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i
n g t o

i
n v e s t

i g
a t

i
o n

) w
a s

t u a t
i
o n

w
a s

4

.

2 6 m

.

a
b

o u t 3

.

7 6 m

.

H i
s
t o r

i
e a

l h i g h
e s t

w
a t e r

l
e v e

l (
a e e o r

d

-

4 4 4 2

.

s m ( i
n

1 9 6 3 )

,
t
h

e
l
a r

g
e s

t r a n
g

e o
f

s t a
g

e
f l

u e
-

T
a
b l

e 1 P
r
ec

i P i t
a
t 三o n in th e Iak

e d r a in a g e b as in

S tatio n P reeiPitatio n (m m ) D uration (y ears ) P eriod

3117101310n59N a garze

E恤id i

W
e n g g u o

K
a
d o n g

R
o n仓d

uo

Q
ug uo 名

h
o n g

l:沁 ng la

D u i

3 53
.
4

4 11
.
6

3 46
.
6

3 52
.
4

3 27
.
5

32 6
.
9

35 4
.
4

36 3
.
8

19 61 一 196 8
,
1 9 7 0 一 19 92

1 975 ,

1 9 7 7 一 19 92

198 3 一 19 92

19 76 一 197 8
,

1 9 8 3 一 1 992

198 3 一 19 92

19 76 一 197 8 ,
1 9 8 5 一 1 99 2

1 983 一 19 87

19 76 一 197 8 ,
1 9 8 5 一 1 990

1
.

P a tte r n s a n d C h a r
ac te r s o f A n n u a l L a k e S tag

e F lu c tu a tio n

In g e n e r a l in w e t o r m o d e r a te w e t y e a r s s u e h a s in 1 9 7 4 a n d 1 9 7 8 ( F ig
.
2 )

fr o m M
a y o r

J
u n e ,

t
h

e
b

e
g i

n n
i
n

g
o

f
r a

i
n

f
a

l l
s e a s o n a n

d
t
h

e
i
e e a n

d
s n o

w m
e
l
t
-

i
n

g p
e r

i
o

d

,
t
h

e
l
a

k
e s t a

g
e

b
e

g i
n s s

l
o

w l
y r

i
s
i
n

g
,

t
h

e n
q

u
i
e

k l y g
o

i
n

g
u

p d
u r

i
n

g

t
h

e r a
i
n

y
s e a s o n o

f J

u
l y

a n
d A

u
g

u s
t

.

Be

e a u s e o
f

t
h

e
l
a

k
e ,s

s e lf
一 a

d j
u s t

m
e n t

,

h i g h
e s t

l
a
k

e
l
e v e

l d
o e s n ,t a p p ea r s in J u l y o r A u g u s t

,

b
u t

i
n

S
e
p t e

m b
e r o r t

h
e

f i
r s

t t e n
d

a
y

s o
f O

e t o
b

e r
.

F
r o

m
t
h

e n o n t
h

e
l
a
k

e s
t
a
g

e
b

e
g i

n s
f
a

l l i
n

g t
i l l M

a
y

o r
J
u n e o

f
t
h

e n e x t y e a r
.

T h
e e

h
a r a e t

e r s o
f

t
h

e
f l

u e t u a t i
o n o

f
t
h

e
l
a

k
e s

t a
g

e a r e

a s
f
o

l l
o

w
s : s

t a
g

e r
i
s
i
n

g p
e r

i
o

d 1
5 s

h
o r t

w i
t
h g

r e a t v a r
i
a n e e

,
s t a

g
e

f
a

l l i
n

g p
e r

i
o

d

1

5

l
o n

g w i
t

h
s

m
a

l l
v a r

i
a n e e

.

L i k
e r

i
v e r s

t a
g

e
,

v a r
i

a n e e
i
n t

h
e

l
a

k
e s

t a
g

e
1

5 e
y

e

l i

-

e a
l w i

t
h

s

i
n

g l
e

p
e a

k
a r o u n

d
a y e a r

,

b
u t r a n

g
e o

f
t
h

e
l
a
k

e
f l

u e t u a t
i
o n

1
5

m
o r e

g
e n t

l
e

.

I
n

d
r y y e a r s s u e

h
a s

i
n

1 9 7 6
,

1 9 8 2
a n

d 1 9 8 3

,

l
a

k
e

l
e v e

l f
e
l l d

o
w

n a r o u n
d

t
h

e y e a r s
,

w
a t e r r u n n

i
n

g t o t
h

e
l
a

k
e

d
e e r e a s e

d
s
i
n e e

l
e s s r a

i
n

f
a

l l
o e e u r r e

d d
u r

-

i
n

g t
h

o s e
y e a r s

.

N
o

l
a

k
e

l
e v e

l
r
i
s
i
n

g p
e r

i
o

d
a

p p
e a r e

d

.

