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Study on eco-environmental water requirement in the middle-reach oasis of

Shulehe River Basin based on ecological protection target
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Abstract ; The study of eco-environmental water requirements is the hotspot of ecology and water science. It is also the basis
of the rational allocation and sustainable utilization of water resources. The results of such a study could provide guidance as
to the optimal allocation of regional water resources and utilization, and ultimately provide a regional, economical,
ecological, and environmental water system of balanced and sustainable development. The eco-environmental water
requirements of an arid inland river basin are a key scientific problem facing the reasonable allocation and management of
water resources as well as the eco-environmental protection and construction of arid regions. The Shulehe River Basin, as
the third largest inland river basin in Hexi Corridor, Gansu province, is an important ecological security barrier for
northwestern China. Recently however, increasing human activity and global climate change has led to a series of ecological
and environmental issues and water crises in Shulehe River Basin. Specifically, the degenerated vegetation caused a rapid

decline of the groundwater water table. In recent years, ecological water requirements have often been overshadowed by the
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socioeconomic use of water. This led to great changes in the oasis of the middle reaches. The oasis of the middle reaches, as
a societal, economical, and human activity main zone, is a vital ecological subject for protection in the Shulehe River
Basin. Considering these issues, this study utilized the oasis of the middle reaches of Shulehe River Basin as its study area.
Using Remote Sensing ( RS) and Geographic Information System ( GIS) technology, the results of Thematic mapper /
Enhanced Thematic Mapper ( TM/ETM) images of the oasis of the middle reaches of the Shulehe River Basin in 1990,
2000, and 2013 were selected to be used as basic data in order to study ecological evolution, and determine the ecological
protection target of the oasis of the middle reaches of the Shulehe River Basin in 2020 and 2030. According to different types
of eco-environmental water requirements in the oasis of the middle reaches of the Shulehe river basin, a quantification model
for such water requirements was established and the current status and protection targets of eco-environmental water
requirements were estimated. This would provide reference for the rational allocation of regional water resources and the
coordinated development of an ecological system. These results indicate that the eco-environmental water requirements of
natural vegetation, basic eco-environmental water requirements, transportation sand eco-environmental water requirements,
recharge of watercourse seepage water requirements, water surface evaporation eco-environmental water requirements, marsh
eco-environmental water requirements and combating salinization of farmlands eco-environmental water requirements of the
oasis of the middle reaches of the Shulehe river basin were 1.90x10°, 0.98x10°, 1.11x10°, 0.83x10°, 0.68x10%, 2.70x
10°, 0.20x10°, 2.24x10°%, 0.98x10%, 1.11x10°, 0.83x10°, 0.73x10%, 3.13x10%, 0.20x10° m® and 2.47x10%, 0.98x
10%, 1.11x10°%, 0.83x10°*, 0.80x10°*, 3.71x10*, 0.20x10° m® in 2013, 2020 and 2030, respectively. At the same time,
the maximum of eco-environmental water requirements, minimum of eco-environmental water requirements, and optimum
eco-environmental water requirements of the oasis of the middle reaches of the Shulehe river basin were 7.42x10°, 7.09x
10*, 7.29x10°, 8.24x10%, 7.91x10%, 8.11x10° m’ and 9.12x10%, 8.79x10°*, 8.99x10* m® in 2013, 2020 and 2030,
respectively. The annual variation of eco-environmental water requirement was concentrated mainly from May to August and
proportion of cumulative eco-environmental water requirements of the total ecological environment water demand were 58.
01%, 58.08% and 58.13% in 2013, 2020 and 2030, respectively. The water requirements of Guazhou County eco-
environmental water requirements were relatively greater than those of Yumen City and Dunhuang City. The study results will
provide a basis for the management program of Dunhuang water resources reasonable utilization and ecological protection.
Additionally, it will be an important source for promoting the research of ecological water rights, allocation of water
quantity, and coordinated and sustainable development among ecological protection, reasonable configuration of water

resources and economic society in Shulehe river basin.

