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a
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-

m ak an
D 呛沈rt 15 in the h in te rl an d

o f E

uras

ia
.
B
loc
k ed b y the h ig h

mou

n面ns
arou
nd

,
v a

p
o

ur

o
f

oc

ean can

h ar d l y
r

ea

e
h

t

he
d

ese

rt

.

A p
ar

t
f

rom

t
h i

s
,

as
t

he
d

e

se rt 1
5

i
n t

h
e s

i
nk

i吧 图m pe
nsa
tion

area

of th e

asce
ns ion al al r e

urren

t a比
ve the Qi 眼hal

一

XI Za

l l
g P l

a t

cau

,

i ts p

rec

i p i
t a t

io
n

i
s

rare

a n
d

t
h

e e v a
P

0

ra
t

ion

ca
P

ac i
t y 1

5
i
n t e

nse

al l
t
h

e
y 已ir ro

u
nd

.

Ai l th
ese

co n tri b
u te to th e fo

rma

tio ns

o f th e t即i以 d斗 dese rt
el
ima
te. T he ari di

ty index of th e d
ese
rt an d th

e
aro
und 雌i

on isas
high as

more
than 50

,

w h i
e

h m
ak

es i
t e x t

reme

l
y

ari
d i

n

our

co
un

t 汀
.
He
n ce it 15 no t diffi

eult to

unders tand th at the 、v a t e r r e s o u r c
es

t h
e r e

h
a v e

be
o o r n e t h

e
fo

u

nd

a t io
n o

f 加th m an kind
subs is

-

tence an d it
s p找心uetion an d d

eve
fo p
me
n t
.
T he qu an

tity an d q
ual ity of

wa
ter

~
urc
es h

ave
a

di
rec
t res tri etion o n niank in d pred

uetion aetivi ties as w ellas the pm tec tion
of e份

envi ro
nrne
nt.

W ith the详treo le
urn
exPlo itation in T ari m B厄

sin an d
th e d e v elo p

me
n t o f ind

u stri al an d
ag rlc u l

-

tu
ral

p r记
uetio n

,
t
h

e
d

ernan

d
o

f w
a t e r

~

tir

e

es w i l l
s t

i l l i
n e

rease

.

T h
u s

i
t

1
5

i m p
o

rt
an

t
to

e x
-

anu

n e t
h

e
h y d

r o

log

i
e e

h ar ac
t e

ri
s t

i
e s

an
d ru no

ff
v

葫
ation law

.
It
can no t o川y p

romo

te the de
-

ve
l
op
me
n t of n

ation al
eco
no m y an d p

et
reo
le
urn

exp l
oitation but al so h elP p

rese
rv
e the e汾

env i
-

ro
runen

tthere
.
The w ater

~
urees in the Taklim akan l关se rt an d th e aro

un d reg ion
are com

-
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郎 an d gro
undw ater r姗

urees ,

w h i l
e t

h
e

g ro
u n

d w
a t e r

~

urc

郎

ar e

mos

tly

com

e out of surf aee
wa
ter

reso

urc es
,

劝 th at th e eh ara
eteri stics of surf aee w ater re

-

阳urc es an d th
eir

van

ation law s w ill Pr以lu ee a m ueh g
rea
ter inll〕a e t

on
t h
o
se

o
f w

a te r

~
tirc

es
.

T h
a t 1

5 t h
e r

eason

w h y it
s
ho

u
ld be

a n a
ly se d i

n p
art

i
e u
lar

.