T h
e

h i g h
e s

t
l
a
k

e
l
e v e

l

w
a s o n

J

a n
.

l
,

t
h

e

l
o

w
e s t

w
a s a t t

h
e e n

d
o

f

De

e
.

T h i

s r e
f l

e e t s t
h

e s
P

e e
i
a

l P
a t

-

t e r n o
f Y

a
m

z

h
o

L

a

k

e s
t
a

g
e v a r

i
a t

i
o n

.
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F ig
.
2 P ro e e ss o f m o n th ly m e a n la k e sta g e in d ry

,
n o r

m
a

l
a n

d w
e t y

e a r s

I
n t

h i

s
P

a
P

e r
f
o r v a r

i
a t

i
o n

i
n

l

a

k

e s
t a

g
e t

w
o

b

a s

i

e

i
n

d
e x e s

w

e r e u s e
d

,
o n e

1

5
t
h

e

d i f f

e r e n e e o
f

a n n u a

l h i g h
e s

t
a n

d l
o

w

e s
t

l
a

k

e s
t

a
g

e s ,
t
h

e o t
h

e r
1
5

t
h

e

d i f

-

f

e r e n e e o
f

t
h

e

l

a

k

e

l
e v e

l
a t t

h
e

b
e

g i
n n

i
n

g
a n

d
t
h

e e n
d

o
f

a y
e a r

.

V
a r

i
a t

i
o n o

f

Y
a

m

z

h
o

L
a

k

e s
t a

g
e

b
y t

h

e s e e o n
d i

n
d

e x
w

a s
g i

v e n
i
n

T
a

b l

e
3

.

T h
e r a n

g
e o

f

t
h

e
l
a

k

e s
t
a

g
e

f l
u e t u a t

i
o n

w

a s

b

e
t

w
e e n 一 0

.
8 7m a n d + 0

.
s o m

,
t
h

e r a n
g

e o
f

t
h

e
d i f f

e r e n e e o
f

t
h

e
h i g h

e s
t

a n
d

t
h

e
l
o

w
e s

t
l

e v e

l

s

i
n a y e a r

w

a s

b

e
t
w

e e n
0

.

3 9

m

a n
d 1

.

2 3 m ( T

a

b l

e
Z )

,
t
h

e a v e r a
g

e
w

a s

b

e

l
o

w 0

.

6 m

,
o n

l y
o n e

y
e a r

h

a s
t

h
e

r a n
g

e o
f

o v e r o n e

m
e t e r ,

w h i
e

h w

a s

i
n

1 9 7 8

,

w i
t
h

t
h

e v a
l
u e a t

1

.

2 3 m

.

A l l

t
h

o s e
d

a
t
a s

h
o

w
e
d

t
h

a
t t

h
e

f l
u e t u a t i

o n o
f Y

a
m

z
h

o
L

a
k

e s
t
a

g
e

w
a s s

m
a
l l

.

T h
e r e

l
a t i

o n o
f

t
h

e
l
a

k
e s

t a
g

e v a r
i
a t

i
o n

w i
t
h

r a
i
n

f
a
l l w

a s s
h

o
w

n
i
n

F i g

.

3

.

R
a

i
n

f
a

l l d
a t a

w
e r e e o

l l
e e t e

d f
r o

m N
a

g
a r z e

S
t
a
t i

o n
,

w h i
e

h

e a n r e
p

r e s e n t
s

t
h

e

r e a

l

s
i
t u a

t i
o n

i
n t

h

e

l

a

k
e

b
a s

i
n

.

I
n

1 9 7 8
r a

i
n

f

a

l l w

a s
5 0 5

.

o m m

,

w h i

e

h w

a s
1

.

4 3

t
i m

e s o
f

t
h

e a v e r a
g

e a n n u a

l

r a
i
n

f
a

l l i
n t

h i

s a r e a ,

l
a

k
e s t

a
g

e r o s e u
p 1

.

2 3 m

,

i
n

1 9 8 2 p
r e e

i p i
t
a

t
i
o n

w

a s o n
l
y 1 5 0

.

7 m m

,

w h i
e

h w

a s
4 3

%

o
f

t
h

e a v e r a
g

e a n n u a
l

r a

i
n

f

a

l l

,

l
a

k
e s t

a
g

e

f

e

l l d
o

w
n

b
y 0

.

8 7 m

,
t

h
e

d i f f
e r e n e e

b

e t
w

e e n t
h

e

h i g h
e s

t

a n
d

t
h

e
l
o

w

e s
t

l

e v e

l w
a s a

l

s o
0

.

8 7 m

,
a n

d l
a

k
e s

t
a

g
e

d

e s e e n
d

e
d

a r o u n
d

t
h i

s

y
e a r

-

T h
e e u r v e

i
n

F i g

.

