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C hi n a 0 5 0 0 2 1

E n vi r o n m e n t al p r obl e m s s u ch a s w at e r s h o rt a g e a n d w a t e rl o g g l n g a rid e c ol o g lC al p r o bl e m s
,

a r e th e m o st s e ri o u s p r obl e m s h u m a n fa c e .

1 . A g ri c u lt tl r al B a c k g r o u n d of t[ tl a TL g
-tl tl ai - E at p l ai TL i n C hi n a

H u a n g
- H u ai - H ai pla l n

,
S O C all e d t h re e ri v e r pl ai n i n J ap a n

,
i n cl u di n g 3 1 6 c o u mi e s 缶o r n 5

p r o vi n c e s a n d 2 citi e s
,

c o v e n n g a n a r e a of 3 5 0
,
0 0 0 k m

l
-

wi t h 1 8 m illi o n h e c t ar e o f a r able

l an d o c c u pi ed b y 2 0 0 m illi o n p e ople
,
i s th e g r e a t e st plai n a nd th e m o st i m p o rt a nt a g n c ul t u ril

r e g l O n i n C hi n a ･ It p r o d u c e s 2 0 % o f g r a l n
,
5 7 % o f c ott o n

,
1 7 % o f oil a n d 1 4 % of m e a t f o r

t h e 如h ole C hin a .

A c c o r di ng t o t h e st a;ti stic s
,
t h e i n c r e a s e o f C hi n e s e g r a i n p r o d u c ti o n d u ri n g t h e la st 4 0 y e ar s

i s sh o w e d i n t abl e 1:

si s o f in c r e a s e of fo o d s u p ply i n C hi n a(t)阜1
_
!i
_
o
_
隻
_
ki g2

T w o t h r e e

1 9 79 ･ 84

6

1 3 .0 9

1 95 9 1 78

2 0

14･ .0 2

O n e

1 9 4 9 ･5 8

9

6 .6 5

18 .0 9

4 . 96

13 .2 9

27 . 65

7 0 . 63

7 . 85

2 0 0

T A b . 1 An al

St ag e

L a sti llg p e ri o d

_

_
_ _ _ _ _ A

3 p r o vi n c e s i n N o rt h e a st C hi n a

7 pr o vi n c e s i n N o rth C hi n a

5 p r o vi n c e s i n n o ll b w e s t C hi n a

5 p r o v i n c e s il一 S O u t h w e st C hi n a

1 0 p r o v i n c e s i n s o u th e a st C hi n a

t ot al i n c r e a s e

a v e r a g e y e a rly I n c r e a s e

t ot al n a ti o n al yield

yi eld p e r u nit( k gn l m
2

)

t/b a

f o u r fiv e

1 9 9 4 - 20 0 0 t ru e yi eld

7 i n 1 9 93

19 8 5 -93

9

l l .7 0

29 .4 7

6 . 77

5 . 23

-3 .9 9

4 9 .1 g

5 .4 6

3 1 ,5 2 0 .
7

6 . 94 4
.
4 2

1 8
.
71 1 2 .6 7

5 2 .65 43 ,4 0

1 23 . 82 9 4 .2 8

6 二1 9 15 -7 1

3 0 4 . 75 4 07 .3

1 6 42 .5 2 5 2 7 .5 3 6 07 .5

1
.
6 2 .5 3 .6

1 2 .5

1 5 .0

5 .0

5 .0

1 2 .5

5 0
.
0

7
.
1 4

45 6 .45 5 06 .4 5

41 3 2
.
5 4 5 9 0

4
.
1 4 .6

5 .9 9

12 5 .
6 6

29
.
92

7 6 . 28

1 6 4 .
7 5

4 5 6 . 48

F r o m 1 9 49 t o 1 9 93
,
t h e n ati o n al g r ai n s p r o d u cti o n i n c r e a s e d b y-3 43 ･2 8 billi o n k g ,

w hi c h w a s

3 ti m e s o f t h at i n 1 94 9 ･ G r ai n p r o d u cti o n 丘
･

o m 5 p r o vi n c e s a nd 2 citie s i n H u a n g
- H u ai - H ai

r e g l O n i n c r e a s e d b y 9 9 ･7 6 billi o n k g ,
w hi c h m a d e u p 29 % of th e t o t al n ati o n al i n c r e a s e

-
a n d

m ai n ly o n pl ai n s a r e a s ,
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2 ･ C o m p r eh e II Si v e c o n t r ol o f d r o tl gl lt
,