M os
t s u rf

a e e
w
a te r

com

es f

rom

t h
e

ri ve rs w h i
e
h fl

o
w in t o th

e
d
ese

rt
an d th

e

aro

u n d
r e g io n

.
C 斤ig ina

ti飞 f
rom

high
一

而ddl
e
mo un

-

tai ns
aro un

d T 硕m B进
sin an d fl

o w i飞 through the m argin of the bas in
,

a t
l as

t t
h

ese

i司and

ri v ers d isa ppea
r
ed in th e d

ese
rt
.
T he

wa
ter quan

tity of these ri
vers 15

rna
i司y supp lied b y pre eip

-

itation o f the
mo un

tai n ar ea an d m
elti飞 w

ater ofglaeiers
.
T he ri ve rs are

general ly divi ded into

t
wo di ffe

rent

runo
ff- zo nes ac co rd i飞 t

o the mo un
tai n pass

.
T he zo ne a阮ve the pass

15 the
~
n

supplyi飞
area

of the rive rs
.
T he zo ne be lo w the pass 15 ru no ff-- disa pp~ 飞

area

,

w h
e r e

w
a t e r

明an tity d

ecreases

gr adual ly al ong
the ri

ver
an d
atlas t rivers disa pl犯a r in th e d

ese
rt
.
T h is P ape

r

foc
uses

on
th e an al y

sis o f th e h y d ro
log
ie e h ar ac t

eri stics an d ru no ff
v
颐
ation law of the m aj or

rive rs flow ing into th
e T ak linlakan E地se rt

,

on

t
h

e
b as i

s o
f w h i

e
h

,
t

h
e s t

ru

e t
ur

e
f ea

t
ur es of an

-

n

ual

runo

f f se ri es

o
f ri

v e r s
1
5

f

tirt

h
e r

d i sc
u

sse

d

,

50 as to
p

ro be
i
n

to i
t s

van

a t
i
on

l

aw

.

1 1
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T H E H Y D R O L O G I C C H A R A C I 七R lg l
,

I C S O F T H E

M 习OR R IV E R S A R O L〕N D T H E D E S E R T

A ro un d
th e T ak llm a k a n l天se rt

,

1

.
e

.

i
n

T
ari

m 卫场sin
,

t
h

e
re

are

a

比
ut 144 ri ve rs hav i眼

water al lthe year aro un d
.
C卜ig in ating f

rom

th e 而ddl e-- l
ow mo

untai ns
,

h
o

w
e v e r

,

mos

t o
f

t
h

e
m

be
lo

ng
to

s
m

a

l l ri
ve

r s
y

s t

~

w hi
ch

are

s

ho
rt

一

co

~

d
a n

d
s

rna

l l

一

di sc h
a

rg ed

.

A 卫n u al ru
n o ff

arno
un
t o f 1 0 6 五ve rs of th

em
15 l
ess

th an 1
.
0 又 r o s 衬

,

m
ak

i飞
up 5
.
4 % of the to tal

amo
un t
.

Th
ere are

o沮y 8 ri vers 界t w hOSe ann ual ru no ff

amou

n t 15
mo
re th an 10 X 108时

,

m
a

k i飞
up

64 % of the to tal
.
A 刀。t h e r 7 ri ve

r s ,
t

h
e

i
r

arm

u
al ru no

f f

amo

u n t
1
5

be

t
w ee

n
5

x
1 0

8

时 an d 10x

108时
,

w h i
e

h m
a

k es

u
p r 3 %

o
f

t
h

e

to
t
al

arno

u n t

.

I
n t

h
e

no
rt h

e

rn
p

art

o
f

t
h

e
d

ese

rt

,

~a

加
ve--
men
tioned ri ve rs fo rm ed

the E劝sten 场k
e ,

W

e
i g

an
R i ve

r

an
d A k

s u
R i

v e r s
y

s t

ems

.

T h
e

y

be
lo 呢 to th

e T arim 凡ve r bas in
.
In the 劝u th ern part

,
o t

he

r
ri

ve

r s
fo

rme

d
t
h

e
Y ar k

an

t
R i

v e r
,

H 6
t

an 凡
ver ,

K
e

ri y
a

凡ve
r
an d Q ar qan R ive

r 盯stems
,

w h i
e

h

are

al l i
nd

e
P

en
d

e n t s
m

a
l l ri

v e r

s
y

s t

erns

.

Th

e
w

a t e r
q

u

an

t
i
t y

of
t

h

ese

ri
ve

r s
y

s t

erns
cons

t
i
t u t

es
t
h

e s u
rf

a e e
w

a t e r

~

tir

e

es of

t
h

e
T

akl

i m ak an
l关se rt an d th

e ar ea aro un d
.
A xllo吧 them

,

flo
w i

ng
i
n t o t

h
e

d

ese

r t
,

w i
t

h l
a r

g
e

w
a t e r

q
u

an

t
i
t y

,

sev
en

t

yP
i
cal

ri
v e

rs ar

e t o

be

e x

anu

ne
d

.

