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K E Y
W

O R D S
:

g l
a e

i
e r

,

me

l t w a t e r r u n o

ff, s
pe
cifi c glaeier m el t runo ff

1
.
G L A C I E R A B L A T I O N A N D G L A C I E R M E I

J
T W A T E R

1
.
F a e t or s A ffe cti ng G la eier A bl a t io n

A lo t o f P o te n t ia l h e a t is d e Ple t ed w h e n iee in so l id o id t o tu rn in to li q ul d
.
T h e he a t fo r

gl
a c ie r a bl a t io n 15 m a in ly fo

rm
t h e so la r r a d ia t io n

.
o f t h e in co m in g h ea t

,

t h
e

8 3

.

4 % g
e n e r

-

a
l
fy

1
5 u s

ed fo

r
i
c e se s n o

w m
e

l t in g

.

T h
e

m
a

in fa

c
t o r

t h
a t i

n

flu

e n
ce

s t h
e e n e

rg y b
a

fa
n c e o n t h

e
i

ce--

s

no
w

s u r

fa
e e

1
5 t

he

re fl
e e t a n

ee
o

f
s

no
w

a

nd
i
e e

.

T
he

r e

fle

e t a

nc

e o n t h
e 1 0 已se s n o w s u r

fa
c e

fal
ls o 仔 co

n tin uo us ly

w h en th e sn ow e ha n ges int o ic e as ti
me go es o n a

nd
th e en v iro n m en t varia tio n

.
In th e gla

-

cie r ab la tion a rea ,

t h
e r e

fl
e c

t a n
ee d

e e r e
as

e s t o
a r e

la t i ve l
o

w
v a

l
u e

b
e
ca

u s e o
f t h

e
h

e a

Vy

e o n
-

t

am

i
n a t io

n
,

t h
e

fr
a c t i

o n
m

a t e
r
i
a

l
e o v e r a n

d t h
e u

ne ve
n n e s s o

f
a 悦a tio n l’]

.

T h e
gl

a e ie
r

a b la t io n
,

h
o

we
ve

r
,

w i ll
be re

s t
r a

i
n e

d w
he

n t h
e

fr
a e t io

n--
m

a
t e

r
i
a

l
e o v e r r e a e

h es t o a
ce

rt a
i
n

e x
t e

nt

.

I
n

ed
d i t i

o n
,

t h
e

P
r e c

i P i t
a t io

n

(
i
n

l i q
u

id
o r s o

li d
)

,
s
fo P

e
fa

e
in g

a

nd

e
t e

.

ca

n a
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o
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力。 t
he

ru
no

ff m
e a s u r e

m
e n ts o n th e ic e s u r

fa ee
s ite in d 1ca t e t

ha
t th e a b la t io n o n t h e

iCe
s u

rfa
ee in e re a s es w ith th e in e r e a s in g o f th e r a d ia t io 卜balanc e valu e,

a n
d t h

e

ma

x
i

mu

m

a
b la t i

o n

va in
e

ge ne

r a
l l y

o
cc ur

s o n t h
e a

ft
e
rn

o o n

(
F

ig

.

l
)

.

T h
e r a

d ia t i
o , balanee ehange

fro m negative to Positive or in reser ve 15a tur ning Poin t o f flo w-- Product ion and the fl ow

stoP on ice surfa ce
.
The time fo r flo w--

Produetion and fl ow--
stoP 15 slig htly d湃ere ntatdif-

fe re nt gh cier
,

as
t h

e
d i fl 笼ren t o f iee su r

fa ee
,

d i fl 飞ren t o f glacier tyP e an d the w ater

co nd itfo n
.
fo r in stanc

e ,

t h
e

fl
o w o

cc
u

rs
a t a

b
o u t 8

a

.

m

.

a n
d fl

o
w

s t o
ps

a t a

bo

u t 6 P

.

m

.

fo

r

t
he

R
o

ng
b

u
G la

e
i
e r o

f
Q

o

m

o
l
a n

g m
a

,

w i t h t h
e

fr
a c t i

o

二m ateria leover at an altitude of

, 钓m
,

a

.

