad ¥
inrsS] 5 sl Casdls 1y 6 15TL S S T azl o it S oS S 4zt g se coddbplon
olasl 1 AL i s b ld] s aleri] 3l sloslm b ] Lol 5 48l 035 ol 3l
Ghle 5o U1 slyo 990 50 00305155 Slos lom a5l casl 00,5 59, la Sogll 5 adlaie gl
5 ooy SIS Lo slagaw) p b ols jiivn lagew) 4 5ls oldl walys BT oo aeg)l 4zl 4l
Ol Gl Jleial @y b 5155 e g Canl 00ls Dl apeg)l azlys SLbL o g lony (R3Sl 9,50 )0 (sele
oLl b gl g oS (slogs lons ialsdl 4 (slailaie 5 dme slops K0 Gybol 5lo oLl Lo Lo
oS o len o] abhate o ead i3S s los g5y axllae b ool 08,5 cams 55 6yaye Alie ol oyl
Wlg B eled G315 5 659105 1) 998 adlaie (nl poje Sl S gyl 4zl pud S b el (s
5 Campylims 035> e 5 lppely Comlis bl ools ayyed Ystao gy b liis il e
Copde Glooged aaglyl aas alidl aneg)l azlys (ol Sas lavsly b agzlse ln 1) H5aS Cwdle
Gyppd 03 o idlS 0aiiS glalame ol 4o 1y Sladl locdled ite b a5 Sleladl gzl 5 ol
il 3 ol g laue ) Cilio & llaie 30 5 CapaSlo 5 e g 5 5 ke Sla Y0 3 3]
oS O o ke slaasly (iS5 aregl 4zl ;o Sl (uils S5k sl el o Lo as)|

=

2y il SLbl aals> e LB )*“L aeg)l azbyo 5 LT 6bye By » GlapinwsS! ad iz
sladol, 5 Sislon Sleladl 4y 5Ls Jlas cpl & Soww, lp M ol aniliS 56 cutne 5 555Le8
WopiarssST (al L g (g5ljl o5 Sl o loms 0,00 i slao] nl cadls ails 5L (sl Sawaidy gl
o] bosh 5 3,5 3l Blgises |y LT cpl Canl ups 51,3 Caglgls sanl o Lad sla s old, sl 1,
aed Ste Ll 4 a8 aslgz 5l aSl S oo Lol 1 bapiiannsST opl ks a5 a5 oS o 1 Sl sla >l



\F~Y‘,_J«\°~ a)ut\‘ﬂa)):t@rb‘b.?usb‘jlal&u \YA

O oz ol a5 0 dagi | (oralr slas sl il oo Lo cOlakied ane ES jLie b ogd Coles i
@l 6ol Gl 5ol, S e s |y bapiemssST ol coodls 5 alsd 5 o] Sl (Ll glacales
a0yl placsgame Ll 51y e (Jg 0gas LS5 T 6o axzld b ogd o sleiing areg)l 4z y0 L]
Szt )5 el 05,8 T 2ol ] Ges WS 5 Ol g wdes) azl s a3 Gad Sas e
Jedoar izl o 31 05 Gas b azlyo o palb (0l g 0sde iy mi b T ol ezl 4 ol 0gy
S pody dpag) azl;d Shl Wl Cens pl8 ) oS oo S & cnlply Ssdes S mpe Ol nl oS Ges
slagisn bl gan Glapls ;o 5 058 Lol azlyo 5l (oadn Jgl o5 )0 &5 (xe (ol 020,50 S jg0 (g

Dy Do azlye K00

&bw

Aladin, N. V., Gontar, V. I., Zhakova, L. V., Plotnikov, I. S., Smurov, A. O., Rzymski, P., & Klimaszyk, P. (2019). The
zoonosis of the Aral Sea: six decades of fast-paced change. Environmental Science and Pollution Research, 26, 2228-2237.
AghaKouchak, A., Norouzi, H., Madani, K., Mirchi, A., Azarderakhsh, M., Nazemi, A., ... & Hasanzadeh, E. (2015). Aral
Sea syndrome desiccates Lake Urmia: call for action. Journal of Great Lakes Research, 41(1), 307-311.

Aladin, N. V., & Plotnikov, I. S. (2008, January). Modern fauna of residual water bodies formed in the place of the former
Aral Sea. In Proc. Zool. Inst. RAS (Vol. 312, No. 1-2, pp. 145-154).