T h
e

y

are

: t
h

e
K ai d

u
R i

v e r
,

W

e
i g

an

凡ve
r ,

A k
s u

凡
ver ,

Y ar k
an

t
R i

ve

r
,

H
o t

an
R i

ve

r
,

K
e

ri y
a

R i
ve

r

an
d Q ar

q
an 凡

ver. T he
ann ual

ru n off
amo
un
ts of th e first five ri v ers are

al l
mo
re th an 15 x 108 m3

.
T he res

t t
wo ar e 比th mo

re

than 5 x 108m3
.
T he firs t th

ree
hvers o找g in a te fro m th e T ian

sh an 喻
unt缸ns ,

an
d l i

e
i
n t

h
e

n o
rt h

o
f

t
h

e
d

ese

rt

.

T h
e

l as
t

fo
u r o

ri g i
n a t e

f

rom

t
h

e
K

u n
l
un

M 6
u n

面n
s
an d li

e in the
sou
th
.

爪ter
outofthe

mou
ntain pass

,
t
h

ese

ri
ve

r
w

a t e r
1
5

p

art

l y d i
v e

rt
ed

t o t
h

e

oases

fo

r a
g

r l c u
l
t u r a

l

i rr
l
g

a t
i
o n

.

S
u r

p l
u s

w
a t e r

w i l l fl
o

w i
n

to
t
h

e
d

ese

rt

.

A
t p

resen

t
,

悦
cause of奄h e d

eve
l
o p m

e n t o f

t h
e
i
nd

u s tri al an d
a g r lc u lt

u r a
l P

r
od
u e t i

o n
,

t
h

e
d i

v e
rt

ed
w

a t e r
q

u

an

t
i
t y fo

r
i
rri

g
a t

i
o n

an
d ot h

e r

uses

h as l戏n in
er
ease
d co ntinuo us ly

,

50
t

h
a t

l i
t t

l
e

w
a t e r

can con

t
i
n u e

f l
o

w i飞 i
nto the d

ese
rt
.
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,

w
ha re 1

5 t
h

e

co
n

fl
u e n e e o

f A k
s u 凡ve r

,

Y ar k
an

t
R i

v e r

an
d H 6

t

an
R i

v e r

an
d

e n

d
s

i
n

T
a

i t

erna

肠k
e in the w es t

,

g
a

t h
e

ri 呢
rnan
y rivers hal fw

ay. Its w ater q
uan
tity an d hy

-

dro l呢ie ehara
eteristie 15 dete

mu
ned by th

at of th
ose joini眼 ri ve rs (T ab l

e l)
.

T he ri ve rs axo un d
the T ak lim akan L地se rt are

t
yP ical

i己an d ri
vers

.
T h e suPP ly of ri ver w a

-

ter

rnos

tly

oomes

f
rom

the p
rec
ipita tion an d

the
me
lti飞 w

ater of glaeiers
.
An d

the latteroc eu
-

Pies
cons
ide rably lar ge pro po rtio n

,

w h i
e

h

cau
ses

i
n t e

rann

u
al ru no

ff
e

h
a n

g
e

of al l ri
v e

rs i
n

T 面m

B as in rel
ative ly srna ll

and the disc harge ofri vers steady
.
B ut the distribution of di seharg e w ith

-

in a year 15 u

neven

in pro po rtion to the air tem pe ra ture
.
〔场i飞 t

o the large w ater quan tity
,

t
h

e

ri
ve

rs

are

l i k
e

l
y t o

be
i
n

fl 仪妇 in s

urnme

r ,

w h i l
e

i
n s

p ri 飞 an d w int
er ,

t
h

e
w

a t e r
q

u a n t i t y 1
5

s
m

a
l l

,

w h i
e

h

res

ul
t s

i
n

i
rri

g
a t

i
on

w
a t e r s

h
o

rt 眼
e.
As far as the distri bu tio n of w ater q uan tity 1

5

con
eern ed

,

ri
ve

rs 州th ab un d
ant w ater quan tity

mos
tly lie in the no rt h

of the d
ese
rt ,

an
d

r
i
v e

rs

i
n t

h
e

sou

t
h

eas

t P

art are

of 环刀r w a te r q u an
tity

.
In a d d itio n

,
t

he

arm

u
al ru no

ff
e

h
a n

g
e a

nd

t
h

e

e
h

a n
g

e

of
t

h
e

ri
v e

rs w i
t
h i

n a
y

ear

i
n t

h
e

no
rt h

are

s
m al l

e r t
h

an

t
h

a t
of

t
h

e
ri ve rs i n t

h
e 阳uth

,

an
d

t
h

e
w

a t e r
q

u

an

t
i
t y 1

5 s t
ea d i

e r
.

