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Study on the optimal allocation of oasis water resources based on
the two-stages stochastic programming method
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(1. College of Mathematics and System Sciences, Xinjiang University, Urumqi, Xinjiang 830046, China;
2. Chinese Academy of Sciences, Xinjiang Institute of Ecology and Geography ,Cele National Station of Observation
and Research for Desert-Grassland Ecosystem, Urumgi, Xinjiang 830011, China)

Abstract; This research selected Cele Oasis in Hotan area located Southern margin of Tarim Basinas a typical
study region, and the walnut,jujube and pomegranate as the main study objects, aimed at the uncertainty and com-
plexity of the oasis water resources irrigation system, introduced the probability density function and the discrete in-
terval method, structured the interval two-stages fuzzy stochastic programming model, carried out the optimization for
the water allocation targets of diverse economic forest speciesin each irrigation season, simulated and analyzed the
optimal water allocation for diverse forest species in different irrigation seasons. The research results showed that:
The irrigation was mainly concentrated in summer and autumn. When the intake water volume in Cele River was un-
certain, the jujube and pomegranate should be preferentially irrigated in spring;the jujube and walnut should be ir-
rigated mainlyin summer and autumn, at the same time the irrigation area of pomegranate should be dynamically ad-
justed to obtain the maximal incomes by planting, the intervalwas [ 0.67x10° to 1.32x10° ] yuan. Through the typi-
cal case analysis, this model not only can befully taken into account the impact of uncertain factors to the system in-
comes, but also the economic benefits and punishment risk can be balanced, also the optimal results by the form of
interval can be given out, thereby the most scientific decision making scheme can be obtained and that can be ef-
fectively applied into the optimal allocation and management of oasis water resources.
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Table 1 The planting areas and irrigation water volume per unit area of each economic forest in oasis

Al A If AR

Economic forest Planting area/ hm?

B T AR K
Trrigation volume per unit

area/(10°m? « hm™2)

B T AR fe /N K B T AR B KK
Minimal irrigation volume per ~ Maximal irrigation volume per
unit area/ (10°m® + hm™?) unit area/ (10°m® + hm™?)

f1#4 Pomegranate 1041.7 [12.8,14.3]
£1# Jujube 3347.6 [10.0,11.3]
itk Walnut 2315.4 [10.2,11.0]

[12.0,12.6] [14.3,15.0]
[9.0,9.8] [11.4,12.0]
[9.0,9.9] [11.2,12.0]

TE T8 DX 2R T BR R JTK Gk} h 3 s B2 At K ik X ] 4

Note: The data ofeconomic forest areas and irrigation water volumes were provided by Cele Station; the irrigation water volume were expressed by the

interval.
®2 AREBANEHEFHATRAKE
Table 2 The available water volume for each period in different forecast years
K= Wi Al /K& Available water/ (10*m®)

Hydrologic frequency Probability £HZ= Spring HZ Summer FkZ= Autumn A2 Winter
L 0.3 [212.6,485.2] [1032.5,3563.0] [156.2,627.4] [102.1,473.6]
M 0.6 [ 1405.1,1673.5] [4733.3,7497.6] [1406.0,1918.4] [873.5,1180.6]
H 0.1 [3042.2,3707.2] [9479.7,1443.6] [2103.3,2992.4] [1203.5,1340.0]

T AT AR O 320k A TN K SCR  Ho LM H 2858 AR50 SRR K0, A I T K EEOR M X, T,

Note: The amount of water available data are mainly from Hotan Hydrology Bureau, in which the L, M, H refer to the general dry period, normal

water period and high water period respectively, the available water in each period is expressed as interval form. The same below.
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Table 3 Trrigated areas of each economic forest in diverse

period in different hydrologic year

4 ;J;dxf” Tl s Pk
Period ;" " Pomegganatc Jujube Walnut
L [6938, 1047] [33476,3476]  [0,6238]
HZE M [763.7, 1041.7] [3347.6, 3347.6] [0,873.6]
Spring  H  [823.1,10417] [33476, 3476] [0, 10647]
L-L [0,506]  [13269, 3476] [23154, 23154]
CES M-M [0, 6382] [19984, 3347.6] [23154, 23154]
Summer H-H [0, 802.7] [24275, 33476] [23154, 23154]
L-L-1  [0,23] (8518, 33476]  [23154, 3154]
®ZE M-M-M [0, 56.3] [1264.0, 3347.6] [23154, 23154]
Autumn H-H-H [0, 291.0] [1746.2, 3347.6] [23154, 23154]

FR IR o 12 X 21 AT 4 S A T AR A R
T Ar AR A — P 52 A s 174 o A R v AR DX ) Sy
[693.8,1 041.7 ] hm®, V- 7K 4F I fr) g A3 98 10 1] AR X
] A 763.7,1 041.7 JThm?, 3 7K 4F I 1) 5 A3 8 0K 16
FHIXE]) K[ 823.1,1 041.7 | hm?*, % T Mk 7E — i T
AR ) S AR AR X E] 2 [ 0,623.8 T hm?, SF- 7K AR
A 118 B A E R T AR X 8] 4 [ 0, 873.6 T hm? , FE /K A i)
() e FEVE IR T AR X [H] [ 0,1 064.7 Thm?

