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% ODbject :

Groundwater level data from the Dung-her well
station, Gu-keng Village, Yunlin County, Taiwan

s Periods :

From 1998/1/1 ~ 1999/12/ 31

s Data :

Barometric pressure data from the Chiayi weather
station and rainfall depth data from the Dou-liu,
Zheng-keng, Da-pu and A-dan rainfall stations
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* The barometric pressure and earth tide
components :

BAYTAP-G : Y. =C +RP+T1T +R +0,
Hi =Y, -R-T

s The groundwater level increment:

AHinh — Hinh . Hil’lhl
** The effective accumulative rainfall:

M1
Mn
R™ = § l,an,i—jrn,i—j
=0
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* |ldealized graphs of the groundwater level
Increment and the effective accumulative rainfall




The groundwater level natural diffusion rate

The relationship between groundwater level
Increment and effective accumulative rainfall

The weighting factors of the effective
accumulative rainfall
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** The groundwater level natural diffusion rate :

Y=C+P+T +R+0

The groundwater level increment without
the effects of , ,
and would have the form:

AH™ = AB™
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» The hourly average groundwater level natural diffusion

rate at the Dong-her well station is about —5 mm/hr




The relationship between groundwater level
Increment and effective accumulative rainfall
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*%* The relationship between groundwater level increment

and effective accumulative rainfall -

Which guantity has the best relationship with
the groundwater level increment AH™ :

@ the effective accumulative rainfall R"™

AR, or

R™ /(RY +1) ?
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The relationship between groundwater level
Increment and effective accumulative rainfall
could be described as :

AH™ = AlIn(R"™ + 1)+ AB™

Undetermined The groundwater level
coefficient natural diffusion rate




Rainfall periods :

(1) 2/13 ~ 2/28 in 1998
(2) 4/29 ~ 5/9 in 1999

Method :

Does not consider the decaying effect, so assume
the weighting factor «,,_; =1 » and analyze the
relationship between daily groundwater level
Increment and effective accumulative rainfall in
2,5, 10, 20 and 40 days with the equation:

AH " = AIn(R"™ +1)-116




Periods

stations

1998 7213

to 2728

1999 74 720

to 570

Coefficient A

F-sguared

Coefficient A

F-sgquared

Dron-lin

30.5

0.alé

43.3

0. 544

Zhong-keng

31.3

062l

414

0.745

La-pu

305

0.al4

420

0524

S-dan

50.9

0. 644

43.3

0. 544

» Similar values of the coefficient A for four stations
mean that equal effective accumulative rainfall causes

approximately the same groundwater level increment




Correlaion Cogflicient Rsguwed

Cowrelahion Eﬂqﬁrﬁﬂ'ﬂﬂi R-squwed

» The groundwater level increment has a higher

correlation with the accumulative rainfall of
the previous five days and ten days.




The weighting factors of the effective
accumulative rainfall

~\




The weighting factors of the effective accumulative
rainfall :




»> I, = 0 has a higher correlation than the others
with the triangle-linear weighting method




** The weighting factors of the effective accumulative
rainfall :

M
R™ = Zan,i—jrn,i—j
i=0

2. The decaying effect weighting method :
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Results :

1995752 A 3~2r25
1995554 2~2020
1993/ £2~313
1993/4 29~3519

199572 A 3225
199850 2320
199548 2~8M18
1993/4 28~54

Caorrelation cogfficient R-sqtiared
Carrelation coefficient R-sguared
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154 142 14 12

Weighiing parameter b Weighting parameter

Fixed days W(n,B,j)<0.1
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1999/4/29 ~5/9 A=489
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» Relationship between the
groundwater level increment
and effective accumulative
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1098 /2 /13 ~ 2/ 98 | rainfall with the weighting

1998/5/1 ~5/20 A=36.1 factor
1998/8/2 ~ 8 / 18

Efeechve aecppulahve panfall By ' o)




The relationships of Zhu-shan and Tong-tou
rainfall stations beyond the watershed :




» The weighting factor S=1/4

»> The relationship between daily groundwater
level increment 4H*" and effective
accumulative rainfall depth R*® based on

data collected at




Results :

R-squared Ramtall Stations

Penods Dou-lim Z.lm-f;lmn Tong-ton

(.638

» Rainfall stations beyond the watershed can also
be used to analyze from a well station in another
watershed
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