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The maximum irrigation area and overload situations
of the mainstream of Tarim river basin
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Abstract; The changes of cultivated land area in the Tarim River Basin in recent years were analyzed
with Mann-kendall monotonic trend test and future trend change Hurst index based on water resources
quantity and water resources utilization level data in Tarim River Basin and combined with the Measures of
Tarim River Basin Project and Non-project Implementation Plan for Five Year. The following factors were
calculated for four source streams and mainstream of the Tarim River Basin; maximum irrigation area in
2010 and 2020, irrigation area overload situations in 2010, planning irrigation area overload situations
and ecological water guarantee situations at different runoff frequencies in 2020. The results showed that;
(D The cultivated land area increased significantly during 1990 —2010, and it will keep increasing in the

following years. (2) The maximum irrigation area of the Tarim River basin in 2010 is 129. 06 x 10*hm’.
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All basins except for the Hotan River Basin are overloaded, and total overload area is 43. 33 x 10*hm’. 3
In 2020, all basins except for Kai-Kong River Basin are not overloaded at 25% runoff frequency, but e-
qual planning irrigation area will be overloaded in dry season. The formulation of planning irrigation area
should refer to the maximum irrigation area that the basin can carry in dry season; planning irrigation area
of the basin is seriously overloaded at 50% , 75% and 90% runoff frequency, respectively, so manage-
ment department should recognize the problems in planning irrigation area and put forward more scientific
planning schemes. (4) Guarantee rates of ecological water in the basin at water frequencies of 25% ,
50% , 75% and 90% are 95.7% , 81.2% , 61.4% , 44.2% , respectively, suggesting that in the
planning year there is a certain pressure on the ecological water supply during the dry season. This study
provides a basis for the containment of the ecological and environmental deterioration of the Tarim River
Basin, and it is also significant for the determination of artificial oasis scale of the basin according to the
water resources quantity, optimization of water resource utilization planning and water distribution.

Key words: Tarim River Basin; maximum irrigation area; overloading problem; different runoff frequen-

cies
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Fig. 1 The water system of Tarim River Basin
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Tablel The Mann-Kendall trend test and future trend test of area changes of cultivated land of four
source streams and the mainstream of Tarim river basin
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Table 2 The maximum irrigation area of four source streams and the mainstream of Tarim river basin in 2010
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Table 3  Cultivated land overload situations of four source streams and the mainstream of Tarim river basin in 2010
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Table 4 The maximum irrigation area and planning irrigation area overload situations of four source streams and

the mainstream of Tarim river basin in 25% runoff frequency in 2020
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Table 5 The maximum irrigation area and planning irrigation area overload situations of four source streams and
the mainstream of Tarim river basin in 50% runoff frequency in 2020
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Table 6 The maximum irrigation area, planning irrigation area overload situations and ecological water guarantee situations of

four source streams and the mainstream of Tarim river basin in 75% runoff frequency in 2020

L BOORBUKE ROCHE 200 EAER MR g SRAEEKR EERAR gk
KR s
T ] 18. 60 19. 84 21.13 1.29 6.5 1.21 17.05 92.9
MR JE ] 35.03 39.09 53.33 14.25 36.4 12.77 23. 87 46.5
Fr] 53 75 7] 42.70 44.53 47. 81 3.28 7.4 3.15 13. 11 76.0
I - fLi 14. 64 17. 66 23.69 6. 04 34.2 5.01 20.01 75.0
i 8. 47 5.82 9.02 3.19 54.8 4. 64 37.40 87.6
PUJR—F 119. 45 126. 94 154. 99 28. 05 22.1 26.78 111. 44 76.0

TET5% KRR T, B REZEm, KN
BB RS e A KB G, 1 A K 7
1 AT 3 ek R 2 1w AR e b, e DR IE AR S K
92.9% , WIRIEM BB R IR ZE, REMRIEL
BIKH46.5% . 511, 2020 HEAE 75% A K Hi#
TR VU —T" 26.78 2 m® AYESS
TP i o
3.3.4 90% RAKIME  CURAKIZEN 0% K, JE
THE K ARG, FETHEA 2020 4F 85 BLAR W Y i —
T BE AR B A fe KUE IR RS, el A T 5
S PR K PR IR R A R ARV . Dk, MEE A
K. BTwFikE, DREST KRS, BAR
AP HERE R K R F CRARSCHE T ZE) BRI i AR
K (F12), EHHEX AR 90% KK HE T
RO KRS, [ PR T — A,

KT OB CPUPE—TF" 2020 4R 90% KR I R HEBE MR

A5 H 01 FH YT 55 BT 5 95 9 9 3 e AR B 7K 4351 ok
17.4 4z m* | 35.77 f¢ m*, fEHEIF - fLiT . HIR
T 5 TR KR, X 3 Aok v
TS ETEFIERAENS . YEE . oK. 45T it
KiE, USAERTKEG, BARIERKE/N
T (ARSI 28) AR AR, Al ZK I
FRIEN, 35X 3 AN 90% Sk KB T i fe R IR K
R (CHARSME %) MRERR KRR 75% , 1%
HFF — AL AR IET 5 A Y e T K A 43 )
F12.2 4 m’, 29.19 {2 m’, 7.06 {2 m’ (F£7),

TE 90% Sk K Wi, 2020 A B BL A AT i 45k
“PUE—T BEBETE AR H A L Ek, T
T T, L 85.8% , JF - fLH]
A 2K 6 ] 88 28 T, R ECE A gl ok
61.0% F163.7% ,