W A t e rl o gg l n g , alk ali z a ti o T L
? a n d s ali n i2:a ti o n a n d

c h a n g e i n w a t e r a n d s oil c o n diti o n i n II a ih e pl ai n

l n o r d e r t o i m p r o v e g r ai n yi eld , 8 Sid e 丑
･

o m d e v el o p m e n t i n s ci e n c e s a r d t e c h n ol o g y a n d i n

s o ci et y ,
an i m p o rt a nt w a y lS t O O Pt l m al ly utili z e n at u r al r e s o u r c e s ･ T h e i trlP r O V e m e n t Of yield

d ep e n d s o n th e u tili z ati o n of w at e r r e s o u r c e s I G e n e r ally , yield i n c r e a s e r e s ult s 丘o m a hig h e r

l n P u t O f w at e r . T his r e s ult s i n a n o t h e r p r o ble m , si n c e H ai h e pl ai n i s al r e ad y l a c k o f 丘
･

e s h

w at e r .

Cli m a t e in H aih e w at e r sh e d i s mi 1d . Al t h o u gh th e p r e cipit ati o n v a ri e s & o m 40 0 t o 6 0 0 m m
,

t h e diffb r e n c e b et w e e n diff e r e nt y e a r s i s v e ry big ･ T h e u n e v e nly dist rib ut e d pr e c lp lt ati o n
･

w hi ch is g e n e r au y ill u st r at e d b y 7 0 t o 8 0 % of r ai n f all t al 'i n g pl a c e i n t h e p e ri o d & o m J uly t o

a u g u st
,

a n d 4 0 m m t o 6 0 m m o f r ai n f all a n d s o m eti m e s n o r ai n f all in m o r e t h a n o n e h u n d r e d

d a y s p e ri o d in sp r l n g ,
al w a y s r e s ult s i n d ry sp rl n g a rid w at e rl o g g l n g S u m m e r . T h u s , fl o o di n g

al w ay s r e s u lt s i n t h e u p w ar d m o v e o f s al t 舟o m gr o u nd w at e r a n d fu rt h e r m o r e c a u s e s

s al i ni z ati o n aTld al k ali z ati o n p r obl e m ･ J u st a s d e s c rib e d b y f a r m s , s oil s u rf a c e i n sp n n g lS

w hit e a n d c o v e r ed b y w at e r i n s u m m e r .

T o i n c r e a s e cr op yi eld
,
th e cy cli n g o f d r o u g ht a n d w at e rl o g gi n g n e ed s ch an gi n g ･ A b e st w a y

t o d o s o i s t o m a k e u s e o fir rig a ･ti o n sy st e m . T h i s
,
d u ri ng th e la st 4 0 y e a rs

,
a c o m p r e h e n si v e

c o n t r ol m eth o d f o r d r o u g ht , B o o°, al k al i z ati o n a n d s ali ni z ati o n i s s u m m a ri z e d ･ T hi s m et h od

i n cl u d e s c o n st ru ct l ng r e s e r v oi r s i n u p p e r st r e a m s
,
d r ai n l n g S alty w at e r b y dig gi n g n v e r s a n d

dig gi n g w ells f o r i r ri g ati o n . ”) t o n o w , r e s e r v oi r s i n u p p e r st r e a m i n m o u n t ai n o us a r e a s h old

a big a m o u rlt Of r un off a n d ri v e r s i n l o w l a n d d r ai n a big a m o u n t o f w at e r di r e ctly t o th e s e a
,

th u s th e w at e rl o g g l n g p r obl e m i s b a si c ally s ol v e d ･ B y d e v el o p ln g a g ri c ult u r al i r rig ati o n

sy st e m , d r o u gh t i n sp ri n g is o ff s e t
,

m e an w hile th e g r o u n d w a t e r t a bl e d r o p s I T h u s t h e

p o s sibility o f s e c o n d a ry s ali niz a:ti o n i s d e c r e a s ed .
A i t h e p r e s e nt

,
6 0 % o f fi eld c an b e

ir n g at e d . C r op yi eld is i m p r o v ed g r e atly .

M a n y w ay s c a n r e s ult i n th e i n c r e a s e o f c r op yi eld ･ B u t th e u s e o f g r o u n d w at e r i s v e ry

c riti c al . G e n e r ally , t o p r od u c e e v e r y o n e kil o g r a m o f g r a i n
,

O n e C u bi c m et e r o f w at e r i s

n e e d e d . T h e r e f o r e ,
t o i m p r o v e g r a i n s yi eld

,
th e u pt aki n g o f g r o u n d w at e r m u st b e i n c r e a s e d .

