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Abstract: W ater resou rces in sou thw est Ch ina are generally abundan t, bu t its tempo ral and spatia l distribu t ions are no t

su itab le to agricu ltu ral p roduction. A nd m any irrigat ion p ro jects there have gone w rong. A t the sam e tim e, a lo t of w ater

is w asted du ring irrigat ion, so there is u sually a w ater sho rtage w hen the drough t com es. T h is po ses a grave th reat to

agricu ltu ral p roduction and even to farm er’s daily life. T he cu rren t situat ion of agricu ltu ral w ater resou rces, u t ilizat ion of

w ater in agricu ltu re and irrigat ion system in Sou thw est Ch ina w as analyzed and strategies on w ater saving in agricu ltu re,

such as a com binat ion of w ater2saving and agricu ltu ral industria lizat ion, in tegrat ion of relevan t techno logies, m easu res and

po licies, enhancem en t of R and D in w ater2saving, strengthen ing the construct ion of basic w atering facilit ies and leveling

fields, developm en t and app licat ion of app rop ria te techno logies and estab lishm en t of a good system of law s and po licies

w ere pu t fo rw ard in th is paper.

Key words: Sou thw est Ch ina; w ater resou rce in agricu ltu re; cu rren t situat ion; w ater saving; stra tegies

CLC num ber: S27　　　　D ocum en t code: B　　　　Article ID : 1002-6819 (2004) 04-0291-06

Received date: 2003208201　Revised date: 2004204225

Foundation item: p ro ject from Chongqing’s Comm ittee of Science and

T echno logy (01- 6656 and 6712)

B iography: Chen J ian, Ph. D. candidate, p rofesso r, A gricu ltu ral

Engineering Co llege, Southw est A gricu ltu ral U niversity, Chongqing

400716, Ch ina

0　 In troduction

　 Sou thw est Ch ina, includ ing Sichuan, Yunnan,

Gu izhou, Chongqing and X izang, covers 2. 36 m illion

km 2 w ith a popu la t ion of 194. 94 m illion. T h ree

m oun ta in s, H engduan, D alou shan and D aliangshan

sp lit th is a rea in to a " trip le2step ": T ibet P la teau,

Yungu i P la teau and Sichuan Basin. A gricu ltu re is an

im po rtan t secto r of the econom y of the reg ion,

con tribu t ing 16. 7% , 21. 7% , 22. 2% , 25. 3% and

27. 0% to GD P in Chongqing, Yunnan, Sichuan,

Gu izhou and T ibet respect ively, h igher than the

average of Ch ina, 15. 2% [ 1 ]. How ever, it has been

ham pered by frequen t drough ts, ill2equ ipped irriga t ion

w o rk s and ineffect ive u t iliza t ion of w ater resou rces.

A lthough there are som e sim ila rit ies betw een th is

reg ion and the o thers in Ch ina regard ing the issue of

w ater u se in agricu ltu re, d ifferences st ill ex ist. In

fact, the reg ion has fa llen beh ind the o thers, such as

the N o rthw est and the N o rth, in u sing and develop ing

ra inw ater harvest and w ater saving irriga t ion

techno log ies. R elevan t researches are neither p rofound

no r w idesp read. O ne reason fo r th is situa t ion is tha t

the ex ist ing techno log ies are no t su itab le to the

na tu ra l characterist ics and econom ic sta te of the

reg ion. N o t paying enough at ten t ion to the issue of

w ater u se in agricu ltu re is ano ther.

1　W a ter resource and its fea tures in Southwe-

st Ch ina

1. 1　W a ter resource

　 H aving abundan t ra infa ll and p len ty of rivers,

includ ing the Yangtze R iver, the Pear R iver, the Yalu

T sangpo R iver, the N u R iver, the L anchang R iver

and the Yuan R iver, Sou thw est Ch ina po ssesses

1087. 2 b illion m 3 of w ater resou rces, abou t 39. 6% of

the to ta l of Ch ina. T ab le 1 show s tha t the reg ion

accoun ts fo r 32. 2% , 40. 1% and 36. 1% of the to ta l of

Ch ina in the average annual p recip ita t ion, the am oun ts

of su rface w ater and ground w ater respect ively. T he

am oun ts of w ater per cap ita and per hecta re of

cu lt iva ted land reach 263% and 208. 1% respect ively

of the average of Ch ina.

