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1.The Location and Extent of Northwest China

North Western China includes six provinces: Shaan’xi, Gansu,
Xinjiang, Qinghai, Ningxia and Inner Mongolia. The area of
northwest China covers 4.29 million Sq. Km, accounting for
44.69% of China’s total, GDP of that is 17 million US$, which is

7.24% of China’s total.

Location: The hinterland of Asia-European continent, arid &
semi-arid natural environment with vulnerable and sensitive
characteristics

Ⅰ Regional Characteristics of Northwest China



West China
Area: 71%
Population: 28.1%
GDP: 17.1% 

Northwest China 
Population:118m/9%
Area:4.29m 
Sq.Km/44.69%
GDP:17m US$ /7.24%

Xinjiang Inner-mongoliaGansu

Ningxia

Qinghai
Shaan’xi

The Location of Northwest China



2. Regional comparative advantages of 

northwest China 

2.1 Rich Minerals and Energy Resources
In terms of total volume, China is a large country with 
rich natural resources at one time, at the same time China 
is a small country with the per capital possession of the 
most natural resources below the world’s average. Even 
some of the vital natural resources to the national 
economy and people’s livelihood, is less than half of the 
world’s average.



2.2 The rich and colorful tourism resources

 Northwest China’s landforms are diverse, and the 

natural tourism resources are abundant, such as the 
scene of  desert in the Northwest, lofty ridges and 
towering mountains in Qinghai-Tibet Plateau, and 
snowy scenes in highland. The long history and divers 
of minority peoples.

The Cradle of Chinese Civilization and CCP with 
the Longest  history of human beings （over 8000 
years). 



The majority of Chinese minorities inhabits in 

Western China, with the rich and unique cultures 

and tradition.





Qin Shihuang Terracotta Warriors and Horses
In Xi’an city, Shaan’xi province



Richly endowed by nature,Western China has  
advantages for developing tourism industry. 



3 Environment vulnerability, sever degradation and

shortage of water

•Water and soil erosion: 80％ of China’s total.

•Desertification accounts for 99％ of China’s total.

•Grassland degradation accounts for 93.2％ of China’s total.

•＞25° slope cultivated land accounts for 70％ of China’s total.



Water shortage restricts the high water demand

industry and agricultural development and water saving

industry is the priority choice.

With the heavy pressure of population increasing
continuously, agricultural resources, such as water and
soil, are in pressing demand, which brings about the
greatly challenges to China’s food security.

The shortage of per capita water and unmatched

spatial distributions of water and arable land is one of

the biggest barriers to develop the high water-

demanded agricultural industries。



Evolving tracks of per capita GDP of the Three Parts of China
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4 Less developed and severely uneven socio-economy under 

the  contradiction between eco-environment and socio-

economic  system
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Regressions on GDP of the Three Parts of China before the 
Implementation of Policy of Development of West 

(by the price of 1980)
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Ⅱ Rapid urbanizing Era
1.Urbanization world with three trends during the next 25 years, predicted 

by United Nation Human Settlement Programme. 
The year of 2007 marks a turning point in human history: the world’s urban 
population for the first time equal to the world’s rural population. 

• In 2005, the world’s urban population was 3.17 billion out of world total of 
6.45 billion. 

In 2030, the world’s urban population will reach almost 5 billion, with an 
average annual growth rate of 1.78 per cent, almost twice the growth rate 
of the world’s total population. 

• Asia and Africa will host the largest urban population. Asia will host 50% 
of the world’s urban population by 2030. Cities of developing world will 
absorb 95% of urban growth in the next two decades, and by 2030, will be 
home to almost 4 billion people, or 80% of the world’s urban population. 
The rural population will shrink by 2015, in Asia and Africa, as the urban 
population growth.

• Small and intermediate cities will absorb most urban growth. 

More than 53％ of the world’s urban population lives in cities of fewer than 
500000 inhabitants, and another 22% of the world’s urban population lives 
in cities of 1 to 5 million inhabitants. （UN-HABITAT, State of the world’s 
cities report 2006/2007, page 4-5）



2.China is in a rapid urbanizing stage
• In 2005, urbanization rate of China and northwest China are nearly 43

％ and 38％ respectively, and per capita GDP of China is 1700 US$. 
Both China and northwest China are going into a rapid urbanizing 
stage, urbanization ratio between 30%-70%. northwest China has 81 
cities, accounting for 12.3% of China’s total.

