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Ecological operation of reservoir group in the Ulungur River Basin through increasing water sources and reducing
water consumption // BAI Tao', HONG Liangpeng', YU Jia', LI Guanghe', LI Yongbing’, ZHAO Xing’, WANG
Chengliang” (1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi‘an University of Technology,
Xi‘an 710048 , China; 2. Xinjiang Altay Region Institute of Water Resources and Eleciric Power Investigation and Design,
Altay 836500, China)

Abstract: To solve the problems of water resources shortage and ecological water occupation by irrigation in the Ulungur
River Basin, using the domestic water, industrial water, irrigation water, river ecological base flow, and ecological water of
river valley grassland and lake replenishment as the operation objectives, an operation scheme set to increase water sources
and reduce water consumption was set up. An ecological optimal operation model of the reservoir group was established to
minimize the ecological and socio-economic water shortage, and the man-machine dialogue simulation optimization algorithm
was used to solve the model. The results show that the guarantee rates of water supply for river valley grassland and lake
replenishment and in each water consumption reduction scheme can meet the design requirements and alleviate the
contradiction between irrigation water and ecological water. The irrigation guarantee rates of the water demand schemes in
2017 and 2025 do not meet the design requirements. When the transferred water volume in the combined scheme of
increasing water sources and reducing water consumption is more than 100 million m®, the water supply guarantee rate
requirements of agricultural irrigation, river valley grassland and lake replenishment are met, and the contradiction between
irrigation water and ecological water is eliminated. With the increase of the water diversion volume of more than 100 million
m’, it has little effect on the water shortage and damage depth of river valley grassland and lake replenishment. It is
recommended that 100 million m’ is the best water diversion volume.

Key words: ecological protection; ecological operation; increasing water sources; reducing water consumption; water

transfer; efficient utilization of water resources; the Ulungur River Basin
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Fig.1 Distribution of reservoirs in the Ulungur River Basin
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Table 1 Characteristic parameters of reservoir group
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KIE - BEKAL/m

SETH 986 1027 800 23300 24100
KYDBLK  1464.5 1493 150 4725 4872
AHTS 1417.5 1421 200 332 532
DF 1214.5 1220.7 126 560 686
KZSs 100.6 870.9 971.5

- 133 -



72 %ok 9 %2 2% KYDBLK , AHTS . DF | KZS |
SETH %5 5 JE7K FE M 1960 4F 4 H % 2011 4E 3 H ¥
B H ANERIRGORL,

T K GERHMILE 2017 FUIR K4 2025 5 5tk
AR 2035 S8 K AFAF S48 Il g i v R Ui
AZS AR ALK Tk ARl T A MROR AR K

Fie B IR, 25 F P K R IR R Ry < AR 2SS
TARIESE 100% A K ARIESE 95% | Tl ik £/
HEZE 95% AV WE AR AIE SR 75% ] 45 R A 25 it
IRPRUER 50% FMEIEKRIER 50%

THE DX IR HE IR ] AR A VE I 7K B2 19 18% 5 7K i
eIk B R K E AR IR R Y 10% 5 {38 51 % /K & Sk ] 18
KK 1% 5 ET 7K Sk Wi i A= S 5801 4—9 H ok
9.99m’/s 10—3 H 1 3.33 m’/s; H 1 W A 2 25 2L
Wk 3.33m’ /s,

2 KERBESHAERBEESLSRE

2.1 HEREST

TEI A S A8 T T A 5 K Tl K Rl
TEIE T A R A 25K R R B K S5 255 FH K 1Y
B4R T, LA B 3t (e B T 43 AR S R e 4 H
P, ST I () A S R B K R 22 H bR T R AL,
HI TR ERE 2 HAR R — i e A A ), 7E 4k
P (R RN, — FBORs FL T A o B FRR IR R, AR
SO AR IR AR K Tl BE AR ARl I T A AR AR
SR B AMEIHEK T A6 A HE K PRAEZE 295, SR )5 LA
SRR iR/ ME R H AR B AR
2.1.1 BAR&RHK

