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Overview

T

here is a long history of irrigation agriculture in the Tarim Basin. In recent 50 years, the irrigation areas increased rapidly.  At the same time the desertification areas also increased.  The area of natural vegetation and the ecotone between farmland and desert is decreased.  Because most of the river water is carried to irrigation canal for agriculture, several serious ecological problems are created in the lower reaches.  The irrigated agriculture with high water consumption and low economic benefit faces challenge.  The paper introduces the water resources and irrigated agriculture situation in the Tarim Basin and mentions some problems and methods for developing sustainable agriculture.  The bases for developing sustainable agriculture in the Tarim Basin are: first, the united water management in the whole river system must be formed; second, water-saving irrigation method should be used; third, ecological water muse be remained.

Introduction 

The Tarim Basin is the biggest arid inland basin in China.  It is located in Asia European Continent and far away from the sea.  The total area is 1.02 million square kilometer.  Mountain area is 0.587 million square kilometer and desert area is 0.333 million square kilometer.  The Tarim Basin is one of the driest land in the world.  There are 2.081 million hectare of irrigation area, 8.257 million of population, and 43.634 billion cubic meter water resources (6.074 billion cubic meter water resources is from neighbor countries). In the farmland plain the annual precipitation is 30-80 mm, the dry index is more than 10, and the solar radiation is 5.8 billion J/m2 per year.  

The Tarim Basin is the ideal land for agriculture. The heat conditions are favorable and waste land are wide distributed. Water resources supplied by snow and glaciers in the mountain areas are stabilization. Now this region is the biggest cotton production region in China and 3.7% of the world cotton is produced in the region. There are oil and gas resources in the region.
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Figure 1.  The map of the Tarim river basin system

The Basic Conditions in the Tarim Basin

There are 39.2×109 m3 of river water and 4.455×109 m3 of underground water in the Tarim Basin.  Most of the water comes from the 144 rivers originated in the south slopes of the Tianshan Mountains, the north slopes of the Kunlun mountains, and the Pamir highlands.  The mountain region is water supply region, the plains comprise the water consumption region.

The River Systems and Water Resources

Most of the rivers in the Tarim Basin are small rivers and their discharges are less than 0.1 ×109 m3, begin in glaciers and stop in the desert. There are 9 rivers that annual runoff is more than 1 ×109 m3.  According to the regional zone and river channel relationship, seven rivers system are divided.  The Tarim river system consist of three tributaries (the Aksu River, the Yarkant River and the Hotan River), the Kashigar River consist of small rivers begin in Pamir highlands, the Weigan River, the Dina River and the Kaidu-Kongque River come from the Tianshan Mountains, the Keriya River and the Qarqan River come from the Kunlun Mountains.  The water resources of these 7 rivers are listed in Table 1. 

Other water resources can be used in agriculture including 0.028×109 m3 river runoff from small streams in the east desert region, and 16.9325×109 m3 ground water transformed by surface water in the plain region.

Table 1.  Water Resources in Tarim River Basin (unit: 109 m3)

	River name
	Tarim
	Kashigar
	Kaidu
	Weigan
	Dina
	keriya
	Qarqan

	Surface Runoff
	22.048
	5.086
	3.97
	3.46
	6.17
	2.11
	1.86

	Ground water resources
	1.7991
	0.7425
	0.605
	0.7648
	0.1537
	0.2646
	0.1403

	Total water resources
	23.8471
	5.8285
	4.575
	4.2248
	6.3237
	2.3746
	2.0003


Transboundary Water Fluxes with Neighboring Countries

There are 3 tributaries that originate outside China.  The upper reaches of the Aksu River – the Tuoshigan River and the Kunmalike River begin in Kirghizstan.  The tributary of the Kashigar River – the Kezhir River begins in Kirghizstan and Tadzhikistan.  The tributary of Yarkant River  - Keleqing River begins in Pakistan.  All of the tributaries have not the hydrometric station and lack of data.  The total of water quantity come from above 3 countries are 6.303×109 m3 (estimated according to the basin areas and runoff contour map).