T his h a s r e s u lt i n o v e r
-

e x pl oit ati o n of g r o u n d w at e r
･
F o r e x a m pl e

,
i n e a st p a rt of H ai h e pl ai n

,

th e r e c h a rg e o f g r o u nd w at e r i s 6 0
,
0 0 0 -8 0

,
0 0 0 m

a
n ( m

2
a

Ll

,
b u t t h e w at e r di s c h a rg e i s ab o ut

1 2 0
,
0 0 0 m

ユ
化 m

コ
a
- 1

,
w hi c h c r e at e s a o v e r d r aR i n g of 2 0

,
0 0 0 - 6 0 ,0 0 0 m

3
/k m

2
a

-l
･ I n w e st p a rt

w h e r e n e a r t h e m o u n t ai n
,
th e o v e rd r a Ri n g o f g r o u nd w at e r i s ab o u t 1 0 0 ,

0 0 0 m
3
化 m

2

a
L I

L T h at

m e a n s yi el d i n c r e a s e i s c o nt rib ut ed & o m t h e o v e r u tili z ati o rL O f g r o u n d w at e r ･ T h e n
,

w at e r

d e fl Ci e n c y r e s ult s i n a d ri e r s oil c o n diti o n a n d d e s e rtifi c ati o n
.
1 o c al h ot st o v e a n d w o r s e n

cli m at e . U n d e r th e p r e m i s e o f s e ttli n g th e e x ig e n t f o o d p r oble m w hi c h is cl o s ely r el at ed t o

h u m a n b ei n g s
,
th e cy cl e i s g etti n g m o r e a n d m o r e s e ri o u s ･

3
･ W a t e r sh o rt a g e i s t h e c riti c al b a r ri e r of a g ri c t Lltt l r a l d e v el o p m e n t a n d s oil
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i m p r o y e m e llt

T h e p r e s e nt sit u ati o n o f w at e r r e s o u r c e s i n E aih e w a t e rs h e d c a n b e d e s c rib e d a s fo ll o w s :

● D epl eti o n of s u rf a c e w at e r .

F r o m th e mi d - 1 9 70 s
,

a 鮎 r th e t r a JI Sf o r m ati o n o f ri v e r s i n fl aih e pl ai n , b o at
,
tr a n sp o rt ati o n

di s a p p e a r e d an d all ri v e rs d ri e d u p e x c e p t t h e u p p e r st r e a m o f B ai y a n g di a n l a k e . E v e n i n

r ai n s e a s o rl
,
th e r e i s h a rdly a n y rl V e r wi t h w aユe r B o w .

＋ Li m i t ati o n i n t r an sf e r abl e w at e r .

D u ri n g t h e hi st o ry ,
a c e rt ai n a m o u nt of w a:t e r c o uld b e t r a n sf e r r e d 食

･

o m Y ello w ri v e r t o

H ai h e pl ai n th r o u g h bi g C a n al ･ B u t si n c e th e i rlC r e a S C d u tili z ati o -- o f w a t e r i n Y ell o w

Ri v e r
,

th e w at e r t r a n sf e r w a s b r o k e off i n 19 8 0 . h 1 9 93
,

w ith th e g o v e rn m e nt

i n t e rf e r e n c e t h r o u gh th e n e g o ti ati o n of diff e r e n t p r o vi n c e s ,
1 0 billi o n m

3
of w at e r w a s

t r an s fe r r e d f r o m Y ell o w ri v e r t o H e b ei d u ri n g t h e pe ri o d & o m N o v e m b e r t o F e b r u a ry

n e x t y e a r ･ B u t i n r e c e nt y e ar s , si n c e , i n s p r i n g , Y ell o w ri v e r al w ay s d ri e d o ut , a v ail a bl e

w a t e r fo r tr an sf e r ri n g w a s v e ry li mi t ed .

＋ D r o p p l n g O f g r o u n d w a ,t e r t abl e .

T h e e x pl oi t a ti o n o f g r o u nd w at e r r e s ults i n d r o p p l n g O f gr o u n d w at e r t i･ble ･ I n th e l o w Pl ai n

a r e a s , t h e d e n sity o f d e ep w ells i s 0 .3 w ells 化 m
2

. G r o u n d w at e r t ab一e d r op s i n a s pe e d o f

o n e m et e r p e r y e ar t o p r e s e nt 3 5 - 55 m . S h allo w g r o u nd w at e r t abl e i n e a s t i s n o w 3 - 8 r n

b el o w t h e g r o u n d
, an d 2 0 - 28 m i rl pi ed m o n t plai n . M o st n at u r al lak e s s u c h a s N i ng]

'

i nb o

a n d D al u z e d ry u p .