DA 25 BRK i R 2 28 T SRk & e/ ME R H AR
BRI, ST A vty T QSR SRR A A A B A

minF (AW, ,AW,) = AW, + AW, =

; ; (Qxsi = Qesa) + ; ; (Qxzu — Qczi)
(1)
K AW, AW, 53 5100 A= A8 BOK & Rt 25 28 B ik
K AL ™5 Quai « Oxz 53 NAES T KRS
AREBI VK AL 5 Qs+ Qe 4351 R RS HEK
A HIKGST K i A2 m* 5 i KT 45
1L 53 ) R AR A KR T S BRK B I8 255 1) ]
KT TEEG T o 3] A ] I 3 DA 618 5 ) Be
St Bedi s o
2.1.2 #HREH
LI FA SR 2R AR ER AR, 42 Ry 29 3R
LS AR PRIUE AR 2 SRR 55 PR, R R 24
- 134 -

WALEE PEA LY T I B 29 R AN BEK 205
a. HORPRIERAR
P, =P (2)
P Py Py 0 i B SRR
b. JKEFIT LR

N T J

S S Wt W+ Y TAW, ()

i= =1 m=1 1=1
:T:t:q:‘: W(;m N WZ/'L N WGil

Wy, AW, 3 K P R
K SRR A FR T B AR L | X KRR
BARJOKE, T m’ s n ORISR S j N KRS 5 m
R BT s N J T M3 5 R K B SRR KR
FI B

Vi =V, <V, .. (4)
A Vi~ Vo S75RKIE 1 (0 B/ NFTECR 2
Jim’,

d. FitELHR:

qnlin” s qn’ s q'nﬂ‘(” (5 )
A Qi ~ Qo T A BN T 3L B AR A T
,m’/s, g FAESESREME, ¢, B FHERTHE

GERIE

e. HK LW A HEE B MK A 0O & KR T
HEIR 25
QCSit $stt (i 1,27"',]1> (6)
QGZit = szn (i = 1,2,"',]2> (7)
2.2 fEBIKMR

Fie K GER 256 1) FH D D00 R (L 7K P e e | >R
BTG AR S0P AR 5 9k 20 SR A A Y, A5 RS
MER O AJEAR TR, R I R, 45K P
FHESECRORE K BHIRZE A R B RHE @4 KK
T A DX ] Tl AR 306 A FH K R, 2 40K e T
KYDBLK , AHTS , DF | KZS /K J# & /K, 15 ] F SETH
IKPEE K, A5 K AR & W, W 22 42K i FH DL AR i
@FF AR EANREE L D[R] I K, W42 B K PR i3
TR TP 678 M s @ /K T it K &= A5 A RE
il FE VE R TS 7K, 2B B A b I F /K & AR R AR
P A S I A b FE R AR K i D K R P S
THER, A RO AR UEZRBA TR B R, 5 Y s
WAL K 5, (A4 A K FE A K A B 43 B ; ©%
AGHE RS
2.3 HR&EH
2.3.1 KEIREKALIRI

S5 ERA SETH KYDBLK  AHTS DF  KZS
5 EIKIE B KR AR KLY A FE KA . 45K E



MR IR KAL SR IR 1,
2.3.2 HREMEHZ

a. RUERAR, ASILR ALK Tkt
IR AR HEE AT AR PR S AN K A PR UE R 5351 R
100% 95% 95% 75% 50% #150% .

b. FEZZH . SETH KYDBLK  AHTS .DF KZS
55 R IK P fe /N FBE 2543 5 R 800 T3 m* (150 J7 m’ |
200 Ji m® (126 J5 m® 1 100. 6 J5 m* ; 5 K284 51
724100 5 m® 4872 7 m® 532 7 m’ 686 7 m’ I
971.5 i m*,

c. JKAiZyH, SETH,KYDBLK K AHTS, DF %
4 JEIK PEARIK A 43530 K 986 m 1 464.5 m . 1417. 5 m
11214, 5 m; fm KA 439 1027 m 1493 m 1421 m
F11220.7 m,

d. it EAH ., ET K SCu W m /N T i
H4—9 H#59.99m’/s 10—3 A K 3.33m’/s; i [
W T B /N R i AR 3.33m’ /s

e. KA, 2017 BURAK ARG Tk
W )2 R B AR ST KR A 0,15 {2 m’
0.09 /2. m’ 7.40 {2 m’ f1 1. 63 {2 m’ ;2025 i F /K
SPARARTE Tl R TR A AR A R K & O S R
0.18 42 m’ 0.24fZ m’ 6. 17 fZ m> 1 1.63 fZ m’;
2035 I S KEARAR TS Tl HEE T A AR A 25
KA HH0.19 42 m® 0.33 /2 m’ 5. 65 2. m® Fil
1.63 4 m’,