Key Characteristics of Water Resources 

· The distribution of the water resources is more in the west than in the east, and more in the north than in the south. Total of 83.5% of water resources is in the west part along the line of 83°E, and 56.8% is in the north part along the line of 39°N.  There are many high mountains and glaciers and snow cover, precipitation in the west part is more than in the east part. In the east part of the Tarim Basin there is no high mountains and rainfall is quite limited.

· Water supply is stable. The monthly variations of discharge are large, whereas the yearly variations of discharge are small.  The river discharge dispersion coefficient for most of the river in the Tarim Basin is less than 0.2.  The distribution of discharge every year is very different.  The discharge of large 4 mouths takes up 70-80% of the total annual discharge.  In the Yulongkax River, the discharge of large 4 months takes up 89.2% of the total annual discharge. 

· The main supply of runoff is glacier melt water.  Water resources in the Tarim Basin Rivers have 40.2% of glacier water.  The highest glacier-melt water is in the Muzhati river, for which glacier melt water takes up 81.8% of the total runoff.

· The mountain region is the runoff formation region, the plain region is the water consumption region. The precipitation is higher, the evaporation is lesser in the mountain region than in the plain region.  Mountain region is the wet island in arid land.  In the Tarim Basin the runoff formation areas is larger than plain area.  This is the main reason why in plain area there is only little precipitation but a great quantity of water.  This condition is different from other arid lands in the world.

· Most of the underground water is transformed by surface water.  In plain region, there are 79.2% of total underground water is transformed by surface water.

· The quality of runoff and underground water is become worse along flow route.  The water quality of runoff in the upper reaches is better than that in the lower reaches. Usually the water quality becomes worse after rivers enter plain region.  The salt content of  the underground water in alluvial fan is usually less than 0.5g/l.  But in the desert areas it is more than 4.0g/l.

Economic Conditions

There are five administration districts including 41 counties and 56 state farms in the Tarim Basin.  In 1998, the population was 8.257 million and the cultivated area was 1.103 million ha.  The annual gross domestic product is 30.63 billion Chinese Yuan (3.69 billion US dollar).  The total food yield is 0.3675 million ton and cotton yield is 0.685 million tons.  The Tarim Basin is the biggest cotton production region in China; 17.1% of the Chinese cotton and 3.7% of the world cotton are produced in the region.  The Tarim Basin also has gas and oil resources. The region is the potential important oil supply place in China.

The situation and problems for irrigated agriculture

No agriculture can survive in the Tarim Basin without irrigation. The lands between the mountains and desert is the mainly agriculture farmland.  There are 5.8 million ha of suitable waste land available for agriculture.

Irrigation Engineering Conditions

Up to 1998, there are 167 reservoirs.  The total volume of storage in the reservoirs is 3.82×109 m3. There are 382 sluice are constructed for carrying water.  The total length of irrigation canal is 0.1574 million kilometers and the lined canal length is 35.4 thousands kilometers.

Table 2.   The irrigated agriculture situation in Tarim River in 1995

	Item 
	unit
	Aksu river
	Yarkant river
	Hotan river
	Total

	Total water resources
	109 m3
	8.138
	7.435
	4.458
	20.031

	Including: river runoff
	109 m3
	7.849
	7.354
	4.350
	19.553

	Total water consumption
	109 m3
	5.65
	6.79
	2.522
	14.962

	Including:irrigation water
	109 m3
	5.512
	6.081
	2.506
	14.099

	River water consumption
	109 m3
	5.512
	6.067
	2.506
	14.085

	Ground water consumption
	109 m3
	0
	0.014
	0
	0.014

	River water utilized rate
	%
	59.39
	87.3
	70.06
	69.43

	Irrigation areas
	1000 ha
	317.31
	393.61
	134.6
	845.52

	Cotton areas
	1000 ha
	122.6
	166.05
	26.6
	315.25

	Number of Reservoirs
	site
	6
	39
	22
	67

	Reservoir volume
	109 m3
	4.97
	12.37
	5.62
	22.95

	Runoff regulated coefficient


	
	0.063
	0.168
	0.129
	0.12

	Canal system density
	km/kha
	89.6
	142.2
	171.5
	134.4

	Canal utilization coefficient
	
	0.396
	0.415
	0.43
	0.414

	Canal lined rate
	%
	10.81
	8.16
	20.83
	13.27

	Gross irrigating quota
	m3/ha
	17371
	15414
	18618
	16658

	Agriculture total output
	t
	809698
	1007981
	457806
	2275485

	Including: cotton output
	t
	188101
	225615
	25980
	439696

	Total agriculture output value
	Million Chinese Yuan
	776.3415
	39.493356
	1675.4197
	6401.097

