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Fig. I Overview map of the Henan section of the Shaying River basin
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Fig. 2 Matching relationship diagram of water resource availability, GDP,and water consumption
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Tab. 1 Results table of available water resources of various cities in the Shaying River basin from 2014 to 2018
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Fig. 3 The matching relationship between water consumption and GDP in various cities from 2014 to 2018
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Fig. 4 The relationship between. the available water resources
and GDP of each city from 2014 to 2018
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Fig. 5 Matching relationship between water consumption and available water resources in various cities from 2014 to 2018

NS AL JEE AT X EE 2% M T P 7K 7K B O
AR R DE BE AT AR BOR 22 5 - T 3 (5 S
DC 5 88 A » D0 ) JoX 6 3t T /K W 905 2% 7F T DAt e 24
AR s B 5 T DT E BE fe 22 » FLJ DR D B 5 T K
PR F R BN L (B K AR 45 T b HE 44
AV« 3 PSP 2 AN D 5 e B A Dy K AE 3 2 T
Y TS iRy e DS SR |EVREY =g )
AL T AR K- o DR HE B AN R B SR 5 34

INTHITE 2017 477 K 55 7K W 50T ) F 4 D g 56
ZELUF . 2017 4E R 2018 4% MK i 5 2 BT A 1L
SRR 4. 20 4. 6%, KGR IR IR £, K 7
A 5 36 JR PP 4 DE i X 2R AR 0%
3.2.4 FAKERAFIRITFFEES GDP ILHE
*x Z 3t

I 2 AR T-45 K W2 U5 R e L 4R P 1 K

55 T GDP S DL REEE o L /K S R 7K

KX KE B 491 -



194 &3 mAE S AFFE(FIID 2021 £ 6 A

5 GDP UCRHCEE 4551 LI 6., 45 3T K B il i)
A5 GDP PECEE AT K B -5 GDP ILRCEE S & T
BT e A b DR 73 M T P 7K R D E BE EE Al A

RGP T, Herp YRR T AN L T K R AT
FIFES GDP ICECEE A K &5 GDP DLECEEY N 1,
FBMTT S T0T L T 7P DT G B 25 AR

B 6 ZEFHAKEMKFZRAFAES GDP REXF
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The matching characteristics of the water resources utilization and economic development
in the Shaying River basin
GUO Jiahang'? , TTAN Jinkuan® ,ZUO Qiting"? , WEI Yujie®
(1..School o f Water Conservancy Engineering , Zhengzhou University , Zhengzhou 450001, China;
2. Zhengzhou Key Laboratory of Water Resource and Environment , Zhengzhou 450001, China;
3. Shaying River Basin in Henan Province Administration , Luohe 462000 ,China)
Abstract: In recent years, the spatial and temporal distribution of water resources in China does not match the scale of economic
and social development,which seriously restricts the efficient utilization of water resources and the sustainable development of
sociometric development. Therefore, it is of great significance to clarify the matching degree of regional water resources utiliza-
tion and sociometric development. Shaying River is one of the main water sources in Henan Province that carries several cities’
water utilization in agricultural irrigation and urban life, while significant differences existed in water resources endowments and
economic development. Discussing the temporal and spatial evolution trend and influencing factors of the matching relationship
between water resources utilization and sociometric development in the Shaying River basin is of great significance for promo-
ting the high-quality development.
The representative matching elements from two aspects of water resources and economic society are selected, and the

Henan section of Shaying River basin is selected as the research object to study the matching characteristics of water resources
and sociometric development from the spatial and temporal dimensions. According to the actual situation of Henan section of

Shaying River basin, inverted calculations and groundwater extraction coefficient methods are used to determine the available
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water resources in each city. The matching relationship between the water resources utilization and the economic development of
10 cities in Henan section of the Shaying River basin from 2014 to 2018 is studied, based on the calculation method of data se-
quence. Finally, the matching degree among water consumption, the available water resources and the GDP of each city is ana-
lyzed.

Results show that there is a large gap in available water resources due to climatic conditions and other factors,among which
Luohe and Zhoukou have more available water resources. During the study period, the matching relationship between available
water resources and water consumption of various cities differed greatly. Although Zhumadian is rich in water resources and has
many rivers in its territory, while its water consumption ranks low among the cities, so the matching degree of water resources
availability and water consumption in Zhumadian is poor. In the time dimension, the matching degree between water consump-
tion and GDP of various cities was good; while in the spatial dimension, the matching situation of Kaifeng was the worst, and
other cities such as Luohe were better. Meanwhile, the matching degree was at a higher level or above, indicating that the water
resources consumed by cities in the Henan section of the Shaying River basin can produce corresponding economic benefits. In
terms of time and space,the matching relationship between the available water resources and GDP in various,cities had signifi-
cant differences. The matching degree of Shaying River basin was the best in 2016, and the matching degree in Pingdingshan,
Ruzhou, Nanyang,and Zhumadian were relatively better.

In general, the matching degree of water consumption and GDP of different cities in Henan‘around Shaying River basin has
little difference over time,and the matching degree of different cities is similar. However, the'matching degree of available water
resources and GDP varies greatly between different cities. Therefore, it is necessary to use’watér transfer or other ways to im-
prove the local water resources endowment conditions. Results are helpful to reveal the temporal and spatial evolution law of
water resources utilization and economic development in various cities of Shaying River basin, clarify its influencing factors,and
provide decision supports for realizing the optimal allocation and efficient wutilization of water resources, and coordinated socio-
metric development among regions.

Key words: water resource;matching degree;available water resource; spatio-temporal matching; Shaying River basin
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east and west of Guangdong. Meanwhile,an increasing trend was observed in correlation degree of WUE, among which the high-
est correlation degree was found in thé PRD(with Shenzhen and Dongguan as the core) , followed by the east of the province
(with Shantou as the core)rand.the north and west of the province. For the driving factors,it is found that the research and ex-
perimental developmeént funds(R&-D) , urbanization rate, the proportion of secondary and tertiary industry have positive effect
on the potential correldtion degree of WUE. Furthermore, R&.D was found the major driving factor for the increase of the poten-
tial correlation degree of WUE over time, while per capita water resources, per capita GDP and the proportion of primary indus-
try performed negative effect on the potential correlation degree of WUE.,

The spatiotemporal distribution of WUE is uneven in the Guangdong Province. The correlation degree of WUE showed an
increasing trend over time, yet spatial variation of the correlation degree of WUE was obvious. Multi-factor interactions are es-
sential for the potential correlation degree of WUE, however, the R&.D was found the dominant factor for the changes of the po-
tential correlation degree of WUE

Key words: gravity model; regional water use efficiency;spatial correlation degree; Guangdong Province; influencing factor
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