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Water resources and their exploitation and utilization in
Balkhash-Alakol Lake Basin in Kazakhstan
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(1. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China;
2. Document and Information Center of Xinjiang Branch of Chinese Academy of Sciences, Urumgi 830011, China)

Abstract: The qualitative and quantitative methods were combined to analyze the quantity, distribution, and
utilization of water resources in the Balkhash-Alakol Lake Basin in Kazakhstan, in order to investigate the dynamic
characteristics of water resources and the influences of human activities on the variation of water bodies in this area
in recent years. The results show that the water resources in this basin are in various forms, and lake water
accounts for the largest proportion. Although the fluctuation of river runoff is obvious, it has shown growth trends
over the past ten years. Glacier resources of the basin are abundant, but their reserves and distribution area have
decreased significantly. The Balkhash-Alakol Lake Basin is a famous groundwater distribution area in Kazakhstan,
but it is not well developed and utilized. Surface water is a major source for socio-economic water utilization, and
agricultural water use, which accounts for a large proportion of the total water consumption, is a major factor
influencing the change of water consumption. Water consumption has increased with the growth of the basin’s
population and economic recovery since the mid-1990s, indicating an increasingly large impact of human activities

on water change.

Key words: Balkhash-Alakol Lake Basin; water resources exploitation; water resources utilization

ey % S S0 R 5 e 1L KA 08 ) A R [ 5%, EEL JR 380 - 47 380 8 LA FT AR L W ek ) B e
$725 PR T [ 1) P AT S S8R 1 — 843, A % T 8 A R L s i B R A R R G ARl X
— o DRI A B AL | BRI AR T R R T B KR 2 —  HOK SCE AR B A Sttt 2 FAR IR T

i EE . 2012 -04 -05
E£WA . B K ERRHE A ETH (2010DFA92720)
1EEBN . %rﬁjﬁ( 1968—) , 5, (Ijﬁ:r‘ﬂj‘:_r’?}\, Iﬁufﬁ, i, TN RS W7 SCkAE BRI, E-mail ; wm_xj@ 126. com



12 WK s A (A SRR SR ) 5541 &

X PRI ) AR R g o N2 S P R AAR AR AR RSB B, TR TR N AR B OGTE AR A
7 B PN 2 25 3 % EEL AR AT 1 KA A8 A2 i A3 BB e 3D 4 9 S R R SR ) AT AR A TR A T T
FET U SR o AEL G TR BRI IR P 114 K B B R O T B SR AR

K GEWETF LA A S NS KRR B U A ) e B2, LS00 e AR <08 ) b LS5 A L e AR
B KRS AE T AR AL . 7R 2Rk UL RY T 5T, 38 g 0 % e i 7K B K B PR AY 23 A1 55 A
FPIRBLE 734 , 1] LU R ST SR R AR AR B0 26T 3l D] 1 AR M R S A

1 R XHELA

1.1 IR XAHER

EL AL T A B s ST R B, 5 BB SRR ARG 5% 5 VA N R T AR 35. 3% 107 km® (AT £ dE 2
38. 6x10* km*) "*' HT & 17 B X A5 R A PN 4858, VA R M A B R R 4 X BHR R X 28 IX, R T
RN BT FE R X R R IR RRIAR DX, AR 15 S 3T HH N (1) 5 SR B 7K DX R BTGy 2% DX, I 16 e 32 g R )
SR T BT A PRIt 2 TAZe k), L 2 362x10% A (2009 4E) 100

EL S AL T AR R R hr 7 - B 5 s LA R R A LU DRy 4 K 0E | 2R AR R LG 5 Ll R -RVPIR I
CLRE eIl AL HERE KBRS S L G- DUl s Ll i B RS 4 K I e T A2
IRk A% LU bk RD A0 B AL L Bk ) 2R S Bk R B, PR T DA E R AL LD K A A i R G LK
4000 km 75 A7 , NG 18] Z5 249 900 km , A At 5] 5 24 680 km

T O R SR MR SRR AR 2 5K, R AL P i T B ATy
TG DX R o7 3890 2 b A~ SRE VB b T 1) B8 2 T80 i e SE 22 K Ly A 7 ) J0 BT 32 LU BT D A o )
& P TR

