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Abstract

The current global climate change caused by human factors will directly affect the total amount,
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availability, and water security of water resources. Mosuowan Irrigation District is located in the
middle and lower reaches of the Manas River, in the arid region of northwestern China. The irriga-
tion area is mainly focused on agricultural cultivation, with a high demand for water. Its water
source mainly relies on snowmelt and precipitation in the mountainous areas of the upper reach-
es of the Manas River. The Mosuowan Irrigation District has made significant contributions to the
development of the national economy and border construction. In the context of current climate
change, this article analyzed the variation characteristics of annual, monthly, and seasonal aver-
age water allocation in irrigation areas from 2015 to 2023, in order to provide data support for
ensuring water safety in the irrigation areas.

Keywords

Climate Change, Mosuowan Irrigation District, Water Distribution, Change Analysis

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

TEBRA [ BURF IR) S AR 1L % [ 128 52 4> IPCC (Intergovernmental Panel on Climate Change) & 7 i) (£ 7~
DVPAR S 2R G s . AUA AL 2023) R H, M 2011~2020 4F, 4xERHFRIRE HE 1850~1900 47t T
1.1C. HTANANNZR SRR DM 2 X H I T V2 i R M, ok 7t
RS KA RS RS, MR E RSO & S 8RR A KRS — 2T m, SRR THE
FERI B LG THE £ 1F 2021~2040 ENILE] 1.5°C, &ERAEMEE— ST m S S8R E LWL KH K
B[ SRS BB K IR I 2 4o T, A BRAE 2 51 oK L Ak S ik, s38 KR4,
SO K BRG] K BRI o AR A 2 AR B K R I TR RIS , IR 7K BE U N 23 43 A1 i) AN 35 5
PE, S AEFEACHATE I, Nt A RS, A K SE I, G S KR [2]

Framh bR E VI, RN, KB, 8T RN TR By R TR R L
JuRE, #ERRAEHEIZ, FIIRAL) 5156 kmP. Tk T 5 X B, BBk, T 1D 2 4 b i
PRI A K GRE N RHAE 5 H AR 0 S . Horh, BRI R A fe E EEATUR, 41 400 km, P
BELIAN 12.7 x 10° m® [3] . AR¥E K BHIEF A B 704 25 ) SR 46 i, 2020 4 I3 7R X\ 114511 63.43
TN, HAIE N1 53.67 TN, LR T 84.6% [4]. T JLH4EHK, Fhgh i sk B Se 4 b e i AT
TR K BRI R R, B EENIE 51 KB MAB/KPE KRBT 1355 — R VKR TAEHE e, M
PRBE T EGNITAE X ) RN RIEA I K §[5] o SERTEREDCR 8 T H N IX, — 22 B A R R
TEREIX R N 7K BEVRARFAE . 35800 T 6 40 10 7% () 43 A REAE ARG FH B 42 J 20 AR RRAE S5 3k AT T 20 AT, TIAE 2
RIS, B0 SRS E X /K EARRFIE I 704, BRI AR ST 43 BT R A R e B 2 S E X
() FH 7K 22 A (A A S o

2. FREXBRIMARTE
2.1. RXEER

FYZN e XA T R AL ER A g o IR X, B A R SR RE XA B R X
ARl o, R REXCAL T H P bR IEAR AR A TET K XA D, ZRIET N B REX,
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FER)\IA 71, VEEEZ VD TERE, AbABd /RPEm R R . R EASE 147 [F1. 148 . 149 HM0
150 [ 4 N KIR AR I, REX MAEAR A 1326.15 km? [6]. MEX N MMM/, ZAKRIE, SCHBA R, HE
F&E, TR, BRORZEKR. [5ETE, G EXERKEL N 117.2 mm, #EEXATA 184.3 mm,
R R, FENTEALY, BKZEPEREE S, 2SR 6.6C, &K ELE 1714.6~2260.5 mm
Z 18], Zy2REKER) 10 5L E[7]. EXHFE AR M ALER, %A 1/1000~2/1000 2 08, HARLE
291~370 m 2 [a], FELURM A A E, FHARER, HIKIE I EARTEF G bl X Rl MR Kb 45
Vel 1 2 P g0 BT E X R 5 2 7 VR X B A b 3 o7 R P e /K S L [4]
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Figure 1. Geographical Location and Distribution of Water Supply in Mosuowan Irrigation District
B 1 RFEEXMIEAEMAECHKTER