Key Words: The middle reaches of Shulehe river basin; oasis; eco-environmental water requirement; ecological

protection target
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Fig.1 The different ecological system types in the middle reaches oasis of Shulehe River Basin in 1990, 2000 and 2013
F1 BEEEREKNESRP AR
Table 1 Ecological protection targets in the middle reaches oasis of Shulehe River Basin
—— 1990 4 2000 4F 2013 4 2020 4F 2030 4F
Water requirement type WA/hm?  WHL/%  @AV/hm?  W6l/%  @E/hm? WHL/%  BE/hm? HR/hm?
Area Proportion Area Proportion Area Proportion Area Area
H M Forest land 382.72 0.03 396.83 0.03 560.97 0.04 589.02 618.47
HEAHFRHL Shrub forest land 7402.31 0.50 7095.64 0.48 7570.44 0.51 7948.96 8346.41
BiAkHL Open forest land 6559.26 0.44 6424.50 0.43 6000.58 0.40 6300.61 6615.64
HAlb#fH Others forest land 857.28 0.06 858.22 0.06 712.97 0.05 748.62 786.05
&1l Total 15201.57 14775.19 14844.96 15587.21 16366.57
ifrii:f of coverage grassland 37665.66 2.53  33757.77 227 31079.89 2.09  37295.87 41025.46
ﬁifi;ﬁe of coverage grassland 97318.23 6.54  93094.87 6.25  76668.27 5.15  92001.92 101202.11
5f§iimof coverage grassland 225273.34 15.13  223379.23 15.00 194675.62 13.08 233610.75 256971.82
A1t Total 360257.23 350231.87 302423.78 362908.54  399199.39
VTR Rivers and canals 4660.59 0.31 4161.41 0.28 4414.94 0.30 4856.44 5342.08
1A Lakes 706.94 0.05 398.91 0.03 425.76 0.03 468.33 515.17
7K J: Reservoir 2820.94 0.19 3848.22 0.26 2522.33 0.17 2774.57 3052.02
Y% Marsh land 23710.93 1.59  21343.65 1.43 14629.13 0.98 17554.95 21065.95
A1t Total 31899.4 29752.19 21992.16 25654.29  29975.22
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Table 2 Evaporation of water surface and precipitation in different month in Yumen City

TiH 4 Month PN
Ttem 1 2 3 4 5 6 7 8 9 10 11 12 Annual
Ak . 1.25 1.90 4.89 4.50 7.61 8.96 13.11  10.48 5.48 1.99 2.07 1.55 63.78
Average precipitation

46.29  77.77 183.93 320.61 388.01 369.64 353.92 346.26 269.84 194.03 103.03  51.54 2704.87

Average evaporation

S RUEEE RS RV EEE R 1953—2010 AF B 7] Ik v i 58 e K SCal e it PRk, il ok
T HA A K SOK G IR
TR R 25 T PG R 1 S AR A 23 S AR D3 R A A TSR - (32 3)

®3 TEREKERSEHSMAHR

Table 3 The vegetation coefficients and buried depth of phreatic water in arid regions

WKIEPR/m Buried depth of phreatic water 1.0 1.5 2.0 2.5 3.0 3.5 4.0
FHBE R R AL Vegetation coefficients 1.98 1.63 1.56 1.45 1.38 1.29 1.00

AN TRIANZE A AREAE A A R R R R AR R K SR A ShVa R AR S % SRR 40 ] A M 1.
0—4.5 m, EAMHL 1.0—4.0 m, HiMkH 1.0—5.0 m, HAMHL 2.0—6.0 m, 5575 36 5 5 1.0—3.5 m, A 35
A 2.0—3.0 m, 0BT 75 B B 2.0—4.0 m,, AR AT DR oA B 288 AL %) b T K SR AP AR R
FEFE AR ST A B AS [F] P K SR 78 e FUAS [l R A TR AR RO T 2 R (3R 4)

F4 BEAREHHENEFEERECERERE

Table 4 Evapotranspiration of different vegetation unit area in the middle reaches oasis of Shulehe River Basin

- R KB/ m X R K/ m TEBE R B Wk Z K/ (m’/hm?)
M A R . . : : .