5

.

1

.

1 2 ] ;
ro

r t h
e

两
.4 olaeie:with abare i

ce--
to飞ue area or shuig uan R ive: in the

eas
tem Q ilia n M ont ains

,

t
he

fl
o

护generating.the m ost intensive ablation and the
flo 护

stoPingare around9a.m
.,

2 P

.

m

.
a n

d 8 P

.

m

. ,

re
s

pe

c
t i ve l y

.

A
n a

l y
s
i
s s

h
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ws

t h
a t t h

e r e
-
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n s

h i P b
e t w e e n t
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a
b l

a t i
o n o n

i ee
s u r

fa ee
a n

d
r a

d i
a t i

o 卜balance va lue 15 as fo llows I3].
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刀

”

(
l

)

w h
e

re

,

Q 一the daily discharge ofrun
off site on the ic e surfa ce :

吞一the radiation balanee value;

以
一the coeffi cient;

n
一the expe nent,

w h i
e
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d i ff
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n
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.
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t h
e r a

d i
a t i

o 十bala nce data 15ge nerally d洲
eul tto aequire.H owe

v-

er,

t
he

a
i
r

t e
m P

e r a t u
r e

15 t
he m

a
in i

nd

e x e a s y t o o
b t a

i
n

,

w h i
e

h
e a n r e

fl
e e t s t

he
h

e a t
co

n
d i

-

t i
o n s o

f t h
r a

d ia t i
o n

b
a

l
a n

ee
a n

d t h
e t u r

b
u

le
n t e x c

h
a n

g
e

he

a t e t e

. ,
a n

d it
s

ho ws

t h
e r e

i
s a

g
o o

d re l
a t i

o n
b

e t w
e e n

g la
e

i
e r a

b l
a t i

o n a n
d

a
ir t e

m P
e r a t

ur
e

.

F
o r

i
n s t a n

ee

,

t h
e e x

P
e r

i

me

n t a l

e
q

ua
t i

o n s
fr

o
m Q

i l ia
n

M

o u n t a
i ns

a n
d T i

a n s
h

a n

M

o

un

t a
in

s a r e a s
fo l l

o w s

.

G l
a e

i
e r

N

o
.

l 2
o

f L
a o

h
u

g
o u

in t h
e

Q
i l i

a n

M

o n t a
i ns

:

A = 0

.

2 2 5
(
T + 4

)

’’

( 2 )

G l a c i e
r

N
o

.

4 o f s h u i g u a
nh

e in t h
e

Q ili a n
M

o n t a in s :

A = o

·

2 8 1

(

T
+

4

)

’‘

( 3 )

G l a e i
e r

N
o

.
l o

f U
r

um

q i R i
v e r s o

ur
c e

in T i
a n s h a n

M
t s

.
:

A = 0

.

2 4 2 ( T + 4 )
’8

( 4 )

Q in gt
a

ila n G l a c ie r o f T i a n s h a n
M

t s
·

:

通 一 0
.
2 6 5 (T + 4 )

’ 6

(
5

)

w h
e r e

A 一the ratio ofdaily gl aeierabla tion (m m / d):

界一 the
a ir tem P

eta
tu re o f iCe

su r
fa ce ( ℃)

.

F ro m the
a bo ve an alyses sh o w tha t the re exists an ex Po ne nt re la tio n b etwe

en the

ab la tio n o n iee su rfa ee a
nd

air tem Pera tu re
,

t h
e

d i
ffe

re
n t o

f
e o e

ffi

e
i
e n t s i

n e
q

ua
t i

o n s
i
n

d i

-

ca
t e t h

a t t h
e

i

nfl

u e n
ee

s o
f t h

e
d i

ffe

r e n t e
l i m

a t i
c a r e a

.

