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An Assessment on Environmental Impacts Caused by
Seawater Aquaculturing in Coastal Areas of Taiwan
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ABSTRACT

This research is to find out and assess if seawater aquaculturing in coastal areas

of Taiwan may take part in causing the environmental hazards such as groundwater

and soil salinization, and to preliminarily draw up preventive and controlling

measures. The scope of this research includes Ilan, Hsinchu, Changhua, Yunlin,
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Chiayi, Tainan, Kaohsiung, Pingtung, Taitung, Hualien, and Penghu, where seawater
intrusion and land subsidence are caused by bverwithdrawing the groundwater and
salinization (;f groundwater and soil happened by leading in the seawater. In these
areas, landsubsidence further results in subsidence of the seadikes and causes many
regions to be lower than the sea level. Lives and properties of the residents are
greatly threatened in typhoon or storm seasons by flooding or seawater inundation.
In the meantime, the groundwater level being lower than the sea level causes scawater
intrude into the aquifers and thus produces groundwater salinization. Seawater
aquaculturing in coastal areas of Taiwan has been greatly wide-spread. The
groundwater resources will be deteriorated in quality and the land resources will
gradually be shortened if without proper management.  The aforementioned
seawater aquaculturing includes inland seawater aquaculturing by leading in the
seawater, inshore aquaculturing, and offshore aquaculturing.

The aquaculturing ponds in coastal areas of Taiwan were investigated in the field
work of this research. It was found that somewhat of impacts on the environment of
coastal areas of Taiwan were caused by seawater aquaculturing. Therefore, if the
government intends to assess the development of seawater aquaculturing, the follow-
ing factors should be taken into considerations in addition that the related environmen-
tal impact assessment must be well done in advance:

(1)Whether leading-in of seawater will contaminate groundwater and soil;

(2)Aquaculturer’s response to seawater aquaculturing;

waters;

(3)The technical improvement of pure seawater aquaculturing in inshore or offshore

(4)Assessment of social cost of seawater aquaculturing.
Keywords : ‘Seawater aquaculturing, Groundwater salinization, Soil salinization,

Land subsidence, Seawater intrusion , Groundwater and Soil pollution.
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#1 ENERARREERE KT

& 1 % | & | & # | & | TDs | sAR
o R ppm | ppm | ppm ppm | ppm | ppm
L BB GO A 046 | 029 | 2756 | 1164.7 | 187.3 | 14000 | 77
BUKH 20 R)
B2 ¢ KRR GORE 045 | 041 | 2552 | 11947 | 1970 | 1,000 79
EUKHERIOAR)
B3 SRR o HEEIS—204AR | 0.95 0.22 — — —  [|>20000f —
(TERE /KR k5 55)
B4 REARERNEA - HEEIs—20RR | 105 | 022 | — - — >200000 -
(TE¥ /K £ Rk st 1] Y B #7100 R)
22 S-SR SRR 26 8 H Y L EHE S RE AR KE ST
& i |[EWBE ) TDS | & L 4] s | B | BE| gar
4 mhos
®oR R fem ppm | ppm | ppm | ppm | ppm | ppm | R
B AUt IKE AR 6560 | 3250 | 0.08 | <0.01 |>10000{ 357 | 645 | YES | 1414
(SRR 1004 R)
B2 et 11600 | 5820 | 0.08 | <001 | 760| 524 | 1135 | YES 83
(manhole)
93 HEwe 1 - - - - - 375 | 405 | — 52




BEETA * SIAVKE AR » G684 T K
BB AEEA » KRBT R R
i N

BB S | A KETEDE » FIRH
ZRHETT AR R R R B T T SR © (Rt
BT > NS H KT SR B ROK R ER
KBERWEEREANT | ERHEHABRRE R EX
HHEAKRBA » 5 B R KIS
» Bt o BERREEG o BAFRY ST Ty R BRI KE |
AREERAE » WA ERBM T KB » RN
BB T KR RE S A BUS R B LR EY
B BT TRKE - Fit » RTEK
2O R G B R O ) R SR B R KB R B b
i H /0 - B KRR TTRRET R &K
i FES R B R L B A AR R - e
BRI -

AN T

BENBIEEXTRRRRPIEFIE - /5
HOBBKARERE —BROGH > HERZ TE
WEBERHZT  EEARMTNRERGRARE
4 o EHIFROKIRBLERN R R T » AHSRHECET
IKEERTE » B HET L R M T KB B Al » 5[
HufE THE ~ YoKAR ~ T AR T BEETSR -
B EHEBE TR » B R EA AR
AKBRE > (EIRRHIE 2 KRR KT [ AREN
B - XATEMT KR 1 BRI FERE o AW5EH]
REMBIRIR AT AR Be P/l - #EH—
SERAURBIR TR AR K ERERE - 8
B2 MOBRBMER - BT —HBEK5|
ABEHELI » B HEH D RACEAHE RA9fUE o

S5t » AT KB R A S S SR R T A
BB KRR B A B R RTRUER - FTDL o B’
RURAREREEHERF TR A BB ERT it & FIS
FHRFERIES » BT LUK BRI R [ E Aok 2
MEIEN > LFETEEL GBS -

R EE  GEBECBIEER T REMET
Fa ~ MR KR R (L RIRE - v LR R (3K
) BRFIR R BTSRRI ST o R
ifi > W L REREERE TYIHEE
LMW CONTEE - AR BEWR A

