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1. Brief Introduction /
Eco-environmental Issues

1.1.Basic Characteristics of
Yellow River Basin (YRB)

Length: 5,464 km

Drainage area: 742,443 km?; Basin Area
800,000 km?; Farm land 12.6 million ha.
Population: 107 million; Urban population
making up about 24 %.

Water Resources: 71.9 billion'm? including
groundwater of 13.9 billion m? / a.
Hyper-concentrated sediment load:1.6
billion tones / a.
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2.1.1. Problems in upstream
headwaters

Major problems:
Shrinking of lakes at headwaters
Drying up main channels
Degradation of grass lands
Desertification

Glaciers recession Headwater i%iﬁu:,ﬁ?ﬂ(;}ﬁi{ﬂ
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Yellow River Headwaters
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1.2.2. Problems in middle
Loess

Major problems:

> Soil erosion and water deficit
> Deforestation

> Desertification

> Water pollution

> Storm-water flooding
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Deforestation in Middle
Reaches

The areas of desertification have mainly happened in

following localities

Garbage Wasted Pollution
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1.2.3. Problems in lower reaches

Major problems:
> Drying up of main courses
> Sedimentation
> Suspending of river channel
> Flooding threat as dike breaching
> Water pollution
> Wetland ecology of Delta / Estuary

Actual ement of Diminished Runoff in Lower
Yellow River at Liji drological Station, 1950s-1990s
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Water Scarcity under an abuses
can easily increase vulnerability:

Climatologic background (aridity > 1 in YRB)
Water pollution (> grade III )

Lower water use efficiency (water wasting)
Very higher growth rate of socio-economy

Lack of adequate water projects and water
management

Abuse & over-use

Withdrawing capacity > Discharge

Annual Flow:
YR = 1840 cms
Withdrawal Capacity:

MR EEIKEES = 6000 cms
TFUEETIKEES] = 4000 cms
TG R T 7K BETIHI67 %

3.1. Some Strategy
Concerns
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Water scarcity under an abuses
may resulted in vulnerability:

Eco-environment degradation

* Eco-environment is independent on water;
* Water withdrawal, land cover & land use are

main driving force for water cycle;
* Climate Change & human activities would be
superposed factors for both water & the eco-environment;
* The feedbacks between them are highly complex;
* Eco-environment degradation in the Yellow River basin

mainly resulted from abuse / over-use & pollution

3. Discussions:

Some Strategy Concerns
and
Countermeasures

3.1.1. A HUMAN-WATER HARMONY
“SIX” CLOSELY RELATED COMPLEX:

POPULATION

SOCIETY

ENVIRONMENT
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Vulnerability of Water Resources

* Vulnerability of water resources system

B is due to unevenly temporal and spatial
2 . Vulnerablllty of Water distributions of water resources

mismatching of water supply and water
demand. The annual and seasonal
variance of water resources is a key issue
of the system vulnerability.

Resources and Analysis

* The vulnerability of the water resources
system may be resulted mainly from climate
change and the human activities.

U Human activities have changed the The Wa.te.r
Vulnerability:

process of water cycle and its feedbacks Influencing
would increase the vulnerability. Factors

U Climatic change, especially the changes of
the swing of precipitation and the frequency
of the extreme evidence have a great impact

on water resources system and

U Many others ( pls see figure below)
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3.1.2. Cycling Economy
&

Cycling Society
ENET- G EA =

3.1.3. : Eco-environmental Flows
Need For Keeping “Four Balances”

* The balance of ecosystem is a hard base for
sustainable development as water is one of the
most key factors for the eco-environment and
the socio-economy at basin and regional levels.

“Four Balance”’must be concerned:
> water-energy balance
> water-sediment balance
> water-salt balance
> water balance and demand-supply balance

RE. EURESORREZECICEDL 5 KEROMIEHE

HARMONIOUS DEVELOPMENT

Sustainable development

Benign cycle of ecology

Higher GDP growth environment

Renewable water systems

Cycling Societ
el . Cycling Society
Clean Water
pollution

Clean Water Flow

Water cycle systems

3.2. Some
Countermeasures
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3.2.1.Integrated & unified
management for “4 waters”
regulating & sharing system:

Disaster
Water

3.2.3. Five “ ”-- ecycling Water,
euse, esourcefulness,
echarge & eallocation

Five “ ” are:

- ecycling water from all sectors against
pollution

eusing water against water wasting
esourcefulization, incl. marginal waters

echarging groundwater against overdraft
eallocating water resources areally

3.2.5. Water-saving
seen as the National Policy
> Integration of water-saving measures

> High tech for water-saving with training
> Helpful to pollution protection

> Water pricing regulation
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3.2.2. Assessment of the Renewable
Capacity of Water Resources

* Assessment of water resources should be on
the basis of water interactions (air-surface-
soil-aquifer interacted system)/transforming
mechanism.

* Water quantity and quality should be
assessed by water balance law. Precipitation
is the origin of all kinds of water resources.

3.2.4. Controlling Water Demand :

> Increase water use efficiency (WUE)

» Take water demand of ecosystem
and environment into account

» Realize water demand to reach a
“zero growth” by enhancing water-
saving

Price elasticity of water resources
in China and Yellow River Basin:
about -0.3 to -0.6

-0.45 to -1.37

-0.37 to -1.50

(in Yellow river Basin - 0.25)

in industrial sector

in agricultural sector

To increase 10 % of water fee would reduce 2.5%

of water demand in Yellow river Basin .
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.2.7. Proved South to North Water transfer:

“strong water” and “weak water”

strong means stream flow ratein m/s
weak means rainfall rate in mm / min

strong / weak = (m / mm) / (min /s) = 60000.

Three Gorge Dam
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