1. 2　Fea tures of wa ter resources in Southwest Ch ina

　 In th is reg ion, w ater resou rce is abundan t, bu t the

vo lum e of w ater resou rces varies grea t ly. F irst ly,

ra infa ll is u sua lly no t even ly d ist ribu ted in a year. A s

show n in tab le 2, in the th ree cit ies of the reg ion,

Kunm ing, Chengdu and Gu iyang, the ra infa ll in

Summ er and A u tum n m akes up 67%～ 85% of the

to ta l of a w ho le year. T here are u sua lly drough ts in

sp ring and summ er. In Sichuan, acco rd ing to

sta t ist ics, there w as a drough t every year in varying

degrees from 1951 to 1995 excep t fo r 1954 and 1956[ 4 ].

In Chongqing, the frequency of drough t in Sp ring is

m o re than 30% and in Summ er as h igh as 70%～
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90%. T he Summ er drough t lasts fo r 20～ 30 d often,

and som etim es m o re than 50 d [ 5 ]. W h ile, f loods occu r

occasiona lly [ 6, 7 ]. T ab le 3 show s areas of cu lt iva ted

land tha t w ere covered and affected by floods and

drough ts respect ively in 2001. Secondly, p recip ita t ion

changes grea t ly from year to year. A nnual

p recip ita t ion of som e years is 2. 5～ 3 t im es as h igh as

tha t of som e o ther years. T h ird ly, som e dist ricts have

m o re p recip ita t ion than o thers. Fo r exam p le, Gu iyang

go t 1441. 2 mm of p recip ita t ion w h ile L asa go t on ly

529. 7 mm in 2000. Even in the sam e m un icipa lity of

Chongqing, the average of annual p recip ita t ion s a t

Q ian jiang and Tongnan are 1445. 3 mm and 987. 5 mm

respect ively, fo rm ing a b ig gap. In the Sichuan Basin,

annual ra infa ll often varies a long w ith the heigh t. It

can be as h igh as 1700 mm in som e m oun ta in reg ion s

bu t as low as 800 mm in som e valleys. It is clear tha t

a ll of these fea tu res of w ater resou rce are no t su ited to

agricu ltu ra l p roduct ion.

Table 1 W ater resources in Southwest Ch ina [2, 3 ]

Region
A verage annual

p recip itat ion
öbillion m 3

Surface
w ater

öbillion m 3

Ground
w ater

öbillion m 3

To tal w ater
resource

öbillion m 3

Population

To tal
öm illion

W ater per cap ita
öm 3·person- 1

Cultivated land

To tal
öm illion hm 2

W ater per ha.
öm 3·hm - 2

N ation 6188. 9 2711. 52 828. 77 2746. 03 1295 2120. 5 95. 67 28702. 2

Chongqing 117. 4 51. 1 10. 28 51. 1 30. 90 1653. 7 2. 56 19960. 9

Sichuan 471. 5 262. 00 80. 16 262. 28 83. 29 3149 6. 81 38514. 0

Guizhou 209. 4 103. 50 25. 89 103. 50 35. 25 2936 3. 73 27748. 0

Yunnan 482. 4 222. 10 73. 80 222. 10 42. 88 5179 4. 74 46856. 5

T ibet 713. 2 448. 20 109. 43 448. 20 2. 62 171068 0. 36 1245000

Southw est Ch ina 1993. 9 1086. 9 299. 56 1087. 18 194. 94 5577 18. 2 59735. 2

Southw est as
% of Ch ina

32. 2 40. 1 36. 1 39. 6 15. 05 263. 0 19. 02 208. 1

Table 2　Percen tages of seasona l prec ip ita tion

a t three c ities in Southwest Ch ina [6 ]

C ity
Sp ring

ö%
Summ er

ö%
A utum n

ö%
W inter

ö%

Kunm ing 11 60 25 4

Chengdu 16 63 18 4

Guiyang 29 47 20 4

　A no ther fea tu re of w ater resou rce in Sou thw est

Ch ina is tha t though there are a lo t of rivers, the co st

of u sing th is w ater to irriga te farm land is very h igh,

becau se the land is m uch h igher than the rivers.

