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Tab. 1 Grade classification standard of evaluation index for water resources carrying capacity

25 bR PUIRAE ik lfi 5748 4% pick=9
AT K IR I % R BUELD % K BEIR I &R D/ % D<0.9D, 0.9D,<D<D, D=D,
K AR OKE)TEPRE/ % AR OK ) 1 R R E % E=1.1E, E,<E<I.1E, E<E,
FoK K EERE RSy Aem® K KBS/ m’ §<0.95, 0.95,<5<S, §=5,
K KRR B8 hR G m’ o FAKIFREGHIM G<0.9G, 0.9G,<G<G, G=G,
FoK S FK SR W m’ K EREWACD W<09W,  O09W,<W<W, W=W,

R AR 5 ™ M6 K B RAE B, SRR K BT IR WA 2 R
FEKR, MK L TR K MK B 2 — oA E
AR A, U X3 14 7K BT IR IR DL B E S A )
I, 2 A T 1 0 5 T AR, AR SCRI PR Tk
R BAE RN L e xt koK i 3 M4
PRIEAT AT, H5 3 AR e 2 1R AR AR ZS A D 3t

*210+ KX KK &

FATREBARAS PN LR 5 SRJ5 T T 7K B4 btk
FEPEAT, 45 203 F AR BOIRZS B0 45 585 1235 X
FZK SRS AREEAT VA, 153 2 AR B R BUIR S /Y
PR EE AR e m LAMBZRK MK FHOK S R R
D A B 25 AN 45 RAE Ry oK BT IR B DL 25 3 PEAR

-+
éI:l o



55, % REAREARS RS REEAK

2 IKRFIFEATARISTH

AR L3R R 2 T DA 5 1 23 0 BARAR 2021
SRR 410 D HLGATBUX IO BT RK SR
K KRR KB B AR BOR L BEFTIRAR o
RO RO R IR A E K SR A R L 2R IR

wEA IR AR = AR

RO A e 507 7 VA W N R 2 s LN
% AN%EE?@K@?@W&HN@M
b

A (AR HEET
(a) H1FK

I A 2 = A 2R

$3+

=3

EESTR U

LJ%@@JMJMMfﬁ@% s )
ﬂﬂﬂ@%ﬁ?ﬁ%ﬁ?ﬁﬁmﬂm'“ i

A (AR EJ%T)
(c) FHACE

&1

§
:@Hl—

2.1 MW EIKFTRAEIRL
Hi 2 KGR 3 ot at 77 A4, AN AT 259 14,
Il S 2R TT 74 4> IR 1(a) AT, Hb 3R 7K 88 2
P R R R P NI B U DL N I R = ||
R YA] CER DX ] K2 g 17T DA M DX LA K 7 b i o] %) 3m)
P PSR, s i . R AERE | 38 R S b IX
FEW Jedbmtln . Kt wdb L Iives . BRI
BOWMERETHRA . WIA, il TEREA
R FERAE LR FIAIX L 11 (HIRIX, EHRET) .
L%imzmze?tla’ibk’ﬁﬂ?ﬁﬁfﬁﬁzjﬁ IK BRI
SCH A M X, b VAT A Hl X DA DX A K
DLSRAR 2 MK JEAS 2, T 88000 T i ) £/ 3 3] o
KR IR 7K YR A SR e, 3 2 b XK B R R R
FREEIR 70% LA L, /KI5 0 FF e i o o il 1 PR
(HP KSR R ) o
21 T P 0 o7 TP - R T B ) ) S N o B/ 7
X, R TR L AR AR AL AL
TS M DX, B = Uk 4 K G YRR A A 45 R R,
XS XK BRI & R R BE IR 50% DA L /K BEUR

KGRI AL PEA, AR AR IR K SR ZE S LRI
T EES I | AR SCEE R R ML A oK R
SYPECTT S MR AR AR PR E T SR AT . IR R
i, ARG 31 (RIRIX . R R 410
A HBRATBIX AN ZR, W 1,

=i

I 2 m AN AR

ASERUA

@Q%ij:(li%ﬁiﬁé‘illl[‘iﬂ‘lﬁﬂ‘iﬂ)“)“ﬁ;ﬁi
':J H”H: %'a?ﬁ‘ﬁzﬁiﬁﬂ%&%ﬁ?ﬁﬁjtfﬁ%ﬁfﬁﬁc
i

B (BRI, HfEH)
(b) H 7K

m
UL
[

PPk
Ci]

