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Water resources utilization and eco-environmental responses in arid
areas in Northwest China: A case study in Baiyang River Basin in Xinjiang

MENG Jiangli
( Xinjiang Survey and Design Institute of Water Resources and Hydropower, Urumqi 830000, China)

Abstract; In order to protect the eco-environment of the Mohetai Billabong, the Baiyang River Billabong, and
Ailike Lake, and to transfer water from the Baiyang River Reservoir to Ailike Lake, two projects were carried out to
transfer water through a pipeline all along the river channel and part of the channel between the Baiyang River
Sluice and the Baiyang River Reservoir, based on study of the actual status of water resources utilization in the
Baiyang River Basin. The remote sensing technology, the evaporation-transpiration model, and the water balance
model were used to analyze the response relation between the water resources utilization scheme and the eco-
environment, with consideration of water utilization in the upper, middle, and lower reaches. The effects of the two
projects on the eco-environment of the Mohetai Billabong, the Baiyang River Billabong, and Ailike Lake were
compared. The results show that to transfer water through the pipeline along part of the river channel was
reasonable.

Key words; water resources utilization; remote sensing technology ; evaporation-transpiration model ; water balance
model ; eco-environmental response; arid areas in Northwest China

e IR 1A B L B L — W) SR e
1 BHRRERES I L BT = A S A LG 137

b B TS R AP AL AR 170 B, BB TR 164 T ket (18
% MO B A T A4 83°517 ~85°59" b4 45207  TNRIRANILIX I A T , EERA I fi/REE
46048 2 ] FEATEC K R R I R A AR (1),

VEF A da VLI (1978 —) , 2, TREIW A, =B /K S K IR FHFLRI 7 T A5 . E-mail : mjl1900@ 163. com

- 38 -



T R R IR T H Al R IR IR 1L R Sk &
L, A BE A LLRLEH | A7 N 5 R R it
R E SR A SR ], AR B A
A VU AR p Ak, 3 B e oA TR AR AL . FAZ T
TR K SR 3. 94 12 m? MK TR
2.45 42 m’ s H FOK BRI EN 3. 73 42 m M UK IR
R L5420 w535, NAMRIERT 7K 2005 4F2 1.3 12
m’® ;2020 4FF12030 4545 2.6 /2 m*,

*ﬂﬁﬁ%ﬁtﬁiﬁ%

i
EIBGTIET KA
T =

g m S g L g
ATAFETF4HiEd

1 FEAHTRSTRKRREE

BB BRI | AT RS LTI Y A A T
TR PN R ARIE ) 1 SR A A i, 1 SR ol T
FNE AR A S B A IR IS R 2%, 2
B AZETE &K G e R IE B R R BT, G
BN A R BT Az AR R 17 [ 3
TR ZA 150 km® | b YA B 5%, YRR RO, B %
AR IE ] B v 3 R A BB KNS
Az ] b 3 ) R T A, TR 2 360 km?
ML N VR R B, T B b AR A
() SRR AR I 5 T ISk L 2y, 2R
LA BEEHUR AR Y ) A SR iR SR R
FOBE I Az Vb 5, L S W2 (A I A R 1], 20
g 70 AEAR AT A A2 60 km® , ) A 2 25 R0
BT At AR B KPR | TR PR
IR R Bl SR8 A, A v i AR T A 7 AT
FHZK S A3 In, A Az i A S B s il 7K 1991 49
OIECHRRINT , 1995 A1 3L HEL S i1, 1 )i v J) g+
SN L A SRE A 2, IS 2 RIPIR— /R
P RV BORIT ) s P AR T T, S JLAE,CA T
1) 38 B T S A AR R AL, SR I AR T L
JAF A 2001 AL B AT 2 1 1) 3 HL SO iAok 5000 27
m’, F] 2008 4F, T T 247 1 3 B v i) L B,
WK RUEE K, HRTE % 50 km® 2245,

2 BAWmiRE ARk ST KR 2 &Rk
(BN

LB R K D 5, A T 3 e ) b 7K 5
PARAEE R 2 BORBIKDERS AT B
55 1 YORTER 2L 5845 G HE A A7 I kb
K AET R HFR SR 2 YORPRRS 245 L sg iAok

1 YOKAEHIEAE AR L L, AR 5
TR} SR iR A /N B KA H L S R 2 A%
PR T K, TR e S 15 M s Y, B e T 95
0 5 FERLIR IS A7 I KU 28 A% T K 2R 30—
I, 52 R R IE BT Z I BRI KR T R A
Wi g

