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Fig.2 Land use types in the Xinghai Lake wetland (1996-2018)
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Fig.3 Dynamic changes in the land use types in
Xinghai Lake wetland (1996-2018)
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Tab.2 Land use transfer matrix for Xinghai Lake wetland (1996-2018)
1996 4F 20187
T km? OBt km? @AM km? ARHE km? MEHbAE B km? K3/ km?  RF A HE/ km? R /%
it/ km? 0.16 0.28 0.13 0.73 0.28 89.90
B/ km? 0.25 0.18 0.02 3.15 0.02 100.00
VA km? 0.22 4.51 0.07 0.14 0.31 14.06
it/ km? 0.01 0.04 0.01 26.78
T A4/ km? 0.36 98.85
7K/ km? 0.34 0.34 0.09 0.03 2.13 0.08 29.50
KA HE/ km? 6.13 0.56 5.05 0.75 0.40 13.71 5.98 81.65
HNF )% 97.74 100.00 56.52 96.09 99.09 89.49 10.34
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Fig.4 Land use changes in Xinghai Lake wetland (1996-2018)
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Tab.3 Ecological water requirement of Xinghai Lake in different years
SR 1996 4 2005 £ 2008 4F 20114F 2014 4F 2018 4

R R 2010.23 6430.30 11578.58 11980.03 10890.75 13654.30

EBRE 1.10 3.51 7.09 7.51 6.15 7.38
RN R 54.07 79.62 388.02 245.44 312.44 571.50
WVAE ST KE 1957.27 6354.18 11197.65 11742.11 10584.46 13090.18
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Tab. 4 Vegetation ecological water requirement of Xinghai Lake wetland in different years
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IZZN 2.84 62.35 123.38 31.26 219.84
19%6 i 4.62 101.28 200.42 50.77 357.10
22N 14.75 229.30 262.58 457.37 963.99
2008 EH 23.95 372.47 426.53 742.93 1565.88
2008 IZZN 27.71 338.34 18.93 49.03 434.02
EH 45.01 549.60 30.76 79.65 705.01
011 IZZN 3.51 324.16 16.46 53.89 398.02
SENEY 5.69 526.55 26.73 87.54 646.52
2014 IS 2N 44.77 283.49 16.78 37.28 382.32
iEH 7272 460.50 27.26 60.55 621.03
018 S UN 49.00 256.27 17.69 36.66 359.62
i H 79.59 416.28 28.74 59.54 584.16
%5 BN EHMARRNEASEAE  10'm° LSS 5 2005-2008 EEE I TAZHE— DT, MR Hh Y

Tab. 5 Ecological water requirement of Xinghai Lake

wetland in different years

E B NER TR ERAES TR

1996 2177.11 2314.37

2005 7318.18 7920.07

2008 11631.67 11902.67

2011 12140.12 12388.63

2014 10966.78 11205.49

2018 13449.80 13674.34
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Land Use Changes and Ecological Water Requirement of Xinghai Lake Wetland
WEI Qi-qi', ZHONG Yan-xia’, HE Jing®, LUO Ling-ling®, QI Ya-rong®
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Abstract : Xinghai Lake wetland is a typical urban lake wetland in an arid region, and its ecological
environment and ecological water requirement are affected by land use changes and related policies.
In recent years, the ecological security of the Xinghai River wetland has been seriously threatened by
rapidly changing land use patterns and the severe lack of water resources in the region. In this study,
we selected Xinghai Lake wetland for research and estimated the ecological water requirement of
the wetland in different years, aiming to provide a scientific basis for environmental protection, ra-
tional use and optimal allocation of regional water resources. Remote sensing imagery of the Xing-
hai Lake wetland in 1996, 2005, 2008, 2011, 2014 and 2018 were selected as the base data and
GIS remote sensing technology was used to interpret images and extract the areal extent of land use
types for each of the years included. The ecological water demand of Xinghai Lake wetland and
surrounding vegetation from 1996 to 2018 were then determined using the water balance and
FAO56 Penman—Monteith method. Results show that: (1) The changes in land use types were
dramatic. The current land use pattern of Xinghai Lake wetland was dominated by standing water,
followed by construction land and grassland. The overall area of water and construction land trended
upward, with an increase in water area from 6.42km? in 1996 (6.42%) to 43.11km? in 2018 (43.11%)
and an increase in construction land area from 5.56 km? (11.83%) in 1996 to 10.80 km? in 2018
(23.02%). (2) The ecological water requirement of Xinghai Lake Wetland also presented an overall
upward trend, declining only in 2014 and peaking in 2018, with a minimum ecological water
requirement of 13 449.80x10* m?, and a suitable ecological water requirement of 13 674.34x10* m®. In
1996, the ecological water requirement was the lowest, with a minimum ecological water requirement
of 2 177.11x10"* m?, and a suitable ecological water requirement of 2 314.37xX10* m?. Rational scien-
tific land use allocation and management are crucial for meeting the ecological water requirement,
improving the local ecological environment and maintaining regional ecological integrity, and will
be an important area of research in the future.

Key words: Xinghai Lake; lake wetland in arid area; land use; ecological water requirement



