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The shortage of water resources and water pollution have been the main factors to restrict the sustainable development and the water problem has been a serious societal problem (Kang Ersi et al., 1999; Kang Ersi et al., 2002). China is a water short country. These twenty years, because the economy is developing fast and the population is increasing quickly, the water resources have become much shorter. Water disaster has become the most serious problem and been a barrier of economic development. At 668 cities in China, there are 400 cities short of water, 100 cities are very seriously short.

Along with the population of our county increasing, life quality improving, and cities expanding, the water resources for one person is decreasing (Liu Changming et al., 1995). But the quantity of one person’s needs is increasing. The contflict between provision and demand stands out. Shortage of water has become the primary restraining factor that affects the provision safety, ecosystem safety, economy development and environment improving of China (Liu Changming et al., 1996).

In northwest China  the water resources are the most important strategic resources (Wang Zheng et al., 2001). The northwest area is very important for China. If the development of the northwest weakens, the integrative strength of China will also weaken.

Regional overview

Northwest area includes the 5 provinces (autonomous region), of Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang. Their total area is 3.08 million square kilometers, which accounts for 32.1% of the national total area. In 1999, the local population was 91.39 million, representing 7.1% of the country’s total; The GDP was 454.7 billion yuan, which was 5.0%of the national total (See Table 1). The region is far away from the sea, at the heart of the Asia-Europe continent. The territory is vast, the terrain is complex, and there are many high mountains that created a lot of independent basins. The entire region belongs to upstream Yangtze River, middle and upper reaches of Yellow River, northwest Inland River and Qipuqiapu River in Hindustan. The Northwest inland river contains the Hexi inland river, the Qinghai inland river, the Xinjiang inland river and the Xinjiang Qiang lake interior area. The main cordillera includes: Helan Mountain and Liupanshan Mountain in the east; Qinling Mountain, Qilian Mountain, Altun Mountain and Kunlun Mountain in the south; Karakorum Mountain in the southwest, Pamirs in the west, Tianshan Mountain in the northwest and Altai in the north. These high mountains prevent the southeast monsoons which come from the Pacific Ocean, and makes it difficult for the Indian Ocean's southwest monsoon and the Arctic Ocean air to reach this area. Consequently, the climate is arid. This area is situated at the edge of the Mongolian high pressure, and has multi- gales in spring and winter.
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Table 2  The average water resources quantity of the Northwest provinces (1994-2000)

	Province
	Rainfall

 108 m3  mm
	The quantity of surface water resources

 108 m3   mm
	Flow coefficient

%
	The modulus of regional water production

m3/km2
	The ground water resources quantity

108 m3
	The total water resources quantity

108 m3
	The per capita water resources quantity

m3/person

	Shaanxi
	1176.9
	572.7
	265.9
	129.5
	22.6
	13.57
	128.7
	295.2
	828

	Gansu
	1045.4
	263.7
	191.9
	48.3
	18.3
	4.22
	132.3
	202.2
	821

	Qinghai
	1917.9
	265.0
	567.0
	78.6
	29.7
	7.88
	249.4
	574.4
	11680

	Ningxia
	141.3
	273.1
	8.5
	16.3
	6.0
	1.46
	29.0
	10.2
	190

	Xinjiang
	2721.9
	166.1
	858.0
	52.3
	31.5
	5.23
	610.4
	913.8
	5368

	Total
	7003.4
	231.8
	1891.3
	62.1
	26.8
	6.16
	1149.8
	1995.7
	2278


The desert and oases in the interior area exists by the surface water or the ground water     The oases (are) supplied by the interior rivers, its primitive shape distributes like beads along the river. This adapts with the fluvial terrain and the ground water geology basin, the oasis’s size and position are all decided by the flux of water. Different oases are supported by the interior rivers (fed by snow melt) which emanate from Tianshan Mountain and Qilian Mountain.
Table 3  The water supply and use quantity in Northwest China (1994-2000)

	Province
	Water supply quantity/108 m3/a

Surface water  Underground water  Others  Total
	Water use quantity/108m3/a

Agriculture  Industry  Daily life  Total

	Shaanxi
	 44.92
	 35.36
	0.19
	 80.47
	 57.79
	13.22
	 9.40
	 80.41

	Gansu
	 95.19
	 24.71
	0.15
	120.06
	 96.49
	16.71
	 6.69
	119.89

	Qinghai
	 23.23
	  3.88
	0.00
	 27.11
	 21.49
	 3.47
	 2.11
	 27.06

	Ningxia
	 86.18
	  5.23
	0.51
	 91.91
	 84.33
	 5.60
	 1.37
	 91.31

	Xinjiang
	410.65
	 45.05
	0.17
	455.87
	429.54
	10.19
	 8.29
	448.02

	Total
	660.17
	114.23
	1.02
	775.42
	689.65
	49.18
	27.87
	766.70


During the past 50 years, the water resources in the Northwest have been reduced constantly, but different rivers show different trends. Under the background of the climate get warmer and warmer that the water resources offered by the up of the Yellow River are dropping obviously, especially in recent 10 years, reduced 21% compared to the multi-annual means, and was slightly higher than the driest year 1930. Water resources provided by Jinghe and Weihe rivers are vital to the life of Shaanxi Province. These two rivers provide 46% of the total quantity of water used in the province. The water resources are dropping constantly (over) these years, reducing by 25% and 28% compared to the multi- annual means. Consequently, the Xi’an, Guanzhong basin and Tianshui are short of water.

The water resources of the inland rivers have slightly increased except for Shiyang River in Hexi and Qinghai.. The flow of inland rivers in Xinjiang increase most, about 7.4% more than the annual averag., This is the result of the warming climate and the increase in melting ice and snow. Because the development and use of water resources is rising,,these areas are seriously short of water. For instance the water resource crisis of Shiyang River, Heihe River and Tarim River etc, not only seriously restricts the regional economic development, but it also endangers the safety of ecological vegetation and artificial oasis. A lot of eco- refugees come forth because the water resources in Tarim River and the lower reaches of Shiyang River are in decline.

The middle and upper water resources questions of the Yellow River are also extremely serious.  Water pollution is more serious day by day. Irrigation areas (have developed) quickly, and the quantity of water used inevitably increases.

since the 1980s, the large-scale reservoirs such as Longyangxia have been completed one after another, so the intensity of use of Yellow River water has increased such that the river (downstream in Henan and Shandong) often runs dry. Simultaneously, water quality has decreased. (Because of ) pollution by the Lanzhou’s industry many irrigation areas are unable to irrigate in the agricultural irrigation season because of the bad water quality. Only when the river floods is there enough water for farmers to irrigate, otherwise in periods of low flow, the river water is black and smelly and irrigation makes the roots of crops rotten and give a poor harvest. Baiyin once had a big poisoned water pollution problem, which made several thousand people sick; some even were pathogenetic and were sent to the hospital. 

Figure 1  Annual average precipitation isoline in Northwest China
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