● D e c r e a s l n g O f s oil w at e r c o rlt e rlt .

As th e p r e c IP lt ati o n dist rib u t e s u n e v e nl y a n d g r o u nd w at e r t able d r o p s
,

s oil w at e r c a n
'

t b e

r e c h ar g ed
,
e s p e ci al ly l n SP n n g S e a s o n W h e n c r o p s r e q u e st w at e r ･ U s u ally ,

s oil i n t o p 4 0 -

5 0 c m i s v e ry d ry o r n e a rly e x h a u st ed . E v e n aR e r r ai n o r i r rig ati o n
,
s oil w at e r i n th e t o p

l a y e r still c a n
t

t b e r ai s e d u p t ot al ly w hic h r e s ult i n a d r o u gh t sittl a ti o n si
f

nil a r t o l o s s e

p h t u e i n N o r th w e st p a rt o f C hi n a .

＋ S ali ni z ati o n p r obl e m s .

I n l a rg e s c al e , si n c e th e d r o p p i n g O f g r o u nd w at e r t abl e
,
s ali n e s oil a n d al k ali s o il a r e a s

ar e sh ri n ki n g ,
H o w e v e r

,
1 n S O m e SP e Cial p a rt s

,
t h e d e c r e a s e o f r u n off r e s ult s i n a n

a c c u m ul ati o n of s al t i n s oil .
A c c o r di ng t o th e e sti m ati o n b y S hi Y u a n c h u n

,
sal t

a c c u m u h ti o n i n s oil c an b e 27 8 8 .
5 kg n l a ･ a ･ A c c o rdi n g t o th e e x p e ri m e nt 丘

･

o m s o m e

c e rt ai n si t e s , a n i n c r e a s e o f O .0 1 % i n s oil s alt c o n土e rtt c a n a v e r ag ely r e s u lt i n a n d e c r e a s e

i n w i nt e r w h e at yi eld b y 1 8 7 .5k g/ h a l I n additi o n
,
t h e s e ri o u s sh o rt ag e o f & e sh w at e r

st a bili z e s s oil s alt c o n t e 出 .

S o , th e sh o rt a g e o f 丘e s h w at e r i s th e g r e at e st b a rd e r t o c r o p s yi e!d i n c r e a s e a n d s oil

i m p r o v e m e n t .

4
･ W a t e r s a v l n g a Jld w a t e r t r a n sf e r

l s th e r e n o w ay t o s ettl e t h e p r e s e n t ag ri c ult u r al p r oble m s? T h e an s w e r i s n o ･ T o p r ot e ct

e c ol o g l C al e n vi r o n m e n t a n d i n c r e a s e ag ri c ult u r al p r o d u c ti o n t o m e e t th e fo od r e q u e st of

i n c r e a s ed p o p ulati o n
,

w at e r s a v i ng t e ch n ol o gi e s a nd w at e r t r a n sfe r p r ol e C t S a r e t ak e n i n t o
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e ff e ct i n C hi n a ･ W a t e r s a v lrlg t e C h rL O l o g l e S a r e i n t e n d e d t o i m p r o v e w a t e r u s e efFI Ci e n c y ･
I n

f a c t
,

w a土e r s a v l n g t e C h n ol o g l e S i rュ H ai h e pl ai n h a v e a g r e a t p ot e n ti al w hic h c a n b e s u g g e st e d

th r o u g h t h e c o m p ar i s ( ' n of W U E in diff e r e n t r e g 1 0 n S i n fl aih e pl ai n
,

a s li st e d i n t abl e 2 1

T ab 12 C o m p ar 1 n g W a t e r u s e efrlCi e n c y i n diffe r e n t a r e a s i n H ai h e Pl ai n

e a st p ar t of c o a st al pl ai n

也 _ _ _ _ _ _ _ _

4 0 7 2 2 2

0 .7 1 0 .4 0

1 4 4 6 0

0 . 25 0 .1 1

A r e a s pied m o n t w e st p a rt o f

⊥
bi o m a s s(g/ m

2

) 13 5 0 4 9 2

W tJ E *
(g/ m

2

m m ) 1 .5 9 0
.
8 7

g r ai n p r o d u c ti o n (g/ m
:

