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・本報告従水文科学者的角度対人類生存環境問題進行論述。
・在中國人類生存基礎的水、土、大気被称為環境資源。其管理部門是環境資源局、資源環境処。水

在三者之中梺中心地位。
・中國是最大的發展中國家，水問題也格外引人注目。淡水問題之外，還有旱災、水汚染問題。在此、

重点介紹中國北方的水資源問題。
・中國北方是中國的政治、経済、文化中心。其環境問題随着中國的發展也凸現出重要性。根据

2000年的数据、人口梺全國的35％、GDP 梺32％、潅漑面積梺42％、農業生産梺40％。
・在華北地区的海河流域，平均降水量200‒600mm，整体上水資源不足，水問題日益厳重化。
・最近的20‒30年間，1972‒1999年、2000年出現大的旱情，土地出現幹裂。水不足引發了一連的生

態環境問題。以前作為地表水的河流幹枯，変成現在40％的河流只是季節性的有水流。湿地面積

在1950年之后，従10000km2縮小到1000km2。像著名的白洋澱那様的大湖也曽發生過若幹次的枯水。
因為地表水不足、地下水過度采用，幻灯片中粉色部分所示的44000km2的地区成為過度采水区。
流入海洋的河流水量従1950年開始到90年代減少了80％。水汚染問題也日見厳重。被汚染的水被

用于潅漑。
・対于中國的發展而言，水問題、水安全是一個重大問題。為了解决這個問題需要 “開源” 和 “節流”。
“開源” 正如劉老師所説的，包括流域間的水資源調整、雨水與洪水的利用、海水的淡水化、汚水

的再利用等課題。有関 “節流” 方面，正在実施農業用水、都市用水的節約以及産業構造的調整。
作為其理念，來自日本的 “確保健全的水循環体係” 的説法現在開始被使用。

・中國科学院去年成立了重点研究水問題的実験室。研究部門有三個：第一SVAT（土壌─植被─大気）
係統；第二土表流失；第三水循環。研究課題有 SVAT 係統、傾斜地的土表流失、河流水動力学、
流域整体的水循環４個。

・有関華北地区的水循環和水安全的研究已経開始。第一個問題是以北京為中心的城市化地区的水庫、
土表流失的防止、水資源的可持続利用。第二，選子牙河來致力研究如何解决農業用水節水的問題。
遥感技術和同位体技術的利用也在進行。

華北平原的水循環以及水資源的可持続利用
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Arid    Semi-arid … Semi-humid Humid

Yellow RiverYellow River

Yangtze RiverYangtze River

China is a developing country with a variety of climate &China is a developing country with a variety of climate &
much stress from its much stress from its population & economic developmentpopulation & economic development

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Water problemWater problem
is well known in the worldis well known in the world

Floods

droughts environment
issue
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Emergency Water Issue 
in North China

Emergency Water Issue Emergency Water Issue 
in North Chinain North China
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North China (NC) North China (NC) ::the politic, economic & cultural centerthe politic, economic & cultural center
(Area: 428,000km2)

PopulationPopulation in 2000: 0.437 
billion, 35% of total in 
China.

GDPGDP:: 386 billion US$ , 
32% of total in China.

Irrigation areaIrrigation area:: 42% of 
total in China (0.346 B 
Mu )

Agricultural Product Agricultural Product ::
40% of total in China 

BeijingBeijing
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Mean precipitation in North China :  200-600 mm/year

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Drying-up of Rivers
About  40% of the total 10,000 km About  40% of the total 10,000 km 
rivers has been changed to be rivers has been changed to be 
seasonal rivers.seasonal rivers.

Water shortage also resulted in seriousWater shortage also resulted in serious
Ecological problemsEcological problems

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

The emergency and conflicting area of water The emergency and conflicting area of water 
resources, particular in the resources, particular in the Haihe River BasinHaihe River Basin

Haihe River BasinHaihe River Basin

ICCS International Symposium: The World and China at a time of Drastic 
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Yellow River DomainYellow River Domain

Happened in 1972Happened in 1972 19991999 2000 in North China2000 in North China

Water Crises Water Crises 
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DryingDrying--up many times up many times 
in Baiyangdian Lake in Baiyangdian Lake 

Comparing with the Comparing with the 
1950s,1950s, the wetland area the wetland area 
in the Basin decreased in the Basin decreased 
fromfrom 10,000 km10,000 km22 toto
1,000 km1,000 km22 at present. at present. 

