e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

a3t P BT AR K R PR A A 25 AR 5 Th BB AR BEAL I BT 52

M &, xEAR, ¥ %, A%, kA, KiEE

A comprehensive study of the maintaining mechanisms for hydrological cycle and ecological evolution and function in the
northwest inland river basins of China

CHEN Xi, HUANG Richao, HUANG Feng, LIU Xiugiang, ZHANG Yangyang, and ZHANG Runrun

TELEIEEE View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202203018

TR BRI A S

Articles you may be interested in

BET AR KA PR R SEOULI Fr) T U K- B
Water balance analysis based on remote sensing observation of surface water cycle in the Heihe River watershed

ISR, 23O, HHF, FBERAL, ABWEFL, FI4H, 552, RAHZL, Fe R, Dl /K SCHb B RIS 2022, 49(3): 44-56
VUL D H R KoK /K RS FE bR e AT 5 —— LA R 43 Ay 151

A study of the determination of indicators of dual control of groundwater abstraction amount and water table in northwest China: a case

study of the Minqin Basin
FHeH, fi 71, TR, WA, 5KFK S /K SCHBR TA2HBR. 2020, 47(2): 17-24

KB TR A S AR B b KA Bl i
Response of groundwater regime to ecological water replenishment of the Yongding River

BT, SN, SR A, VT, AR K S BT TR bR 2020, 47(5): 5-11
AT Sk i A b K S R K AR LIS

Study on the conversion mechanism of surface water and groundwater in the middle reaches of the Heihe River Basin
AISI5E FL, 25 SCMS, A2 FEAE, B AR, XUPRSE, BB RS K SCHR TR M. 2022, 49(3): 29-43
AR PU AR K BT 5 AR S PR R XU 3

Assessment of resources and ecological risks induced by groundwater utilization in the unconfined aquifer in the western Jilin Province: A

case study in the Taoer River catchment

ERFE, B KO TR, 2021, 48(1): 36-43
SEIRAR F b A ZSAEA Y T K B

Groundwater threshold of ecological vegetation in Qaidam Basin

FEEEE, P, N, 4xBelE K SCHBET TR M. 2019, 46(3): 1-1

KEMIE AT, FRAHEZTHRER



Vol. 49 No. 5 FRK o TR Ao E F s
Sept., 2022 HYDROGEOLOGY & ENGINEERING GEOLOGY 2022 4F 9 A

DOI: 10.16030/j.cnki.issn.1000-3665.202203018

WiEr, B8 H R, B0G, 25 PG b A Bl T e K AP B A0 A 25 S 5 D RE DR B AL IR AT 52 [0, K SCHB B TR B 5T, 2022, 49(5): 12-21.
CHEN Xi, HUANG Richao, HUANG Feng, ef al. A comprehensive study of the maintaining mechanisms for hydrological cycle and

ecological evolution and function in the northwest inland river basins of China[J]. Hydrogeology & Engineering Geology, 2022, 49(5): 12-
21.

At N B RS B AENEE S
DIRERENLHI 3

o &M ma A sk ot 3 AR skmare' kg
(1. REXRFRREAGHAFFR, E 300072;2. REZEXFERER ARG FH R, X, 300072;
3. RETHRBDEREFTHFETHEL R T LEERE, RiE  300072;4. 7T#H K FRIKFTRE KA
IBRMFERELEZERE, ILh &% 210098)