-7
I'; ) \\;g\’{‘&
A S,
e ) N iy
Y, N
R
\‘ .
~
i
\
A
\
\
\
\
%]
------- (RN TRCRUR S
— [J
T
O  UEKE

E1 BREME-FHEEE R EE
Fig. 1 Sketch map of Balkhash-Alakol Lake Basin
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Fig. 2 Variation of runoff of Ili River from 1991 to 2004
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Table 2 Water regime of main rivers on east side of Balkhash Lake

e it £E K AL/ km? £KJE/km BANEE TR/ (m® - s7!) R M
R R 19100 390 75.0 NN TETESITES
0] 552 3559 4280 228 13.5 A YN CETESITEN
B gy * 6790 264 17.5 iy N TEPESITES
Bi] 7 7 2% 0] 9495 380 20.0 R & Lk

T+ )AL B R 98 45 5 k. 48 /K T X 5 040 km? | K BF 316 km, P Wi 9.5 m*/s; + + 4 )1 4520 By BF 98 45 5 o . 48 /K i R
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Table 3 Hydrological situation of main rivers in Alakol Lake Basin

, . e Ttk v AL KR/ SERH R Y Y
e LA e km (m?® -}ms?) (L - (ZIL- km?) 1)
FH A e ] B ERHR M 5390 183 47.50 8.83
By JRBLR M [ SEA] 4550 186 1.56 0.34
RN iR [ EDAI] 387 71 4.50 12. 10
A [EERA 21800 102 4.00 0.18
JEIR 355 [T ERAL] 1660 28 5.70 3.40
FLAZ R (S ENA] 667 51 2.50 3.75
BT BR T AL B TR R 39, 5%10° m S U
By 2 o AR T A B 1 50% , HEAE BB AR g | — AR L Ak ,
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Table 4 Water regime of main lakes in Alakol Lake Basin
— TG FEAE
i WHC/km BCREAN km OPETERE kWK WAV km® BRAL/m OPERE/m KAE/10° o
1 N VAR 104.0 52.0 25.5 384.0 2650.0 54.0 22.1 585.6
BEEERHR 49.6 19.8 14.8 182.0 736.0 4.7 3.3 2434
BRI 18.3 9.6 6.5 57.3 120.0 5.8 4.1 489
LB H-) 8.8 6.3 4.7 26.2 40.6 3.4 2.4 99.5
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RL-EAR UK R GERAEE IR k) 2R 58, WL 5700 EE 5 T AR e, AMITAL- LA RENE 2K 2 AR VK )1 2R 4 14 i
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IS X T
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Table 5 Glacier distribution of North Tianshan Mountain and Dzungar Alatau in different periods

, , VKN E/108 m?
NN RE 2R 1955—1956 4F 1972 4¢ 1975 4& 1979 4F 1990 4&
A Bl £ L Bk R 3 66 43
Bit-BIL A o 3 67 62
F_ Y
HER-BAR ) AN BB L kb 132 113 88 84
35 5 i35 160 169 137 128
TERE IR -l 7 £ L bk R B 111 81 61
) Fhi £ 98 81 68
.
MRS g e S B2 T 143 121 100

PR e AR LR | FH Ak e T 43 39 33
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FEVK) B o3 A0 7 TR B I 25 5% . TEAMPAL-RAR VK R e b, Sr A e sl AMR ALl i & 1l
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T JE SR K S DAL A B R 4 A KON AR T R 20 A bt 2 IR R RE A AN I M Rr A DA AL
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S8 e A 3R P IR MR S, G e R T R G SR I S s s K AR (KON TR T AR )
JE AR e Y s UK AR BE AR A b IX 32 B 0 A 7 L kb3 | 3 3 1 5 %) 12 25 5 im0 3 3 R 2 358 1 PR JR AR 37
B, LK VKR 253 Fa 74K 3 300 m DL _E A9 X,

AR TR R R KT AR Ai /a3, DUAMPBL-BThr =03 vk 1 R i), 1955—1990 4E[H]
TZH XA oK) T AR AR RUR IR BE U /D o 35 a (B VK ) TRTRR DASE SRR A 2. 4 km® (1408 88 400 D, . 4 ik i 8 36 )
29.2% , 1998 4F , iZHs X A VK AR E 468 2 185 km® o X FCIR I B Al 78 PR 584N BL- B 137 45 R 3% 14 45 1) 5
IR RGN BAK -l E LS A7
2.2 iR Uk