Table 3　Areas covered and affected by f loods and droughts

in Southwest Ch ina in 2001[1 ]

D istrict

F loodö1000 hm 2

A reas
covered

A reas
affected

D rough tö1000 hm 2

A reas
covered

A reas
affected

Chongqing 256 121 1400 698

Sichuan 613 327 2980 1490

Guizhou 225 120 698 333

Yunnan 392 231 582 280

T ibet 12 10 23 10

2 　 Util iza t ion of wa ter in agr iculture and

irr iga tion system in Southwest Ch ina

2. 1　Sta tus of wa ter use in agr iculture

　T ab le 4 show s tha t in 1999 the agricu ltu ra l secto r

con sum ed a grea ter part of w ater, as com pared w ith

the indu stria l and civil ones. W ater u sed in agricu ltu re

accoun ted fo r 64. 3% of the to ta l in the w ho le

Sou thw est and 35. 6% , 63. 7% , 55. 1% , 76. 6% and

90. 9% in Chongqing, Sichuan, Gu izhou, Yunnan and

T ibet respect ively. O n ly in Chongqing, the percen tage

w as low er than 50%. How ever, a lo t of fa rm land is

no t irriga ted. A s show n in T ab le 5, the effect ive

irriga ted area and the en su red irriga ted area are bo th

sm all in th is reg ion. T hey m ade up on ly 24. 41% and

12. 57% , 36. 26% and 25. 19% , 17. 52% and

14. 23% , 29. 61% and 17. 66% and 44. 74% and

17. 32% of the to ta l cu lt iva ted land area in

Chongqing, Sichuan, Gu izhou, Yunnan and T ibet

respect ively, a ll low er o r m uch low er than the average

level of Ch ina.

2. 2　Sta tus of irr iga tion works

2. 2. 1　W ater sto rage p ro jects

　 T here are a few large irriga t ion w o rk s in the

Sou thw est. A cco rd ing to reference [ 2 ], am ong 5683

irriga ted d ist ricts la rger than 666. 67 hm 2 in Ch ina,

T ibet, Gu izhou. Chongqing, Yunnan and Sichuan go t

51, 76, 82, 191 and 254 respect ively, am ong 141 of

tho se betw een 20 khm 2 and 33. 33 khm 2, on ly Yunnan

go t 6, and am ong 101 of tho se la rger than 33. 33 khm 2

each, on ly Yunnan and Sichuan go t 1 and 3

respect ively. T ab le 6 illu st ra tes the num bers and

capacity of sm all, m edium and large reservo irs in the

reg ion. How ever, becau se m o st of the reservo irs w ere

bu ilt in the 1950’ - 1970’ and have received lit t le

m ain tenance ever since then, their capacit ies have
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decreased largely. Fu rtherm o re, som e of them are in

need of m ain tenance and repa ir. Fo r exam p le, in

Chongqing, 1388 reservo irs, accoun t ing fo r m o re than

a half of the to ta l of the m un icipa litys 2750 reservio r

are in need of m ain tenance and repa ir, resu lt ing in a

300 m illion m 3 decrease in sto rage capacity and an

effect upon irriga t ion of m o re than 66667 hm 2 of

field [ 8 ]. Besides reservo irs, there are lo ts of sm all

w ater sto rages, such as ponds, w ith 100 m 3 o r so of

capacity each. Con structed in recen t years they are

exp lo ited to harvest ra inw ater and irriga te fields and

p lay an im po rtan t ro le w hen drough ts com e.

How ever, their p lan, a rrangem en t, m atch ing w ith

o ther irriga t ing equ ipm en t and m anagem en t st ill p rove

to be a p rob lem.

