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Spatiotemporal Differentiation of Water Allocation Efficiency in
Oasis Irrigated Areas in the Middle Reaches of the Heihe River
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Abstract: The improvement of water use efficiency on oasis agriculture is the key process in coordination
economic development and ecological construction in the arid zones. We focused on the 24 oasis irrigated
areas in the middle reaches of the Heihe River. Based on the basic geographic information data, the land
cover data and statistic data in oasis irrigated areas, we analyze the spatiotemporal differentiation of water
allocation efficiency in the oasis agriculture, and probes into the main factors limiting the water allocation
efficiency in each oasis irrigated area. The main conclusions are as follows: (1) The water allocation efficiency
in each oasis irrigated area has significant spatiotemporal differentiation. The water allocation efficiency in
Pingchuan, Luocheng, Daduma., Yingke, Bangiao, Liaoquan, Liyuanhe, Liuba, etc., is relatively higher;
but in the irrigated areas such as Mayinghe, Laojun, Hongshuihe, Tongzibahe, Xijun, Shangsan, Anyang,
Ya'nuan, Xinba, it is relatively lower. Water allocation efficiency increases from 0. 797 in 2008 to 0. 848 in
2012, spatial differentiation has narrowed. (2) Too many water allocation elements have been put into the
oasis irrigated area universally, water conservancy facilities and water diversion density exceed the actual
demand in irrigated areas; specifically, in the Shandan County and the Minle County, water diversion density
is oversize, but in the Ganzhou County and Gaotai County, main canal density and branch and lateral canal
density obviously exceed the demand. (3) The optimal solution of DEA shows that irrigation channel density
is universally saturated in a part of irrigated areas, water diversion density is oversize, in the most areas, it
should be reduced by 34. 8% comparing with the best input-output efficiency. Therefore, allocating limited

water resources in the irrigated areas reasonably, popularizing water saving projects and measures industriously
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are the main methods to improve oasis water use efficiency.

Keywords: water allocation efficiency; oasis irrigated area; spatiotemporal differentiation; data envelopment
analysis (DEA); the middle reaches of the Heihe River.
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R 0.18 0.17 7.80 0.27 0.08 70. 00 1. 09 1.01 7.50
P 0.35 0.25 30. 00 0. 67 0.37 44,20 0.92 0.74 19. 60
BN 0.82 0. 26 68. 30 0. 86 0. 40 53. 80 1.41 0.78 44, 40
3% R 1.20 0. 30 75. 30 2.83 0.45 84.10 0.99 0.89 9. 80
R WK AT 0.39 0.22 44, 40 0.74 0.10 86. 20 1.48 0.82 44,30
M 0.25 0.15 38. 80 0. 36 0.06 83.10 1.25 0.76 39.00
K 0.18 0.18 0. 60 0. 60 0.16 73.50 1.97 1. 96 0. 60
B 0.47 0.43 9.10 1.66 0.36 78.10 2.76 2.50 9. 30
% 0.68 0.22 68. 20 5.22 0.17 96. 70 3.05 1.75 42. 80
T t= 0.81 0.32 60. 20 2.65 0.11 95. 80 3.32 1.26 62. 20
% 0.45 0. 20 54.90 1.76 0.09 95. 10 2.73 1.08 60. 50
HHET 0.20 0.16 22.00 0. 36 0.08 76.70 1.33 1. 04 21.90
S| 0.94 0.94 0. 00 0.19 0.19 0.00 2.51 2.51 0.00
Wt 0.11 0.11 0. 00 0.27 0.27 0. 00 3.29 3.29 0.00
i T [ 1.12 0. 30 73.60 1.27 0.32 75. 20 3.16 2.40 23.90
¥ 2 IR 0. 65 0. 65 0. 00 0.52 0.52 0.00 2.43 2.43 0.00
gl 0.57 0.57 0. 00 0.87 0.87 0. 00 1.72 1.72 0. 00
A4 e ¥ 1.83 0. 47 74,50 3.85 0.65 83.10 1.51 1.46 3. 60
Bk 1.65 0.38 77.30 7.73 0.19 97.50 2.67 1. 44 46.10
A 0.47 0. 36 24,50 0.13 0.12 10. 00 1,71 1.29 72.70
mHE P 0. 45 0.45 0. 00 0.14 0.14 0. 00 1.76 1.76 0.00
i 0.39 0.23 40. 00 0. 86 0.34 60. 30 2.65 1.42 46. 60
FAN:EE 0.48 0.32 33. 80 1.08 0.31 71. 00 1. 64 1.09 33.70

TE < A1 LU A 0 B R SE R B A L B8 T 3R A
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A IR 2012 AR A BOHE IX 22 A SRR R A%
REX T IR SR 5K B AR AR B AR 52
M 786 DX 0 T R . T SR R R e Y S
S g2 98 DRI 4 el Y X T U 85 BE R B %83k 800 LA L