) 5 4 2 1 75

.聖 地 _
_ _

*
W U E : W at e r u s e eflL

l

l Ci e n cy ･

W a t e r s a v i n g a g r lC ult u r e i s a n effe cti v e w ay t o i n c r e a s e g r ai n s
l

yi eld a n d W U E
･
It c a n b e

d e v el op e d t h r o t lgh t h e ap pli c ati o n o f hig h e ffi ci e nt ir ri g ati o n sy st e m
, pl a stic fll m c o v e rl n g ,

p r o p e r f e rtili z e r ad diti o n a n d g o o d v a ri eti e s ･

T o u tili z e l a n d r e s o u r c e s a n d s ol ar e n e r g y effe cti v ely ,
t r a n sf e r ri n g w at e r a c r o s s w at e rs h e d is

al s o a m e a s u r e m e nt t o d e v el o p a g ri c u lt u r e . N o w
,

w at e r & o m Y ell o w ri v e r i s b e e n

t r an sf e rri n g I n t o H eb ei p r o vi n c e .
B u t b e c a u s e of th e high c o nt e n t o f s a n d s i n Y e u o w ri v e r

d u r in g n o o d s e a s o n (2 0 0
-3 0 0k g/ m

3
, e v e n t o 6 0 0 kg/ m

3

) ,
w at e r c a n o n ly b e t r a n sf e r r ed a 鮎 r

t h e 丑o o di n g p e ri od w h e n s e v e r al p r o vi n c e s al o n g Y ell o w Ri v e r al s o n e e d w at e r f o r

a g n c u h l r al p u rp o s e s . T h u s
,

w a t e r s u p ply 丘
･

o m Y ell o w R i v e r t o H ai h e ri v e r plai n i s o n ly l ･
5 -

2
･ O billio n m

3

/ a w hi c h is fa r f r o m th e r e q u e st ･ I n 1 9 9 7 , r e s u lt ed & o m th e o v e rd r a Ri n g o f

w at e r 丘o m Y ell o w ri v e r
,
Y ell o w Ri v e r w a s d ri e d o u t 丘

･

o m F e b ru a ry t o J u n e .
T h u s ,

a v ail ab l e

w a t e r f o r w at e r t r a n sf e rri n g is v e r y li mi t ed . T h e p r ol e C t t O t r an sfe r w a t e r & o m Y a n g t z e ri v e r

t o B eiji n g ,
Ti a nji n a n d H eb ei P r o vi n c e m ay n e e d s e v e r al d e c a d e s of ti m e a n d a h u g e

i n v e st m e nt t o b e i m ple m e n t e d .

5 . T h e effe c t of S o u th -t o - n o r t h w a t e r t r a n sfe r o n cli m a t e a n d s oil e l lvi r o n m e n t

T r an s f e r ri n g w at e r a c r o s s w at e r sh e d is a w a y t o s e ttl e t h e p r o bl e m o f w at e r sh o rt ag e i n n o rth

C hi n a . B u t it m a y al s o c a u s e s m a n y e c ol o g lC al p r ob l e m s .

● T r a n sf e r ri rlg W at e r i n wi n t e r f o r sp n ng u tili z ati o n n e e d s t o st o r e a l ot of w a t e r i n dit ch e s

a n d r e s e r v oi r s
.
T his w ay c a n e a sily r e s ult i n g r o u n d w a t e r t abl e ri s e u p a n d s e c o nd a ry

s oil s ali n i z ati o n .

● St o ri n g w at e r i n l a rg e s c al e c o uld ch a n g e th e l o c al cli m at e e sp e cial ly l n r a l n y S e a s o n s
,

a

c o nt r adi cti o n o f d r ai n i n g a n d st o n ng w a t e r c o uld h ap p e n .

A ll a b o v e p r obl e m s a r e v e ry I m p o rt a nt a sp e ct s f o r att e n ti o n s . A t t h e p r e s e nt
,
D al a n g di a n

r e s e r v oir h a s b e e n c o n st ru ct ed t o st o r e w at e r t r a n sf er r ed 丘o m Y ell o w Ri v e r t o H eb ei

P r o vi n c e . F o rt u n at ely ,
thi s r e s e r v oi r i s v e r y n e a r t o o u r N a n pi E x p e ri m e n t al St ati o n

･
T hi s

p r o vid e s u s a b a si c o p p o rt u n it y t O St ud y t h e effe ct o f S o u th -t o
I N o rth w a t e r t r a n sfe r o n

e n V l r O n m e n t .
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