Boomer, |., Aladin, N., Plotnikov, I., & Whatley, R. (2000). The palaeolimnology of the Aral Sea: a review. Quaternary
Sdence Reviews, 19(13), 1259-1278.

Bapayeva, G., Issayeva, R., Zhumadilova, A., Nurkasimova, R., Kulbayeva, S., & Tleuzhan, R. (2016). Organochlorine
pesticides and female puberty in South Kazakhstan. Reproductive Toxicology, 65, 67-75.

Balmagambetova, A., Abdelazim, I. A., Bekmukhambetov, E., Zhurabekova, G., Yehia, A. H., & AbuFaza, M. (2016).
Ovarian parameters and ovarian blood flow of women living in the area of environmental crisis. European Journal of
Obstetrics & Gynecology and Reproductive Biology, 200, 68-71.

Crighton, E. J., Elliott, S. J., van der Meer, J., Small, |., & Upshur, R. (2003). Impacts of an environmental disaster on
psychosocial health and well-being in Karakalpakstan. Social science & medicine, 56(3), 551-567.

Cox, H. S., Kubica, T., Doshetov, D., Kebede, Y., Risch-Gerdess, S., & Niemann, S. (2005). The Beijing genotype and drug-
resistant tuberculosis in the Aral Sea region of Central Asia. Respiratory research, 6, 1-9.

Eimanifar, A., & Mohebbi, F. (2007). Urmia Lake (northwest Iran): a brief review. Saline systems, 3(1), 5.

Froebrich, J., Bauer, M., lkramova, M., & Olsson, O. (2007). Water quantity and quality dynamics of the THC—Tuyamuyun
Hydroengineering Complex—and implications for reservoir operation. Environmental Science and Pollution Research-
International, 14, 435-442.

Gaybullaev, B., Chen, S. C., & Gaybullaev, D. (2012). Changes in water volume of the Aral Sea after 1960. Applied Water
Science, 2, 285-291.

Gaybullaev, B., Chen, S. C., & Kuo, Y. M. (2012). Large-scale desiccation of the Aral Sea due to over-exploitation after
1960. Journal of Mountain Science, 9, 538-546.

Gholampour, A., Nabizadeh, R., Hassanvand, M. S., Taghipour, H., Nazmara, S., & Mahvi, A. H. (2015). Characterization of
saline dust emission resulted from Urmia Lake drying. Journal of Environmental Health Science and Engineering, 13, 1-11.
Hesami, A., & Amini, A. (2016). Changes in irrigated land and agricultural water use in the Lake Urmia basin. Lake and
Reservoir Management, 32(3), 288-296.

Hu, R., Huang, X., Huang, J., Li, Y., Zhang, C., Yin, Y., ... & Cui, F. (2015). Long-and short-term health effects of pesticide
exposure: a cohort study from China. PloS one, 10(6), e0128766.

Haghnazar, H., Johannesson, K. H., Gonzalez-Pinzon, R., Pourakbar, M., Aghayani, E., Rajabi, A., & Hashemi, A. A. (2022).
Groundwater geochemistry, quality, and pollution of the largest lake basin in the Middle East: Comparison of PMF and PCA-
MLR receptor models and application of the source-oriented HHRA approach. Chemosphere, 288, 132489.

Izhitskiy, A. S., Zavialov, P. O., Sapozhnikov, P. V., Kirillin, G. B., Grossart, H. P., Kalinina, O. Y., ... & Kurbaniyazov, A.

K. (2016). The present state of the Aral Sea: diverging physical and biological characteristics of the residual basins. Scientific
reports, 6(1), 23906>01:10.1038/srep23906

Igissinov, N., Igissinov, S., Moore, M. A., Shaidarov, M., Tereshkevich, D., Bilyalova, Z., ... & Kozhakhmetov, S. (2011).
Trends of prevalent cancer incidences in the Aral-Syr Darya ecological area of Kazakhstan. Asian Pac J Cancer Prev, 12,
2299-303.



