: % K. NIt
: 20222110024 EARAED: 10759

BT AL

S LA SRR BT R

F Hoeg A P
o B LEE #E
.
5k R X A .
. LA
T KA TE
ok %o AAEL TR

FE - HE-AAT
2025 £ 5 A



& B}

YH_’,/ /)lL.ﬂZi :L.&;Ukiﬁﬁj'b

¥ fdF F A
¥ % % W
HOF F L kA
= k&
BoOoR G =&
& ¥ I

ik

REH H®

BRAR H®

T AL

T AKA

AR THE

AFRA TR F

P E- AT

2025 F 5 A

K. NTF
%% 10759



Precise Regulation of Ecological Sluices in Typical River Sections

of the Tarim River Based on Vegetation-Hydrology Response

A Dissertation Submitted to
Shihezi University
In Partial Fulfillment of the Requirements
for the Degree of

Master of Engineering
By

Yang Xin-xin

(Hydraulic Engineering)

Dissertation Supervisor: Prof. Long Ai-hua
Prof. Chen Fu-long

May, 2025



AT TR EALR SCHR B 1R 75 B 2 A P 1R A 5 B

AR SO B A ]

A NP A AR SORAE I I G T N 2EAT 50 A AR RO TR - 38
Hfsn, Broch eaiE sl A A SN, AR E HARA N B4 R R B S i it
TR o« REASCHIBT T EE TR NS, 8 AR SO 1 B 1 A R

.

R A4 75@ Qﬁ @ﬁ FIEl: 2025 455 H 19 H

il A= W

ANGEE T EA T R AAT KRR A AR SO e, SR BUIR B A AR S
I 160 [ 2 A P8 D s S WLAADE A28 SR LT RRORAR it o A3 UK S 67 18 SCAE 22 A 1R S
TEORAF T SCVFBCE A o A3 A B AT BOVF AT AR CRE 227 18 S N AT S BE FE FR A R IR 55
AU AT Ve SC AR B AT 478 B G A PR 55 1) S AR SR i 3 A L

B QW 9T B 2025485 319

¥
FIME4: ﬁp@wr IR 2025 4E 5 A 19 H



me

RETGACH X S5 5 FRKRR D, KSR BRI, 2 25 R A K SRR (R e 2
R, HRBUESTAKAMECMREE . ASIIERB ) PRSI, R3S RGN IEH 4E 2 1 ™12 Pk
o BAMIT R XAESTKELESTKE, RESKRABESHRY . KRESHEAE KT, BF
HER L.

AILLATE AT 5 XS LIRS AL X, =T 2SR B . AR B A ) FH RE IR
WEGORE, SRS BHOKE BT T 0. RIS IE LS 7 b 3l i SR A= 3 7K A
&R AEA KDL, FHTEREEA B AS S I A S T K & 12 Penman-Monteith 772 AN R 2 AU AH
W) H RIEEASTOKEMAESHOKE, FEoth FAFEREEEAEKY (4-10 H) KK 87K ER:
HITIE A AR TR NIEAE SR EAT K. BRTKFBIRTE K, FHo R, BEmeimE
AERFTAKE. BT ERITEER, SGE0REBESTKEE, FMRHE KRR ST K
(RO R, FE K R IR IR b R it . R TR A T

(1) 1T 20 N, BFFX N TEMEREE N, RIRGINARAWR N . N LR LRGN ASE
K, I 20 FE R FH LR G Eh AN 0.8%, 2015-2020 45 8] -3 F Fl #2286 It A 2% . 2000-2020
FEWFFLIX N T EEHH SR FY ik 3382 km?, AHLEL 2000 FE2947 5K 81.6%, TEH KM A TLEM+, 1007 km?
HI RAREEMFL AR, 1603 km? FAIG 78 75 3 RE ML AU OR, 954 km? £H A A FH b4 Ak T ok

(2) WhARKE TR AR SE N RARE-F257%, 458 /KA 5T AR 8, @ar 3t
WKL /K T AR IS MO8 R, @ TH A S /NS KA 194.73 ms ARHE SCELWIEE
ARIHE SR DARSRS A, Si A e & B AR AR 195,53 m, s AR A KAz HE S
HAEST KR 56 R/ NERKAIEMZ R BE KD AR FR KR, SR M EAS RN 3.035
X108 m3,

(3) LRI E A A T KR E A SIER . BRFKE. BIRTKE =A% R
FRIBITIE AR AR FTAKEN 1.502X 108 m’, ZRFEKERN 0.156 X108 m?, BIRFKEN 1.8
X 108m3, JiE AR TFKEILTT 3.45X 108 m.

