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Flow chart of water resources carrying capacity system dynamics model of Wuhan City
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Tab.1 Comprehensive evaluation index system of water

resources carrying capacity in Wuhan City
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Tab. 2 Classification of water resources carrying capacity
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Fig.2 Change of water resources carrying capacity in
Wuhan City from 2010 to 2020
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Tab.3 Evaluation results of water resources carrying

capacity in Wuhan City from 2010 to 2020

2015

Ay RET S BX| FH REH FH BX

2010 0.3601 I ###k | 2016 0.7406 IV WK%k
2011 0.2684 I M3k | 2017 0.5438 [ IGA
2012 0.3368 I #M#| 2018 0.5225 [ IGAE
2013 0.3407 I @@z | 2019 0.5039 I IEA
2014 0.3399 I #@# | 2020 0.7546 IV A&z
2015 0.4911 M IHHR

R EHCIR A 2 st 1A T P A K L, 244815 K
TR KIS B G A UK R IR )
B TF, 2010~2020 4F ] @I T 7K BF U R 2%
TR PR B B R, 2011 AR Y R R h B AL AU
0.268 4, kb T8 4 R A5 5 2020 4F B9 AR ) 5w
H0.754 6,40 T A KRS s H{EH 0,472 9, 4b
Tl PR PR R B Bk,



o« 20 o

2023 4F

33 ERAMNFEHELERSW

i 2o ¥ A ) 2R G Bl ) s R ) ELREALL 4 B
T BB AL 22 2255 e AR B0 A1 7K B8 P8R AR
DL BRI 3. KR 4, K 3. K 4 ATAHAITR

45iE .

80

—— R
—— EF SR
- BBEREH
—— RERER

70

60

50

AKE/10°m’

40
2021 2023 2025 2027 2029 2031 2033 2035
F

3 4MEXHRNTEAKEENER

Fig. 3 Simulation results of total water consumption

in Wuhan City under four modes

()8 KL e Y, A 20T - I 7 K R A
2035 4Fic 5 H R AT B3, & 2035 48, R A
ik 1 718, 05 5 A, GDP ¥
17 774.40 {0, 7T & 45 832. 00 1278, & P4k 4575
FIPH & . SR, B DT R K R R
T 64.41X10°m® , L7 F R 0. 96, 7K E 5 2K X
LSz # X 22 5% ok R, ELIZ AT A TS K HE O
WA BT 3G s i — 25 T T K g R B e

AT, SR T R
2%k kR B o O, 2035 4E B9 GDP i i
51 715. 304276, N g6 35 1 808, 14 1T N 48
T e R 1) [ R A  RE TR A K R TR L EH
KR E LR R AR S T 6. 41 X 10°m”, ik
70. 85X 10%m” , [A] i} ¥5 7K HE i &t KW 39 m L A=

R4 aMBRANEEZTERLE

Tab.4 Simulated values of main variables for 4 models

gt GDP/{Z5t UNED=S V0PN T I Jigt GDP ik H/m® Ik AR /10
~ 2021 4 2035 4 2021 4 2035 4F 2021 4 2035 4F 2021 4F 2035 4F 2021 4F 2035 4F
1 17 774.40 45 832.00 1370.35 1 718.05 1.30 0.96 22.55 14. 05 16. 03 23.19
2 17 774.40 51 715.30 1370.35 1 808.14 1.30 0.87 22.55 13.49 16. 03 25.51
3 17 774.40 40 186.30 1370.35 1 634.66 1.31 1.17 22.35 12.99 15.93 16. 83
4 17 774.40 48 693.60 1370.35 1751.35 1.30 1.02 22.55 12. 41 16. 03 19. 41