Buried depth Average buried Vegetation Evaporation of buried
Land use types - .

of groundwater depth of groundwater coefficients depth of phreatic water
H oMb Forest land 1.0—4.5 2.0 1.56 5045.44
JEAM S Shrub forest land 1.0—4.0 3.0 1.38 1067.77
BiAkHL Open forest land 1.5—5.0 3.5 1.29 320.72
HAARHL Others forest land 2.0—6.0 4.0 1.00 35.70
P o gy
In{%ﬁmgﬁﬁﬁ 1.0—3.5 2.5 1.63 2822.37
High degree of coverage grassland
PR B D

2.0—3. . 1. 1067.77

Middle degree of coverage grassland 0—3.0 30 38 06
B EE 2.0—4.0 4.0 1.00 35.70

Low degree of coverage grassland

6 EEFRPEFRTHBEEMNESEKETE

6.1 RIMHPAE ST K

FRAE A 22 1Y TSR A S IR BT T ATy i, 255 2013 475 87 Hh it 2 U = b R 28 0, AT H 3
2013 A5Gt 4y IAT ek i S N R P R B A SR T K R TS IR 1.90x10° m* (£ 5) . HORRIME TR RS
e /K, 2013 AR MRHL AT K 5 (17 6.84% ,°4 0.13x10°m’ , Hilh 7 93.16% , 4 1.77x10°m’ . [AlFE 31545 k40 B
FrF 2020 4F 2030 4F B #7700 5 35k e Sk U 2 AR B AR SRR G K A 43 8 2.24%10° m* Rl 2.47%x10°m* (R
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5) o HERFRIRHT A A AR BT KR, 2020 AR T K& 5.80%, 4 0.13x10°m*, FLHb i 94.20% , 4 2.11x
10°m? ;2030 M TR K &2 15 5.67%, 5 0.14x10°m’ , BiHb 5 94.33% , 1 2.33%10°m’ ,

x5 BETRERHFEENAREREBESRNEKE

Table 5 Minimum water requirement based on different vegetation types in the middle reaches oasis of Shulehe River Basin

TR 2013 4f 2020 4f 2030 4f:

— g kR wkE ki

. Minimum water Water Water Water
Water requirement type . . Area/ . Area/ . Area/ .

requirement unit i requirement/ i requirement/ b requirement/
area/ (m3/hm?) " (10° m?) m (108 m?) " (108 m?®)
HMHb Forest land 5045.44 560.97 0.03 589.02 0.03 618.47 0.03
HEAFRHL Shrub forest land 1067.77 7570.44 0.08 7948.96 0.08 8346.41 0.09
Bi bk Open forest land 320.72 6000.58 0.02 6300.61 0.02 6615.64 0.02
HAbMcsth Others forest land 35.70 712.97 0.00 748.62 0.00 786.05 0.00
B2 e
i BN 2822.37 31079.89 0.88 37295.87 1.05 41025.46 1.16
High degree of coverage grassland
26 HE
"l"'m)y,ﬁ L 1067.77 76668.27 0.82 92001.92 0.98 101202.11 1.08
Middle degree of coverage grassland
2 u~+“l

R 35.70  194675.62 0.07 233610.75 0.08 256971.82 0.09
Low degree of coverage grassland
&1t Total 317268.74 1.90 378495.75 2.24 415565.96 2.47

6.2 ARSI K E
6.2.1 i A AR BT R K

FIFH 1953—2010 4FB 8] 3 38 b IR 2 I /K S 58 48 I 3 i 5 A | 45 3 5 iy v e 2 48 H
B M ZAE H /N, TR IR (5) , 75 H B i B A S IR T KA 1.00%10° m®, SR A Tennant 3
(U 3] T 4R 44 (1953—2010 4F) 4EAR i 9.48 % 10% m? F 1 43 U AR Tl e A A S M B 3 /K i) 78
10%H50F TR TR A AL 0.95%10° m? PRI, B - 3491E 0.98 X 10° m* VB Ay i ) o] 3 A A= 245
WK, TR BAR T 2020 45 2030 A B 8 7] U0 3 i R T U AR AR AR PR R TR K AN AE 4T3k 0.98 %
10° m’,
6.2.2 TRl b K