5 2 YOKAEIIEAE AR LT, se i 7570
5 AR K AT AS HR Sk R A [
[FIE it AP S, s R AR RAE U IR B AR MR
oK, B Je LI R T skh 45 3 HL e ib

3 HRBBRAE

3.1 HRBE

A FE LR AP S8 N A2 A BRI O S A T I
JEXF A TR It 8 7K B 5T SR TSR 24 7 8 A
M, F RN B AR S USRI (A B A
il RS LS ) | PR SR SR AR X 45
AR E bR by s i S Y 3 SRR g AR AR DL T
OIHT BRE ESRAE R DR R SR 5 B T K BT IOT &
FHTBLARFNRLRI T3 58, 7E VA T 5 K AR 4 2 1
W 7K P 22 ()40 W K DA 7 58, R JH 28 s
HEURK G P A A RO B R T R A
AU AR K B AT ARAE AR 1S B0, DT A 57 7K B
PRI SR AT AR Ty 58 5 A= A PR BRI 22 8] fy e 1 G
R RGO H IS R RS KA R
B 3 RAZS PR X (B G | A7 i) i S
HE) R A A n B R b i E 1A T i el
KB IR T LRI T %
3.2 HMIRAE
3.2.1 AR

JH Priestley-Taylor 2% 20" 55 i i 2 1 78 %
PR ET, R AR

A

ET, =2
: aA+y

(R, -6) -

A Y
_ 1
[A+y(R" ¢) +A+yE\ (D

K a AHEGA PR RUKIUR IRy
TR EGR, NGRS 6+ S E
AT

.39 .



-------------------

maekRs | @ ______________ ﬁ ______ .
whane |0 B Ay SRR k
R ARG E T i it HE i T
e | 0 > kit W :|][]|: > AEETH
FARRE L | AR B ! L
. D | sk i ;
S SIS ,:> | BEA :
KERE I ' b A Ak ,:
B R R \\BQ ﬁ ﬁ ﬂ
TREMEAN BT 53T
BE NS TAMAR
EH2 BEunEkEEeitEiER
3.2.2 KZPHAER 2005 4F AW EFR (55 km? ) ANZESE I 4R ) L H

FUZ T A A - T S E T LR 2
4 KFBRFRFAFTRMESERP ER

KBFBEFRFAFR
AR AT S e IR i A i i
TE A AT L2 28 U R TR AL S B 7l A
JRy, B EASIK BT A A D7 58 P AT 8 2% WL
RIKFARFE 225 RIBIRPR (R 1) A K (£ 2) .

4.1

x1 BAFHUREB&LE RIS
- 2=

A Tk jﬁ;;f Wil RAHERE AL AR Bl
wor s ety NP mey wey wey mey wisy

iPN 12t b e hm? hm? hm? hm?>  hm?
2005 27.60 160.72 52.61 0.9 490 268 177 45
2020 31.89 439.08 59.92 0.9 804 429 270 105
2030 34.61 674.49 64.12 0.9 885 474 300 111

4.2 EEHFEIPERR

K FHIE B PR R R X 25 G D FIAA TR |
SCHLTEIH 1980 4F 1990 42000 42005 4 4 #I1Y
T RV AL LR AT 4087, 145 A P A Tl i 4 o AL
34 Ja I R T WE A TR AR SR Bk Ll
It KR TR s A A RS, (5 & B
Hby | I TATEE b P A 2SR A S T RN D AL IX Y
SRR A 0 A A Ry A 7R A 3 HR i) R AR A Ay

PN THi% 2500 1 m® K=,
SEAMETRREAFR

N TS A B T A S L i)
A AR RS DR AP H B, R AT BE R A K g 328 31 )0 Y R
(Bl ——SC HLwe i), X A T U 5 K A 2 22 9 A 3T
K Z IR BRI 48t . i T 2k
KA 7K 2 T AF 2 88 14 1 KK A A | G 2R
X TR 5 | /KA 0 22 A7 R K e 22 1] ) B ik
Fradfig A2 KD B R RE A B K,
H 5S35 T b 2 7K
RPN SRS YIS E/RCI W NES I PNE S S99 PN
T AR A BTS2 NS4 G
MR A7 T ) TR 9 kb 45 K B (E 23000 B
LZREYINERUVNEY S U B8 RSN iV S Ao
AP WA IBTT AR AP A TR P i
R RIS, T3 T i 4 S L ) 14 A S B P K
PR, M, X E A I L S 1K XA 2= A
K Z B T BEBT 5 , AT E T B A SR AL
TART % OB 5 A Fm S KR A 2
FZ R K R 2Z [ T Bt AT 2l B 2 | sl il i
(SR LRTIV/SZ SoRtIPER BN 8- CIWNISE 720 /LY
QFRI B8 I7 58 AE I A T K AR AL 2 A7 ]