WE: ERMRARL ., AR L EOK SRR W T, 7910 o B A ORGSR M A S IR BOIR S KA T R A, 8 D)
1 25 S A AR A X A A K B R K i RS ), R KR SR SRS T M R KK A B A L B R A SO A IS PR B A 4E R AL .
UL, SCEE R T P 5 A 3k A % AR - 9K SR AR AL A B L R i AR AR o R LK X $R T IR R
A 725 AT A R 7K SC B 25 AR BRI TN 9, A5 A 2F 0T L X B T A R ke 2K 43 ) s R AR s, e R A
BV %k B SN ZE s k| U 7™ K et Y AR B 5 (LI R SR AR S TR, JK 43R IR SR 4 v 1 TE 280 K A B K 1S 4 K
THFEHCIE, DS/ NR TR o B0 T W AR -5 V88 0 0 X, 38 o e A 0 VA - 9 O R -3t K VR F LB, 4210 T P b
T 52 XA 25 b K K Az 3R AN A 25 T K R o vk S R, A5 M e WA 0 R R R B 2 285 T K K A 2 R Y S 2404 43 1
A 2.9 m Fl 5.5 m, XSGR R YRR AR A 4 2E K P ZE I RE K AN 0.08 ~ 0.10 m¥/m?. BTN R 81T X, B 7 Ak A
K a5 R IR T KK A SRR Z 1B OC R, 42 T A 2 Il R 1B A A K AR O L A5 T B AR A K R 4R
15 2 0.45%10° m¥a. 7E PR M, R AKRIR AL S 25 AUV R G0 F B, 481 T A 20 33808 T k3
i . LTV AR AE S T RE Y 22K IR IR P 5 4, B PR g Ao s DL I s T 5

SBRIA . B KGR A AT KK s A A K AR TR L

FESES: P6dl.2 XHEARERD: A NEHS: 1000-3665(2022)05-0012-10

A comprehensive study of the maintaining mechanisms for
hydrological cycle and ecological evolution and function in the
northwest inland river basins of China

CHEN Xi"***, HUANG Richao'**, HUANG Feng*, LIU Xiugiang">*, ZHANG Yangyang"**,
ZHANG Runrun*
(1. School of Earth System Science, Tianjin University, Tianjin 300072, China; 2. Institute of Surface-Earth
System Science, Tianjin University, Tianjin 300072, China; 3. Tianjin Key Laboratory of Earth Critical Zone
Science and Sustainable Development in Bohai Rim, Tianjin University, Tianjin 300072, China; 4. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University,
Nanjing, Jiangsu 210098, China)

Wi HEA: 2022-03-06; &iT HHA: 2022-04-18 ML : www.swdzgedz.com
4B : EZREAH KT E(2017YFC0406101) ; [ 5 H ARl 3 4 A 3415 H (U21A2004)
F—1EE: BRE(1964-), B, 14, #2, FENF MR T KB EBKCHMS . E-mail: xi_chen@tju.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202203018
https://doi.org/10.16030/j.cnki.issn.1000-3665.202203018
www.swdzgcdz.com
mailto:xi_chen@tju.edu.cn

2022 4 Mg B, A5 Padb N Rl v 3 ek A 1R B R A 2598 AR 5 ) B R AL A 5 <13 -

Abstract: In recent decades, the hydrological cycle, ecology and environment of the inland river basins in
northwest China have been significantly changed due to climate change and implementations of the ecological
protection and water division projects. It is necessary to investigate how climate change affects vegetation
restoration and runoff generation, and how groundwater table variation and its controlling index maintain ecology
and environment under the inter-basin water diversion and reduction of groundwater withdrawal. In this study, we
illustrate the mechanism of climate-vegetation-soil-hydrology interactions and their evolutions in the upper,
middle and lower reaches of the catchments. For the upper reaches, we propose a method of simulation and
prediction of mountain vegetation and hydrological changes under climate warming and wetting. When the
method is applied in the Shiyang River basin, the results demonstrate that increase of efficient water use can
reduce vegetation recover induced evaporation (thus runoff reduction). In the oasis-desert transition areas of the
middle and lower reaches, we analyze desert vegetation-soil (moisture and salt)-groundwater interactions, and
propose methods to determine critical values of the ecological groundwater depth and water requirement. For the
terminal lake, we establish the relationships among ecological water division, groundwater table and ecological
index. These relationships are used to optimize the schemes of ecological water division. In the whole inter-basin,
we apply a system analysis approach of water resources-economic and social development-ecological and
environment processes to obtain the schemes of the multi-water source allocations in the Shiyang River basin.
These schemes can maintain groundwater withdrawal and recharge balance, water requirement and supply balance
and ecological functions.

Keywords: inland river basin; hydrological cycle; ecological groundwater table; ecological water division;

water resource allocation
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Fig.1 Generalized map of the problems faced by the upper, middle and lower reaches of an inland river basin
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Fig.2 Ecological degradation caused by the decline in groundwater level in the arid region of northwest China
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