EL S AT S 1 R IR K i i =, 7 PR AT I A T R 118 S D e UL I B BRK A L ] 1
bR Fr i 7 R BRI B R AR R K, — 8 F B ARSI, FEIX, L HE Fe e b, HoH R K )
TS KA E BRI R, FNER R K E RN 170. 4x10° m’/a, HoAp ] #1250 53 x
10° m*/a, HPF iz X K iGE £, KR FEF RSB RMERE, Bt AT KR 2R
8.7x10° m®, [ EL A ERE LAY 16. 4% . AT PR A 47,2003 AFEELE R KR A K Sk ] 2. 7x10°% m?

TRJZ M /KA AAS [R) 3t i L A CV IR AT, 222 R A 7RI M 1X 30 ~ 35 km S AT, Hb R A2
TAY R iy 2 R A T 3 48 b A R R TRl S T 284ty . BB o A B R AT ¥y b /K (R R /K 5% 2
HUR 7K ) i R 0. 8x10% m’/a, AR EMAIA R 1. 1x10° vVa, XEEF R FKEARER 0. 5% F
ERITEAER 26%

T LR W8 AT R 8 LA B 5 PR | A0 20 e BT 0 2 ) S8 D VB i IX 0 3 A 2 SR DU e DURRZ R
KGR 3 ~ 10 m 1 30 ~50 m ANE 5 T8 7R W A1 9 o 0 55 DR P A /0 85 G S i % ) b R oK AR B 0.5 ~
3 o/ L, SEACE PR ARV R KA AL A (3K 3] 5 ~ 15 o/L) 5 iZHIX A 72 A T 100 ~ 430 m*/d 5] 1 800 ~
2580 m*/dz ]!

3 KZREFARR

PR FH K 25| B H oK, R K HOEAR/ANER 4 (3 6) . 2004 i U K BEIRBE S T
39.5%x10° m®, Hid#h T K BT R 37x10° m’ , HL F /K H 2.5%10° m®, J5 % RN G S5 K& 6.36% .
1990—2000 42 [8] , 5| /K & Mg LD . Alb (AL FEHERE ) & POl i B, Tl 45 TVt 38K PR pd 32 22

THFEATUE, W8 /K2 AR 7 A ATl AR SR (L F A A AR
F6 BREYSWFEESIAE

Table 6 Water abstraction from different sources of river basin 10° m’
i B R -0 37 Jok AT 3890 37 35 it
gk Rk it gk Rk &it -
1990 63.6 13.5 77. 1 3.4 0.2 3.6 80.7
2000 33.8 2.4 36.2 1.0 0.1 1.1 37.3

3.1 RALAK

AR b2 EEL I8 3 3 g 32 FH R Ak, FH K o A e 22 B U R K A R Y 80%  FENA B Sa T 45 N ) 423
T FRUE T A S5k PR 18 BT A P P 2 T2 B 9 DX 2 — , I EL BT A P P R BT A 1T g o R o 9 e T LY
63% . LB W B TE T A AT 1 b (29 65. 3x10% hm?) , E P BT AR M i 59. 7x10* hm? , Z5 8 M
B 5. 6x10* hm®,

MR T G307, TSRO KA 3 AR AL (a) A0V KRS 2 HE R FH /K 322 A 7 T R W A i1
S, TR IR IT 7 L EE AR /N, 1990 41 EL 2R W 1080 3t 35k 1 4 b A il FH 7K 249 2 BTz i 3 38 18 %, 2000 45
Wi K 220555 (b) 5 1990 4EAH HE , %7 488 2000 44 AR K J8E 0 01 e T 6 149 7K i 274 R il 2 ik
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B (o) FEFK G Mg BEBE K B b B R,
KT RFBEX S 1990 £F0 2000 F£R A FAKE

