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The Environmental Impact of Groundwater Development:
A Case Study of Taipei Basin
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-Abstract

Although there are about 56 x 10® m?® of interstitial storage and 2 x 108 m3/yr of natural
recharge of ground water in Taipei Basin, the specific discharge of Tahan Chi is decreased due to
out-basin water diversion after construction of Shihmen Reservoir in 1964, and infiltration capacity
is decreased also due to increase of impermeable urbanized area, and the worse one is that of over-
pumping of ground water. All of these has resulted in the piezometric surface decline 45 m from
1957 to 1975, of the average decline was 2.5 m/yr. As a consequence, it has created a number of
environmental hazards such as landsubsidence, drinage problem of depression areas and pollution
of ground water etc. »

The amount of total subsidence is more than 200 c¢m, and the serious subsidence period that
the average subsidence is more than 10 cm/yr had been appeared from 1962 to 1973 in Taipei City
and from 1966 to 1977 in Taipei Hsien respectively. The amount of total subsidence volume is
227 x 105 m3. The data collected from observation wells also indicate the fact that there is sub-
sidence in deep lover.

Many depression areas have been created by landsubsidence in Taipei City, to pumping out
the water deposited in those areas, it needs a capacity of 400 CMS, and the situation is even worse
in some places of Taipei Hsien where sub-zero-meter areas have been appeared since 1968. The
sampling analysis of high electric conductivity ground water shows that there is an area of a total
25.8 km? which is affected by the residual saline water of paleo Taipei lake, but no evidence indicates
that salt water intrusion has occurred, only those areas near the Wen-tzu creek is polluted by infiltra-
tion of waste and tidal water.

Any water resources developing projects will inevitably involve a number of environmental
problems, it is a metter value judgement. The point, therefore, is not that the water resources should
or should not be developed, but rather that once it is decided to develop, the whole ground water
basin especially that of water level change should be studied carefully, and put in adequate manage-
ment. For the porpose of reducing damage and permanent use water resources, it is necessary to
disperse the pumpage in area and time.

il

_\ﬁ-ﬁ

NSRRI K » A TEF ~ S ~ TS A KB R EA & A ~ Mk
FHTF A » THELAEERTA - SEBHEEFEHBES 2,50 mm ), 2R L



74

MERE » EREREN ~ tUER ~ IERE » K X1 IEERBAFSGHEN
B (10°m° /£ /N

SHENERERMARESE » XEAORS » EXE (1975 ££)
B AEKERS  BARY  SATEKEELT [2n 2650
g . Mgk 228.1
RET0 A BEE @A R 166 Em® » Hep  [20 4.1
#TAKH 38 fEm® > HIEHKE 22.89 % Yo Bk s; 22;
1975 fEAEFIAR 876 fEm® » HTAS 138 @m°  [pmmm 2.1
» 516 % » Heh TR T K 72.5 fEm® » 54 |[EE 7.8
TEFAR 40 % 5 A TERAR 29.5 fEm? n5 249 ns 66
o 1975 R > BRARBT.9SEm s HTK [om —

£3.10 Fm’® » 539% » HENATFRAKEF25 &HH%E: AxB%8e, 1980
T (5 96 %) Kansas MM T K SHEAR 87% " » 7t FAZBEHWEE o

R T RS RER » BEEE » FUAS BRA RN » TRBIBA » WA
RIS HE » REHT KOEEREAES » T MEERARA » BTHY
BEMA OE FHFAKER » BEKBRAFA » BIEBRE T - AR
BRI~ A RBEWRE » R TR RARE » £ ERERES BT
P o

C SHEEEROTE  ERRSEEABEARE  MARDEEE « &K

R R T » BEHE R IE » (IR IR A & M6 b 2 H0 2 T ety A NS
Rl > LB TG - ABOEARRA+L4 (1968) HEMIHES T A
BIRAE A » 2 DIRCHE T WG B KT T ~ 7B B2 B 6 o4 T BURF b ARMRRR
B TERA S B RIS » T RO ERREA R F Mt TS » 3
B BIRIE T » BT FAMBRRD » K& THBE » REEH » HBT
IR o H BT SR SR G o

EBEERSEARBERANRE T AHE » SEAGCTHE » T+ mne
StHi% O > LRI Terzaghi WIEHHAHEREFHE T 50 m LIRS R 8
D FEA RS PEREA+AEEMAIER Gk KB R RE69F o
VBB AKEES » PERB L+ ELEBAXEH it . KB 5 BERT1 E -~
YHTEERL » ABEE LTOBTAR BTRAVIFTY 27RBREAG TR~V F7Y 27 BRI B

ARREEFREGIZH1979 °
4§ David Keith Todd s Groundwater Hydrology 2nd ed. New York : John Wiley and Sons Inc. pp.