I t c a n
b

e e x
Pr es

s e
d

a
P P ro

x
i

ma

t e l y
be

co m b in i
n

g
e

q
u a t io

n a
b

o v e
.

A 一 中(T + 4 )
’7

( 6 )

w h e re
,

沪 15 th e c o e
ffi

c ien t re fl ee tin g re g io n a l el而atic cond itions,
a n

d 中 = 0
.
3 5 2 b 2

.

F ro m th e a n a ly sis sh o w s ,

t h
a t t h

e r e
l
a t i

v e

va
l
u e o

f
r a

d i
a

t i
o n

b
a

l
a n

ee b
(
b

r e
fe rs t o t h

e
P

e r
-

ce
n t

a
g

e
b y w h ic h t h

e r a
d i

a
t i

o n
b

a
l
a n

ee h
e a

t P
a r

t a k
e s

i
n t h

e
t
o

t
a

l in
co m in g h

e a
t d ur i

n
g t h

e

a
b la t i

o n
P

e r
i
o

d
)

in
gl

a e
ie

r 说ed a rea in e rea ses w ith th e d o w
ng

ra d e o f la tit ud
e ,

t h
e u

P g
r a

d
e o

f

al t it
ud

e

an
d t h

e e n
h

a n c e

me

n t o
f

c
l 而atic aridit y

.
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而d re gio n unde r

the sam eairtem Pera ture co nditions
.
H o

we ve r,
i
n

h

tun

i d
r e

g i
o n

,

t h
e

gl

a e
i
e r e

q
u

i li b
r
i

um

l i
ne

is m uc
h l

o
w

e r a

nd

t h
e a

bl
a t io

n
ar

e a
i
s

1
a r

g
e r

t h
a n t h

a t i
n a r

kl
r e

g i
o n a t t h

e s a

me

l
a t it

u
d

e
.

F
o r

ex

am

Pl

e
,

t h
e

m
e a n a

i
r

t e
m P

e r a t u r e
in

s o u t h
e a s t e

r n
X i za

n
g 1

5 a
b

o u t 4 oC

,

K hi g h
e r t

ha

n

t
ha

t o n t
he

n o rt h
s
l
o

pe

o
f

Q

o

mo

l
a n

g

ma

d
u r

in g t h
e

gl

a e
ie

r a
bl

a t in
n

P
e r

i
o

d

.

Al
t h

o u
g h t

he

va in
e

b 15
s

ma

l le
r

in h
u 而d region ,

t h
e t u

r
b

u
le

n e

e--

e x e
h

a

ng

e

he

a t 1
5

m
u e

h g
r e a t e r

.

T h
e r e

fo

r e

t
he gl

a c
i
e r a

b la t fo
n

d
e

P t h i
n

h
u

m id
r e

g i
o n

15 m
u c

h d
e e

P
e r

t h
a n

i
n a r

i d
r e

g i
o n

.

U
s
i
n

g
e

q
u a t i

o n

(
6

)
t h

e a v e r a
g

e

me

a n a
b l

a t i
o n

d
e

p t h
o

f G l
a e

ie
r

N
o

.

l
o

f t
he

U
r u

m q i

R i ve

r
in T i

a n s
h

a n

M
t
s
.

F
r o

m 1 9 6 0 t
o

1 9 6 6 h
a s

b
e e n

ca l
c u

la t
e
d

,

w h i
c

h 15 7 0 7 m m
; d

u r
in g

t
he

s a
m

e 详
riod of glacie r ab la tion d epth m easu red by stak e m eth o d 15 “9 m m l4]:the dir-

fe renee of tw o res ults 15 8
.
9%

.
T herefo re ,

in t h
e a r e a

w
he

r e n o
g h

e
i
e r a

b l
a t io

n

me

a s u r e

m

e n t
a r e a

va
i l

a
b l

e
,

t h
e

gl

a e
ie

r a
b h t i

o n
d

e
P t h

a
t t h

e

而d elevation ofgl acie rarea

ca n beca lcul ated byequation (6)
.w hieh ca n be aPProxim ately re ga rded asthem ean annua l