22. MIRF*

F= AT G A Ak TR 3B 2015~2023 4 SR T HE X ARG H 7K SRl I B B AR A I L. FH ) Row
FEARE A n A HKE, 6 RR xi Bt BERIIN TR, B2 x5 6 2 A B — et [l 3 7R 4 [8]:
xiza+bt(i=12, ...,n) 1)
ARQ)RH— RGP ELRF R x SHBE t ZHFKR, AXGURZER X R E] t, AR
HeArs, FX—7R TP e, Hd, a ARIEEE, b NEERE.
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3. BREHH

LR RE X T K R L /K VG 2 A5G 147 H1. /<. 148 [ 149 [, 150 1A B (HAh R 8 T
Hh 7 b, RISV X IR RIRUE K X)), o B A HE DR TARRAN W M g g 20 i R E R I, HF
e At H AR R TR K, I K DA R BE RV IR A K Bl KR TR

EHMER T HwRE, @ 7 RRKMERAR, SR 7T —SREXEHALR, XK ERH =
ThEAEG A PRE I REX, X E REGR B T ERTTRR[9]. #EX KR KK E
RKE A FEERA AN TR AR ARIEEC /K TH R IR TE i K A F s AR, PoE iR
B REZEMSR, RS B AR, TN AR 2 B IR R e R . AR,
SRR T G DL X RO KIS T A R K TEURTR B, T KRR, N RO AR F g T
B EX AT T ORTIHE)T, AR SRR BCRAR B T RO B, EL [RS4SR K AR R SR YRR
b, HR KA RIS N R4 [5] [10].

XH, AROCEEE AR R BRAFEA T RN R REX AR 2015~2023 -2 A AERC HK & A
Bt 7K & ZET PR EC K ST AR LARRAE 24T -

3.1. 2015~2023 FF R R EEXFERHKET XS
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Figure 2. Changes in Annual Water Distribution of Mosuowan Irrigation District from 2015 to 2023
2.2015~2023 FRRZEXFEHKEL K

B 2 AT RLE H, 147 HA 2015~2023 10 HK & 23 &, 9 it /K i 2 4 2023 4,
Fii /K & 5188.08 77 m®, f/b4ECN 2020 4, FiHi/KE N 4300.03 77 m®, HZAE AR /D4EH % 888.06
J3 m®; 5 P 2015~2023 SERC H K B2 # 3, 9 R RS HE K B £ 4R 2015 4R, S H K A 3097.38
Jim?, f/DAESE 2023 4, FCHIKEDN 1612.45 75 m®, A% 1484.93 3 m®; 148 [4]. 149 [4]. 150
M 2015~2023 4R H 7K AT S O N 3A, 9 4E L H K B B 2 44 B A 2018 4E(7353.81 75 m°). 2023
4F(6226.76 7 m%). 2023 4F(6311.96 /i m%), /D 4ESIN 2021 47(6187.12 75 m®). 2016 4£(5091.059 7
m?). 2015 4£(5079.58 /i m?), —HAHZE 51N 1166.69 Ji m®. 1135.701 /5 m3. 1232.39 /i m®; HEELM
2015~2023 EAC H /K SRR R A B, 9 il KR 2N 2017 4, BiH/KES 687.18 /5
m®, f/bEENy 2023 4F, BCHIKEE Y 84.56 7 mP, T AMIZE 602.62 5 m®; B REIX M 2015~2023 4 i
Fic 7K S I O ka2, 9 AR PR UK R 2 4E O 2018 4F, itk &SN 27093.82 75 m®, d/bAEN
2022 4, BoHi/KEN 23610.85 73 m®, —H A 3482.97 Ji mP. GEKE, FREHEX A MR HKE
SIS NS, R RN P R M B 4 R RC KR SR A AN, AR YA S [X SR B
B, A AR BRAH 15 SR VS HE X PN (1 F /K B Bsm, DT (6 759 45 S0 HH K R, (LSS inig A K
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3.2.2015~2023 fE A B K ET L 4T