5

Fx2 ABHURBAEKEESZLEFEKE 7 om’
AT K A7 K A FIK

T - - AR
AP HH \ A ‘ ‘ (L] o
K kT Tk ARADK gEERDK ik &t AT A KR) AR
2005 4 2287 56 2343 6021 15817 393 93 22324 24667
2020 4 2796 111 2907 15512 22857 448 79 38896 2500 44303
2030 45 3224 120 3344 17489 22688 480 75 40732 2500 46576

. 40 -



K Z ]2 43km 1< B I HO™ B A BB g 1E
HoARm BATs AT B i 7K

6 RUER

FRAE L SE (7K GEIRTT & R FH i R A 5k 52 T
RT3, R FHZE B R R K A R 55 5 5 1
H A7 I 3 T 2020 4F 2030 4F ) T AR

FIFEK A TN B ZR LI 3 ~ 7,

3 AAARTEGAEMBEAERERENER

FEIK AL/ Jim?

FEK /T m3

6.1

- TEEAH - A
L L L

70 ~o— {IL7E a5
62.7
€
<
‘_||:é
=
=
E »
jm:m?gtﬂ. = 53
0 BI BT —9306
2005 2020 2030
A
(b) T %2

—x-— R —o— &R
5000
4500 4506.1
4000
3500
3000
2500 - 2595.9
2000 T 2016.1
1500 L !
2005 2020 2030

F0y

(@) B

9000
8000
7000
6000
5000

044368
4000 ~x3789.0

3000 v !
2005 2020 2030

g

(b) ATy
B4 AEARTESQEMAN
5 B R AR Ak IR

At
[SE=PES

M3 FIFE 4 nTRUA 3% Al 51k
MR 2 AT K 12 22 18] ] BE AT R B i I 34

2807 256.3
0 /_\*244.3
£ 2000 e T T
= 160 e 118 3 B
= 120 —o— fIG 7 o B b
st 47.8
40 293 243
0 25.8 il DA 2117
2005 2020 2030
O
() KRR
40
35 4349 —— R HE

- AR

[ /km?

0 X x1.
2005 2020 2030

(b) R

B5 AHERI1TEGERRXAEMAN
RAMBERELIESR

280 ¢ 260.9

540 274.6
§ 20067515 —— o Pt B
& 160y - B B
= 1201 —e— {17 i G
80 4738
40 334 273
P P ) — S L
2005 2020 2030
Ay
(a) RAR i
40
354349
o~ 30k & JJ}Z]L’H&@
g - A M
= —— {1k
15} 132
(5) I ‘ 2.5
2005 2020 2030
Ay
() AR Mhth

E6 FHER2 TAGMEHRATEMN
RARMERTER
B 15 T HL PN A R R R TR R 1 T AR AR AL BN (HE:
e 7 ] TG 7 T b AR A ™ E M R i AR
M 2005 1 116. 4 km® iR LA 2020 4F 1 78. 9 km®
12030 4F 14 81. 7 km® ; 24 5k HIF8 43 B 18 5 S8 ), 2
B 13 T H PN AT BRI RN T 5 ) T R AR AR 5 5.
1 AH[R], R R Abk BE AR 27 ) e i S T AR 2005 4
% 2030 AEHAYEA T 1.6 km® . ME S AT LUIE H,
MXHAE S TR, 2 SN ) B RS



Bro o pm
2r oz
36+
30+
24+
18
12+

44

IR /km2

203

°r 13 14 14

0 V4 Y
2005 2020 2030
R py

E7 BHUEHAEATE TREGAHERETLER
FEBFE AR BB, H el WL ITE B I A A
Tt N 0 A AR ORIV FH AR 2., 3843 B B
FAR T A G NSRBI A K,

6.2 Bkt

MEL 4 ~7 HRa] LA S ATl S | KA
o1 5 (K B 22 18] A 9] B A T 4 R Bl B I, A%
T3 M P AR L | b P T R TR AL
AR 35 S AR S BR A L, 3 2030 ARIR IR AL AL A
B HU A 43, 3km? , 1B AR5 ™ 5 24 2R FH 40
BI85 ZEIst , P AT b P A R o e I 7 6
oAk, H B AR ZE AN AR, AT EE
PR B SR A S AR RRE K S D B BT 1 ey
2P, HE AT UL AN TR Y s K T G0 A T e
() A AR R R K, SR FHR 43 B 8 T A R T 1A
il b A A S A AR
6.3 LETH