As

a

res
ul

t
,

i
n t

h
e

w
ho

l
e

T ar i m l如sin
,

i
t

1
5

i
n t

h
e

no
rt h

w h
e

re
t
h

e
re

are mo

re
s u

rf
a e e

w
a t e r r e s o u

rc es

,

b
u t

i
t 1

5 a
l so i

n t
h

e

no
rt h w h

e
re

s u
rf

a e e
w

a t e r
1
5

d i
v e

rt
ed

fo
r

笔ri
eul tural

use
in larg e

amo

unts.
6
n涨现u en tly

,

g
r

es
t

h

arm

h as b ee
n

d
o n e t o t

h
e

d

ese

rt i
n t

he
l
o

w
e r r

ea

e
h es of

t
h

e
T

ari
m R i

v e r
.

A
l l

d
t
h i

ng

s

are
be co m i

ng

e

ve

n

wo

r
se

.

T
a

b l
e

1 H y di 心1匆
。 c

ha

r a e t
eri sti

cs th
e 11
划or ri

~
~
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H E D E S E R T

W

e

ha

v e

ana

l
y

se d
p

r e

l i而
n
面ly th

e h州ro los i
e

the l
,

ak
l而
akan L艳se rt

ri es
eh a raeteri stics an d

in th e a加
ve P
art
.
W
e
no w

eh
ara
eteri stics of se ven t邓i司

rivers aro
und

m ake the furt h
er anal”15 of hyd ro l馆ie se

-

1llner

m ethed
.
It m ai记y co n ce

rns

stru
et

ures

o f th
ese

ri ve rs
,

u s
i飞

tendeney an al ysis
,

se l f- co
rre

l
a t

i
o n

t
h

e r a n
d

o
m p

roc ess

t
h eo 钾 an d

anal ysis an d pe ri记
analysis of
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阮
ve anal ysis of the runo ff proc

ess ofea eh river
,

i t

ca

n
b

e s e e n t
h

a t t
h

e r e
i
s

no

o

b

v

i

o u s s u

d d

e n e

h

a

眼
e as w ell as upw ard and dow nw ar d tendeney in the annual runoff series

v
顽
ation of the rivers aro und the T aklima k

an
块se
rt. Itean be further tes tified by 3

一

y

ear

a n
d

5

一

y

ear

s
l i d i明

aver
眼
e eurv es of the ann ual runo ff se ri es (C h

e
飞

,

1 9 8 6

,

G ao

,

1 9 9 0
)

.

R 眼
res-

sion test of lin
ear
tend en ey 眼

ain pro ves the no
n 一

e x
i
s t e n e e o

f
Ob

v
i
o u s t e n

d
e n e

y t e

rm

.

T h
e s t u

d y
o
f

t
h

e s e
l f

一
e o

rr
e
l
a t i

o n o
f

t
h
e a n n u

al ru no
f f se ri es

can

h
e
l p

a n a
l y se

t
h
e

se l f

一

d
e
p
e n

-

d
e n t

d 眼
ree an d th

e ch ar aeteristies of Chan gi
ng w ith th e ine

reas

e of tim e in terv al (tim
e l眼) i

n

the ti
me
doxl飞ai n

.

Ac
co

r
d i
n g ly

,
t
h

e
i n d

e
p

e n
d

e n e e o
f h y d ro l笔i

e seri es ca n be ex
~
ned
.
On
the

Other han d
,

t
h ro

u
g h

t
h

e

com

p
ar

i
so

n
b

e t
w

e e 几the self
一

co rr
e
l
a t

i
o n

d i眼ram
Of these

Saln
p leS and

th e k no wn
th eo retical se lf

一

co rr
e

l
a t

i
o n

d i
a
g

r

am

o
f

t
h

e r a n 〔
1
0 111 p

roc ess

n l
浏
el

,

w
e

can
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