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ABSTRACT

This study is from the results of 2011 projects of groundwater resources investigation in
the mountainous region of Taiwan. The investigation and survey results from the projects are
collected and combined to develop a three-dimensional numerical model by using a
groundwater modeling software, MODFLOW. The sustainable concept of groundwater
resources is considered to evaluate the groundwater safe yield and exploitable quantity in the
Dajia River Basin. The safe yield in this study is identified as the excess groundwater flows
out from the study area and does not affect the original groundwater system. The results show
that the safe yield in the mountainous region of Dajia River Basin is about 173.1x10° ton/year.
Then, considering the cases by adding and subtracting by 50% of mean precipitation, the
result of groundwater safe yield is 172.6~174.3x10° ton/year. The quantity does not show
obvious discrepancy. The exploitable quantity of groundwater is identified as the pumping
quantity under the specific value of groundwater drawdown in the exploitive potential zone.
The result shows that the exploitable quantity of groundwater is about 493x10°ton/year in the
exploitive potential zone under allowing two meters drawdown. The exploitable quantity of
groundwater under a unit area is 7.3x10° ton/year/km. The results obtained in this study can
be used in the groundwater resources exploitation and management in the mountainous region

of Dajia River Basin.
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21 ERREPESEL KT AL kS BEGEE

H g £ [ Ke(mid) | K (mvd) | 28 27 | Ky (mid) | Ky (m/d)
CH-01 B4% | 9.93E-01 | 1.75E-02| CH-09 <% | 2.19E-01 | 2.35E-02
CHW-02 | %4 |4.92E-02 |4.00E-03| CHW-10 | ~ il | 2.08E-01 | 1.73E-02
CHW-03 | ¥ ¥ |274E-02 |2.65E-02| CHW-11 | 44 | 1.48E-02 | 1.87E-03
CH-04 WG | 2.23E-02 | 1.17E-03| CH-12 &M |3.78E+00| 1.48E-01
CH-05 i%® | 3.40E-01 | 259E-03| CHW-13 | ## | 1.12E-01 | 6.51E-04
CH-06 | 2.4 |8.89E-02 |194E-02| CH-14 % |6.24E-02 | 7.76E-03
CHW-07 | 4% |162E-02|4.24E-04| CHW-15 | . |7.63E-01 | 5.86E-02
CHW-08 | # % | 1.51E-01 |4.25E-02
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32 LR CEERSFILEE
@ BLRIR | BNk @t BURIR | BNk
%42 (m) | %42 (m) B4 (M) | 34 (M)
R AR 248.1 - * i 682.5 682.9
F & 366.2 364.9 AR 875.4 876.1
v 474.4 473.2 R 981.4 979.7
A8 A 520.1 517.4 & B 760.8 762.8
in 667.5 665.5 Fals 1832.3 1834.0
RHENE 965.3 965.1 T % 1660.6 1662.0
fo T 531.8 532.5 s N 1475.0 1475.9
# 684.8 684.6

* R AR A E 20
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23 BHEAERFRTE TRI 2N LERZRE

. CCIRE £ Ak g
AR 6
(m/d) (10 ton/year)
M 0.00213 174.3
T 39t & 0.00142 173.1
Bo] TE 0.00071 172.6

17



24 BEBELFRALATFARY TREBE T2 VRF LE

—

K vE vTHEZE
(m) (10° ton/year)
246
493
986

18



Legend

D Study area
B Stream

Elevation(m)

250 - 500
510 - 1,000
1,100 - 1,500
1,600 - 2,000
2,100 - 2,500
2,600 - 3,000
3,100 - 3,500
3,600 - 4,000

2670000 2680000 2690000 2700000

EI ome;evs

1
200000

T T 1 I
220000 240000 260000 280000

W1 9 %inis2 #5800k LR

19




W2 <7 EHSR2ZERFARR

20



o PHEIFIEIREAMI99-100 ¢

BE(2AR)
[]0-500

[ ]510 - 1,000
[ ]1,100- 1,500
[ 11,600 - 2,000
[ 2,100 - 2,500
[ 12,600 - 3,000
[ 13,100 - 3,500
[ 13,600 - 3,900

LI oKk 2 B ’?’rw e WA 7



m/s)

N—r

Hydraulic conductivity

1.E+00

1.E-01 -

1.E-02
1.E-03
1.E-04
1.E-05
1.E-06
1.E-07
1.E-08
1.E-09

w4

Dajia watershed ]
e y = BE-06x %

R’ = 0.0634

X VRS k BEGERAFRZNE

22

100



%—&&:%&gi

FZ 0k I BREER <

Rk REEF S

W5 L%k L #sS

23



Regolith (m)

120
100
®
&0
)
2
||||| i !!
T
:
I

W6 X" EBIFREAFELRALFTH

24



B o
k) FLR 4 h,=100 m

~
t)
bod »
3 I
RO
I

h=1.5x (h, + h,)

=1
U
______________________________ v
A
Jx
SE

=
\l
I

REEERS? LR L3 RXTTAN

25



E2gaBygd

w8

=

-}

e
SRRTZ S
ROLALERER A > R
R R R
T g e b S Vo o N et
3 &8 ’1'.‘:"07.':\""'#'.' SRR

A e

R R R
= R
AT ILRZ
LRI
o,

T

2R
QLR
LR
7%
o

:'-..:»’,# S ~.~..:.¢:.
25

ESA R ARKERRR R

26



i “'}
!
‘\
RO~ ‘;-.
=8 ? ‘v.ii % ~ } x::j
n- B ) <8

w9

AP AR R AR KER N IR EER

27




2000
y = 1.0048x - 20.428

£ 1500 | R*=0.9979

&

%1 1000

&

‘_L

3 9500 r

@)
0
0 500 1000 1500 2000

H 75 3 4% (m)

R10 + 9 EiRisy ToRB R A B2 M (TR KRk SR

PR A 970 2011a)

28



W1l %P &A% % - Ba sk T k4 @ hdR

29



w12

J
=

PIER S RF AR AR

30



174.5 6000

o N
BR
(g

by 3

(10° ton/year)

1999 2001 2003 2005 2007 2009
&

W13 9% Fgp R L EY TRE 2N RELAERN

31



Well 1

Well 2

W14 9 %imsy TRFRBERL FHN LY 2o F

32