	Per m3 water yield
	kg/m3
	0.147
	0.166
	0.183
	0.162

	For cotton
	kg/m3
	0.088
	0.088
	0.052
	0.084

	For food
	kg/m3
	0.31
	0.21
	0.17
	0.23

	Per m3 water value
	Yuan/m3
	0.14
	0.65
	0.67
	0.45


*not including the water from abroad 
The total length of drainage canal is 70.7 thousands km. There are 191 irrigation regions that the farmland is more than 700 ha. The effective irrigation area is 0.13389 million ha. There are 17 irrigation regions that the farmland is more than 20 thousands ha. The effective irrigation area is 0.576 million ha.

Irrigation Water Conditions

There are 95% of the total utilized waters is for irrigation. for most of the small river, 70%-80% of the river water are carried for irrigation.  In 1998 the total water consumption is 26.46 ×109 m3. Agriculture irrigation consumption is 26.29 ×109 m3 (99.36%).  Irrigation quota is 11910-19779 m3/ha. The canal effective utilization coefficient is 0.42-0.74. 

After 1990, the river water utilized for agriculture irrigation increased slowly.  The underground water utilized for agriculture irrigation increase quickly.  Now water utilization for irrigated agriculture is changing from just using river water to both using river water and groundwater.  Table 2 shows the irrigated agriculture situation for the main water system of the Tarim Basin – for the three source branches of the Tarim River. 

Irrigation Area Development Conditions 

It is the quick expenditure period for irrigation area in the Tarim Basin in recent 50 years. The average annual increased irrigation area is 22.079 thousands ha. Figure 2 is the irrigation areas changing map in the Tarim Basin.
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Challenges Faced in Irrigated Agriculture 

· The percentage of river water carried to irrigation area is high and the irrigation water utilization efficiency is low. Through the water carry system, 70-80% of the river water is carried to irrigation areas.  A lot of water is lost on the way.  The average canal water utilization coefficient is about 0.4.  In the Tarim Basin there are many plain reservoirs in the farmland district. The reservoir water utilization efficiency is only 50%.  The seepage and evaporation loss is about 50%.  It means that more than 50% of the river water is lost before it enters the farmland. 

· Traditional surface irrigation method is the main irrigation method in the Tarim Basin.  The water loss in farmland is high.  It is suggested that ditch irrigation should be used. The plastic slice irrigation is the widespread method in cotton farmland.  Sometimes flooding irrigation is used when the water is abundant.  Traditional surface irrigation has caused farmland water deep infiltration and the underground water table risen after irrigation.

· The contradiction of water supply and water requirement during spring season. There is a lack of irrigation reservoirs.  Because the temperature in mountain regions rises slower than in agriculture regions.  The irrigation water consumption graph and discharge hydrograph is not coincidental.  The reservoir could not provide enough water for irrigation.  The contradiction of water supply and water requirement is serious during spring season.  During March to May, 30%--40% of the total irrigating water is consumed, and only 10%--20% of the annual discharge is formed in these 3 months. 

· Low irrigation water benefit.  In the Tarim Basin one cubic meter water yield 0.23 kg food, or 0.084 kg cotton, the agriculture value is 0.45 Chinese Yuan.  Compared with other advanced irrigation area in Xinjiang it is lower.  The agriculture development in Tarim Basin is based on enlargement the irrigation areas and increased the water utilization. 

· The primordial and secondary salinization and alkalization in irrigated farmland are widespread. The salt content is high in the shallow soil of Tarim Basin. It is essential that using high irrigation quota to reclaim farmland. Since the lack of drainage system, several years late the underground water table is rise. The salt move to upper layer again. Now 1/3 -1/4 of the farmland have salinity problem.

