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Little or no water scarcity

B Physical water scarcity
[[] Aeeroaching physical

water scarcity

- Economic water scarcity
[ ] Notestimated



Water Issues Iin China

e TOO much

e TooO little
e Too dirty




Floods: the #1 Natural Cause of Economic
Losses (1990s)

a) Deaths

Rank/Datz Country, region Total losses®*  Insured losses™  Deaths

1 10.6.-30.9.1998 India, Bangl., Nepal 5.020

7 4.9.-210.1992 India 1.000

* storm surges esclnded © Munich Re 1990
#k US$ m (original values)

b) Economic losses

Rank/Datz Country, region Total losses

L]

3 27.6.-15.8.1903
4 24.7.-18.8.1995

SGCP

4.-6.11.1994 taly. N

* USS m (original values) © Munich Re 1999



Yangtze River Floods
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Figure 5. Annual maximum water discharge at Wuhan sinec 1862 AD shows a rising trend.
The record for 1998 1s the second hughest in record bot considerably lower than that recorded

m 1954

Zong and Chen, Natural Hazards, 2000, Vol 22:165-184




Yellow River Floods
(Overflow, Dike burst, Changing river course)

Yellow River
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e, too Dirty

40% of rivers became ephemeral; no perennial
rivers around 800 km around Beijing.

Discharge to the sea reduced 90% since 1950s
In Northern China

>50% exiting rivers polluted
/5% lakes considered polluted

2.5 billion m?3 of polluted water are used
annually for irrigation




The Yellow River is drying up (Cong et al., 2009, WWR)
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Figure 6. Relationship between the natural runoff, discharge into the sea, and the duration of the dry up
(the natural runoff and discharge into the sea are 3-year average values).



Water Resources per Capita in 2007
(m3/year)

(The World Bank)




Water Crisis in North China
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il of ground water :
100 billion m*3

Beijing—_;

- Shi Jiazhuan

Water shortage in
2000: 8 billion m3




WT Depth (m)

WT Depth (m) at Daxing Site, Beijing (2001 - 2007)

Will Beljing run out of
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Distribution of Nitrogen Loads on the Land Mass
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FIGURE 2.6 Surface Water Quality, 2000 and 2004

300 Klometers

100 200 200 mies
SONGHUANANG

NORTHWESTI
Sy g o HAI RIVER?,
i S - 2
Y | /_ 1
HUANG RIVER 421

~
PP
o LA

~" SOLTHWEST,
Surface water quality, 2000 and 2004 YANGZI RIVER
| SOUTHEAST

. Grades Il ] -
> Grade | Nty N
. Grades |-l 1 -
. > Grade [l N ZHLLLANG

RIVER BASIN BOUNDARIES
PROVINCE BOUNDARIES
INTERMATIONAL BOUNDARIES

Source: World Bank 2006a.




Red Tides
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Figure 5 | Average annual number of red tides in

(from Liu and Diamond, 2005 Nature?




1/3 of China’s Land is under soil erosion today

Photo taken ~1922

From W.C. Lowdermilk: Conquest of the Land through Seven Thousand Years



causes

Population growth (Large demand)

Mis-land management (Grain-central-
irrigation; Reclamation of ‘waste lands’);

Urbanization from 18% to 45% in 20 years

_ow water use efficiency, low crop water

oroductivity

_ack of law enforcement, governance, the
recent economy boom

Climate change + Uneven water distribution
@"‘9”




Historical Population Density - 1994
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Trends of days with heavy rain in summertime
(April to September) during 1951-2000.
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Ecological Impacts

Loss of wetlands and associated
functions and services (e.g.
Biodiversity, Habitats) — lost more
than 1000 natural lakes;

Aggravated desertification as a
result of ecosystem degradation
due to water overuse up streams;

400 Invasive species (intentionally
and unintentionally introduced);

Many unknowns



Socloeconomic Impacts

59% of total areas in China
face to water stress:;
Impact 60% of population;

/2% of GDP produced
from impacted areas

Cost 2.3% of GDP (world

Bank estimate)

1/3 billion peoples no safe
drinking water




What can we do about 1t?




The Three Gorges Dams (flooding control?)

South-North Water Transfer Projects (Since 2002 cost
>$9 billions each ) — the last straw?
— Two routes construction is ongoing to be completed in 2020

Payment for Ecosystem Service Programs (i.e. “Grain
for Green”, Natural Forest Protect Projects, other soill
conservation projects)

Climate change adaptation measures (climate screening)

National water management policy (MWR)
— Unified, coordinated management system

— Water demand management

— River basin to regional management

— Water right trading




The Three Gorges Dam
(completed 2009)




The Three Gorges Dam
Emerging water quality problems?
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Liu et al., 2008
PNAS(15)

B GTGP & NFCP
GTGP only
No GTGP or NFCP




Summery

. Itis clear China iIs facing an emerging water
crisis in the 21st century

. Unique challenges in water resource
management in China. How to meet multiple
demands on water under a changing climate?

. It Is not clear about the long-term impacts of
the existing large water projects and
management options.

. Bold initiatives and reform In institutional and
policy are needed (The World Bank, 2009)

@