HEW » HAFEKTOZKIGHE
2EMEER YW ERRRA SR - BT
TR THIEE :
(OFEBRTETRERRARTER
Q)FREH - BERBRRFRETREEEE &
ARRECEREW BB E » THEE
MY R ERE -
QENHEERETRMEE » RERTEIE AT
e M 2 R o
OEPENTEFREMEAERNSES - £
HERPZT » B LEMY RSB »
TR EHTTE -
S5 SR RETE TR LR ET
7 LEFERBIRETRE ©
-2 #
FAREUL K B i RO T /K AZBRRE » fT4 40
BT -~ BE/KAREM T KEH SR SHE 5
A¥AX S5 R R T KB LIRS | iR
YE/KEM B AT AR L R LN EE
TR seR e B OREEE » dAR SRR
LB 3 e # 4> # E PEk 22l ( drainage basin or

watershed ) » FEMWZHLAB BB AR/ E
K (HudE) - WMERKMERBERKZTH

K o LK TR A R o B

i AR Bt K B8 4 A9 45 | [R] B 7 W] R U
B U AR LA » DARG IR BK AR ¢ BWTHK
5 L 45 S BT 5 B K JEE ] S SR 42 L 3t > DA
T2 HEG B A K IR RO IR ©
2.8 —vgakill - g ATK » DIBtRERIRAIK »
{ELHL P 3 2 B BOK MU BOAR TS o
3. S St B A SR ML T W AR T Y T R R BE SRR B
R HUE R~ R~ BUKEE L
ZABERBHCRER AR » BHE—$
ZAERTE ©
45| A¥g/KZ AW > Ho V9 A RDR B L SRR
BB AR E K LRSI > AR ik
Bk 2 - BRBLBIE 18 > MARLES
BHRABCTHRANCYBETREREL
{EfE -
SERME (EHECRENETHRE) RBHN

— 11—



BB 5 FARH > Wk ARBKZHE
HREBEARBMR > Mt TREARKIH
KRB B A B A ~ R R
ZBE o FF » PRAKREIEERAE L > B

B WK B 15 HebT T A 3 o
B W

FRAERTEEERA R TRE LVRE (
EPA-78-003-19-053) o By4\FAEc iR R S ME K
ERBATE DA - GHRARAT - ENRERGSH
FIE B » DR 2RI AR B K R AR R
I » EARFEZ B/ A TIREIRFIZE K » $0/%
B o FHETRF R R R KEREARRES
TR AR TR LREIALSREREREER
 (E BAIR AR RTD > R —OFH o

2EM

LAREH—-SNEAE > AMLEL TSR
FIF R AL - 1986 o

2. EE - BAE  BER - U ERRE
HEZK S B BB S BT » 4 MR TR A 2
REE112%F > 1986

3 EWIR > AMNE - E > FRAS T
BBy 0 1987 o

4 HEKAR » WWHE KRR DA E »
1982 o

5. AR » M FACCBIIR B © W5 -
FT S AL S BAR BE - G EHREE
1L ~ BEEHE » 1987

6. 5 ME KB BRBR RIS FIT » WM Ve B TS
BIHES > FRGEBEATEES > PL2TRP.
179 » 1986 o

7. EWEBERANT » ST KRB

(1985—1986 ) > 1987 o

8. GBS » Wi T S » 1987 o

0. GMATRR » GWILE N TAKEER >
1983 o

10. GMETREE » SEILE N T AKEEH >
1987 o

1L T30 » B V3 K o PRI A B 05
FIsEH R > BSRER A NETRNER

12

13.

14,

15.

16.

17.

18.

19.

20

21

22

— 12—

S E > P95-102 » 1988 o

S8l > BEBERREH KB E S
FHoK PR L ~ MR - PHESERERS H
BYHREENRERTERGHEEZNG 588
Il RA /MR R e E B =28
1989 o

ok ~ BT AIBHER TRZ
W5 TEBREGKFISTIE
1987 o

RE - LT > REANGER/ REER
ZEHh sy PBIAKESE4I21H8 » P.20-34 > 1988 o
FRE  HEBME§RANTEST - R
HHENERAL a8 LEHMTT24
(3) :11-32 5 1987 o

BREE > FEERE  EMANE > 1987a
BRI » R IEK AR - BEE
REFTEI S A i 5 e 4k » P.78-85 » 1987b o
WL > S T ARG B LI T
BB > Hule T RETA S G a4 » P.135-159 »
THRBCHE VR SR SRR Fo A 1 9 » 198B4E6 2
2~23H » 1988 o

B o SR E KSR R BGRE T
ERERE > RETEFRSL > 1983 0
Brown, R.H., Konoplyantsev, A.A., Ineson, J.,
1979, Ground-Water
Studies, Supplement No. 3, Studies and Reports
in Hydrology 7, UNESCO.
Davis, S.N,, and DeWiest, Roger J.M., 1966,
Hydrogeology, John Wiley & Sons, New York,
P.463.
Freeze, R.A., and Cherry, J.A., 1979, Ground
Water, Prentice-Hall, New Jersey, P.604.

and Kovalevsky, V.S,

WA . KES2%108 80
BROH : KE82%10A28H