Y4 w8 ek G s (5 e T LT Loy (St SIS 65,0

Jafari-Khounigh, A., Sadeghi-Bazargani, H., & Haghdoost, A. A. (2022). Public Perception on the Health Consequences of
anEnvironmental Disaster: The Case of Lake Urmia Drying up. Medical Journal of the Islamic Republic of Iran, 36.
Krivonogov, S. K., Burr, G. S., Kuzmin, Y. V., Gusskov, S. A., Kurmanbaev, R. K., Kenshinbay, T. ., & Voyakin, D. A.
(2014). The fluctuating Aral Sea: A multidisciplinary-based history of the last two thousand years. Gondwana Research,
26(1), 284-300.

Kamalov, Y. (2003). The Aral Sea: problems, legends, solutions. Water science and technology, 48(7), 225-231.

Krapivin, V. F., Mkrtchyan, F. A., & Rochon, G. L. (2019). Hydrological model for sustainable development in the Aral Sea
Region. Hydrology, 6(4), 91.

Kunii, O., Hashizume, M., Chiba, M., Sasaki, S., Shimoda, T., Caypil, W., & Dauletbaev, D. (2003). Respiratory symptoms
and pulmonary function among school-age children in the Aral Sea region. Archives of Environmental Health: An
International Journal, 58(11), 676-682.

Liang Chen, C., Chen, X., Qian, J., Hu, Z., Liu, J., Xing, X., ... & Wei, S. (2021). Spatiotemporal changes, trade-offs, and
synergistic relationships in ecosystem services provided by the Aral Sea Basin. PeerJ, 9, €12623.

Lioubimtseva, E. (2015). A multi-scale assessment of human vulnerability to climate change in the Aral Sea basin.
Environmental Earth Sciences, 73, 719-729.

Micklin, P. (2016). The future Aral Sea: hope and despair. Environmental Earth Sciences, 75, 1-15.

Micklin, P. (2008). Using satellite remote sensing to study and monitor the Aral Sea and adjacent zone. In Environmental

problems of Central Asia and their economic, social and security impacts (pp. 31-58). Springer Netherlands

Moknatian, M., Piasecki, M., & Gonzalez, J. (2017). Development of geospatial and temporal characteristics for Hispaniola’s
Lake Azuei and Enriquillo using Landsat imagery. Remote Sensing, 9(6), 510.

Mamyrbayev, A., Dyussembayeva, N., lbrayeva, L., Satenova, Z., Tulyayeva, A., Kireyeva, N., ... & Yeleuov, A. (2016).
Features of malignancy prevalence among children in the Aral Sea region. Asian Pacific journal of cancer prevention:
APJCP, 17(12), 5217.

Mamyrbayev, A., Djarkenov, T., Dosbayev, A., Dusembayeva, N., Shpakov, A., Umarova, G., ... & Isayeva, G. (2016). The
incidence of malignant tumors in environmentally disadvantaged regions of Kazakhstan. Asian Pacific journal of cancer
prevention: APJCP, 17(12), 5203.

Muntean, N., Jermini, M., Small, I., Falzon, D., First, P., Migliorati, G., ... & Kolb, A. (2003). Assessment of dietary
exposure to some persistent organic pollutants in the Republic of Karakalpakstan of Uzbekistan. Environmental Health
Perspectives, 111(10), 1306-1311.

Micklin, P. (2007). The Aral Sea disaster. Annu. Rev. Earth Planet. Sci., 35, 47-72.

Nezlin, N. P., Kostianoy, A. G., & Lebedev, S. A. (2004). Interannual variations of the discharge of Amu Darya and Syr
Darya are estimated from global atmospheric precipitation. Journal of marine systems, 47(1-4), 67-75.

Nayyar, N., Sangwan, N., Kohli, P., Verma, H., Kumar, R., Negi, V., ... & Lal, R. (2014). Hexachlorocyclohexane:
persistence, toxicity and decontamination. Reviews on Environmental Health, 29(1-2), 49-52.

Polsky, C., Neff, R., & Yarnal, B. (2007). Building comparable global change vulnerability assessments: The vulnerability
smping diagram. Global environmental change, 17(3-4), 472-485.

Pathak, R., Mustafa, M.D., Ahmed, R.S., Tripathi, A.K., Guleria, K. and Banerjee, B.D. (2010). Association between
recurrent miscarriages and organochlorine pesticide levels. Clinical biochemistry, 43(1-2), pp.131-135.