B

ST P
15 L

L IR PRS- A

B (AR, HEET
d) ZRE T

MRFFEE (BB BiEH) T 8Tk FRASRIL

Fig. 1 Water resources carrying capacity of each province in current year
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Fig. 2 Water resources carrying capacity of urban agglomerations, economic zones, energy bases and main grain-producing areas in China
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Water resources carrying capacity analysis and zoning management measures
in China

MA Rui', LI Yunling', HE Jun', ZHANG Xiaoli’

( 1. General Institute of Water Resources and Hydropower Planning and Design, Ministry of Water Resources, Beijing 100120, China;
2. College of Water Resources, North China University of Water Resources and Electric Power, Zhengzhou 450046, China )

Abstract: With rapid population growth, industrial expansion, improved urbanization level and living standards, the
water resources has been excessively utilized, which leads to a series of ecological problems such as rivers and lakes
atrophy, land subsidence, and so on. It has directly threatens the high-quality development of China's economy and
society and the virtuous cycle of the ecological environment. Water resources carrying capacity is not only an
important condition to support regional sustainable development, but also the key to solve water resources problems.
At present, the research on water resources carrying capacity has not formed a unified theoretical and technical
system, and it still needs further research. At the same time, for China, water resources carrying capacity varies
greatly in different regions, affected by water resources endowment conditions, industrial structure, economic and
social development level and layout, and other factors. Zoning management is the foundation to strengthen the
maximum rigid constraint of water resources, and is also the fundamental need to implement "spatial balance" and
"four water and four determination" from the perspective of water resources. Therefore, it is of great significance to
implement accurate zoning management of water resources based on the evaluation results of water resources
carrying capacity.

Based on the existing research, the carrying capacity of water resources in China was analyzed from three
aspects of groundwater, surface water and total water consumption. The carrying capacity of surface water was
evaluated. The carrying capacity of groundwater was evaluated. The carrying capacity of total water consumption
was evaluated. The worst evaluation result of surface water, groundwater and total water consumption was taken as
the comprehensive evaluation result of water resources carrying capacity. The zoning management countermeasures
for different areas were also put forward.

The results are as follows :(1) water resource overload zone and critical overload zone involve 53% of the
national land area, nearly 60% of the population and GDP, and only 28% of the national water resource. (2) For
surface water, there are 77 overloading units, which are mainly distributed in Haihe River, Liaohe River, middle and
lower reaches of the Yellow River, middle reaches of the Huaihe River system and partial reaches of the northwest
inland river. For groundwater, there are 100 overloading units, and the overexploited groundwater is mainly used for
agricultural irrigation and urban development. (3) Important urban agglomerations, economic zones and energy
bases are almost all distributed in areas with water resource overload or critical overload; 14 of the 17 grain
production bases are in areas of water overload and critical overload. (4) Based on the evaluation results of water
resources carrying capacity, the watershed regions in China were divided into three types: overloading area, critical
area and non-overloading area. And the zoning management measures of "water replenishment" in the overloading
area, "water control" in the critical overloading area and "water conservation" in the non-overloading area were
proposed.

The comprehensive evaluation results showed that among the 410 evaluation units of cities in China, there are
129 overloading units, 81 critical overloading units and 200 units not overloading. By 2035, the scope of water
overloading and critical overloading zones will be further expanded under the condition that adequate water saving
is considered but no new water supply is added. The reasons for overloading was the lack of water resources
endowment, and the relatively heavy burden of economic and social development. In China, the distribution of water
resources did match the development of economic and social, especially in population, economy, energy, food. The
research results can not only reveal the spatial distribution characteristics of water resources carrying status in

China, but also provide some reference value for strengthening the precise control of water resources zoning.

Key words: water resources carrying capacity; water point; key area; zoning management; countermeasure

KX KRER 217



	1 评价指标与方法
	2 水资源承载状况分析
	2.1 地表水资源承载状况
	2.2 地下水资源承载状况
	2.3 用水总量承载状况
	2.4 综合评价结论

	3 重点区域水资源承载状况分析
	4 水资源分区管控对策
	5 结 论
	参考文献

