KRKEBEA(PEX) 85645 2025 FH9H

WIS, EEK, 48Wbk, . SCRIHOR AR SR KR E S KRR LT, KRKBEAR (h30), 2025, 56(9): 167-
179. DOI; 10. 13928/j. cnki. wrahe. 2025. 09. 013

MENG Hongxu, WANG Guoqing, ZOU Changlin, et al. Estimation of ecological water demands and water replenishment regulation for
Momoge Wetland[ J]. Water Resources and Hydropower Engineering, 2025, 56(9): 167-179. DOI. 10. 13928/]. cnki. wrahe. 2025. 09. 013

EEEEMESEKEGESHKIARE

& ZERE, Sk, &S, FaED

(1. PEBZR AIHES RV AESHRE, 5/ K& 130102; 2. ERITA¥ KAl L FR, BAIL
WhORTE 1500805 3. BRI A¥ ERXMTAMETH, BRI %B/RE 1500805 4. &3 T AR,
EA A 137000; 5. EHEERERX AR FRFREEE, F/4 AW 137300)

i E. [B86) B ZEREREZ B EANBEGHARL, LEBEZHFARRNHESERE
I F e, ATt EEMRHERMET 045 RIEHFHRAESERERIKRAZAGFEILESR, [ 5%
B ZRMESFREARRRGEBE, BRAESHREEET LEBRRIMFR 3 AFHRES
FRE, HFEA CM REBEAFTNT AR FHEEEF TEEILRRER, HTT EEXLRBLELT
Ak %, [4R)] EERBRER, 7, ROAESEKRES A A 24, 14x10° m* | 16.65x10° m’ |
10.88x10° m®; A AH %l AH=ZAHENEKELA A 1.92x10° m*, 5.39x10° m*, 8.73x
10°m’; AT AR FHEBHER THERLORAN, ZERTERL-H-H, H-H-F ¥-F-#
Fof—F—F oAt FAEREE T T EGARES A A 0.70x10° m*, 0.49%x10° m’, 0.68%x10° m’ Fo
0.36x10° m*, [£#] EMRAKRFN, AHAAKIBERETARLEZIBERERE, AMELTES
RIBANKEG 77 R EIANKEHARIT, ARERTH TEZKRBFREFFAREAKRTES KR
BdE, AR FH KSR FTRA A LR, RERRASZANGBTNE,

KEW . ASFR; EEFAMK; FRFL; kA, TERER;, ¥mRE

DOI: 10. 13928/]. enki. wrahe. 2025. 09. 013 FR R ( FIREARSE ) #R7EAD (OSID)
FESES . TV213.4 XEAARERS: A XEHS: 1000-0860(2025)09-0167-13

Estimation of ecological water demands and water replenishment regulation for Momoge Wetland
MENG Hongxu'*?, WANG Guoging®*, ZOU Changlin’, WU Yanfeng', LI Zhijun>’

(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, Jilin, China; 2. School of
Hydraulic and Electric Power, Heilongjiang University, Harbin 150080, Heilongjiang, China; 3. Institute of Groundwater in Cold
Region, Heilongjiang University, Harbin 150080, Heilongjiang, China; 4. Baicheng Forestry Research Institute, Baicheng 137000,
Jilin, China; 5. Jilin Momoge National Nature Reserve Administration, Changchun, Baicheng 137000, Jilin, China)

Abstract; [ Objective ] Currently, research on the overall scale of the Momoge Wetland remains limited, especially the lack of
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consideration of the variations in ecological water demand across different periods within a year. To address this, an estimation
framework for the wetland ecological water demand indicator system, consisting of five indicators, is developed for Momoge
Wetland. [ Methods ] Based on the established ecological water demand indicator system, the ecological function method was
employed to estimate the ecological water demand of Momoge Wetland across three levels and for three time periods. Moreover,
the Grey Model (GM) was utilized to predict the wetland area under various hydrological scenarios of water abundance and water
scarcity, thereby determining the water replenishment schemes in response to wetland changes of Momoge Wetland. [ Results ]
The result showed that the maximum, suitable, and minimum ecological water demands of Momoge Wetland were 24. 14x10° m*
16.65x10° m’ | and 10. 88x10° m’ , respectively. The water demands for the overwintering period, breeding period, and flood
season were 1.92x10° m*, 5.39x10° m’, and 8. 73x10® m’, respectively. Based on the predicted wetland area under different
scenarios of water abundance and scarcity, the required water replenishment volumes for Momoge Wetland under the four
scenarios — dry-dry-dry, dry-dry-normal, dry-normal-dry, and normal-normal-normal — were 0.70%x10° m®, 0.49x10* m’,
0.68x10° m*, and 0.36x10° m*, respectively. [ Conclusion]In years of water scarcity, existing water replenishment projects
fail to meet the water storage requirements of the Momoge Wetland, highlighting the urgent need to implement multi-source water
replenishment method to enhance water replenishment efficiency. The calculation result of this study can inform annual and
within-year water replenishment schemes and multi-source water regulation for the Momoge Wetland, thereby improving the
efficiency of regional water resource utilization and ensuring the stability of the wetland ecosystem.

Keywords: ecological water demand; ecological water replenishment; water demand classification; indicator system; Momoge

Wetland ; influencing factors
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Fig. 1 Land use distribution, river network system and reserve zoning in Momoge Wetland
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Fig.2  Annual appropriate ecological water demands and thresholds for target and indicator layers of Momoge Wetland
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Fig. Fig. 3 Suitable ecological water demands and thresholds for target and indicator layers of

Momoge Wetland for different intra-annual periods
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Table 7 Designed values for different frequencies
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