Table 4　Am oun t of water con sum ed in agr icultura l, industr ia l and c iv il sectors in Southwest Ch ina in 1999[2, 3 ]

Region
To tal w ater

resource
öbillion m 3

To tal consum ed
w ater

öbillion m 3

U sed in agricu ltu ral secto r

To tal
öbillion m 3

P ropo rtion
ö%

U sed in industrial secto r

To tal
öbillion m 3

P ropo rtion
ö%

U sed in civil secto r

To tal
öbillion m 3

P ropo rtion
ö%

To tal 1087. 18 52. 28 33. 611 64. 3 11. 443 21. 9 7. 226 13. 8

Chongqing 51. 1 5. 517 1. 963 35. 6 2. 352 42. 6 1. 202 21. 8

Sichuan 262. 28 20. 638 13. 141 63. 7 4. 868 23. 6 2. 629 12. 7

Guizhou 103. 5 8. 769 4. 833 55. 1 2. 408 27. 5 1. 528 17. 4

Yunnan 222. 1 14. 787 11. 329 76. 6 1. 749 11. 8 1. 709 11. 6

T ibet 448. 2 2. 579 2. 345 90. 9 0. 066 2. 6 0. 168 6. 5

Table 5　Effective and en sured irr iga ted areas in Southwest Ch ina in 2000[2 ]

Region
Cultivated land

area ök hm 2

Effective irrigated area

To tal ök hm 2 Percen t as cu lt ivated land ö%

Ensured irrigated area

To tal ök hm 2 Percen t as cu lt ivated land ö%

N ation 95673 55013. 15 57. 50 40164. 26 41. 98

Chongqing 2560 624. 77 24. 41 321. 78 12. 57

Sichuan 6810 2468. 99 36. 26 1715. 25 25. 19

Guizhou 3730 653. 37 17. 52 530. 72 14. 23

Yunnan 4740 1403. 40 29. 61 836. 94 17. 66

T ibet 360 161. 07 44. 74 62. 35 17. 32

Table 6　Num ber of reservo irs in Southwest Ch ina in 2000[2 ]

Region

To tal

num ber

öunit

capacity

öm illion m 3

L arge reservo ir

num ber

öunit

capacity

öm illion m 3

M edium reservo ir

num ber

öunit

capacity

öm illion m 3

Sm all reservo ir

num ber

öunit

capacity

öm illion m 3

N ation 85120 518357. 64 420 384281. 39 2704 74639. 04 81996 59437. 21

Chongqing 2730 3694. 60 3 1500. 47 33 653. 48 2694 1540. 65

Sichuan 6657 8758. 04 5 2574. 70 95 2456. 18 6557 3727. 16

Guizhou 1927 7442. 33 7 4797. 24 50 1283. 16 1870 1361. 93

Yunnan 5178 8314. 98 3 877. 60 145 4245. 22 5030 3192. 16

T ibet 47 1024. 26 2 821. 00 2 162. 00 43 41. 26

　N o te: T he capacity of the large reservo ir is over 100 m illion cubic m eters, the m edium is from 10 m illion to 100 m illion cubic m eters, and the sm all is

from 100 000 to 10 m illion cubic m eters.