· The contradiction of agriculture and ecological water requirement. The natural plants based on flood and underground water supply are dead.  The natural plant areas are reduced and ecological environment is affected adversely.  During the recent 50 years, the irrigation water consumption increased and the river water decreased continuously.  

· The water quality in the lower reach is worse.  Now the drainage waters from the irrigation areas usually flow to lower reach of the river.  The river has become the main drainage canal.  The saline waters enter the river and the water quality gets worse.   In 1958, the annual average water salt content was 0.73 g/l in the main stream of Tarim River; it was less than 1 g/l all the time.  In 1976,  there were 6 months when the salt content more than 1g/l.  In 1984, there were 9 months the salt content was more than 1g/l.  In 1991,  all the time the salt content was more than 1g/l.  During the recent 3 years, in middle reach and lower reach of the Tarim River, the water salt content in the plain reservoir has been more than 2g/l all the time.  Apart from the flooding season the salt content is 3.0 - 6.0 g/l for the river water.  Recent 10 years the raise speed of the water salt content in Tarim river is 5% per year.

· Water price is lower and water management policy should be improved.  Firstly now there is not a unity water management agency in Tarim Basin.  Different rivers belong to different water management agency authorized by local government. Secondly for most of the irrigation regions the water bill is based on farmland areas.  Thirdly the price of river water and groundwater is different. The groundwater price is 5-10 times high compared with river water. The price of river water is about 0.4 – 0.9 U.S. dollar/ 100 m3. High underground water price is the reason why the underground water utilization rate is lower.

Sustainable water management Strategies

For developing irrigation agriculture most of the river water are consumed. Two very important ecological problems are caused: (1) Secondary soil salinization and alkaline problem in irrigation region. (2) The desertification and natural vegetation decrease outside the irrigation regions.  It has become the main problem that achieving the sustainable irrigated agriculture development and water utilization, satisfying the water requirement for social, economic and ecological needs.  The urgent problem is unification and integration of water management. Focused on the water resources and water utilization situation, some suggestions are listed below.

· Establish a unity water management organization for managing all rivers and water resources.  In 1990 the Tarim Basin Management Bureau was established. But the management function is limited in the main stream of Tarim River.  Now the task of TRBMB is: (1) Ensure the river water arrives in the lower reach, protected and renewed the nature desert plant in the lower reach land. (2) Establish a general program and water utilization plan for the main stream of Tarim River. The river program and water utilization plan of the whole river is lacking.  Now every branch river or small river system has the water management bureau authorized different local government. It is urgently needed to change this administration relationship. The TRBMB is the highest water administration organization in Tarim Basin. Other river water management departments are authorized by TRBMB.

· Promulgate a water policy law. Based on the water policy law to administrate the Tarim Basin river water. Some regulation and law for the river water management are established. Including “The water policy and temporary regulation for water resources management in the Tarim Basin ” and “Tarim Basin management methods”. “The water resources administration law in Tarim river Basin” is agreed by Xinjiang People’s congress.

· Established a uniform water price system. Using the price method to control water consumption.  Now the water price in the Tarim Basin is lower.  It is urgently to reform the water price.  Firstly, according to the water measuring result to pay the water bill.  Secondly, the water price is raised to the costs of water supply.  Thirdly, adopting different water utilization price policy and encouraging saving water.  If one water user exceeded his normal permission water quantity the price is different.  Fourthly, unifying and harmonizing the surface water and underground water price. Encourage pumping and using the underground water.

· Construct more infrastructure for water engineering and improving the existed infrastructure. Increased the investment. Constructed the mountain areas reservoir engineering, it is benefit to resolve the contradiction of water supply and requirement. It can also control all water resources. For irrigated agriculture developing and ecological improving it is fine too. It is suggest that Tarim River is one national big river should be invested by national budget. 

· Develop Water-saving Agriculture.  Using water-saving irrigation methods and changing the crop structure are the key problems. For crop structure regulation, it should be done that developing a compound structure of agriculture, forestry and animal husbandry, and Increasing the grass and tree areas and growing the water-saving crops. This is the base for ecological agriculture. For irrigation methods, it should be done that extending the sprinkler and drip irrigation and tube water carry technology, and Constructing the lined irrigation canal and disallowing the flood irrigation method. 