Xf— T R4 SRR KA, EESEY
PV A AT 0T, O T s Bl i s, 75—t
5 A R B AR E W T AR X 1E] S [0, 509.6 ]
hm? | £1 A B S AR E R T AR X [E] R [ 1 326.9,3 347.6 ]
hm? , XA 23 B A T e . 7R KAE, A
R e A E IR TR X [B] 2R [ 0,638.2 Thm? | 21 & [ i
FEFEE T FRIX E) A [ 1 998.4,3 347.6 1 hm? , X i% Mk 4>
PRI FRHEA T 70 00 WE R . 76 FOK AR A A Y s A ik
TR X ] A [ 0,802.7 T hm? , £1 24 f1f) d5e A4 T 10 1 X X
[]h[2 427.5,3 347.6 Thm?® , X %Ak 40 1 AR A T 76
Iy THERE

TERKRIN A — i 5HAE P K AR 2K AR
MG OLHEAT 2 BT R T8 3R B3k 3 i i O 28 55 4K
i, FE— T RAE AR B S A TR AR X ] R [ 0,
2.37 hm?, Z1 5 1% d5 44 9 WK 7 ALK R] by [ 851. 8,
3 347.6 Jhm? Ak HEA T 4 BB T AL FT A0 R, ESF K
A AR S R T AR X (8] R 0,56.3 Thm® , 14
He R R AR X [A) R (1 264.0,3 347.6 ] hm? | Bk ik
AT TR HEME . 7EFAKAR A A 1 i R T Tk 1

FHIX ] [ 0,291.0 ] hm? , 21 54 fi A 8 0 v A5 X ] oy
[1746.2,3 347.6 |hm® , %Rk BB AU T 7050 0E0E .

2 R 4 Zok oK A A R B R L AT
R IE A AR TG B A MR REE K | B 46 2
BN PR A T8 K B
22 KEBERUERDW

F SR AT 1) 32 B K A b BRI &
i, K AR D O T IR BE R G BRI RS
T 75 25 O e 5 T T 20 AR A R X A% A 1 9 K i R
HEATIE %

TR K AR T 5 2R T AR A R U AROR
JETEICATRE K R K, (HAH b TR Fn 2 o, K R
PR, 45 4 N A B35 7R DR B, = 2]
AR AR

IR EE R0l DUE B, kR L
PR, AR A R B ST R Em T & (B
TP LE I R 9 75 /K > T O B AR
TR B e E R A B AT A |l T K TR Ok
H TR, &K TRRARMEA i 77K &2, P 33K
FET AR, ok i AT AR 4 (545 4 1
2 I3 [ K BB A5 212 5 1 T 0E

L1 FE 2 53 51 3RS 45 PR 78 45V 25 1 1 R
B LA T BR, FTLAE W, i 20 0 = A
15, EEUUUR SRR 214 I A MR R TR K R
FEE IR B o, R I 224 0 i AN A e o 2
Xof L R T AR R AT Sh A T, R R AR A K Ak
o RGE R RIRAT, B SR AR 003 7 VR R A 5
Fa LA/l 7K % YR 1) 15 FE 2 RN ORI AR ) 7 B 22 1]
FHR AT A R G TR AR 1 [R] B R E B R A
FTRFLE R, SR AR A BE TR T Rk K R

EAREE 2, %5 SR B3 B U LGS A Al
ATHE M EE T 4 T 4t X S 8 2 9 1% B A7 v R
FEAER R, T Y R AV A, ARk,
B ks AN W ik, E S 2 = A Ak 1
BN  IXRE A S BN AT 6 A 7= 2B, (A5 A 4
PHARAS B Rl 2s

o 4000
000£

3
< 22000
1
R R TR e
o

A /hm
ion area

VEE 1 10

Trrigat

000
A\ AR\

0
o W
KIS
Hydrologic frequency

—8— 1 fif Pomegranate —@—£ % Jujube —&— %k Walnut

B1 REFNMAREZTERER LR
Fig.1 The upper limitation of irrigated areas for each
economic forest in different irrigation seasons
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