Urbanization Rate in Different Regions of  northwest China

（2005）,（104 persons, %)

Region
Total 

Population
Urban 

Population
Rural 

Population
Urbanization Rate

Shaanxi 3718 1384 2334 37.23%

Gansu 2592 778 1814 30.02%

Qinghai 543 213 330 39.25%

Ningxia 595 252 343 42.28%

Xinjiang 2008 746 1262 37.15%

Inner Mongolia 2386 1126 1260 47.20%

Northwest China 11842 4499 7343 38.0%

China 130628 56157 74471 42.99%

Ratio of Northwest to China 9.07% 8.01% 9.86%

Data source: China statistics year book, by National Bureau of Statistics of China, 2006



year 1997 2010 2030 2050

National total population

（100 million）
12.36 13.95 15.50 15.87

Urban population 

（100 million）
3.70 6.00 9.30 11.99

Urbanization rate （%） 29.9 43.0 60.0 75.6

The tendency of China’s urbanization 

•During the next 25 years, the urban population of 

China will double than that in 2005, reaching 930 

million by 2030, and the urbanization rate of China will 

increase to 60%, which would bring about huge 

transformation between urban and rural areas. 



Ⅲ The Environmental Impacts of 

urbanization in Northwest China

We studied the land use and land cover change, environmental,

urbanization and its environmental impacts, by remote sensing,

ARCGIS, systematic dynamics and field survey methods,

through the typical cities and regions in Loess Plateau, Oasis

city in arid areas, city along river valley, and city on the plain, in

northwest China. It showed the strong mutual interaction above

aspects.



1. The positive affects
• Cities are significant sites of socio-economic activities, the 

centers of trade and destinations for rural migrants a gateway 
to get job opportunities in large cities. 

• The agglomeration process is strengthening, population and 
rural land transfer to urban citizen and urban land use are 
accelerating, with continuous fast economic increase in 
northwest China. 
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Proportion of Municipality(excluded county city) GDP to

total provincial GDP in 2005
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The growth of urban population and total population of 

northwest China （1970-2003）

万人
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2.The spatial differentiation of urbanization shaped in 

point-axis-zone and center-periphery structures, 

extended along the national railway ,  highway and 

large river. The provincial capital cities play the role of 

regional growth poles. But the urbanization rate of the 

rural areas is 10% less than the central areas. High 

increase of rural population laid much pressure on the 

environment, which is the obstacle of sustainable 

development in northwest China.  



 

")

")

")

")

")

")

")

") ")
")

")

")

")

")

")
")

")

")

")

")

")

")
")")

")

") ")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

") ")
")

") ")
")

")

")

")
") ") ")")

")
") ")

") ")
")

")")")")
")

")
") ")

")

")

")

")") ")
")

")
") ")

")

") ") ")
")

")
")

")

")
")

")
")
")

")
") ")

")

") ")

")
")

")")")
")

")
")

")
")")

")

")
")

")
")

")")

")

")
")") ")

")
")

")

")

")

")

")

")

")

")

")

")
")

")")
")

")

")

")
")

")
")

")

")

")
")")

")

")
")

") ")
")

")")
")")

")
")

")")")
")

")

")
")

")
")")

")")
")

")

")")
")")

")")

")
")")

")

")

")

")

")")

")

")
")

")
")")

") ")

")
")

")

")

")

")

")
")

")

")
") ")

")

")
")

")

")

")
")

")

")

")

")

")

")
")

")
")
") ")

") ")

")
")

")

")

")
")
")

")

")

")

")

")
")

")

")

")
")

")

")

")
")

")

")

")

")

")

")
")

")
")

")
")

")
")

")
")

")")

")
")

")

")
")

")")

")

")
")

")

")

")
")

")

")

")

")
")

")

")
")")

")

")
")") ")

")

")
")

")
")

") ")

")")

")
")

")

")

")

")

")
")

")

")

")

")

")

")

")")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")
")

")
")

")

")
")

")
")

")

")

")

")

")
")

")

")
")

")")

")

")

")

")

")")

")")
")

")

")

")

")
")

")

")

")")

")

")

")
")

")

")

")
") ") ")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

!

!
!

!

!

!

银川

西宁
兰州

西安

呼和浩特

乌鲁木齐

")

")

")

")

")

")

")

") ") ")

")

")

")

")

")

")

")

")

")

")

")

")
")")

")

") ")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

") ")
")

") ")

")
")

")

")
") ") ")")

")
") ")

")
")

")
")")") ")

")
")

") ")
")

")

")

")") ")
")

")
") ")

")

")
") ")

")
")

")

")

") ")

")")
")

")
") ")

")

") ")

")

")
")")")

")

")
")

")
")")")

")
")
")

")

")")

")

")
")") ")

")
")

")

")

")

")

")

")

")

")

")

")
")

")")
")

")

")

")
")

")
")

")

")

")
")

")
")

")

")

") ")

")

")
")

")")

")
")

")")")
")

")

") ")

")
")")

")")
")

")

")")
")")

") ")

")
")")

")

