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ObjectObject：：

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

PeriodsPeriods：：

From  1998 / 1 / 1  From  1998 / 1 / 1  ～～ 1999 / 12 / 311999 / 12 / 31

DataData：：

Barometric pressure dataBarometric pressure data from the from the ChiayiChiayi weather  weather  
station  and  station  and  rainfall depth datarainfall depth data from the Doufrom the Dou--liu, liu, 
ZhengZheng--keng, Dakeng, Da--pu and Apu and A--dan rainfall stationsdan rainfall stations

Study  AreaStudy  Area
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Analysis Method
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The groundwater level incrementThe groundwater level increment: : 
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The effective accumulative rainfallThe effective accumulative rainfall::

The barometric pressure and earth tide    The barometric pressure and earth tide    
components components ::
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• Idealized graphs of the groundwater level 
increment and the effective accumulative rainfall
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The groundwater level natural diffusion rateThe groundwater level natural diffusion rate

The relationship between groundwater level The relationship between groundwater level 
increment and effective accumulative rainfallincrement and effective accumulative rainfall

The weighting factors of the effective The weighting factors of the effective 
accumulative rainfallaccumulative rainfall

Preliminary Achievements



The groundwater level natural diffusion rateThe groundwater level natural diffusion rate ::

The groundwater level increment without The groundwater level increment without 
the effects of the effects of barometric pressurebarometric pressure, , earth tidesearth tides,
and and precipitationprecipitation would have the form:would have the form:
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The hourly average groundwater level natural diffusionThe hourly average groundwater level natural diffusion

rate rate at the Dongat the Dong--her well station is abouther well station is about ––5 mm/hr5 mm/hr
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The groundwater level natural diffusion rateThe groundwater level natural diffusion rate

The The relationship between groundwater level 
increment and effective accumulative rainfall

The weighting factors of the effective The weighting factors of the effective 
accumulative rainfallaccumulative rainfall

Preliminary Achievements



The relationship between groundwater level incrementThe relationship between groundwater level increment

and effective accumulative rainfalland effective accumulative rainfall：：

the the effective accumulative rainfalleffective accumulative rainfall , , Mn
iR
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Which quantity has the best relationship with  Which quantity has the best relationship with  
the groundwater level incrementthe groundwater level increment :      :      
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the the effective accumulative rainfall effective accumulative rainfall 
increment           increment           , or, or
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the the ratio of effective accumulative rainfallratio of effective accumulative rainfall
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the effective the effective accumu-
accumulative rainfall lative rainfall increment

the ratio of effective accumulative rainfall
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The relationship betweenThe relationship between groundwater level groundwater level 
incrementincrement and and effective accumulative rainfalleffective accumulative rainfall
could be described ascould be described as：：
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Undetermined Undetermined 
coefficientcoefficient

The groundwater level The groundwater level 
natural diffusion ratenatural diffusion rate



Rainfall periodsRainfall periods ::

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

MethodMethod ::

Does not consider the decaying effect, so assume Does not consider the decaying effect, so assume 
the weighting factor                the weighting factor                ，， and analyze the and analyze the 
relationship between daily groundwater level relationship between daily groundwater level 
increment and effective accumulative rainfall in increment and effective accumulative rainfall in 
2, 5, 10, 20 and 40 days with the equation:2, 5, 10, 20 and 40 days with the equation:
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Similar values of the coefficient Similar values of the coefficient A A for four stationsfor four stations
mean that mean that equal effective equal effective accumulative rainfall causes accumulative rainfall causes 
approximately the same approximately the same groundwater level incrementgroundwater level increment



The groundwater level increment has a higher The groundwater level increment has a higher 
correlation with the correlation with the accumulative rainfallaccumulative rainfall of of 
the previous the previous five daysfive days and and ten days.ten days.

1998 / 2 / 13  ~1998 / 2 / 13  ~ 2 2 / 28                         1999 / 4 / 29  ~/ 28                         1999 / 4 / 29  ~ 5 / 9 5 / 9 



The groundwater level natural diffusion rateThe groundwater level natural diffusion rate

The relationship between groundwater level The relationship between groundwater level 
increment and effective accumulative rainfallincrement and effective accumulative rainfall

The weighting factors of the effective The weighting factors of the effective 
accumulative rainfall accumulative rainfall 

Preliminary Achievements



The weighting factors of the effective accumulative 
rainfall :
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1.  The triangle-linear weighting method :
0j0 =1j0 =2j0 =1Mj0 −=



Results :Results :

0j0 = has a higher correlation than the others  has a higher correlation than the others  
with the trianglewith the triangle--linear weighting methodlinear weighting method



2.  2.  TThe decaying effect weighting method :he decaying effect weighting method :
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The weighting factors of the effective accumulative 
rainfall :



1.0)j,,n(W =β



Fixed days 1.0)j,,n(W <β
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Results :Results :



Relationship between the  Relationship between the  
groundwater level increment groundwater level increment 
and effective accumulative and effective accumulative 
rainfall with the rainfall with the weighting weighting 
factorfactor 41=β

1999 / 4 / 29  ~  5  /  9    A = 48.9

1998 / 2 / 13  ~   2 /  28
1998 / 5 / 1 ~  5  /  20      A = 36.1
1998 / 8 / 2  ~  8  /  18



The relationships of ZhuThe relationships of Zhu--shan and Tongshan and Tong--tou tou 
rainfall stations beyond the rainfall stations beyond the watershed  :watershed  :
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The The weighting factorweighting factor

The relationship between daily groundwater The relationship between daily groundwater 

level increment             and effective level increment             and effective 

accumulative rainfall accumulative rainfall depth          based on depth          based on 

data collected at data collected at rainfall stations beyond but rainfall stations beyond but 

near the near the watershedwatershed
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Results :Results :

Rainfall stations beyond the Rainfall stations beyond the watershedwatershed cancan alsoalso
be used to analyze from be used to analyze from a well station in another a well station in another 
watershedwatershed
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