R B 6t 3 P i 5 AR S S Y G B | RS R R AR S A i Vb T KRR A R 3
BRI T K, WK Sl Ab Z AR BV il 203.01x10° m?, i KA SE & V4 53.86 ke/
m’ AR R K SO AT T K 111105 m? PRt i ] s dek i T A Vb T K B 1011 x
10° m®, PREEHFRT 2020 45,2030 AF B #3335 e S T I ) i VO 7 K B AN A5 1.11x10° m*
6.2.3 LB IRAMAT K E

B T 124 ki, ARYEISCHE FEORMS 20 58T hiE5 5 R 8L K 38 RN B K 2 TR B S 38 4y
7 15.28.,0.003 m 120 m, #iE R E]N 365 d, IFHMA R ABE N 0.83%10° m*, fE7 HAR T 2020 47,2030 4
B AT A3 P SR AT B AN G TR 7K NS 475 0.83%10° m”
6.2.4 YLKEZE RS TKE

B AT ek i 2 AT BB K R 63.78 mm, ZAFZE & B 2704.87 mm ., AR VE AR 1T sk LU
BOR} dat B K ZE A R A L ZE L A KT 28 R T R B 0.59, 11545 2013 4RI K
I A AT KN (3£ 6)0.68x10°m’ o HHEEAR AR HAR T 2020 45 2030 47 TAT 30 /K 1HI 78 A &SRB RG /K
1 0.73%10°m® 1 0.80x10°m* (£ 6)
6.2.5 AN K B

T AR RS TR S U K S B T A A A K R I AR AR A AT B A A AT K T
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FE R TR, 2013 4F 2020 4EH12030 443514 2.49x10% m® 2.54x10° m* #12.61x10° m? , Forpin i Se A4
BB T K A SR T KRN 39.4% 38.6% K1 37.5% , B IR AMNA T /K B 5 /K T 25 & PR EE 75 K B
539 i 33.3% 32.7% 31.8%F1 27.3% 28.7% 30.7% (3R 7) o TE7%5 kU5 7K Iy, 07 370 AR A5 BA 05 75 7K o
P AT v T VS T R TR I K T 2% & T K AR, 2013 4F 2020 4FF1 2030 45433114 2.62%10° m* [ 2.67x
10° m? F1 2.74%10° m® , HApyar it 4 V0 A= A IR BT 75 /K i o5 1T AR AR IR BE 5 7K B i 40 1 R 42.4% 41.6% F 40.
5% , I TE B AN A T K W) 31.6% 31.1% 1 30.3% , T Vi /K T 7% e 255 K20 ) o 26.0% . 27.3% Kl
29.2% (£ 7)

F6 EEHTPHFMNXKIERLZFKEHELER

Table 6 Calculation result eco-environmental water requirement of water surface evaporation in the middle reaches oasis of Shulehe River Basin

T o K% R
KR T Area/hm? Average Eviﬁin/ THEZEH Evaporation water
Water area types precipitation/ Surface evaporation requirement/ (10%m?)
2013 4 2020 4 2030 4F: mm " conversion factor 2013 4F 2020 4F 2030 4F:
% Rivers and canals 4414.94 4856.44 5342.08 63.78 2704.87 0.59 0.68 0.73 0.80
WA Lakes 425.76 468.33 515.17 0.07 0.07 0.08
JKJ# Reservoir 2522.33 2774.57 3052.02 0.39 0.42 0.46
THE Marsh 14629.13 17554.95 21065.95 2.24 2.64 3.17
A1l Total 21992.16 25654.29 29975.22 3.38 3.86 4.51

F7 BRHAPHENXESHEFKEZ(10°m?)

Table 7 Total eco-environmental water requirement in the middle reaches oasis of Shulehe River Basin

FIKFER Water requirement type 2013 4 2020 4 2030 4F
RARAEYE A S A BT /K B Eco-environmental water requirement of natural vegetation 1.90 2.24 2.47
VIR Rivers FEA A AR IR T 7K i Basic eco-environmental water requirement 0.98 0.98 0.98
Vb IR EE TR 7K i Transportation sand eco-environment water requirement 1.11 1.11 1.11
T B I ANMA 75 K i Recharge of watercourse seepage water requirement 0.83 0.83 0.83
JKIHZE K A ST EE T K B Water surface evaporation eco-environmental water requirement 0.68 0.73 0.80
M AE B IREE T K i Marsh eco-environmental water requirement 2.70 3.13 3.71
Bl 16 HF Ho 2R Bl AL 1355 75 7K B Combating salinization of farmlands eco-environmental water requirement 0.20 0.20 0.20