Table 7 Agricultural water consumption of different basins from 1990 to 2000 10° m’
P E&ﬁ%ﬂ‘?ﬂ?ﬁiﬂi Eﬂi‘viﬁﬂ‘lﬁbﬁ i
OOk EHEE il it ARfUK R ait
1990 1.0 60. 3 1.5 62. 8 0.2 3.0 0.3 3.5 65.3
2000 0.2 20.6 0.2 21.0 0.03 0.8 0.04 0.8 21.8
Bl 5 B T O3 7 S TR P K (1 22 4R A8 0, 3 S 70
T 7K 78 1T 20 356 A T 1% 20 142 80 AR AU Ak T A, g 60
1990—1999 4t 30 T Helt F 12000 4E 2 s = %)
B A AR TR 30x10° m* 247, 2 5
2006 4EZJ5 LT BB EFSk . rE ALK R R e
BRI T A WK 2 1 SR K2 A1 o L A 2 5 2EEREFATIZTIRRI IR
—AEEIERE T - R I ST , o R T T
1990 4F 4 i 38 A 52 B ME 6 T AL 64. 2 x 10* hm, T 5 BMEETRERSIKETL

2006 4E[ER 42. 1x1 0* hm> ’ B I 3 3] 34% : FAR Hb , 7] 4 Fig. 5 Variation of irrigation water consumption in
IR TR LK 4350 65%10° m® F130x10° m’ ,E%Hﬁﬁﬁ%& Balkhash-Alakol Lake Basin
THET 53%,

AN FE KK S5 VIR 2 AH G o TS v b = SE AP AE A ) DRI K R 55 LA BT 7 A &M
5], LA A 10 B R FH /K B AE KRS R X 0 1. 9%10* m®/hm? , W FAE X 4 000 m®/hm? , Z4EE Bk
5900 m*/hm? , 2001—2004 4F[H]Ba[H7 A &l 4 AP K HEBE K B 6 094 m*/hm® , FE7K A2 305 T, /22
M1 dkg/m’ JKFEN 0. 2ke/m’, FKH 1. 2kg/m?, T A 4. 2 ke/m’ IMETHBRAF 20
3.2 Tk

CL IR T A T IAR A BEmb AR 98 e A Tl I EL R AT T A (TR o, 1 K g
IR B H A, DA KRR 43R B s S Tl PRI S sl T R K FE FH KR B v I o 9 Lo I T
Al SFEIRE] 10% ,1996 4FIX—FRFRUH 2.9% .

USRI A T PR R, CURME B s K
XY, 1990 4F BT A7 ) Tl JHK 324 0. 01x10° m*, A E Tl R ACHE 34
SR AW 1% ,2000 4R — 2 BE B, BTy 2
0.003x10° m®, T ELI A BA S 1. 9x10° m*; 2000 4F, 5

A Tl FHZK B4 1990 4R H)48 KR /> . K6 &E
I 2 4F Tl S K BB, 1990—2006 4F 519K &
KA T S B0 BARR] 8 2 BB A 1 BBt

M 1990—1996 4F , B T HE BB ; 45 2 B BEA 1996— H6 BMRMILAKEEY
2006 @,%ﬁ%%’ﬁ%\/}iﬂktﬂﬁil‘ﬁ&o BOTE— SRR [ Fig. 6 Industrial water use in

Balkhash-Alakol Lake Basin

T A T A 7 R D B A A B ) R R A R
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3.3 WHAEFERK

20 AR BT 8 3. 3x10° A, Horp R A 7 BT R BN A 1. 60x10° A, 5 ik A FE g
72.7% . KRR A 1.5x10° A BTRARE T AT A 1. 13x10° A, /R R R T AR 0. 11x10° A, VR
AT R 0. 10x10° A, 2009 4E B3 L 10 a BEREHN T 31x10* A, Hidbkr A 0 5 s 0 il
1t 50% , A4 B A TR T 7E P A AT A PR 43N T s N R 1 80% &0 N B SR 2A T
BRK S BE F7 . DA 1999 4F , T A K BB TS 240 ETRIRGL (| 7)

I FERL FHZK 8 909% HCA 1R 7K 3B B /K AR ] LIAS I8 /2 AT A el DX Rk R = 24 R
W s AT, K /NS AT G v ye] AT AN 8 AR T X Se ek ) T KU, 3R 3 A R i DX Ak T
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WS AR T SRR T BRI s e A
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RS 364 AT B 22 AEIRIEREBOK, R £
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MK BEHEAEARAE K BE
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N B I 22 1 T R A i 0 K I v T A Fig. 7 Municipal water use in
FT SRR R TR i 38, 41 2000 4 2 2 s A1 i 37 3 Balkhash-Alakol Lake Basin
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