Conclusions

In Tarim Basin there is a long history of developing irrigated agriculture.  Since the 1950s-60s, a large scale agriculture exploitation began in the Tarim Basin.  Along with the irrigation areas and water consumption increase some ecological problems, nature vegetation areas decrease and desertification areas increase, are appeared.

Now irrigated agriculture has the decreased benefit and high water consumption problems.  The sustainable agriculture development faces numerous challenges. 

Changing the traditional high water consumption agriculture pattern, fulfilling the union water management policy and insuring the ecological water requirements are the key issues for developing sustainable agriculture in Tarim Basin.

� EMBED Excel.Chart.8 \s ���











[image: image2.wmf]Figure 2    Irrigation area in Tarim River Basin

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

1949

1959

1969

1979

1989

Year

Irrigation Area

(million ha)

_1034324585.unknown

_1058882609.xls
图表1

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998



灌溉面积

Year

Irrigation Area
(million ha)

Figure 2    Irrigation area in Tarim River Basin

0.7050666667

0.7332

0.7695333333

0.8087333333

0.8527333333

0.8714

0.9435333333

0.9209333333

0.9406666667

0.9850666667

1.0458666667

1.1877333333

1.1727333333

1.1236933333

1.1155333333

1.1166

1.1334

1.1734666667

1.1906666667

1.1608666667

1.1566666667

1.1320666667

1.1176

1.0978

1.1054666667

1.1103333333

1.22138

1.22534

1.2303266667

1.27556

1.19066

1.1901333333

1.2242933333

1.3005266667

1.3403066667

1.3937733333

1.4516333333

1.4844733333

1.5069133333

1.5514

1.5867

1.6126333333

1.572

1.61477

1.6317

1.64651

1.67748

1.78693



Sheet1

		塔里木河流域灌溉面积历史资料

		年份				巴州						阿克苏						克州						喀什						和田

				农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场

		1949		50.6						339.7						54.8						423.3						189.2

		1950		57						351.5						58.9						433.8						198.6

		1951		64.5						361.2						65.3						456.5						206.8

		1952		71						376.9						67.1						485.9						212.2

		1953		76.2						395.8						71.1						514.8						221.2

		1954		79.1						410.6						75.2						519						223.2

		1955		83.8						422.2						154.4						531.6						223.3

		1956		89.8						431.9						83.5						548.1						228.1

		1957		97.2						442.3						88.9						554.4						228.2

		1958		101.7						451.4						101.8						582.3						240.4

		1959		117.4						475.3						124.3						597.4						254.4

		1960		162.5						509.2						136.6						643.2						330.1

		1961		151.3						506.4						134.9						647.7						318.8

		1962		130.64						495.2						121.4						641						297.3

		1963		128.9						493.2						104.4						662.4						284.4

		1964		130.7						492.3						103.2						663.7						285

		1965		132.9						501.3						106.2						668.8						290.9

		1966		138.9						511.3						115.3						689.1						305.6

		1967		148.3						516						117.7						695.7						308.3

		1968		145						513.3						115						663.3						304.7

		1969		139.6						517.8						109.6						661.5						306.5

		1970		139.6						512.7						119.1						638						288.7

		1971		139.5						509.4						112.9						626.5						288.1

		1972		133.6						496						112.8						619.8						284.5

		1973		135.5						507.1						109.9						621.6						284.1

		1974		136						507.6						103.6						634						284.3

		1975		221						568						68						691.67						283.4

		1976		221						573						68						693						283.01

		1977		221						577.4						108.57						654						284.52

		1978		226.9						606.42						107.7						690.24						282.08

		1979		135.2		5.94		4.11		458.9		19.9		29.71		105.2		11.58		4.29		646.26		45.2		35		270.18		13.52		1

		1980		140.66		8.97		16.2		466.6		25.85		34.6		69.85		7.38		8.62		640.8		45.26		17.96		272.79		21.6		8.06

		1981		140.66		5.31		15.44		466.57		34.09		35.01		60		7.61		10		640.8		61.88		50.77		272.79		23.1		12.41

		1982		157.85		10.64		47.29		480.72		44.35		34.63		56.83		8.54		13.8		630.21		87.47		62.21		272.79		29		14.46

