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 Increasing of potential water related risks 
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 Climate change and human activities impacts

With rapid development of economy, urbanization and large-

scale afforestation, the cultivated land, forestland and urban 

land have all increased significantly.

The Nationwide Beijing-Tianjing-Hebei Region
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Impacted by the landscape change, the mechanism of runoff generation 

and assembling in many areas has been changed. 

The Haihe river basin: the average annual rainfall in 2001-2014 was same 

as it was in 1980-2000, but the surface runoff was down by about 25%.
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With the continuous growth of population and economy, water 
ecological space has been compressed.

Growth of population and economy

 Increase load on natural resources and environment 

人均GDP7941$

人均GDP928$

人均GDP154$ 3.9

41.9

15.0

12.6

1.8

 4.2

9.4

4.7

 7.2

 8.3 9.3

0

20

40

60

80

100

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 年份

G
D
P
、

工
业

增
加

值
(
万

亿
元

)

0

4

8

12

16

20

总
人

口
、

城
镇

人
口

、
农

田
有

效
灌

溉
面

积
(
亿

)

总人口

工业增加值

9.8

城镇人口

农田有效灌溉面积

Per capita GDP

Total population

Effective immigration area

Urban population Industrial added-
value

Per capita GDP 154$

Per capita GDP 928$

G
D

P
/I

n
d

u
st

ri
al

 a
d

d
ed

-v
al

u
e(

T
ri

ll
io

n
 R

M
B

)

T
o

ta
l 

p
o

p
u

la
ti

o
n

/U
rb

an
 p

o
p

u
la

ti
o

n
/E

ff
ec

ti
v

e 
im

m
ig

ra
ti

o
n

 
ar

ea
(1

08
)

9.8



With economic development, load on water and environment 
are also significant increasing.
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 Shrinkage of aquatic eco-space

Urbanization & industrialization, farmland development cause 
the shrinkage of aquatic eco-space.

 Change of eco-system’ s structure and function 

Since the 1950s more than 240 lakes with water area greater
than 1 km2 have significantly shrunk. The total shrinking
area has been estimated to be around 14,000 km2. Lake water
storage capacity has also been reduced by 51.6 billion m3.



The number of natural lakes with areas of more than 6.67

hm2 (100 mu) in the Hubei province has been reduced from

1,332 in 1960 to currently 728, a reduction of nearly 50%.

Area decrease of two lakes in Wuhan city

Area of Shahu Lake (km2) Area of Nanhu Lake (km2)

Water area of 1994

Water area of 2013

 Change of eco-system’ s structure and function 

 Shrinkage of aquatic eco-space



The development of water, land and mineral resources has led 
to the signicifient changes of water circulation mechanism and 
the process of water resources.

Significant change of basin runoff 
production caused by land use

Water circulation mechanism 
change caused by water and land  

development and utilization

 Changes of hydrological and ecological processes

 Change of eco-system’ s structure and function 



 Significant change of watershed hydrological and ecological 

processes and landscape patterns in Yantazge.

Extreme climateGlacial melt

Sea-level rise

PollutionDeforestation & 

water and soil loss

Channel change

Connectivity change

Infrastructure: dams, 

mining industry, road

Tourism region Wetland coverage

Reduction in biodiversity
Notes

Climate change induced

Interfered by human 

 Change of eco-system’ s structure and function 



 Drought and flushing flood impact area seems increasing 

and the pollution contaminated accidents are also increased

 Increasing of potential water related risks

The rate of area affected by drought and the rate of area with drought disaster 
from 1950 to 2008

1950~2007年全国受旱率、成灾率变化
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 Rational from Science to Proper Policy
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Coordinated development 
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 Major Works Bridging Science and Policy

National Water Resources Assessment 

Balance sheet of water resources nature assets 

Evaluation on water resources carrying capacity 

Defining aquatic eco-space and redline

River basin water allocation 

Implementing river chief system
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 National Water Resources Assessment-3rd round 
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 Balance sheet of water resources nature assets
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General approach of water resources carrying capacity warning system

Water 
quantity Water quality
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Water resources carrying 
situation assessment

Temporal and spatial evolvement of water resource carrying capacity 
and situation.

Establishment of  water resource carrying capacity 
monitoring assessment and warning system.

 Evaluation on water resources carrying capacity



General approach of water ecological redline
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 Defining aquatic eco-space and redline
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 The development of water resources can not exceed the 

amount of available water resources.

1 1098765432 1211

The flood which is difficult 

to  use and control

The minimum acceptable 

environmental flow

The available water

 The available water usually 

accounted for 1/3 of total water 

resources, should be the upper 

limit of development.

The component of surface water

 River basin water allocation



Integrated water resources management in watershed
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 River basin water allocation



Integrated water resources management in watershed
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 River basin water allocation

Coordination of different regions



 Implementing river chief system

River Chief System
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