6.3 A BIREET KR

2013 AFRR M AE A FREE R K BN 2.70x10% m* (3 6) , Hop iR B AR AR IR AR K B0 2.24%10° m?, 5 it 2
BB KR 83.0% , /KA ST /KE N 0.39x10°% m? | (5 A: SR T KR 1Y 14.4% , 9IAE S8
TR 0.07x10° m® | (5 ¥E A S IREE T K1Y 2.6% , 1t B 7L B Bhial o it a0 DX T8 3 3T o5 FL AR 35K
N FE— A NG IE AR 456 2020 41 2030 AR AR YT H AR, 2815 2020 451 2030 4F S 70 H sk
VIR AR SR TR K20 oM 3.13%10° m*Fl1 3.71x10° m*( 36 6) , Herh B R A BT /K520 3 M 2.64%10°
m’ F1 3.17x10° m? | 43551 (5 92 AE 25 PR 75 /K TR 1) 84.3% 11 85.4% , K PEA: S EREE TR /K43 30 0.42x10° m® il
0.46x10° m® , 4391 7 1B Hb A S IAEE T K B 1Y 13.5% 1 12.4% , VAL BT K 520 518 0.07x10% m? 1 0.08
x10° m®, 23050 R b A S IR T K S 2.29% 1 2.2%
6.4 PG HEHERBRAL PR T K i

A e K SO R A Ak SRR TR LA R AT Bh R i S v Y R Bk ) 32 BRI A
HTE AR XS HE 8 P DX bR AR AR 22, M T KA, I KA TR RS AN 58 3, AnAS & B HEVK V3
RAB IR FUE 2™ B L HK R G AT ES N R |, S BB SR8 19 & A BFb R Ak 328 21 S8 1 1 A A
20% LA 11 Ik, T 2 b B S HE I e R AR A O SR R A . — D T R K
(7K B B 3 i Eh kel BIVER AR K HLAR , 55— 5 TR ZE 5 20 UK, Bl 146 150 R 7K A5 R i + 35
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JIE S0 ARYE T 5 X OR [R) B AS [R5 6 - e A Ve R e 4, 25 B il R i S BRI O, AR 22 SR [ 41 5
6 TR, DA TR S 1 09 7 A X 4% BT TG A 5N 1500—2000 m®/hm? , 35 B 52 B 96 #F b 6 58 Ak 1) T 30 2
% 600 m’/hm?

2013 AFVE X R AL T A 5 B T AR 20% , T ARGA E] 33561.39 hm?, 15345 21 DX 35 B 1A #F b £ Bl AL 19 24
BT KE N 0.20x10° m* (£ 7) . A9 HAR T 2020 4F 2030 4F 7 A #F b R 58 AL PR 75 K B A4 2013 4E(EA
5 HAE A 0.20x10° m?,

6.5 LRY HAR T i i SR XA S IR K

FETARRIMAESRY B, e A FA ST RS SR SRR KSE, 20 E s & 1 ARKRAES
AR E 5 2 e/ MEBTKEMIE R 3 éﬁétk TR, AR S, 4 BT S B e v i ko A
AT K e AR 5o/ MBS i 1A

KAEBIET KR (5 1) A SRR B AR 48 (ks N B 7K v, B 2% B v IR
K R 7 AT ELRUER D TR K AT T TR AR A A AR TR K BT LIS B, DR, e T 3 3
H LR AR S IR B T K B R R - KRR A A IR T /K + LA VD A S R B 75 /K + T B T b 45 5 K i+
T 7% & i+ A SR T K B+ B A A SR AL AR T /K i 715345 21 2013 ,2020 F1 2030 4F 6 857
T N A R T K B R R A o 7.42%10° m? 8.24x10° m* 1 9.12x10% m*, U3 8.,