3
e a n

b

e r e
p

r e s e n t e
d b

y t
h

e

f
o

l l
o

w i
n

g
e q u a t

i
o n

:

△H = 0
.
27 (P 一 14 0 ) ‘ 4 8 一 90

w h ere △H 15 the range o f the lake level fluetuatio n (em ) ,

P 1

5 a n n u a

l

r a
i
n

f

a

l l

( m m )

.

T h i
s e

q
u a t

i
o n a n

户the eurve in Fig
.
3 also show ed that the lake storage

ehanged w ith rainfall
.
W hen rainfallw as equalto a eertain value P

。 ,
t
h

e △ H
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b eg in ning o f

a year (m )

L eve l

d ifferenee

△H (em 〕

19 74

19 75

197 6

197 7

1978

1 979

1 980

19 81

19 82

19 83

444 1
.
04

4 44 1
.
06

4 44 0
.
80

4 440
.
25

4 440
.
4 2

4 44 1
.
2 2

44 4 1
.
4 1

44 4 1
.
3 7

44 41
.
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44 40
.
1 6

+ 3
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一 56
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+ 80
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一 5

一 33
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19 84

198 5
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198 7

198 8
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199 0

199 1

199 2

443 9
.
49

443 9
.
15

4 43 8
.
87

4 43 8
.
47

4 43 8
.
68

4 43 8
.
59

4 43 8
.
19

4 43 8
.
34

4 43 8
.
4 4

一 33

一 28

一 40

+ 21

一 9
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+ 15

+ 10
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3 4 9



,

w

e e a

l l
t
h i

s

P

。
a s

b

a

l

a n e e r a
i

n
f

a
l l

.

I f

r a
i

n
f

a
l l i

n t
h i

s

l

a

k

e

b

a s

i
n

w

a s o v e r

t
h i

s v a

l
u e ,

△H w as positive ,
o t

h
e r

w i

s e △H w as negative
.

P 。

w
a s

3 8 4 m m

f
r o

m
t

h
e e u r v e

i
n
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.
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b
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d

o n t
h i

s
P

。

t
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e
f l
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o n o
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t
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e s
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g
e e a n
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e
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O b
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k
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g
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,

△H represen ts different ehanges in lake storage ,
5 0 a t

d i f

-

f
e r e n t

l
a
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e
l
e v e

l
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t
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e r e s
h

o u
l d b

e a s
p

e e
i
a

l P
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I
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s
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a

p
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t
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g

e o
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t
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e

l

a
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e

l
e v e

l f l
u e

t u a
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i
o n

w
a s r e

l
a t
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v e
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m

a

l l

a n
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t
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e
p
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d

e o n e e n e
d w

a s n o t
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y
l
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t
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a s o
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t t
e

d h
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C h a r a e t e r o f Y a
m

z h o L a k e L e v e l F l u e t u a t i o n B e t w e e n Y e a r s a n d A f f e c t in g

F a C t o r S
.

B y i
n v e s t ig

a t i
o n a n

d m
e a s u r e

m
e n t t h

e e
h

a n g e o
f Y

a
m

z
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o
L
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e
l
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l d
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i
n g t h
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F ig
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.

T h
e r a n g e o

f
v a r

i
a t i

o n
w

a s a
b

o u t

4 一5 m eters ,
r

i
s

i
n

g p
e r

i
o

d
a

l
t e r n a t e s

w i
t
h f

a
l l i

n
g p

e r
i
o

d

.

T h
e

l
o n

g
e s

t
l
a

k
e

l
e v e

l

r
i

s

i
n

g p
e r

i
o

d w
a s

1 4 y e a r s

( f

r o
m 1 9 2 3 t o

1 9 3 7 )

,
a n

d
t
h

e
l
o n

g
e s

t
f

a

l l i
n

g p
e r

i
o

d

w

a s a

l

s o
1 4 y

e a r s

( f

r o
m 1 9 6 3 t o

1 9 7 7 )

.

T h
e o v e r a

l l
t
e n

d

e n e y o
f

t
h

e
l
a

k
e s

t
a

g
e

w
a s s

l i g h
t
l
y

f
a

l l i
n

g d
o

w
n

,
t
h

e r a t
e

w

a s a
t 0

.

6 m /
1 0 0

a

.

T h

e a u t
h

o r
h

o
l d

s t
h

a t

t
h i

s o v e r a

l l f
a

l l i
n

g t e n
d

e n e y
w
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d b

y t
h

e

d

e e r e a s e
i
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i
n

f
a

l l

a n
d

t
h

e r
i

s -

i
n
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n a t

m
o s
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e r

i
e

t
e
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e r a

t u r e

b
a s e

d
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s
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