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m a k e s t h e s t r ia g h t li n e r印 r e s e nt in g F (
:
) / U

r ot at e a n t i
一 e l o ck w i s e ar

o u n d t h e p o i n t (H
,

0 )
.

oF
r t h e e as e o f a l e s s p e r m e a b l e l即 e r a s t at e o f li q u e

fac t i o n 15 if sr t r e aC h e d at x
/ H = 0

.

7 as

U i n e r e as e s s low ly t o r e ac h a e r i t i e al vaj
u e

cU
,

F i g
.
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a
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.

oF
r t h e e as e o f a m o r e p e

mr
e
ab le

lay e r t h e s e e n ax io is 明 i t e d iffe
r e
nt

.

o n ce 11单
e fac t i o n t a

ke
s p l` e ,

t h e 11明
e f a e t ion

r e ig o n

e x t e n d s t h r o u gh o u t t h e e n t ir e s
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.
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·
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.
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e
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y i n g p e r -
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.
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e n t h e
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of w a t e r h翁 t o b e fo r m e d t o if l l t h e e r
ac k

.

nI t h e e
as

e o f s m al l k d is e u s s e d
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.

1 C h e M -i nC h e ng e ta l
.

: M e c h a ni smS tud yo fC ra c kF o r ma ti o ni nS a tu ra te d S a nd s
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.

T h e e x trai fo w
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e占 U u sp pi l e sthe a m

o u
n tOf wa te r ne e d e d
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e d ri ve sth eo e l u mn
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cU

.

3 G R O丫V T H 0 F I N H O M 0 G E N E I T Y A L O N G T H E L E N G T H O F T H E S A N D

C O L U入 IN

F igu
r e l

, s how i n g t h e
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can
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.

T h en w e h vae
t h e

fol l o w i n g
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T h e if sr t o r d e r t e rm 叮l
(
x ,

t )
s at i s if e s t h e fo ll o w i n g e q u at i o n

刁a , U (亡) s a 、 U (亡、
嘴于+ 一行 ; 嘴二 一 q l飞示

~

份
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e t e r 亡0 g ive s t h os e o r i g i n at i n g fr o m th e

t im e
ax i s

.
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。
(
x
) + 入: 、

]冬
、

华 exn {
a * 。 1 一 。: 。
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d e t e r m i n e t h e

val
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s im p l y id s P lac in g ht e

如 = 0 al o n g t h e t im e
ax i s (

n
or m al iz e d t o tOU /H i n F ig

.

5 )饰 即p or p r iat
e

200 1

al l e h ar ac t e ir s t i e s

比 a j a c t e r l s t i e fo r

a m o u n t s
.

H e n e e ,

0
.

3 0

.01.02.03钊列

t h e i n i t ial P o r t io n o f t h e q
一

石e u r v e fo r 石。 = 0

15 s h
aer d 妙 al l 全七 e u

ver
s

.

T h e hc a r a c t e -r

i s t i e fo r 如 = 0 r e a hc e s t h e t o P o f t h e s an d
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