H/MVESIHE T KE (1E5 2) A LSRR B2 URIE R IR A S RG T K it (RIREP A S5
T K SR IR BT TG K ) |, DU e 30t 35 P it N A S IR T KB A - AR A A5 BB T A+ 3 3
ARSI K A+ T B U A 25 T /K i+ TR OK T 78 % i+ AR SR T K i THRAS 2 20132020 F
2030 i FIAn i AR PN A IS T K B R/ MBS 3R 7.09%10° m® (7.91x10° m* Fil 8.79x10° m*, WL3& 8,

HE A ST KR (155 3) A A SRS BAs o RRA S RE T K a5 P A #F b £ il fb 75 7K 22
SR T g 9 e ek HP RN A AS R BE TR K R A  RARAE A A PR 75 /K 9] I S AR AR A A 75 /K it + T3
B IRANA TR K BT K T 28 % 00 b AR AR PRI T K & + B ia A R AL AR TR OK &, TR R 2013,
2020 ,2030 45 i BT sk SR N AR S IR T K i B S (B 4308 7.29%10° m* (8.11x10° m* Fi1 8.99x10° m*, L
%8,

*8 FRERPEFRESHEEKE (10°m?)

Table 8 Eco-environmental water requirement of different protect targets in the middle reaches oasis of Shulehe River Basin

Wi Ttem mkER kLG 20134 20204 2030 4F
Water requirement target Water requirement target
o A KIRHLRE + I it o V0 + 038 B s
M ecuirement (R BT 7K 7 VUK K R 742 824 9.12
aximum water requiremen I
a M ALBIA
/Nt K N X . SRAW B+ 18 L i+ 1) 1 1B U
SRS R FAREA R G KBk RISHBL TR THER 0 ) 8.79

Minimum water requirement ALK H 75 R R A S

KRB + I 38 FL 37 + 9T 18 B U
HIATAK 2 R R HR RS 7.29 8.11 8.99
BN A it}

IR i 7K ﬁlﬂzi/}(é‘z/n%%%7ﬁ§5yj
Most suitable water requirement VA bR AL T K SR

7.1 HliEaR N A ST K RIS RRIE

TS A R AR S WA AR S AR Y B IR AN K AR & A S LR B A R
RO PR T K, BINAS3E) 2013 45 L4 H AR 2020 4E 1 2030 4544 H A S ER BT K &, 25 R 3 i 4
s P AR S IR TR K AR N AR Ak A (1 2) DA T it 2 AR S IR B T K A N AR fh i 26 (&1 2)
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AJHT,2013 4F 2020 41 2030 A T i skl A= S T K AR N AR A I A 3, HEH 11 HE 2
H ABHET KRB/, B A WA K, S/ME R IAE 1 30, 20500 0.17x10° m* [0.18x10° m® Fi1 0.19x
m';2 HZE 7T A AESHIRTK G2 HAIS K E,7 H2AMZET, 435128 1.41x10° m* | 1.53x10° m* Al
1. 66><108 STHEEC/NA 1 AR 8.2 4% 8.5 f5 N 8.7 15,7 AE 8 A AR SIREET KB IT R (H i A
K8 HE 11 A AESHEETKE 2RI FEE, 435 8 H A3 1.24x10° m? [1.35x10° m* A1 1.46x10° m® | F% % 11
A 0.29%x10° m* ,0.31x10° m* F10.33x10° m® | A& 7351 K 4.3 %5 4.4 5 4.4 £5% . BT ,2013 4F 2020
AEF1 2030 47, N 4 H 2 10 A IR R RUVE ST K & 5 24 B ARSI EETRK 5308 83.54% .83.81% Fil
84.05% 1 5 H % 8 J W] BBV BB T K & i 24F 0 Lu ] 5371 8 58.01% .58.08% Fll 58.13% , . i it 42 4F
—2 UL SR A SRR T K E BT E 5—8 H

1.8 — 6.0 -

L6 AL —— 20134 @ 20134F
P m, a oo clle e 20204F 50 20204

14 |— =y '... — 4— 20304¢ 0 20304

>
o
T

»
o

=

AR &
Eco-environment water requirement/ 108m?
w
(=]

AR TR A
Eco-environment water requrrement/ 108m?

