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Fig. 1 Distribution map of land use in Xiangjiang River Basin
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Tab.1 Land use structure in Xiangjiang River Basin

from 2000 to 2020

+ Hu 2000 4F 2010 4F 2020 4F

FHZEA R ke WG/ 6 A ke HEBI/ 20 AL km® LA/ 20

B 24827 28,84 24641  28.62 24684 28,67
MH 50168 58.28 50197 58.31 48473  56.31
i 8 268 9. 60 8 420 9.78 7 981 9.27
pi e 1 400 1.63 1293 1.50 1692 1.97
AR 1419 1.65 1532 1.78 3249 3.77
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Tab.2 Land use changes in Xiangjiang River Basin from 2000 to 2020

- HEFH 2000~2010 4F: 2010~2020 4F: 2000~2020 4F:
AT AL ko BB/ U LEAEIASIE/ Y THIRVSE kn BB/ V0 LA/ Y RS knt BB/ % LR A EhASEE/ %
At —186 —0.07 0. 64 43 0.02 0.59 —143 —0.03 0.45
i 29 0.01 —1 724 —0.34 —169% —0.17
FHh 152 0.18 —439 —0.52 —287 —0.17
7K —107 —0.76 399 3.09 292 104
eandatii) 113 0.80 1717 121 180 6.45
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Tab.3 Land use transfer matrix of Xiangjiang River

Basin from 2000 to 2020 km?

et B ﬁnig P ML EH K ﬁfg fif
2000~2010 #fHh 21327 2197 849 133 135 24 641
b8! 2 471 45 818 1708 121 79 50 197

L8] 573 2087 5695 50 15 8420

K8 145 10 41092 11 1292

AR 311 26 12 41179 1532

&t 24 827 50 168 8 268 1400 1419 86 082

2010~2020 #kHh 21 624 2244 686 39 91 24 684
bkt 1610 45 607 1 184 51 18 48 470

Tl 386 1360 6211 14 10 7981

K H 177 250 84 1170 11 1692

5 F 844 730 254 19 1402 3 249
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Fig. 2 Annual evapotranspiration changes of main
land use types in Xiangjiang River Basin
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Tab.4 Annual evapotranspiration of each

land use type in Xiangjiang River Basin m*
B it O L
2000 20 703 411 44 229 268 7 115173 1 242 787
2010 20 601 025 43 657 616 7229922 1351611
2020 25858 956 54 579 808 8 629 115 3 265 640
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Fig. 3 Annual evapotranspiration in unchanged areas and

ET/mm

change areas of different land use types in Xiangjiang River
Basin from 2000 to 2020
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Tab.5 Relative changes of average evapotranspiration

caused by land use type changes in Xiangjiang River Basin
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Comprehensive Evaluation of Water Resources Carrying Capacity

and Sustainable Utilization in Wuhan City

GUOQO Hao-feng, YUAN Yan-bin, CAO Yang, LIAN Yi-wen

(School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to coordinate the balance between water resources supply and demand and promote the sustainable
use of water resources in Wuhan City, this paper conducts a comprehensive evaluation and simulation of the water re-
sources carrying capacity of Wuhan based on the improved TOPSIS method and system dynamics. and realizes a combina-
tion of static evaluation and dynamic prediction. The results show that the overall water resources carrying capacity of
Wuhan City fluctuates and increases from 2010 to 2020, and the overall level is in a critical state; By simulating the devel-
opment of Wuhan City from 2021 to 2035. the water resources carrying capacity of Wuhan City under the conventional
development model has exceeded the limit and it is difficult to maintain the demand; The economic priority model sacri-
fices resources and environment for economic speed up, which shows the most serious water resources; The environment-
friendly model can reduce water consumption and improve the ecological environment, but the economic development is
also limited to a certain extent; The integrated development model, from the perspective of coordination and balance, can
achieve resource conservation and environmental protection while satisfying the steady and rapid economic development,
and obtain the maximum economic and ecological benefits with the minimum water consumption, achieving the harmoni-
ous development of human and nature.

Key words: water resources carrying capacity; sustainable utilization; TOPSIS method; system dynamics; Wuhan
City
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Impact of Land Use on Evapotranspiration in Xiangjiang River Basin
FENG Chang', LI Jia-jie’, YANG Liu',LI Su-xun’
(1. School of Geography and Tourism, Hengyang Normal University, Hengyang 421002, China;
2. School of Geographical Sciences, Hunan Normal University, Changsha 410081, China;
3. School of Earth Science and Resources, Chang’an University, Xi’an 710054, China)

Abstract: Taking the section of Hunan in Xiangjiang River Basin(XRB)as an example, bases on the land use and e-
vapotranspiration data in 2000, 2010 and 2020, this study discusses the characteristics of land use type. area change and
mutual conversion in the XRB by using the methods of land use transfer matrix, integrated and single dynamic attitude
model and GIS spatial analysis. The effects of land use type, area and conversion on evapotranspiration in the study area
were revealed. The results show that the area, proportion and spatial pattern of land use types in the XRB have undergone
great changes, especially the frequent conversion among land use types. However, in the past 20 years, the order of main
land use areas in the XRB remained stable: forest = farmland > grassland > construction land > water area. The order
of theoretical annual evapotranspiration based on land use type in the XRB is forest > grassland > farmland > construc-
tion land, which is different from the order of actual annual total evapotranspiration based on land use area: forest >
farmland > grassland > construction land. Therefore. the land use type and land use area to evapotranspiration in the
study area should be considered comprehensively. The conversion of different land use types in the XRB caused the change
of evapotranspiration in different trends and degrees. The conversion between construction land and other land use types
has a relatively large impact on evapotranspiration in the study area, while the conversion of other land use types has a
small impact on regional evapotranspiration. The research results can provide scientific reference for land use planning and
water resources management in the basin.

Key words: land use; evapotranspiration; spatiotemporal pattern; Xiangjiang River Basin