T FRE R 1 A A S A K PRI L

Table 7 The maximum irrigation area, planning irrigation area overload situations and ecological water guarantee situations of

four source streams and the mainstream of Tarim river basin in 90% runoff frequency in 2020

fp OCHROKE: FOGEBRR 2020 ERUMER BREE g S EESRE EETAR sk
IR R N

(1 m) (J7 ) FIATH/ % (fZ m") PRIEAE/ %
T ] 17. 40 18. 56 21.13 2.57 13.8 2.40 17. 05 85.9
/R FE [ 29. 19 32.57 53.33 20.76 63.7 18. 60 23.87 22.1
Fe] 5, 75 7] 35.77 37.31 47.81 10. 51 28.2 10. 10 13. 11 23.2
- fLi] 12.20 14.71 23.69 8. 98 61.0 7.40 20. 01 62.8
T 7.06 4.85 9.02 4.16 85.8 6. 10 37.40 83.8
P —+ 101. 63 108. 01 154. 99 46.98 43.5 44.59 111. 44 60.0
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TE 90% K 7K B 23T, Fi HH o] 37 ok e 28 1 FH e
/b BRI A A5 K1 85. 9% |, I /R I8 0] 7 k48 2%
M ALREIRIEAE BRI 22. 1% . &411,2020 4F
TE 90% AR AT &N 85 ORI s PU i — 17 44. 59
¢ m* A KT S o

25 LT  AERRINAE , 2ok K Ay 25% I, B
BRI IR PO — 7 BRI — LA I S R T
PO T e RBEB ALY 15.0% 4b, HE AR
K, 7E 50% \75% F1 90 % KA AT, KA 0k v £
ArRIEEZR 13.49 77 hm®,28.05 77 hm® #1 46.98 J7
hm? . 33 3¢ B 7Kk 303 7 Sk B AR v L3t e Al 7
L, KV TR T FRAE A B TR 2 P (2 A S 0 R
TR T AR TEA, (Al ) A0 25 HE BB 4R 42, i AR K]
THE T T R P ) 3 2 2 BE LA R K T3 T T sl o fig
TR ) S5 VR T T R 5 A0 ) R YR T R Ay ™ e A
I SR AL S N NS AT E /A N X E DN}
TR R ARAB BB B I, AN T 9 oK B8 U545 3 T
B A % T8 4 TR 2 BB B R Sl v i AR
Tl HPAETE R IR) 8, 7E ST H SR AL 0y SR A 4
SOMRRAE HERA R Ty 58, TS S e R
RS AE T5% F190% FKAKRT , RIS K31, it
B S /K PRAEZE IR, 26 B AE HLI A Al 7Kk B0 AR 250K
A R AT — 8 FE 7, TR Ak K 15 | & s 3 Ui K
SEID, Pl 25 T 30T T R SR AT A AS 21 HE IR 17 A
T2 T A N R S S 1 AR o S o AR R S A
CRRt ) AR L 3380 R 7 28K 1740 e A T B T AR [] Fs) %of
IR Bty (el ) 7K B A 25 KA 1l 8 228 TR W g X
WA TSR TR M, DL e A SR AL

4 4 ik

WL PL By HT SRESY, v LAt LR LSS58

1)3 20 a( 1990 — 2010 4% ) ¥ B A Ja] O 5 —
T At T R S S 0 A A B e AR o
PR BB AR SR I, ASE 24 BE4F 0. 96 J7 hm?
()3 JEE 38 T, - — FL V] A0 ] e 75 T 3 SR o 3
A %E4E 0.93 77 hm® #10. 50 75 hm’,

2) BUR AR AF 38 LA U 5 — 7 R AR R
B R T AR 129. 06 J5 hm® [ 17 1 HE ] 377 3 e
BRI AN AN e A A, ST B A
43.33 Jj hm® AR R B 5 S5 - FLIAT
T 7 R 4y B 2 8. 77 14,04 .16.59 .3.93 J5
hm?, 48 2% He 1 48 51 R 21.1% . 35.0% . 85.3% .
64.6% .

3) R AETE 25% KK AR 3T, B HL AR 37 35
T R AR 2 Y R K Y E R T AR 167,80

hm? | 5% T FF = LI 30 380R0 R 1 B URR T e T
TR 15. 0% b, B ¥R . 78 50% S K 4%
T, AR 2R A B K HE I T RN 144,78 U5 hm? JF -
FUIAT 900 I 2% 9 7 S S R SR i L S e i
R ALY 31. 6% 34. 1% 10. 7% ;78 715% K
TR, AT K 28 Je R E R AR O 126,94 7
hm? [ FF = FLIT 3 2% 9 07 308 300 Kl 3 30 v A
A3 H e R IR T ALY 34. 2% \54. 8% \36.4%
B 35T 0 T 3 e 2 L AN, A i S
FRAEBEFIAL 7. 4% 6. 5% ;7 90% F/KIMZT , 1]
AR B R T ARk 108,01 J7 hm®, JF — LT
T IR JETA B i 5 e T EH R AT 3 I 1 R A3
G 8 e R E I T AR 61.0% | 85.8% . 63.7%
28.2% .13.8%

4) WA KR B L, AR 2SR BB o B o
1 25% 50% 15% \90% PUFP K /K 4% T, 2020
AE A2 K 43 B AT AR E 95.7% . 81.2% . 61.4%
44.2%
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