(=}

T2 3 4 s 6 7 3 9 101 =h
H 4 Month [X 15 Regions
B2 BHAREENESRERBENTLHL B3 BhATramsnRasshaEck
Fig.2 The annual variation curve of eco-environmental water Fig.3 Eco-environmental water requirement of different regions

requirement in the middle reaches oasis of Shulehe River Basin in the middle reaches oasis of Shulehe River Basin

7.2 RSN AR S TR K A3 (R AE AL RFAE

O R TR 3 A XIS g A A AR AR A v A B T AN S T K 2R K
T M A 2 DA B i A bR B AL A T K i #5381 2013 4F A4 H AR 2020 41 2030 A [R] X3 1 A S R e T
K, $E TR B AT T i R N A AR PR T K i A5 AR RRAE (2 9, 181 3) . AAFR 9 FIEL 3 WIN, 2013 4F
2020 41 2030 AEZORR B 1T A= SR BT T K S R EURM ok, B 1 T/, ZUEN T 38 Z [ Y 25 [ AR
FEFFIE, 2013 AFSE | E 1T THURM A S IR T K 43 3118 2.87%10° m* (1.20x10° m*F14.32x10° m® , 4351 4 &
T /K iR 8.4x10° m* Y 34.2% 14.3% 1 51.5% ;2020 200 F T TRURN A SIS T K 55350028 3.22%10° m?* |
1.37x10° m* Fi1 4.64x10% m* | 4351 5 BT K& 9.23%10% m® 1 34.9% . 14.8% F11 50.3% ;2030 4EF00E T THURM
HE IR K43 90 3.68%10° m® [ 1.51x10° m* 1 4.92x10° m*, 4331 5 S 55K i 10.11x10° m* 1% 36.4% . 14.
9% F1 48.7% ., Ut B #ln] v i St P A= 28 PR 5 7K A TV BT o7 B ABIRR X 3, B T TR G dae /s 08 F 254
ZIH],

8 Z5itit

FRE T 2 AT 1, A5 30 g 89T w2 U 2013 AR K ARAE B I S AR A 25 I i Vb T i 78 U b
%5 KHIZE K A IR K & By i Ak S il A A= AR A B 75 K & 4300 1.90%10° ,0.98%x10° [ 1.11x10°
0.83x10° .0.68x10° .2.70x10% m* 1 0.20x10° m® , [A]MHHEAG A4 HFR T 2020 4EF1 2030 4E K ARAE B 17
FEARADS WY RSB ANG K ZE A T AR I T K A A R L Bl A A A BRI T K 40 il
A 2.24%10° .0.98%10° | 1.11x10° ,0.83x10% .0.73x10° 3.13x10°* .0.20x 10® m’ 1 2.47x10°* .0.98x10°* . 1.11x10° ,
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0.83x10% .0.80x10% 3.71x10% m*#1 0.20x10% m*

F9 BHTPHENEAAREESHERKE(10°m?)

Table 9 Eco-environmental water requirement of different regions in the middle reaches oasis of Shulehe River Basin

ok K 2013 4F 2020 4 2030 4F

Water requirement type BE RN N e EmIT R BE E(T M
S ERASINTR Y S

R SIS A . : 030 066 094 034 078 112 038 085 123

Eco-environmental water requirement of natural vegetation

A ST K e

jj’._ﬁ:‘ H%‘“ﬁ b . 0.22 0.06 0.71 0.22 0.06 0.71 0.22 0.06 0.71

Basic eco-environmental water requirement

UMUSINE N VIS Y

0.24 0.07 0.80 0.24 0.07 0.80 0.24 0.07 0.80

Transportation sand eco-environment water requirement
T B AN A T K
Recharge of watercourse seepage water requirement

JKTHIZ8 S e AP 7 /K

Water surface evaporation eco-environmental water requirement
BTN SRS 70N /S Y

Marsh eco-environmental water requirement

Bi it B R B AL PRI K A

0.18 0.05 0.60 0.18 0.05 0.60 0.18 0.05 0.60

0.15 0.04 0.49 0.16 0.04 0.53 0.18 0.05 0.57

1.75 0.25 0.69 2.04 0.30 0.80 2.44 0.35 0.92

Combating salinization of farmlands eco-environmental 0.04 0.07 0.09 0.04 0.07 0.09 0.04 0.07 0.09
water requirement
&1t Total 2.87 1.20 4.32 3.22 1.37 4.64 3.68 1.51 4.92