G B — PRI, BT A LA
0. 87, K BEYS AL TF 7 5 B8 28, /K 5% 15 J Bl AT K 2R
BT Y AR R R ) i 2 DT i T R R

)ABE AR, BT AU R DL 2 36
SRR H AR 0 1 A BB R ol [ 8% K VR B4 T
FEIF 4 o I 71T A 00 I . MG RO R R AR A,
DU A 7K B ROE T B . DA 64, 41 X 10°m”
F 52,60X10°m’ EF A 1,17, 7K B IR = AT il
AT RBENTE R, 540, A =C T 5 K HE ik
LR A SHES R M, Hi Tk
R AL, BT R 2 T & L AZ BT A R Y
AL

(DG REAL, Zif KRBT H K A
SN I 255 2 U5 P P B RS A F B A P A
WEZL N 2657 KB, B HGE A BB, i
LT 2035 A g K B A R 60. 66 X
10°m® , AH Lo R & JR i 0OR 48 U R R A U A
B R B AET R 1. 02, 2K IR 3 AR T DL 4 4
T K S BT S 1 T K HE R b R B A A A
A — S0, i Tl R85 A A B4R T [ A
B 22 5 41 25 th i % ' . GDP B34 & 48 693. 60
e, A Bk ak 8] 1 751, 35 T AL 45K
-G, B, B R 7 ot GDP K &N
12.41 m’®, 2 4 PSS B /M, RITIZ B AR
K SRR et s . 2R R R AR i R 22 %

e JE B [RY IR o 0 T B URPR B B PR AP SEBL T AT R
ik, B — ATk

4 B ke A L 24 S B KA QR 3 PR 8
TAGIRAET IR NIRRT R R, S T KR
1 T e )T e R A 75 6 1 5 019 6 g I s T T
TR SRR ALK A A 4 DU B ST
[ S Sk T

4 it

a. FE T BCHE R TOPSIS ¥ F1 & 4t 3l J) 2 5 Rl
Xf BT K BT IR AR BN HEAT T SRS VAN A FLARE
LW RE 2010~2020 45 i) 5 DT K B IR 38 7K
AR BT 5 A R A A R A TS B
DU #E 23 22 5% K SR 0 B ) & i

b. S IEAN A S AR LS S 9B TR X
=W gV WA TR VNG /i = i A G
R K AR A IS S
S 3
[1] LYUJ,MO S,LUO P,et al. A quantitative assess-
ment of hydrological responses to climate change
and human activities at spatiotemporal within a typ-
ical catchment on the Loess Plateau,Chinal J]. Qua-
ternary international,2019,527(0) ;1-11.
BRI HOR S BT Ak 1 AT T K BE
TRE SN ], 2K AL RETRE 22, 2020, 38(2) :44-46.,43.
Fa i ma . . 2T St TOPSIS B8 B H

(2]

(3]



541 5 12 S0 e A - DUTT K B IR 48 00 255 I B T 5 S8R T 5 ¢ 23 .

oA K BEIR AR B VA L] K HL R TR 572, 2022, 40 30),2022,20(2) :408-416.

(11):35-39. (8] #TiL.whfil . EF. RWTREERE N AR
(4] B#E05. H0L. BT BP WM& M %K-R S8 J) % 5 B L) ] RIS 758, 2019,28(3)

TR YT 558 K BE IR0 U S R AT ST LT ] KA 594-602.

K AR OF 0 ,2022,53(11) : 86-99. (9] Fafe . @ IEW . 528 55 K B EUK 807 18 b ik
(5] XM, | B, ok, 5. F T 5 60 T I A 2 (Y KV R fE WA AT [T ], K A 2= e, 2017, 48 (9) .

DX K B R A 48 ) W0 43 BT (T ). VLR 2 B B 4 1023-1029.

2019,36(9) :34-39. [10] MORCILLO J D,FRANCO C J,ANGULO F. Sim-
(6] E4k5. i 5K m X 8K g 5 & 38 01 3F 0 5 B & ulation of demand growth scenarios in the Colombi-

ML) K BEFRBL.2019,37(4) :40-43,47. an electricity market: an integration of system dy-
(7] B Zhed, J0H . 3 T IR 4 & ALY K namics and dynamic systems[]]. Applied energy,

b XU P A [T, m K b TR 5 K R B (rpgg 2018,216:504-520.

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