2. 2. 2　W ater pum p s and pum p ing sta t ion s

　A s show n in T ab le 7, the Sou thw est Ch ina has a

la rge num ber of pum p ing sta t ion s. In addit ion, there

are a lo t of sm aller pum p s pow ered by engines o r

m o to rs. Pum p s are very im po rtan t fo r the agricu ltu re

in th is reg ion, especia lly in m oun ta inou s and h illy

areas and w hen there is an ex trao rd inarily seriou s

drough t and reservo irs and ponds dry up. In Sichuan,

pum p s genera lly supp ly 40 b illion m 3 of w ater annually

fo r irriga t ing and en su re irriga t ion of 1 m illion hm 2 of

field, 933. 33 khm 2 of w h ich are paddy field. T hat

accoun ts fo r abou t 40% of the p rovince to ta l a rea of

paddy fields, and tw o2th irds of paddy fields there in

h illy areas are irriga ted w ith pum p s[ 9 ]. In Chongqing,

70% of the to ta l effect ive irriga ted areas w ere w atered

by pum p s in 2002. How ever, being o ld and lack ing in

m ain tenance m o st of them con sum e o il o r electricity

m uch m o re than the standard and are inefficien t and

un safe. A lthough con siderab le headw ay has been

m ade in renovat ing pum p ing sta t ion s since 1980’, the

task is fa r from being fin ished. Fo r exam p le,

acco rd ing to sta t ist ics, nearly a ha lf of pum p ing

equ ipm en t in Sichuan have been u sed fo r m o re than 15

years and one2th ird of tho se have w o rked longer than

they shou ld and are now inefficien t. M o to rs, pum p s

and tran sfo rm ers m ade in 1950’ - 1960’ shou ld be

elim ina ted, bu t are st ill u sed in m any key pum p ing

sta t ion s[ 9 ]. A s m any as 74. 1 thou sand pum p ing
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equ ipm en ts in Chongqing are p laned to repa ired o r

renovated in 2004. A fter 370 thou sand pum p ing

equ ipm en t being repa ired in the " N in th F ive2year

P lan " in Sichuan, tw o k inds of pum p ing sta t ion s are

w an ted to be renovated in separa te ba tches in the

"T en th F ive2year P lan" in Sichuan. O ne is tho se w ith

100 kW of pow er each, 866 in a ll, and the o ther is

tho se w h ich have 1000 kW of pow er each and can

cover 666. 67 hm 2 of fields[ 9 ].

Table 7　Num ber of farm ing pum ps and pum p ing sta tion s in Southwest Ch ina in 2000[2 ]

Region
Po ssession of irrigation
and drainage m ach inery

öMW

Farm
pump

ök ilo2unit

Pump station

öunit öMW

E lectrical mo to r pow ered
drainage and irrigation station

öunit öMW

D iesel engine pow ered drainage
and irrigation station

öunit öMW

N ation 41569. 7 1633. 65 506067 21798. 4 423786 20017. 3 82281 1781. 1

Chongqing 352. 7 22. 83 7609 301. 5 7456 298. 4 153 3. 1

Sichuan 1564. 0 38. 78 29323 1054. 8 26992 1028. 4 2331 26. 4

Guizhou 315. 4 9. 11 7969 208. 1 6935 189. 8 1034 18. 3

Yunnan 728. 4 8. 88 12696 651. 8 12155 644. 0 514 7. 8

2. 2. 3　D itches and p ipes

　 T here are variou s d itches and p ipes in irriga t ing

system s in Sou thw est Ch ina, of w h ich so il d itches,

stone ditches and cem en t d itches m ake up a large part.

D am age, seepage and ill m atch ing of d itches are found

comm on ly. Fo r exam p le, in Chongqing, 6200 km of

ditches have no t m atched w ith o ther w ater

con servancy facilit ies; and no m easu res have been

taken to p reven t w ater seep ing ou t of 3800 km of

ditches. In addit ion, a lo t of w ater is lo st th rough

vapo riza t ion. T he average w ater ava ilab ility of the

cana l system is 0. 31, 0. 34, 0. 35, 0. 40 and 0. 44 in

X izang, Yunnan, Gu izhou, Sichuan and Chongqing

respect ively [ 3 ]. A nd m o re than 55%～ 69% of w ater is

lo st du ring the tran spo rta t ion [ 10, 11 ].

2. 3　Appl ica tion of irr iga tion technolog ies

　 In recen t years, variou s techno log ies of w ater2
saving irriga t ion have been developed and adop ted in

Ch ina. T ab le 8 lists the areas and percen tages

associa ted w ith som e of tho se techno log ies of the

Sou thw est and of Ch ina in 2000, and tho se w here the

techno log ies w ere app lied best in Ch ina. Excep t

Gu izhou, the o ther parts of the Sou thw est st ill m ain ly

u sed trad it iona l irriga t ion m ethods. Com pared w ith

the average level of Ch ina, the reg ion lagged far

beh ind in app lying advanced w ater2saving irriga t ion

techno log ies, especia lly low 2p ressu re p ipe irriga t ion

and sp rink ler irriga t ion. O n ly in respect of cana l

seepage con tro l. Yunnan, Sichuan and Gu izhou

exceeded the average level of Ch ina. It is qu ite eviden t

tha t there ex isted a b ig gap betw een Sou thw est Ch ina

and tho se advanced areas in app lying the techno log ies.

