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Shortage of water supply
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Serious erosion along river valleys
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Frequent floods
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Deteriorating water quality due to pollution
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Build a conserving society (and life style)
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Shortage of water Supply
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Erosion along river valleys Massive re-vegetation
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Frequent floods Provide outlets for flood water,
X in addition to dams

Water pollution Stringent control of water pollution
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Issue no. 1 : Shortage of water supply
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Average Annual Precipitation = 6.0 Gm?3
Less Evaporation & Transpiration = 3.2 Gm3
Quantity of Water Available =2.8Gm?3
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Water available per capita per year

China = 1/3 of Global Average
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Nationwide, water shortage

is in the order of 40Bm?3, annually
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Water shortage in agricultural regions led to

annual loss of over 20B kg of food production
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Of the 661 cities in China, there is water

shortage in 400, series shortage in 110
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Ground cracking in Xian
due to excessive
groundwater extraction






Rivers disappearing in Northern China
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Due to excessive ground water extraction and lack of re-charge
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Need to develop water-conserving agriculture,

as a key measure in water resources management
i KR,
MR bk

HHEE

"=

/

7K SR B B 3R
| 7K 5% R A R ) 2

?ﬁﬁﬁ,




Agriculture consumes ~ 70% of the nation’s water resources
Need to reduce leakage loss and waste of water
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Water-conserving irrigation measure
now widely in use : dripping
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Small Sprinkler




Rationing as a means of conserving water — the Yellow River as an example
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Throughout the 1990’s,
the river bed often dried up

along the lower reaches of the Yellow River
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There were numerous pumping stations

along the middle reaches of the Yellow River
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Rationing scheme eventually adopted
by 9 provinces along the river in 1999
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Average annual flow in river 58Bm3
Reserved for ecological need 21Bm3
Avallable for distribution 37Bm3
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Each province then distributes its portion
among its cities and towns (e.g. Ningxia),

which can trade among themselves
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Result : no more drying up of the river bed since.

Local economy continues to grow in the meantime
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http://www.westtour.cc/mypage/citys/ejn_jd06.htm
http://www.ak.xj.china114net.com/
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Signs of life re-appeared,

and ecological conditions improved since
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N Another example :
N Tarim River in Xinjiang,
. N.W. China
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Downstream flow cut off by mid-stream dam

in 1972, leading to death of trees and desertification
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Rationing since 2002 led to a re-vitalization
of the Tarim Basin
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e Today, water consumption per capita in Beijing
has dropped to ~100m3 per year
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e Ecological improvements of the suburban rivers
are also showing preliminary signs of success
(e.g. the Yongding River)

HECE R R AR E S HINES] IS (BIF - KEM)




Marco Polo Bridge on Yongding River
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e The Yongding River dried up in the late 1970’s,
and became a garbage dump and source of
dust storm
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The Yongding River today: if there is a will, there is a way
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In recent years,
improvement schemes were introduced
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Give our children a green world — objective of Green Beijing
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Issue no. 2 : Soil erosion
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e due to forest destruction along the upper reaches of the
Yangzte and Yellow Rivers, over a long period of time
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Huge population =2 huge demand for timber,

for house construction
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Logs flown down the river
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Gigantic palace built with timber, by the First Emperor of Qin,

burned down shortly in war
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Deforestation led to the barren
Loess PIateau in N/NW Chlna
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Historical documents referred to

the Loess Plateau as “forests” in ancient time
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Forest destruction led to loss of vegetation cover....
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And then soil erosion......
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And sedimentation in the rivers
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Sine the bad flood in 1998, tree cutting in the upper

and middle reaches of the Yangzte and Yellow Rivers
became forbidden by law = a re-vegetation campaign began
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Nationwide ecological improvement scheme -

counting also on nature’s ability to rehabitate
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conomic incentive for farmers to grow more trees
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Corporate social responsibility

in the re-vegetation campaign
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A campaign to re-vegetate

the Loess Plateau has also begun
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Some preliminary results

in northern Shaanxi Provir
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More recent results......
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Hopefully this would become a more and more