")

")

")

")")

")

")
")

")
")")

") ")

")
")

")

")

")

")

")
")

")

")
") ")

")

")
")

")

")

")
")

")

")

")

")

")

")
")

")
")

")")

") ")

")
")

")

")

")

") ")
")

")

")

")

")")
")

")

")
")

")

")

")

")
")

")

")

")

")

")

")

")
") ")
")

")
")

")
")

")")

")
")

")

")
")

") ")

")

")
")

")

")

")
")

")

")

")

")
")

")

")
")")

")

")
")

")
")

")

")
")

")
")

") ")

")")

")

")

")

")

")

")

")
")

")

")

")

")

")

")

")")

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")
")

")
")

")

")
")

")
")

")

")

")

")

")
")

")

")
")

")")

")

")

")

")

")")

")")
")

")

")

")

")
")

")

")

")")

")

")

")
")

")

")

")

") ") ")

")

")

")

")

")

")

")

")

")

")
")

")

")

")

!

!
!

!

!

!

银川

西宁
兰州

西安

呼和浩特

乌鲁木齐

10^4yuan/km^2

< 0.5

0.5 - 3

3 - 7

7 - 21

>= 21

10^4yuan/km^2

< 3

3 - 10

10 - 20

20 - 55

> 55

县市 省会

!

省界区界 公路铁路河流

第二产业产值（万元/km2） 

GDP（万元/km2） 

Spatial differentiation of economy in northwest China
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银川

西宁
兰州

西安

呼和浩特

乌鲁木齐

Urban population distribution in northwest China
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银川

西宁
兰州

西安

呼和浩特

乌鲁木齐

Distribution of Urban land use for industry and 
traffic in northwest China



1986-1990

2003

1990-1995

1995-2000

Spatial differentiation of urbanization in northwest China



Point-axis-zone and center-periphery structures



90年代

高：101.180283

低：-16.563803

高：92.769051

低：-12.496306

80年代 图  例

铁路

河流

A B

Distribution of the county towns in northwest China 

1980’ 2000’Legend

railway

river



3.Urbanization and environment are highly coupled, along 

the national railway ,  highway and large river, and 

decreased away from the axes in northwest China.

• The most polluted areas of northwest China are heavy 

industry and mineral exploitation oriented cities, industrial 

pollution concentrated mainly in loess Plateau, 

Guanzhong plain in Shaanxi province, cities along the 

Yellow river, Hexi corridor and Xin Jiang Autonomous 

Region,  and so on.
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工业化（万元/km^2）
<= 0.5

0.5 - 2.5

2.5- 6.5

6.5- 20.5

> 20.5

生态优劣度

优 良 中 差

县市 省会

!

河流 铁路 公路 省界

生态优劣度

优 良 中 差

县市 省会

!

河流 铁路 公路 省界

The industrialization and ecological fragility



模拟值

＜-0.1

-0.1 - 0

0 - 0.5

0.5 - 0.7

≥0.7

初始值

＜-0.1

-0.1 - 0

0 - 0.5

0.5 - 0.7

≥0.7

模拟值

-4.0545 - -0.9756

-0.9756 - 0.0786

0.0786 - 0.7616

0.7616 - 1.2052

1.2052 - 3.0210

初始值

-4.9641 - -1.3124

-1.31245 - 0.0776

0.0776 - 0.8191

0.8191 - 1.6456

1.6456 - 5.4028

P＝Ln（Σλpj/m），P为研究区域空间单元i的人类综合活动强度指数，p为i单元要素j的强度，λ为系数，

m为评价要素数；
pj＝dij/Σdij（i=1，2，……n），d为i单元j要素的空间密度，n为研究区域空间单元数。

西北地区人类活动强度的空间模拟西北地区人类活动强度的空间模拟

P＝Ln（Σλpj/m），P为研究区域空间单元i的人类综合活动强度指数，p为i单元要素j的强度，λ为系数，m为评价要素数；
pj＝dij/Σdij（i=1，2，……n），d为i单元j要素的空间密度，n为研究区域空间单元数。Simulation of human activities in northwest China



LUCC
 

farmland(%)

< 5

5 - 10

10 - 15

15 - 20

>= 20

grassland(%)

< 10

10 - 20

20 - 30

30 - 40

40 - 50

50 - 60

>= 60

unuseland(%)

< 10

10 - 20

20 - 30

30 - 40

40 - 50

50 - 60

>= 60

woodland(%)

< 10

10 - 20

20 - 30

30 - 40

40 - 50

50 - 60

>= 60

SITland(%)

< 1

1 - 3

3 - 5

5 - 8

8 - 10

>= 10

water(%)

< 1

1 - 3

3 - 5

5 - 8

8 - 10

>= 10