Small, I., Van der Meer, J., & Upshur, R. E. (2001). Acting on an environmental health disaster: the case of the Aral Sea.
Environmental Health Perspectives, 109(6), 547-549.

Soudi, M., Ahmadi, H., Yasi, M., & Hamidi, S. A. (2017). Sustainable restoration of the Urmia Lake: History, threats,
opportunities and challenges. European Water, 60(1), 341-347.

Small, E. E., Sloan, L. C., & Nychka, D. (2001). Changes in surface air temperature caused by desiccation of the Aral Sea.
Jaurnal of Climate, 14(3), 284-299.

Trasande, L., & Thurston, G. D. (2005). The role of air pollution in asthma and other pediatric morbidities. Journal of allergy
and clinical immunology, 115(4), 689-699.

Tashenova, G., Issayeva, R., Aliakparova, A., Boranbayeva, R., & Sarsenova, L. (2020). Comprehensive assessment of the
Aral Sea region children’s health conditions. In E3S Web of Conferences (Vol. 159, p. 08005). EDP Sciences.
DOI:10.1051/e3sconf/202015908005

Turdybekova, Y. G., Dosmagambetova, R. S., Zhanabayeva, S. U., Bublik, G. V., Kubayev, A. B., Ibraibekov, Z. G., ... &
Kultanov, B. Z. (2015). The health status of the reproductive system in women living in the Aral Sea region. Open access
Macedonian Journal of Medical Sciences, 3(3), 474.

Whish-Wilson, P. (2002). The Aral Sea environmental health crisis. Journal of Rural and Remote Environmental Health,
1(2), 29-34.

Zhupankhan, A., Khaibullina, Z., Kabiyev, Y., Persson, K. M., & Tussupova, K. (2021). Health impact of drying aral sea:
One health and socio-economical approach. Water, 13(22), 3196.



References

References (in English)

Aladin, N. V., Gontar, V. I., Zhakova, L. V., Plotnikov, I. S., Smurov, A. O., Rzymski, P., & Klimaszyk, P. (2019). The
zoonosis of the Aral Sea: six decades of fast-paced change. Environmental Science and Pollution Research, 26, 2228-2237.
AghaKouchak, A., Norouzi, H., Madani, K., Mirchi, A., Azarderakhsh, M., Nazemi, A., ... & Hasanzadeh, E. (2015). Aral
Sea syndrome desiccates Lake Urmia: call for action. Journal of Great Lakes Research, 41(1), 307-311.

Aladin, N. V., & Plotnikov, I. S. (2008, January). Modern fauna of residual water bodies formed in the place of the former
Aral Sea. In Proc. Zool. Inst. RAS (Vol. 312, No. 1-2, pp. 145-154).

Boomer, |., Aladin, N., Plotnikov, I., & Whatley, R. (2000). The palaeolimnology of the Aral Sea: a review. Quaternary
Science Reviews, 19(13), 1259-1278.

Bapayeva, G., Issayeva, R., Zhumadilova, A., Nurkasimova, R., Kulbayeva, S., & Tleuzhan, R. (2016). Organochlorine
pesticides and female puberty in South Kazakhstan. Reproductive Toxicology, 65, 67-75.

Balmagambetova, A., Abdelazim, I. A., Bekmukhambetov, E., Zhurabekova, G., Yehia, A. H., & AbuFaza, M. (2016).
Ovarian parameters and ovarian blood flow of women living in the area of environmental crisis. European Journal of
Obstetrics & Gynecology and Reproductive Biology, 200, 68-71.

Crighton, E. J., Elliott, S. J., van der Meer, J., Small, I., & Upshur, R. (2003). Impacts of an environmental disaster on
psychosocial health and well-being in Karakalpakstan. Social science & medicine, 56(3), 551-567.

Cox, H. S., Kubica, T., Doshetov, D., Kebede, Y., Risch-Gerdess, S., & Niemann, S. (2005). The Beijing genotype and drug-
resistant tuberculosis in the Aral Sea region of Central Asia. Respiratory research, 6, 1-9.

Eimanifar, A., & Mohebbi, F. (2007). Urmia Lake (northwest Iran): a brief review. Saline systems, 3(1), 5.

Froebrich, J., Bauer, M., Ikramova, M., & Olsson, O. (2007). Water quantity and quality dynamics of the THC—Tuyamuyun
Hydroengineering Complex—and implications for reservoir operation. Environmental Science and Pollution Research-
International, 14, 435-442.