		1983		149.31		12.55		38.73		494.63		52.42		35.43		67.87		12.71		9.96		621.65		100.74		90.5		273.8		34.8		15.36

		1984		153.18		13.8		44.28		492		53		67		68.73		14.03		10.2		621.69		111.3		94		276.11		44.74		26.6

		1985		156.05		17.02		46.38		493.4		78		70		67.32		15.7		14.1		622.5		129.55		112.35		275.47		63.26		16.35

		1986		156.57		25.78		48.18		493.65		83.7		71.59		66.59		21.42		15.69		629.65		162.87		109.09		245.82		71.79		24.32

		1987		151.15		29.74		44.2		493.64		86.54		75.42		66.59		23		18.82		637.79		175.09		112.55		239.14		77.02		29.68

		1988		155.24		30.53		48.54		498.76		96.51		75.42		67.1		22.31		21.88		633.81		184.27		114.81		242.15		79.69		56.08

		1989		160.17		33.47		57.26		501.94		99.52		76.02		67.65		22.87		28.24		636.47		192.75		124.37		242.33		80.54		56.45

		1990		165.9		36.38		63.77		512.56		99.49		74.63		67.65		21.92		28.24		640.98		197.92		122.8		246.09		84.17		56.45

		1991		116		21.76		39.22		335.31		63.1		43.7		39.6		13.1		11.1		410.73		152.31		84.18		166.55		54.86		20.46

		1992		114.43		23.68		37.18		341.02		68.07		43.48		39.6		14.65		12.33		413.52		155.48		101.35		166.71		57		26.27

		1993		118.48		25.62		34		344.4		71.31		46.55		40.2		14.65		12.33		412.03		160.36		101.39		167.09		57.4		25.89

		1994		119.53		26.29		34.03		347.06		72.77		44.92		40.2		14.65		12.33		411.62		166.61		105.04		167.59		57.91		25.96

				121		27		34		353		78		48		41		15		12		413		172		108		168		60		26

		1998		212.98						520.4						70.39						719.89						263.27





Sheet2

		塔里木河流域灌溉面积历史资料

		年份				巴州						阿克苏						克州						喀什						和田

				农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场		农田有效		园林		草场		万亩						灌溉面积

		1949		50.6						339.7						54.8						423.3						189.2						1057.6		0.71		1949		0.71

		1950		57						351.5						58.9						433.8						198.6						1099.8		0.73		1950		0.73

		1951		64.5						361.2						65.3						456.5						206.8						1154.3		0.77		1951		0.77

		1952		71						376.9						67.1						485.9						212.2						1213.1		0.81		1952		0.81

		1953		76.2						395.8						71.1						514.8						221.2						1279.1		0.85		1953		0.85

		1954		79.1						410.6						75.2						519						223.2						1307.1		0.87		1954		0.87

		1955		83.8						422.2						154.4						531.6						223.3						1415.3		0.94		1955		0.94

		1956		89.8						431.9						83.5						548.1						228.1						1381.4		0.92		1956		0.92

		1957		97.2						442.3						88.9						554.4						228.2						1411		0.94		1957		0.94

		1958		101.7						451.4						101.8						582.3						240.4						1477.6		0.99		1958		0.99

		1959		117.4						475.3						124.3						597.4						254.4						1568.8		1.05		1959		1.05

		1960		162.5						509.2						136.6						643.2						330.1						1781.6		1.19		1960		1.19

		1961		151.3						506.4						134.9						647.7						318.8						1759.1		1.17		1961		1.17

		1962		130.64						495.2						121.4						641						297.3						1685.54		1.12		1962		1.12

		1963		128.9						493.2						104.4						662.4						284.4						1673.3		1.12		1963		1.12

		1964		130.7						492.3						103.2						663.7						285						1674.9		1.12		1964		1.12

		1965		132.9						501.3						106.2						668.8						290.9						1700.1		1.13		1965		1.13

		1966		138.9						511.3						115.3						689.1						305.6						1760.2		1.17		1966		1.17

		1967		148.3						516						117.7						695.7						308.3						1786		1.19		1967		1.19

		1968		145						513.3						115						663.3						304.7						1741.3		1.16		1968		1.16