K 3 4 2015~2023 FRRITEEX DL L EIER) 147 H. /5, 148 ], 149 H. 150 FIAIH B /SAN X
W A A K E AR .
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Figure 3. Changes in Monthly Average Water Distribution in Mosuowan Irrigation District from 2015 to 2023
3.2015~2023 FRRZEX A FHECHKEL K
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HE 3 ATLLE, —FRaREEX A KRR EEHRE 4~10 A, Hd, 147 B 2015~2023 4
HFRE KR 7 A 5%, O 1581.46 71 m®, /b & 5 H L N 22.48 75 m®, 0% R /b A M2 1558.98
Jim®s NFUHIA 2015~2023 4E A PRI HKES 7 A%, N 73875 i mY, &AHZE9 A, A4 0.00 77
m®, T # A2 738.75 71 m; 148 M 2015~2023 4 A FHIELH KB 7 A%, N 2260.86 77 m®, /b
A5 H, 712,02 Ji m®, —& M2 2248.84 75 m*; 149 M 2015~2023 £ A Pl ik & 7 A& %,
J91897.75 Fi m®, F/bH R 10 A, 91841 /i md, —#FHkH# 1879.34 i m®; 150 B M 2015~2023 4 H F
WK EFR 7 Af%, ~ 19208871 m°, HHRS H, A 19.85 77 m*, A1 1901.04 75 m®; itk
LM 2015~2023 4E H Pl k& 7 A%, N 11722 imd, &R 10 A, 5004 i m®, —%
K% 117.18 73 m®; BEASERIEHEX M 2015~2023 4E H PR HKEH 7 A%, N 8223.05 71 m®, #
AR 10 A, N 96.65 5 md, HAME 8126.41 5 mP. LEAORE, FARIEHEX M A PHLERE K EH
S 7 AR%,5 A 10 HED A i, BANEE X I B % AR D A 2248 T ek ik 8126.41 77 m?,
AN IX h 148 M ZERCK, N 2260.86 77 m.

3.3. 2015~2023 FFFEH A HKET XS

K 4 74 2015~2023 F R RIEHEX T T RCHUKE G H . T EROEHRES~6 H). ZHT-~9
H EA)ARKAREQ A f)~11 ). &5 Jy 2015~2023 45 RIS HEX & 70 X 21 A K& S HE, B
FEWY RARE . RREAKRE =

FHHET I KR S (%)
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Figure 4. Proportion of Seasonal Irrigation Average Water Distribution in Mosuowan Irrigation District from 2015 to 2023
[E 4. 2015~2023 FRFEEX FTELIIECHKE GEE

BT KE S (%) EHET IR AR B (%)
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Figure 5. The proportion of average seasonal irrigation water allocation in each district of Mosuowan Irrigation District from
2015 to 2023
[ 5. 2015~2023 FRREEX B XEFTETHEHKESEE

11 4 R 5 T LA HY, 2015~2023 47 B2 VS HE [X 2597 HE P TC HH K & o T3 e HE K & il
#WE N 9370.28 71 m, 5tk 36.63%, i, AN X, 148 Hl L HEK, N 26.00%, HIEL 5 ELEN,
N 1.45%; Hi#EHN 15416.25 5 m*, (5E 60.27%, M, ANANGIX R, 148 Fl K, A 26.89%, i
B RN, A 1.44%; FKAREN 792.64 77 m®, (HEb 3.10%, L, ANAIXR, 148 H K, N
38.29%, sNFUHb A ECER/DN, N 0.06%. ZEETIED, ENERE SRR, AR SN, b 148 [
Pk, Hb B &5 e/

4, &5ig

(1) 2015~2023 4F, BEZRIBVEIX B G IT K & RS U8 s, P BR7S P HURH B AR S H K
RED AL, HAh DA XIS IR . S A AR 1S BRI RE X N 1 K A BTN, A
A3 A ST H K S 3G N, AE 0 AN K .

(2) FERMEHENX 2015~2023 FF 1 H FHAE H /K EEH 2IH 7 A% ,5 A8 10 H 5/ s 5,
HAVEX R % H AR /b F 228 W] Kk 8126.41 75 m®, NN X b 148 Hi % A Ml A2 RK,
N 2260.86 /i m*.

(3) 2015~2023 - ZLZR VL HE X 219 E P L H /K & 7 2P I IE K I bl A, ERE SRR, Rk
FEA RN, AN, 148 B S HECR, MU ELARYS & B
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