Gaybullaev, B., Chen, S. C., & Gaybullaev, D. (2012). Changes in water volume of the Aral Sea after 1960. Applied Water
Science, 2, 285-291.

Gaybullaev, B., Chen, S. C., & Kuo, Y. M. (2012). Large-scale desiccation of the Aral Sea due to over-exploitation after
1960. Journal of Mountain Science, 9, 538-546.

Gholampour, A., Nabizadeh, R., Hassanvand, M. S., Taghipour, H., Nazmara, S., & Mahvi, A. H. (2015). Characterization of
sdine dust emission resulted from Urmia Lake drying. Journal of Environmental Health Science and Engineering, 13, 1-11.
Hesami, A., & Amini, A. (2016). Changes in irrigated land and agricultural water use in the Lake Urmia basin. Lake and
Reservoir Management, 32(3), 288-296.

Hu, R., Huang, X., Huang, J., Li, Y., Zhang, C., Yin, Y., ... & Cui, F. (2015). Long-and short-term health effects of pesticide
exposure: a cohort study from China. PloS one, 10(6), e0128766.

Haghnazar, H., Johannesson, K. H., Gonzalez-Pinzon, R., Pourakbar, M., Aghayani, E., Rajabi, A., & Hashemi, A. A. (2022).
Groundwater geochemistry, quality, and pollution of the largest lake basin in the Middle East: Comparison of PMF and PCA-
MLR receptor models and application of the source-oriented HHRA approach. Chemosphere, 288, 132489.

Izhitskiy, A. S., Zavialov, P. O., Sapozhnikov, P. V., Kirillin, G. B., Grossart, H. P., Kalinina, O. Y., ... & Kurbaniyazov, A.

K. (2016). The present state of the Aral Sea: diverging physical and biological characteristics of the residual basins. Scientific
reports, 6(1), 2390601:10.1038/srep23906

Igissinov, N., Igissinov, S., Moore, M. A., Shaidarov, M., Tereshkevich, D., Bilyalova, Z., ... & Kozhakhmetov, S. (2011).
Trends of prevalent cancer incidences in the Aral-Syr Darya ecological area of Kazakhstan. Asian Pac J Cancer Prev, 12,
2299-303.

Jafari-Khounigh, A., Sadeghi-Bazargani, H., & Haghdoost, A. A. (2022). Public Perception on the Health Consequences of
an Environmental Disaster: The Case of Lake Urmia Drying up. Medical Journal of the Islamic Republic of Iran, 36.
Krivonogov, S. K., Burr, G. S., Kuzmin, Y. V., Gusskov, S. A., Kurmanbaev, R. K., Kenshinbay, T. |., & Voyakin, D. A.
(2014). The fluctuating Aral Sea: A multidisciplinary-based history of the last two thousand years. Gondwana Research,
26(1), 284-300.

Kamalov, Y. (2003). The Aral Sea: problems, legends, solutions. Water science and technology, 48(7), 225-231.

Krapivin, V. F., Mkrtchyan, F. A., & Rochon, G. L. (2019). Hydrological model for sustainable development in the Aral Sea
Region. Hydrology, 6(4), 91.

Kunii, O., Hashizume, M., Chiba, M., Sasaki, S., Shimoda, T., Caypil, W., & Dauletbaev, D. (2003). Respiratory symptoms
and pulmonary function among school-age children in the Aral Sea region. Archives of Environmental Health: An
International Journal, 58(11), 676-682.

Liang Chen, C., Chen, X., Qian, J., Hu, Z., Liu, J., Xing, X., ... & Wei, S. (2021). Spatiotemporal changes, trade-offs, and
synergistic relationships in ecosystem services provided by the Aral Sea Basin. PeerJ, 9, e12623.

Lioubimtseva, E. (2015). A multi-scale assessment of human vulnerability to climate change in the Aral Sea basin.
Environmental Earth Sciences, 73, 719-729.

Micklin, P. (2016). The future Aral Sea: hope and despair. Environmental Earth Sciences, 75, 1-15.