HMXPEIR | b = 2 BH T XA S 3k 32 AT 98 i K
GG A DA A 7 A T OR 5 T BT L P
DX 517K % BE R AR 3k 7020 LA b K BRI 5| a5
YR LT T HE DX DO R T ZR M X 5K

x4 BB 2012 FARRBERELEERBAE

TR SR R 51K %
EX bR/ W, WL/ b/ HWAEME,  WE/ b/ WA, R/
(km+ km %) (km+km ?) % (km+ km ?) (km+km %) % (km e+ km %) (kme+km %) %
I 0.19 0.10 46. 20 0. 61 0.17 71. 60 3.35 0.95 71.70
WHE 0.18 0.15 13.70 0.56 0.26 54.10 2.41 1.52 37.00
B 0.33 0.19 43.90 0.76 0.39 48. 80 3.25 0.88 72.90
BN 0.72 0. 41 42,40 0. 87 0.85 2.30 1.66 1. 44 13.10
KL 0.88 0. 44 49. 60 2.15 0.88 59. 10 1.90 1.08 43.10
R e 0.42 0. 30 27.30 0. 94 0.53 43.90 1. 90 0.77 59. 50
M 0.23 0.17 29. 20 0.28 0.20 27.90 2.70 1.23 54. 40
K 0.19 0.16 14. 40 0. 64 0.27 57.70 1.32 0.79 40. 30
B 0.47 0.36 23.70 1.72 1.01 41. 30 1.55 1.02 34. 30
K [ 0.69 0.26 61. 90 4,47 0.21 95. 40 1.89 0.99 47,60
t= 0.84 0.51 39. 60 3.98 0.35 91. 10 1.62 1.24 23.50
% H 0. 46 0.26 44. 80 1.52 0.20 87.10 3.43 0.72 79. 00
I+ 0.20 0. 20 0. 00 0.31 0.31 1. 00 2.51 2.51 0.10
I 0.17 0.16 2.90 0.27 0.27 0. 00 0.96 0.96 0. 20
W 0.11 0.10 11. 60 0.35 0.17 52.00 1.29 0. 60 53. 30
W B 1.18 0.14 88. 60 2.72 0.19 93.10 1.39 0.71 48. 80
I % 5
i 0. 60 0. 30 50. 70 0.37 0.37 1.20 1.30 0.93 28.10
30| 0.54 0.20 62. 20 1.38 0.22 84. 30 1.12 0.81 27. 80
L [l ] 1.75 0.34 80. 70 34 0.18 96. 60 1.03 0. 86 16. 80
Kk 1.65 1.65 0. 00 7.83 7.83 0.10 1.38 1.38 0.10
AN 0. 46 0.21 55. 00 0. 20 0.16 17.50 1.45 0.79 45.70
mHE P 0.48 0.48 0. 30 0.14 0.14 0. 90 1.23 1.23 —0.40
wHm 0.39 0.25 35.10 0. 88 0.37 57.70 1.26 0.78 38. 40
LT 0.48 0.48 —0.40 1.08 1.08 0. 00 1.17 1.17 —0.20

4 Fwhitie

(1) R e 3 8 DX K 98 YR TR 5 A3 A7 A W] A F) g
P2 R U2 PN R N TN I
T 7S S A% T DX K 9 0 T B AR e T 5 T S
HESKR] B IS PR | b =2 P I 40 E X
K GEIRBC B RCR B . BRI v B 5 B
DX K T R B AR e o B AR B R L P B XK B R
PiC B AR B . /K BE R G 5 A A AL 2008 4F Y 0. 797
PERE] 2012 4E1Y 0. 848, H.Z8 ] 22 S iE— L 471N

(2) 7K R e 3 3 A 7 A S R A 5 AL KR
Bt B S 51K R XS PR OR . AR
PR EE R ENPREE N TP & SUD IR R L AN N s
AN P IE » LSBT 28 ZE 90 IX i oy LR 5 H N DX

3 EL A SR R A X, W B Ok TR L )
I PR R

(3) DEA f5 At fif 5 7 » T30 30 E X+ 3R %% B
bR AR R IK 80 Y0 LA s H M IX X 3 3] R
J3E B 5 A K L BB R R IR 0 Y0 s R IR L AT T IX 2
b AR5 HE R AFAE 51K % B AR B4, U H 2
L PFEL | B AR EL A 3 0 1X 5| K 3 8 A B 4 A
i, PR, PR e R R R R 3 o X
KRR

7R 30 A AT DX T B KR 1] ) A T X
B ZINMR 2, MOl SR 8 8 L 30k R g S
0 A £ (0 T Al S I K W IR G B DR I B
Bt A B A R R 2R K R T RCR A PR A R %L P
It 5 X 3 e EL Y K 7 i X Al K TR
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v M) FH 2 4 T 5 ] 7K B3 4 ) 41 4 A8 3L L 4
TR AU AE 25 B SCBEBR YT . SRR b it ROl T K 8K
A HRTE 2ok 1 AR R Candil A EH Y R AE B
A K BEIRA B 5 KA BUR T s Al Fi2 R
HEAD S O R BOR R B 15 ) B A, g — 2 A2 4 Y K
T3 o BRI AR K BT IR B AR S B YT 5k 2 1A A A

SRR OCE . ARk B T K B R B IR AT

Je, e DXHR T = AR S S8R BOR L i

56 KL Ml L TR T K 1 b L S AE ' i Rl L A 4 L R AE

SEAE WA ) N b B U E T 2B AR I

ek P TE T o R M L AL A K SR T K

it G T — 2 B B — SEE X, il P RO &

AL 5 T O A 22 B L A e A XL 5 | K AR

T DXATS S BT 8 A A B kB L Ry 1k IR
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