7-13,1980 °
RER . BB HABREZRARE (L) KFET - 48> 53-81H RE 57 F o




T@ﬁw'kﬁﬁ%mwm@w@T@miﬁﬂﬂmw) IEsm s ttinE T

BB HS |  BRSHDIUBRETEEFS | » RBEEREERAR
AWSHAE c EXNRBEF+NEEEAKBES B T AR ER » A +AFEB LA
Ho B R B 0 TRERE T AMBRA L2 HESENER  DBEEEELRERA
BESY » ARG HAERE BRI B0 — R T BAAF A AR ©

—. Bt At T K EIRAK RS

Hy T AT IS B E AR A » Heh B sk S E AR RE Y » REAMEA
FaRs BE A B B - RSB » (BB AMEFH KUK » T8 ( percolation
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RER604 2 AEIEAT [ & BIBEN T A M | -SmE BAHT » ER
T AT » R ER654E 3 A M T AR 2 » B HBAREMH T AR BERAR
£40m » FHE~ B  ER—WEAARESmEY  BRATRHEREEOLT
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FEEE

m B’ Mo tes | 48 B KO EE | BAKE | K EERE
(km? ) | #%& (m) | 5 (m) | (10°m?®)| (m) EE (m) (108m?)
22.42 | 234.0 4 52.46 —35. 195-0 43.72
27.27 | 218.5 6 59.58 —35 177.5 48.40
28.06 | 195.5 8 54.86 —30 157.5 44.20
30.25 | 172.5 10 52.18 —30 132.5 40.08
132.00 | 115.0 15 151.80 —20 80.0 105.60
240.00 370.88 282.00
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HBETOR 282 x 10°m®» bk BB R B/ —S KB % ( aquifer system ) #
FHBEREL 20 %EtHE > RG22 it TR ZREREWA 56 x 10°m® o lkb
REW(1982) AILBMPERBGHG AN EFHET KE o

e NAKNREE » T ERE  REEHT KB TRABNEERR o #i A
AR &R AER » XEWAK ~ b KB AT LU » Wik AR » £ H TSR
Brh o WRME DT Y E  THRINEERMEE » BT s AR S R AR BRI
HEEST » RH BT KHEE o 102 T KH3E BRI E 5K AN 2 W A3 158
KER REMEERERERHBREHE -

MIEREEBFIRRGEERORN/NE M » BIFEBEELIL » R EF Pk
AT LR BT SRR TE DA K o # i ~ I AVR R BEE AN R E » @A&RBT N EHE -
ENEEE RS ER I » BEFPBLIL - HIERE LI - DIF » EHELE
» ARG 17k’ HelE ( BEE 4 ) o TEMEKFRHEER - RER - EHE W
Zkif)c o HETELE HIE M AE ~ KEMY > #EEEAN  FHERDE (RE62E )
B

T=5x 10m? / day Q = 5 x 10°m? /dayx3/370 x 4.2km x
=3/370 3650
L=4,2km = 62,15 x 10°m?3 /yr o
Kb 1 T = WA KB (m? /day 5 m?/min)
I = KI5

L = AKWEE ( me km )
= 4, A U@ & ( m® /day Hm® /yr )
KEEIE R A BAE 2 T L ~ TE S — AT B ALIE M R
IS A BT S L I » TR 20km? ( BB 5 ) > HEmERY

T =2 x 10°m? /day Q= 2x10%x3/400 x 8 x 10° x 365
= 3/400 .= 43.8x10(m3/yr)
L = 8km

BRARRABEOHHEEERCALEEN » QFSE R tREBS H}

WEHES
T = 1x 10°m? /day Q=1x10%x1/150 x 7x 10% x 365

I =1/150 | = 17.03 x 10° (m? /yr )

WHEZ-HE > 20K
NHEE SEARL T KERRILBHITRLOFR » GREF > 23% 44 > 235-253 K KE 615
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L = 7km

FR=HEENBERNS 123 x 10°m® /yr » BRI T KRB Bl Mk ERE
o A L/E B KA 1 mm /day » 200km?® FHEBEA !
1x 1073 x 220 x 10¢ x 365 =80.3 x-10¢ (m? /yr)
&5#2 x 108 m?3 /yr o
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1975 - 0.3 204 e
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B R E 0.76 51| 67.20 1052 1384.11
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B % E | 6.61 43 6.52 6170 923.50
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#lE FE 6.60 49 7.42 2880 436.39
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BEAR SR TR AR T 8 » R AE SR 35 SR » ERIEEEEE o