Table 8　Areas and percen tages assoc ia ted with water- sav ing irr iga tion technolog ies of Southwest Ch ina in 2000[2 ]

Region

V alid

irrigation

area

ökhm 2

T radit ional
irrigation

A rea
ökhm 2

Percen tages
of valid
irrigation

area

Canal seepage
contro l

A rea
ökhm 2

Percen tages
of valid
irrigation

area

L ow p ressure
p ip ing

A rea
ökhm 2

Percen tages
of valid
irrigation

area

Sp rink ler
irrigation

A rea
ökhm 2

Percen tages
of valid
irrigation

area

M icro2irrigation

A rea
ökhm 2

Percen tages
of valid
irrigation

area

O ther irrigation

A rea
ökhm 2

Percen tages
of valid
irrigation

area

N ation 55013. 15 38624. 29 70. 21 6361. 33 11. 56 3567. 92 6. 49 2131. 4 3. 87 152. 58 0. 28 4175. 63 7. 59

Chongqing 624. 77 574. 94 92. 03 36. 42 5. 83 6. 34 1. 01 1. 3 0. 21 0. 07 0. 01 5. 7 0. 91

Sichuan 2468. 99 1780. 48 72. 11 620. 27 25. 12 13. 02 0. 53 23. 21 0. 94 3. 63 0. 15 28. 38 1. 15

Guizhou 653. 37 360. 95 55. 24 181. 63 27. 8 14. 83 2. 27 3. 54 0. 54 6. 07 0. 93 86. 35 13. 22

Yunnan 1403. 40 1149. 24 81. 89 185. 4 13. 21 17. 73 1. 264 1. 03 0. 07 0. 93 0. 066 49. 07 3. 5

T ibet 161. 07 146. 67 91. 06 14. 16 8. 79 — — 0. 17 0. 11 — — 0. 07 0. 04

H ighest level
of Ch ina

—
106. 3

Shanghai
37. 18

Shanghai
1352. 09
X in jiang

42. 23
X in jiang

153. 40
Shanghai

53. 66
Shanghai

300. 48
Heilongjiang

14. 79
Heilongjiang

18. 65
Shanxi

1. 42
Shanxi

— —

2. 4　 Irr iga tion schedules

　 T he sho rtage of ra t iona l irriga t ion schedu les fo r

d ifferen t crop s, so ils, clim ates, irriga t ion

techno log ies, m anagem en t and econom ic situa t ion s is

ano ther b ig p rob lem w h ich the Sou thw est m et.

T rad it iona l irriga t ion schedu les, o r irriga t ion

schedu les by experience are app lied comm on ly in the

reg ion, even w here w ater2saving equ ipm en t is in u se.

2. 5　M anagem en t of irr iga tion system

　T here are m ain ly th ree p rob lem s in the m anagem en t

of irriga t ion system s in the Sou thw est to be so lved.

T he first one is tha t the p rice of w ater u sed fo r

irriga t ion is no t fa ir. Genera lly, now the p ract ica l

p rice is equal to on ly tw o2th irds of the co st. T h is

p laces m anagem en t in a d iff icu lt po sit ion and ham pers

the efficien t u se of w ater. T he second one is tha t

relevan t governm en t departm en ts, such as tho se

invo lved w ith w ater con servancy, agricu ltu re,
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agricu ltu ra l m ach inery and science and techno logy

have no t fu lly coopera ted in sp read ing w ater2saving

techno log ies, no r have researchers of relevan t f ields.

A s a resu lt, relevan t w ater2saving techno log ies have

no t been w ell2m atched in the reg ion. T he last one is

tha t there is a b ig gap betw een w hat the governm en t

and researchers suggest fa rm ers to do in u sing w ater

and w hat the farm ers are w illing to adop t.