K AR A7 E 55, Al A 3 2030 4,
SHBTB R, #E A B S K &R 5050 7
m’ FEKE N 4108.3 1 m’ ; ZB BB TR T, iEA
R TEI A KR 3960 7 m® FEK N 3275.8 T1
m’ . AL X A T FE AR A KR A S L S EAH
XERVE, ARBIE R T AL B i Kk ERL
6.4 FHRILIE

W BRI, BT A R R
BEK TIBR R BV, P LS AE L el B T B
B, B4 5 R A T ) kK s ASCH
TEBRANK RN, FERIBEB TR T, AL E
SRR Z B IR LA 6 3 HL A A T Y
F b A AR AL B™ TR BB TR T AL
SEI KD B IR BEG  3HE H A A T
b AR b AR A i L R S L T I A K T
DA A S L i) AR 7K K B VR L T 2 R A
AREEESR, B B, DA 4 3 S (R A S IR R &
Ji& ANFTREIUR A 5P (7 Tl b | i e ok
MDA T T Ui 3 H s i R K Y e A 2
T R A BE R K00 B 7 R A R 1) 1 A Tl 4l g

5K MR ZE Az TR K 2 22 [R] )] B K IR 28
7 & &

=A

Xt AT AL AT B 2 5 AL 2 AR bR AT
T, 7E EEAS b W S TR R K 7 5 BRI
B3 RA SO R (B4 i | 1A T
FISCHL ve i) ) B A MAE K B E O, 45 R 3
WY, S0 T UL 5 KRR 2 38 A 1T A % 2 1
T BER HOGHR 7 AE T8 i 7K O S8 I A 2 22 5
GCEINSUN-V-9 =R R NS S RN £S5
e, 3K BEIRIT M AL A AT 02 2E FAZ A
SRR R TR SR A R o M) P 25 IR R R K - A6
TIn] LUK 22 R AR BEIRIT R 7 38 5 A= A5 3h 85
HkZR A, TN A 7K B IROT e B I D7 58 45 R 25 3R
B3 22 1] AU JO7 5 25, S #3874 A PR = 52 XK B 9
B BIF AR et —Fh ikt

SENW:

(1] FCWHT - Wy o SR DU TR S - AR oKk 32 - HOK
i, S5 T FRUAE T U K R R P R A 2 ER T i 7 A
FELI]. AR RGERE 5 LR BT TE, 2006, 22(4) :283-
287. ( WAHAP HALIK, TASHPOLAT TIYIP, HAMID
YIMIT, et al. Water resources utilization and eco-
environmental changing reseach in Keriya Valley [ J].
System Sciences and Comprehensive Studies in Agriculture,
2006, 22(4) .283-287. (in Chinese) )

(2] 9k J #, BR B, 7 N1, 2. K SCOR R 4 Kl H A
TOPMODEL Z X Ik Al i A L [ )] T07 98 2 2 4
H SR BL2E R, 2009, 37 (5) : 539-544. (ZHANG Youjing,
CHEN Bo, HE Chuan, et al. Application of hydrological
response index in regionalization of TOPMODEL parameters
[J]. Journal of Hohai University; Natural Sciences, 2009,
37(5) :539-544. (in Chinese) )

(3] pekbuk, sz ibes, T, 45, w9 07 UM X R REG K
HXIe O IE [J]. Wi RS2 4 F AR5, 2009, 37
(2):143-146. ( PANG Guibin, PENG Shizhang, DING
Jiali, et al. Evapotranspiration from turfgrass under south
China climate conditions[ J]. Journal of Hohai University;
Natural Sciences, 2009,37(2) :143-146. (in Chinese) )

(4] W/l TAR S BIRTY. =S80 K R MR e P HT
PR PERS sk i B FH [ 7). K R K B A 4 38 g 2010,
30(3):5-7. (FENG Xiaochong, WANG Yintang, HU
Qingfang. Application of three-parameter monthly water
balance model in Danjiangkou Reservior Basin [ J ].
Advances in Science and Technology of Water Resources,
2010,30 (3) :5-7. (in Chinese) )

(R H91:2012-10-09  Zhiffy : SZBE3E)