5 EE . GRRMMTRKATHEMEZHE  GBKF > 228487 20-38 5 » REH 634 o
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WA KEEREREMEEFE » RESENRAELR » LIEEENRE o REH

TAEARE » ZRBHEERAEL » EFEEHOAE 5 RN AE KB » K65
LR T REHE
dh/dt = (Q:—Q.) SA
X dh/dt K TFHE#EE (m/day )
Qu :H FAHHEE (m?® /day)
Qr : #HNAHAE (m? /day)
A BRMRETE (m?)
S I BRZERE
— KL BB BR AR B, » DAk A 23823 ( Thiessen polygons method ) fEHN#E
T o
INEBRABBEBHTA » BHR2NOREHTELX » BoA O CREABENTA
BHA s REBVEBAKXEBHARIR  BEESRL - M L8 BHTAX
ARATE R ERERABHIRERE » FELUBRNBEXKESHEE » THEAFERS
KAMER] AR T KB o
A B A K BRE 1EH: & T B B Ba Ak A7 BMURR (RAV AT » HBARE ©
dH/dt =K ( Py —P)
Keh dH/dt : #BTFEEE (mm/ day )
o (BEKM (m) o
Pl Xf (m)
K B
dH/dt F1P BRERSH » AR Po » HPo=P R » B TRERE -
P EERFBHORBAT 10 ~20 m» KR[/E~ 11 m > FHIWHF 5 ~125mo
EIFEHH 10m o Bt 2 ERERER T T KA HE T 10m » HETEHFHET
BEARBRZBA - BABEFRAVHE FIEREM N AN THER GG > 18
we’)Tﬂéﬁﬁ%ﬁB@KﬁZ§4b%+ 0.5 m o EAAMBELO mkKs » 54 0.5 mmiy TG
8"

B IUAHER B TRKOFTRHFEE WM TRV F 7Y 7REREG TR~V F 7Y 2 B I B
EXRBAESG » 1177-1186 H » 1979 °
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A
;)

A, #&

BILZB T ABEZ R AR KR ~ BA R - 2 HESHSMAYES » B4

B AR ~ L FIHN S > SR TR ~ BT ~ T ASE - Hh AR
SRS EERAIE o |

6O BlRBH T ANERERE 56 x 10°m® » TERGFEERA EEHA
RO WR =AW > ZEARRBERF1.23 x 10°m° /yr > B AR 0.8x10°
m?/yr > FEH2x10°m? Jyr s REAHAES1.94 X 108m3 /yro

O YA Wi AR KB TR 6.85 CMS /100km? @ H il » A BBEES
PIZKBES | KB i 4 65 » BE H T IS 4B R4 3.46 CMS /100km? » A &1t 2
HOH KR R o |

® ZMREEKOBHI » EEAERD » HHFPHE SBIN 1km? REKE
TR HBAKE | EF LA 1050m® /day(1,05mm/ day ) » 7 HE (L
R 3070m* /day( 3.07mm /day )o HEMTARPUMARMA » GEHTAT
BEVRE AR K SHBOKE » (KRR AL B0 T o

0 EEE46 ~ 64 ERIH T AL FHE 45 m» FEAL FHES2.5m/yr » BAR
W o SR A HRESRIN 5 WEEH B BOA AT » 3BT - RHEBET
FER 4 AL ROTE R 51 ~ 62 4F » AILIRKER B 55 ~ 66 4% « B A FBRE B35
200cms ERATHRBEBREE 57 410 28 cmo T IEEEH D HBE 227 x 10°m? o 4£
AT R BRBS7 58 1 22.59 x 105m® /yr o Hhét » #E ( § 90m) T
TRERME 1/3 5 NERTE o

@ EHETEEHARE » &LARMMHEAS % » K7 400 CM S kA 85
» BILREABRIVRBA RHE » R EEEFLE 88cm ERE O » TEEE
HHEK » =5 B HEE SRR YA o

B FHABEST OB KPS EER Q2O BRDHS » WA BHATIR
RS » BRER 25.8 km’ - g AAB RS » BF )10 REEHE  Smk -2
FEAKEZ TR o

O BTAEEATRESBRER  bREXYHE PHEEAEE  BEOHT
KA RERRRATE & » #ATHEBCH T K ESINEKBE » TRINLRH
KE > REENETAEBSERBENE  RBAENEN » EHEAER LR
St » 72 K EEVRDE 28 R EL 1R R 18 2 M0 M HTRIELNE 2185 o BB T A SRR H T ACSs:
MFEREE » R T A MR BIEE 5L - BRI L RS 8 » RE7E/MEE
POk R K o