common scene on the Loess Plateau
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Damming and
re-vegetating the gullies
on the Loess Plateau
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reening the Mongolian Desert
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= Better late than never
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Some results already — a long way to go
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Issue no. 3 : Frequent floods
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 China as a flood-prone country
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The Yellow River has a long history
of flood occurrence
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A cross section of the Yellow River illustrates

the cycle that causes the river's bed and its protective
dike system to grow higher and higher. As it

flows toward the sea, the river continually deposits
silt, which raises its bed and increases the threat

ot overtopping its natural banks. To compensare,
the Chinese raise the level of the dikes. Over

time both the river and the dikes have come to stand
well above the surrounding alluvial plain.
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Water is
the source of life.
It is sometimes also
a source of sorrow




The legendary Emperor Yu, a hero for

combating flood in pre-historic time
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Ancient painting of people combating flood
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Huge efforts made to build dams

and control floods over the past five decades
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But it remains a flood-prone country
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* Floods can result from heavy rain storms, and
sub-standard dams, reservoirs, and flood-control facilities
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Yigong (% 77) Landslide & Debris Flow,
SE Tibet, April 9, 2000




Question of substandard dams and reservoirs:
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According Chen Lei, Minister of Water Resources,

there are some 37,000 substanda
the nation.

rd reservoirs across
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1998-20064F

2007-2010%

Reinforced 2381 reservoirs,

at a cost of ~CS3.7B
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Reinforced 6200 reservoirs,

at a cost of ~CS6.8B
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Major efforts have been made to upgrade the flood control
capability for each major river system (e.g. Yangzte)
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Construction of the Three Gorges Dam
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Dam construction alone, however, may not fully solve the flood
control problems. Some times, a mismatch between the dam and
its environment could cause other problems.

e.g. the Sanmanxia Dam in Henan Province, built on the Yellow
River in the 1950’s.
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Sedimentation in the
reservoir prevented
the discharge of the
Wei River (a tributary
into the Yellow River,
thus causing frequent
floods in the Wei River
Basin.
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In mitigating flood hazards, we also need to
find outlets for the flood water, by increasing
the flood retention capacity of adjacent large lakes.
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Historic reclamation
reduced the flood retention capacity of many lakes
along the lower reaches of the Yangzte River
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Campaign to return farm lands to the lakes, since 1998
19984 FF 44 - FHATHE R EIEH. B RE

— Y/ N\

WILT0n TFEEH HPHBISE
FiBIFHE14611, BR24275 A,
ETLIEWI2900°F 77 A B, #in
BUARI30123 75K



http://www.sscsw.com/qx/changshou/picture/xzjs/005.htm

Man used to compete with water for land. Sustainable
development means living in harmony with water, including
the provision of outlets for flood water. This is a fundamental
change in flood hazard mitigation philosophy.
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Issue no. 4 : The worsening water pollution problem
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The pollution problem is due to rapid industrialization
and urbanization in China.
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http://news.tom.com/1002/200487-1173145.html
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Six categories of water quality in China
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Classification of water quality
in the sever major river systems of China
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Ground water pollution
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The Blue Algae Problem

When farmérs fert:hze their crops _w:th;nch
s often end up in lakes







Evolved into an ecological disaster in 2007
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Water in Lake Taihu became undrinkable,
resulting i in a mass exodus
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Blue algae problem in Dian Lake, Yunnan
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To date, hundreds of waste water treatment plants are
being constructed across the nation,
along with piping networks to collect the waste water

e HIEREXEGKLEE] 5EREKENRS

s g




The State Council has introduced laws and regulations
calling for stringent control of water pollution right
from the source, promoting clean production
and a green economy.
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Since 1998,

e China has gradually moved from a purely engineering driven
approach to more ecology driven approach in water resources
management, pursuing harmony between man and nature as a
basic policy
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Outlook:

e Off for a good start, with some encouraging preliminary results

e A long way to go though, to fulfill the objectives of greening the
hillsides and brining water pollution until control

e The “Green March” will require generations of conscientious efforts
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