(DO FX B AESTKEN 5.19X103m?, H 6-8 HAERT ARG EKETFE KT 50%LL L,
AR TFKEHRBVMRUCH T SRR S o R AR, Bk, AR A Ak A
GibkHh . ZRE AL TAR K 7 7 TR B AR S BOK &, w] RIERAR R 7 55 FE B BROKFE RE R,
ARGRIK 5 7 B

(5) MBASTKEERN 11.67X10°m?, AFHFUKERLN 6.25X108m3, AXFTKHLEN
46.44%. Hr, JTENARTKEAR EATLIHL, IHESMESTRKEARNL . BAKE, HEE



%

37

L

=t

AT RBEANGROEIH L, N IRPEREEK RIS RS 24, R T 20K B 2 0k

fii

&

REEW: LWk o BB SRR ASTOKE; LBEUKE; WL



Abstract

The arid region of northwest China has a dry climate, scarce precipitation, serious water shortage, and
the contradiction between socio-economic water use and ecological water use, which leads to the difficulty
of guaranteeing ecological water demand, the decline of ecological environment carrying capacity, and the
normal maintenance of basin ecosystems are facing serious challenges. It is of great significance to clarify
the ecological water demand and water shortage in the arid zone, which is the basis for ecosystem restoration
and protection, and rational allocation of water resources.

This thesisr takes the Ebinur Lake Basin in the Northwest Arid Zone as the study area, and analyzes the
ecological water deficit of the basin based on many years of measured meteorological data, runoff data, and
land use remote sensing data and other information A comprehensive analysis of the minimum and suitable
ecological water levels of Ebinur Lake was conducted utilizing lake morphology and supplementary
methodologies, and based on this, the ecological water demand of the lake was estimated; the Penman-
Monteith method was used to estimate the monthly ecological water demand and ecological water deficit of
different types of vegetation, and the water gain/loss relationship of the different types of vegetation during
the growing period (April to October) was analyzed; the ecological water demand in the river channel was
divided into river channel The ecological water demand in the river channel was divided into basic ecological
water demand, evapotranspiration water demand and seepage water demand, and estimated separately to
finalize the ecological water demand of the river channel. In light of the outcomes derived from the
aforementioned computational analyses, a comprehensive assessment of the overall ecological water demand
within the river basin was conducted. Subsequently, an evaluation of the fulfillment of ecological water
requirements was performed in accordance with the principles of water balance. This analytical process
facilitated the formulation of targeted strategies for the conservation and management of water resources.

(1) Over the past two decades, there has been a progressive expansion of the artificial oasis within the
study region, concurrently accompanied by a marked reduction in the extent of the natural oasis. From the
point of view of comprehensive land use dynamics, the comprehensive land use dynamics in the past 20 years
is 0.8%, and the most significant change in land use structure is between 2015 and 2020.The cumulative
expansion of artificial oasis in the study area from 2000 to 2020 is 3,382 km?, which is about 81.6% compared
with that in 2000. In the expanded artificial oasis, 1007 km? is transformed from natural oasis, 1603 km? is
transformed from oasis-desert transition zone (low-cover grassland), and 954 km? is transformed from natural

oasis. Among the expanded artificial oasis, 1007km? was transformed from natural oasis, 1603km? was



transformed from oasis-desert transition zone (low-cover grassland), and 954km? was transformed from
original unutilized land.

(2) Calculation of lake water demand. The lake morphology method and the minimum annual average
method were selected, combined with the water level and lake surface area data, to establish the relationship
between the lake level and the increase in water surface area of Lake Ebinur, and the minimum ecological
water level of Lake Ebinur was calculated to be 194.73 m. Based on the distinctive topographical and climatic
characteristics of Lake Ebinur, it was ascertained that the optimal ecological water level for Lake Chagan is
19553 meters. This ecological water level served as the basis for calculating the ecological water demand.
The integrated application of the Comprehensive Minimum Ecological Water Level (CMEWL) approach and
the Evapotranspiration-Precipitation (ETP) method was employed to ascertain the water demand.
Subsequently, the derived data were utilized to determine the lake's ecological volume, which was quantified
as 3 cubic units 3.035X 10%m’.

(3) In consideration of the distinct attributes of the Ebinur Lake Basin, it is identified that the ecological
water requirements of the riverine channels within this basin are predominantly comprised of three principal
components: the ecological base flow, the evaporation water demand, and the seepage water demand.
Furthermore, the fundamental ecological water demand for the river channels within the basin has been
quantified to be 1.502 X 108m?, the evaporation water demand is 0.156 X 108m?, and the seepage water
demand is 1.8 X 10%m?, which makes a total of 3.45X 10%m? of the ecological water demand in the river
channel. The total water demand is 3.45X 108m>.

(4) The ecological water demand of vegetation in the study area was 5.19 X 108m?, of which the
ecological water demand from June to August accounted for more than 50% of the total water demand in the
growing period, and the ecological water demand in descending order was medium-covered grassland, high-
covered grassland, shrubland, sparse woodland, other woodland, forested land, and sparse woodland. By
synthesizing the water gain/loss index per unit area and ecological water deficit, it can be seen that the degree
of water deficit in sparse woodland and medium-coverage grassland is less severe, and the water deficit in
shrubland is the most serious.

(5) The volume of water resources is estimated to be 11.67x10% billion cubic meters, equating to
approximately 3 billion cubic meters. Concurrently, the ecological water deficit is quantified at around 625
million cubic meters, resulting in an ecological water demand satisfaction rate of 44.93%. Within this context,
the ecological water requirements within the river channel are largely met, whereas the ecological water
demands outside the river channel remain unfulfilled. In summary, the cumulative ecological water
requirements of the basin consistently exceed the available supply, necessitating the formulation of strategic

interventions to ensure effective water resource management.
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