		1969		139.6						517.8						109.6						661.5						306.5						1735		1.16		1969		1.16

		1970		139.6						512.7						119.1						638						288.7						1698.1		1.13		1970		1.13

		1971		139.5						509.4						112.9						626.5						288.1						1676.4		1.12		1971		1.12

		1972		133.6						496						112.8						619.8						284.5						1646.7		1.10		1972		1.10

		1973		135.5						507.1						109.9						621.6						284.1						1658.2		1.11		1973		1.11

		1974		136						507.6						103.6						634						284.3						1665.5		1.11		1974		1.11

		1975		221						568						68						691.67						283.4						1832.07		1.22		1975		1.22

		1976		221						573						68						693						283.01						1838.01		1.23		1976		1.23

		1977		221						577.4						108.57						654						284.52						1845.49		1.23		1977		1.23

		1978		226.9						606.42						107.7						690.24						282.08						1913.34		1.28		1978		1.28

		1979		135.2		5.94		4.11		458.9		19.9		29.71		105.2		11.58		4.29		646.26		45.2		35		270.18		13.52		1		1785.99		1.19		1979		1.19

		1980		140.66		8.97		16.2		466.6		25.85		34.6		69.85		7.38		8.62		640.8		45.26		17.96		272.79		21.6		8.06		1785.2		1.19		1980		1.19

		1981		140.66		5.31		15.44		466.57		34.09		35.01		60		7.61		10		640.8		61.88		50.77		272.79		23.1		12.41		1836.44		1.22		1981		1.22

		1982		157.85		10.64		47.29		480.72		44.35		34.63		56.83		8.54		13.8		630.21		87.47		62.21		272.79		29		14.46		1950.79		1.30		1982		1.30

		1983		149.31		12.55		38.73		494.63		52.42		35.43		67.87		12.71		9.96		621.65		100.74		90.5		273.8		34.8		15.36		2010.46		1.34		1983		1.34

		1984		153.18		13.8		44.28		492		53		67		68.73		14.03		10.2		621.69		111.3		94		276.11		44.74		26.6		2090.66		1.39		1984		1.39

		1985		156.05		17.02		46.38		493.4		78		70		67.32		15.7		14.1		622.5		129.55		112.35		275.47		63.26		16.35		2177.45		1.45		1985		1.45

		1986		156.57		25.78		48.18		493.65		83.7		71.59		66.59		21.42		15.69		629.65		162.87		109.09		245.82		71.79		24.32		2226.71		1.48		1986		1.48

		1987		151.15		29.74		44.2		493.64		86.54		75.42		66.59		23		18.82		637.79		175.09		112.55		239.14		77.02		29.68		2260.37		1.51		1987		1.51

		1988		155.24		30.53		48.54		498.76		96.51		75.42		67.1		22.31		21.88		633.81		184.27		114.81		242.15		79.69		56.08		2327.1		1.55		1988		1.55

		1989		160.17		33.47		57.26		501.94		99.52		76.02		67.65		22.87		28.24		636.47		192.75		124.37		242.33		80.54		56.45		2380.05		1.59		1989		1.59

		1990		165.9		36.38		63.77		512.56		99.49		74.63		67.65		21.92		28.24		640.98		197.92		122.8		246.09		84.17		56.45		2418.95		1.61		1990		1.61

		1991		174		33		59		503		95		66		59		20		17		616		228		126		250		82		31		2358		1.57		1991		1.57

		1992		172		36		56		512		102		65		59		22		18		620		233		152		250		86		39		2422.155		1.61		1992		1.61

		1993		178		38		51		517		107		70		60		22		18		618		241		152		251		86		39		2447.55		1.63		1993		1.63

		1994		179		39		51		521		109		67		60		22		18		617		250		158		251		87		39		2469.765		1.65		1994		1.65

		1995		181		40		51		530		117		72		62		23		19		620		258		162		252		90		39		2516.22		1.68		1995		1.68

		1998		319		0		0		781		0		0		106		0		0		1080		0		0		395		0		0		2680.395		1.79		1996

																																						1997

																																						1998		1.78693
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Irrigation areas in Tarim River Basin
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Sheet3

		lower reach of Tarim river