3 KEBESHAERENASSH

3.1 KEETBEHIKRE

REN (ol B W B < e s il a9 JE SR € )
5 : O W 7K B8 U5 25 G R A B JE 5 @ KYDBLK |
AHTS \DF [KZS 4§ 4 JEAFEJR T KR I HE R
124773, SETH K FER I 238 D0 WisdT 0y
3 @R B IR LR AR PL A R F kK, R
FEAEZS T ETE L Tl EBE T A REE RN AL
FERITHK , HELLRUE LA b &K T T DR UE 2R
100% 95% 95% 75% .50% Fl 50% . 7Y H= 251
JE I BE S 1960—2011 48, Horpr 4—9 i,
10—3 AR, LLA it A B
3.2 ARKEE

W LHAEE , AR W 2 AR Rk 5
11.02 42 m*, FLAF YISk K it 22, A 0K &
AR o TEIRACEAE, WA 22 X, R T
F19.36 J7 hm® ,FEBET K 7.40 {2 m® , A= 35 TOlk 75 7K
0.24 {2 m* J A ME A BT K 163 42 m?, 4K
1540 m®  FURZ AR KR 1.45 {2 m*, &
Tk 12.22 /2 m’,

HIR AR (5 KOS L3 BT TR, 548y Jif g 3K
PR R, HE G 22 o5 AR A IR o IR, RSO
JFIR UM T B E 7 84 . TR 4R i R B
Pl HEE 7K o I Y52 8 DR S 307 1T U 9 K
(BT AR S1BE K™ ) #has S e W i AR 250K i
HAIr W4k 2, Hop, Jr %8 1 ~ 3 Jp 5l &7 2017
BUIRIK 4R 2025 378 57K SF-4F T 2035 38 5K 4R
AR TR T S, J75 4 ~ 7 J2AE 2025 L5t
IRV S5 SRR VA K R TR RE T 5

x2 SitHTREFAER TRAEAR
Table 2 Operation schemes to increase water sources

and reduce water consumption in the Ulungur River Basin
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Fig.4 Long series process of water supply for irrigation,
river valley grassland, and lake replenishment under

different water consumption reduction schemes
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Table 3 Operation results of various water departments under different water consumption reduction schemes

ES Bk BEdR TKEALmY HOREHER/% ZAEPHHUkE/fCm®  BIREE/ %  BERETR e B ESLEEIRI )/ a
Al HE E 7.40 71 0.75 10. 10 15 3
1 &b ] 1.50 54 0.11 7.45 22 4
RSy N 1.63 58 0.35 21.25 24 5
Al HE 6.16 71 0.50 8.13 15 3
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Table 4 Operation results of various water departments under different schemes

to increase water sources and reduce water consumption

FE ORKEITT FkEALm® ok ZEEFHHOKR/AC m® BERRE/ % BRI a B KSR /e RIESR/ %
Al HE R 6.17 5.78 0.39 6.26 14 3 73
4 b ] 1.50 3.55 0.04 2.61 16 3 69
T bR 1.63 1.50 0.13 8.07 16 3 69
Al HE 6.17 5.82 0.35 5.60 13 3 75
5 o 1.50 3.73 0.03 1.95 13 3 71
TP 1.63 1.50 0.13 8.07 15 3 75
A 7 % 6.17 5.91 0.26 4.20 10 3 81
6 » W 1.50 3.82 0.03 1.95 12 3 73
T4 PR 1.63 1.52 0.11 6.63 14 3 77
Al HE Ik 6.17 6.03 0.13 2.16 8 3 85
7 W 1.50 3.99 0.03 1.86 12 3 75
TP 1.63 1.54 0.09 5.77 13 3 79
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