MRHEHA E 09 A4 847 B AR, 15515 1 2013 2020 F1 2030 AE G ] dr i S PN 5ok e/ N3 AF S R
TKEAY R 7.42x10° [ 7.09%10° [ 7.29%10° m*,8.24x10% . 7.91x10° .8.11x10° m* 1 9.12x10°* .8.79x10°* .8.99x
10°% m® , 3 591) |55 G 29 v i N DX K R i 15.65%x10° m® 1) 47.4% 45.3% 46.6% ,52.6% .50.5% .51.8% Fil
58.3% .56.2% .57.4% , &5 3201 2013 A5 #3n] LN A A8 IR BE 5 /K B AR X BAIG , AN 2 S 38K 9% R A i 1 —
b PRI EAR T 2020 4R 2030 AFEA SRS TR K LB B4t 5, JEAS RE T 2 X Sl A AR FREE K R B B 2 Aok
DXl 5 I TR A St , 4 T S 7K e R 5 v oy 3 > 4 v 2B A FH KA L A7) i R T Bl o A A TR 7K
oK, MR SR AL SR (RS N A S R fd el R e

TIIE N ARSI EE TR K 2 PRAA M T B K I B TR K SCRE SR R A2, (EE ] s i A AR
K, R Tl R AR AT TR, AE RGN K SR L E v, LRSS AR AT AR AR TR K Z KK &
TEat 2 FHOK DA B N0 3l 56 DR 2250 ), ARDGT E 5 A 4% , 7 D Sk N K 0 R 8 v, 7 28 4 2 IR A T 7
TEAN JR I JR ] T Vb 7 K BT, 2013 2020 F1 2030 AEH 800 37 Ak AR FREE T /K B 43 3N 2.49%x10° 2,54
10% 2.61x10° m’ F12.62x10* m* 2.67x10*F1 2.74x10°* m’,

i (] A2 AL RFAIE 5 18T, 2013 412020 4F 1 2030 AF S )10 i e i 2B SRR TR K S AE N E 2 T 5—8
A, BB SHEET KR SRR B 518 58.01% .58.08% 1 58.13% ; 25 [A] A8 AL 45 4F J7 1l , 6% #6h70] v 3y 4
AR ST K T BT o EUABIAR X A, T TR SR/ A T =35 Z 1]

XFF AT AT RRIFFY , B 300 30t 35 ) AF S AIF S8 AR X 5 2 | AU AR 22 35 % i 8809 3 3 00 9 el A 2
e AT TAGSE:, JUHAE X e P 2R N AR AR T K S 5T LT 2 AR SO 3R 0 41 i DA R SR A Tl i 3
A WD RS IR ANG K IRIZE A A AR 7 i B R A PR T K AL T IR A A R
B KA, R T AR A SR B AR AGE TR B AR T s b i st AL SR T K it TR 25 SR o IX R
AIEE ORI LU SOK SR LR A BRI BC B 3R A — 2 S 5 AR | [ B A 90 285 SR X (i ik B K B
A5 A SR 235 R B9 IWUR] S5t B A — @ (2 5 2R, SR, W98 it [a] RUBE ARG, X1 T
DI s BT T SO RN 22 SR IS B A X 3 22 | ) B 52 DXl 30 T 45 40 FN 22 T PR 25 5
M), AR AORAF B AR T kA SR TR KA 5 THE— 2P SRR A Bl i g DN B b v AR A S B K, %oF
TR GEUR A 5 SR ALAH L 3 K T Bl 2 /K SR i ™ AN 2, B0 K IR A 1 H 25 350, DATTT 5% e i
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ZRUN R IRAE R T 5 9 A= 0K i, S B UE SFREH H 4518k, PR, BE AT KRS R AR N
E— PSR A SR EAR T SR B IR 42 5 IO E TS, e K B IR LA 5 48 IR, DM A ] DA AN [
AV FIASTRIFR I 2 M) K PR A5, i U o e A 25 5 R K B 5 8 D 58, DR D S b il e i 2B 25 H
PR 5285 BRI DM & R , S B R AR AR P /K B¢ U5 A A8 PR B DIp ] T 2 K g
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