3　M ea sures to prom ote wa ter- sav ing irr iga ti-

on in Southwest Ch ina

3. 1 　Com bina tion of wa ter- sav ing and agr iculture

industr ia l iza tion [12- 15 ]

　Fo r Ch ina jo in ing W TO and the ad ju stm en t of ru ra l

econom ic structu re, w ater saving techno logy and

m easu res shou ld be developed and sp readed th rough

the select ion and developm en t of superio r agricu ltu ra l

indu stries. By th is w ay, the techno logy and m easu res

can be popu larized bet ter and faster.

3. 2　 In tegra tion of relevan t technolog ies for wa ter-

sav ing[4, 15- 19 ]

　V ariou s relevan t techno log ies, as w ell as m easu res

and po licies shou ld be in tegra ted in line w ith the loca l

condit ion s to im p rove w ater con serva t ion. T here are

m any oppo rtun it ies to do th is. Fo r exam p le, by tak ing

advan tage of the reg ion abundan t ra infa ll,

m oun ta inou s and h illy topography, variou s species of

crop s and o ther p lan ts and so on, each of the fo llow ing

group s can be w ell in tegra ted: harvest ing ra inw ater

and pum p ing w ater from rivers and ponds[ 20 ]; new

w ater con servancy facilit ies and o ld ones; non2
pow ered irriga t ion and pow ered one; w ater2saving

techno logy and energy2saving techno logy [ 21 ]; d ifferen t

relevan t m easu res, such as tho se by engineering,

agricu ltu re and o rgan ism ; and techno log ies,

m anagem en t and po licies.

3. 3　Enhancem en t of R and D in wa ter-

sav ing[14, 22- 25 ]

　R &D in w ater2saving m u st be enhanced part icu la rly

in the fo llow ing fields: w ater2saving m easu res by

engineering, agricu ltu re and o rgan ism , especia lly

tho se w ith h igh techno logy, ra t iona l irriga t ion

schedu les to d ifferen t condit ion s, app lica t ion of the

info rm at ion techno logy in design and am elio ra t ion of

irriga t ion system s, feasib le regu la t ion s of bu ild ing

w ater2saving irriga t ion facilit ies and m anagem en t of

irriga t ion system s.

3. 4　Strengthen ing ba sic con struction [9, 17, 26- 28 ]

　Con struct ion of basic w ater con servancy facilit ies,

such as reservo irs, ponds, pum p ing sta t ion s, d itches

and p ipes and tran sfo rm at ion of and leveling fields

shou ld be streng thened.

3. 5 　D evelopm en t and appl ica tion of appropr ia te

technolog ies[22, 29 ]

　 It shou ld be em phasized to develop , popu larize and

app ly app rop ria te w ater2saving techno log ies,

equ ipm en t, m easu res, com pu ter softw are and so on in

line w ith the loca l condit ion s.

3. 6 　Establ ishm en t of a good system of laws and

pol ic ies for wa ter- sav ing[30, 31 ]

　 It is im po rtan t to estab lish a good and w ell2m atched

system of law s and po licies in acco rdance w ith the

loca l condit ion s, becau se ra t iona l p rices of irriga ted

w ater can encou rage investm en t and innovat ion in

w ater2saving and app lica t ion of techno log ies and

m eau res of w ater2saving in the reg ion.
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中国西南地区农业水资源利用现状及对策

陈　建1, 2, 李云伍2, 李伟清2, 马云峰2, 夏国恩2

(2. 重庆大学机械工程学院, 重庆 400044; 　2. 西南农业大学农业工程学院, 重庆 400716)

摘　要: 西南地区总体上虽然水资源丰富, 但其时空分布不适宜于农业生产。很多灌溉设施不能正常工作。与此同时, 大量的水资源在

灌溉过程中被浪费掉。因而一遇干旱, 这一地区便常常缺水。这对农业生产乃至农民生活构成严峻威胁。本文分析了这一地区水资源

及其在农业上的利用以及农业灌溉系统的现状, 提出了节水灌溉与农业产业化相结合, 集成相关技术、措施与政策, 加强节水领域的

研究与开发工作、加快建设水利基础设施与平整土地, 开发和应用适用技术以及建立良好的法规政策体系等对策。

关键词: 西南地区; 农业水资源; 现状; 节水; 对策
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