de Pt h ofabla tion in gla eierized area
·

N

e

ve

r

t

he

le

s s

,

t h
e

fe w
a

ir
t e

m P
e r a t u r e

d
a t a

m
e a s u

re d
o n

i ee
s u r

fa ee
a

re

a v a
il

a
bl

e
,

a n
d

ge
n e

ra l
ly

t h
e a

ir t
e

m pe

r a t u
r e a t t h

e 而d ele va tion of a glacier m y be est而ated

aPProxi
ma

tely using the air tem Perature data of m eteorological station (site) nearby ae-

co rd ing to the ve rtic altem Perattir e gradient
.
B ecaus e the air tem Perature on the ice sur fa ee

15 infl
uenee d by the co kl e

ffe
ets of gla ciers ,

a c o r r e e t
va

l
u e

co

e
ff i

c
ie

n t o
f m

o
d i fi

c a t io
n a

i
r

t

em

P
e r a t u

re

,

fl
u

ct
u a t i

o n v a
l
u e 占T sho u ld be

ad d ed in the ca lc ul a tio n :

T 二 T’ 一 占:
(7)

109 占T = O
·

2 8 l
g

L
一 o

·

0 7

(

8

)

w
h

e r
e

T

we 一 th
e e o r re e te d

a
ir te m P

e r a t ur
e

(℃ )
o n the ice

su rfa ee; 了一the ca leula ted air

tem perature (oC ) usi雌 air tem peratur e data of
me

teo rofo gyiealstation (s it
e
)
aeeordin g to

the
vert

ica lair tem pe
rature gradien t;占了一

.
th e ca leu la ted va lue

o f a ir te m P e ra tu re 」u m P a e -

co
rd in g to e q u a tio n

(8 )
,

L 一the long of glaeier (km )
.
B ased on equation (6)

,

t h
e

gl

a c
ie

r

me

a n a n n

ua
l

a
b l

a t i
o n

d
e

P t h A
o

f g la
e

i
e r a r e a o

f 8 g la
c
i
e

rs i
n

C hi
n a w

e r e

ca ic ul
a t e d

a n
d

h
s t

e
d i

n
T

a
b l

e
1

.

1 1

.

G L A C I E R
M

E L T
W

A T E R R U N O F F

1

.

T h
e

A
, 别芝洛 m en

t o f G la e le
r 几l eltw a ter R u n o ff

o n e m a in P ro b le m in es t而ating the volume
of gla cier m eltw ater runoff 15 the la ck of
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T h e sPeeifi c
gl

acie r
m

elt ru
no ff (M g ) 15 o n e o f th e im po rt an t ba ses es ti

rna
ting

the

a
m

ou n t o f glaeie r
m

elt w a ter ru n o
ff. B u tth e m ea su re m en t d ata

in ae
co

rd an ee w ith M g o ge ne
ral ly

.
T h e m eth o d 15 as fo ll o

ws
:

15 sca
re ,

5 0
i t

e a n
b

e a s s
es

s e
d

M
g =

KS [M

9 0 +

( △。·

箫
十 △To

楞 (9)

where,
KS

1
5 t h

e e o r r e e t i
o n e o e

ffi
e

i
e n t o

f
a

b la t io 企area ratio

Ks = 力/ 力。
( 1 0 )

力 a
nd fg

o are the abla tion--
area ratios in diffe

rent cli
ma

te co nd itio n w hic h ne ed s to es-

t如
ate and has me

asurem ent data respe etive ly ;M go 15 the m easur ed sPeeific gl aeier m elt

run
off fr om so

me glaeiers are listin T able Z:△H o 15 eleva tion d 湃erenee of the equilibrium

lines fo r the tw o glaeiers ; dT/ dH 15 the gradient of air tem Peratur e ,
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b
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b l
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.
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.
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b l
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r e
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e o
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f d
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.
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n t
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i
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