Journal of Natural Environmental Hazards, Vol.13, Issue 40, June 2024 2

Micklin, P. (2008). Using satellite remote sensing to study and monitor the Aral Sea and adjacent zone. In Environmental
problems of Central Asia and their economic, social and security impacts (pp. 31-58). Springer Netherlands

Moknatian, M., Piasecki, M., & Gonzalez, J. (2017). Development of geospatial and temporal characteristics for Hispaniola’s
Lake Azuei and Enriquillo using Landsat imagery. Remote Sensing, 9(6), 510.

Mamyrbayev, A., Dyussembayeva, N., lbrayeva, L., Satenova, Z., Tulyayeva, A., Kireyeva, N., ... & Yeleuov, A. (2016).
Features of malignancy prevalence among children in the Aral Sea region. Asian Pacific journal of cancer prevention:
APJCP, 17(12), 5217.

Mamyrbayev, A., Djarkenov, T., Dosbayev, A., Dusembayeva, N., Shpakov, A., Umarova, G., ... & Isayeva, G. (2016). The
incidence of malignant tumors in environmentally disadvantaged regions of Kazakhstan. Asian Pacific journal of cancer
prevention: APJCP, 17(12), 5203.

Muntean, N., Jermini, M., Small, I., Falzon, D., First, P., Migliorati, G., ... & Kolb, A. (2003). Assessment of dietary
exposure to some persistent organic pollutants in the Republic of Karakalpakstan of Uzbekistan. Environmental Health
Perspectives, 111(10), 1306-1311.

Micklin, P. (2007). The Aral Sea disaster. Annu. Rev. Earth Planet. Sci., 35, 47-72.

Nezlin, N. P., Kostianoy, A. G., & Lebedev, S. A. (2004). Interannual variations of the discharge of Amu Darya and Syr
Darya are estimated from global atmospheric precipitation. Journal of marine systems, 47(1-4), 67-75.

Nayyar, N., Sangwan, N., Kohli, P., Verma, H., Kumar, R., Negi, V., ... & Lal, R. (2014). Hexachlorocyclohexane:
persistence, toxicity and decontamination. Reviews on Environmental Health, 29(1-2), 49-52.

Polsky, C., Neff, R., & Yarnal, B. (2007). Building comparable global change vulnerability assessments: The vulnerability
smping diagram. Global environmental change, 17(3-4), 472-485.

Pathak, R., Mustafa, M.D., Ahmed, R.S., Tripathi, A.K., Guleria, K. and Banerjee, B.D. (2010). Association between
recurrent miscarriages and organochlorine pesticide levels. Clinical biochemistry, 43(1-2), pp.131-135.

Small, I., Van der Meer, J., & Upshur, R. E. (2001). Acting on an environmental health disaster: the case of the Aral Sea.
Environmental Health Perspectives, 109(6), 547-549.

Soudi, M., Ahmadi, H., Yasi, M., & Hamidi, S. A. (2017). Sustainable restoration of the Urmia Lake: History, threats,
opportunities and challenges. European Water, 60(1), 341-347.

Small, E. E., Sloan, L. C., & Nychka, D. (2001). Changes in surface air temperature caused by desiccation of the Aral Sea.
Journal of Climate, 14(3), 284-299.

Trasande, L., & Thurston, G. D. (2005). The role of air pollution in asthma and other pediatric morbidities. Journal of allergy
ard clinical immunology, 115(4), 689-699.

Tashenova, G., Issayeva, R., Aliakparova, A., Boranbayeva, R., & Sarsenova, L. (2020). Comprehensive assessment of the
Aral Sea region children’s health conditions. In E3S Web of Conferences (Vol. 159, p. 08005). EDP Sciences.
DOI:10.1051/e3sconf/202015908005

Turdybekova, Y. G., Dosmagambetova, R. S., Zhanabayeva, S. U., Bublik, G. V., Kubayev, A. B., Ibraibekov, Z. G., ... &
Kultanov, B. Z. (2015). The health status of the reproductive system in women living in the Aral Sea region. Open access
Macedonian Journal of Medical Sciences, 3(3), 474.

Whish-Wilson, P. (2002). The Aral Sea environmental health crisis. Journal of Rural and Remote Environmental Health,
1(2), 29-34.

Zhupankhan, A., Khaibullina, Z., Kabiyev, Y., Persson, K. M., & Tussupova, K. (2021). Health impact of drying aral sea:
Ore health and socio-economical approach. Water, 13(22), 3196