Wetland degradation 

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003
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Over extraction area in Over extraction area in 
the aquifer of the Haihe the aquifer of the Haihe 
basinbasin:: 44,000km44,000km22

Over-extraction of the Groundwater 

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Water Pollution 

About 2.5 billion mAbout 2.5 billion m33 ofof
polluted water are used polluted water are used 
for irrigation every year.for irrigation every year.

Heavily Polluted River

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Decrease of Inflow to Sea
Comparing with that of 1950s, the averaged Comparing with that of 1950s, the averaged 
annual inflow to sea decreased 80% after 1980s.annual inflow to sea decreased 80% after 1980s.

Sea Inflow to the BohaiSea Inflow to the Bohai

19501950ss 19601960ss 19701970ss 19801980ss 19901990ss

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Problem of Water Problem of Water SecuritySecurity

is a big challengeis a big challenge

Water
shortage

Water
environment

in the Huang-Hui-Hai region ( the North China )

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

/

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

RS

GIS

//
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The Introduction of The Introduction of 
Key Laboratory of Water Cycle & Key Laboratory of Water Cycle & 
Related LandRelated Land Surface ProcessesSurface Processes

IGSNRR, CASIGSNRR, CAS

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Some Professors

1949

“
”

1949

“
”

1954
“ ”

1961

1965
1992 1 2002 4

1954
“ ”

1961

1965
1992 1 2002 4

SVAT Process 
Research Group Slope and River Process 

Research Group

Hydrological Process 
Research Group

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Academic Director
Director

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

““
””

Climate  EffectsClimate  Effects

Human Activity EffectsHuman Activity Effects

Four major research parts at Catchment scale

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

The key Project,  namely The key Project,  namely 

Water Cycle and Water Resources Water Cycle and Water Resources 
Security to Environmental ChangeSecurity to Environmental Change

in North Chinain North China

funding  by CAS ( US$ 1.6 million )

(Leading by Xia Jun,  2001(Leading by Xia Jun,  2001--2004)2004)

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Miyun ReservoirMiyun Reservoir

Water supplyWater supply

Beijing

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Focus 1.Focus 1. Water cycleWater cycle linked water head area with urbanizationlinked water head area with urbanization
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Focus 2.Focus 2. Water cycleWater cycle of North China plain related to agriculturesof North China plain related to agricultures

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Chaobai basinChaobai basin
Taihan mountainTaihan mountain
/ Luan Chen/ Luan Chen

Yu Chen EcoYu Chen Eco--
experimentalexperimental
StationStation

LI-6400
LI-6400

Qianyan Qianyan 
Zhou basinZhou basin

Wuding river Wuding river 
basinbasin

ICCS International Symposium: The World and China at a time of Drastic 
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Experimental catchments in North China Experimental catchments in North China 

Major TasksMajor Tasks: Understand hydrological processUnderstand hydrological process
impacted byimpacted by climate change and particularand particular human
activity of high intensity

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Hydrological process at different coversHydrological process at different covers

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Relation between soil water & groundwater under 
the condition of the bigger depth to water table

(2002 3 ---10 )

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Understanding  water cycle process in basin Understanding  water cycle process in basin 
scale by scale by Isotope Hydrology ApproachIsotope Hydrology Approach

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003
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Thank you !Thank you !

GIS/RS, 

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Distributed Time Variant Gain Model

P (%)

G

A relationship A relationship 
between land between land 
use and runoff use and runoff 
generation G(t)generation G(t)

Pattern of Pattern of 
land use in land use in 
ChaobaiheChaobaihe

ICCS International Symposium: The World and China at a time of Drastic 
Changes, Nagoya, Japan,Oct.31-Nov. 2 ,2003

Impact of land use on hydrological processImpact of land use on hydrological process
was built by parameter analysiswas built by parameter analysis
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