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PRI B R IR FRlOE Y
The Coastal Retreat and Algal Reef Developments

at Guanyin, Taoyuan

TR
Ming-Yang Hsu

Abstract

Coastal retreat is often affected by both natural and human factors, and the
significant coast retreat at Guanyin Coast, located at the northwestern coast of Taiwan,
serves a typical example of coastal retreat affected by both factors. Affected by the
monsoon and sea wave attacking and the lessening of terrestrial deposits, the Guanyin
Coast retreated 20 to 95 meters from 1978 to 1998. Recently, the coast is further affected
by the construction of the Tatan power station and jetty nearby; as a result, the coast
retreats an average of more than two meters yearly.

The coastal retreat and the loss of coastal drift sand exposed the algal reefs, which
sandwiched coral reefs and which were originally covered by sand and gravel. By this
study’s carbon-14 dating on coral and algal reef samples, these reefs formed around
6240150 to 2350150 years ago, of which the oldest date is not far from this study’s dating
on the coral reefs (6180+40 to 5160+40 years ago) underneath the sand dunes of Guanyin
Coast. This shows that when the last ice age ended more than 6000 years ago, the global
warming and sea level rose two to three meters; therefore, sea water invaded into the
lands, allowing coral reefs to grow around the coasts.

Around 2000-4000 years ago, possibly due to environmental changes, algal reefs
gradually replaced coral reefs, and coral reefs grew only between algal reefs. Then, around
2000 years ago, sea level dropped, lands expanded, and drift sands gathered in the coasts.
However, although these drift sands buried the coastal algal and coral reefs, which had
stopped growing, the construction of in-land reservoirs and the picking of river sands forty
years ago resulted in a drop of coastal sand. Furthermore, global warming and a rise in sea
level washed away the sands of Guanyin Coast. Therefore, today, the algal reefs of Guanyin

Coast are exposed once again.

keywords: coastal changes, algal reef, climate changes

"EALT B E KBS E WA R ARG » EEEE (e-mail: myang@tmue.edu.tw)
Professor, Taipei Municipal University of Education, Graduate School of Environmental Education &
Resource
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3. %

PEAHTHZE & N S T Y RIER S BOAIR AHER  bkERSR RS2 HERAMZE R
FRIE P IER G Z 1979-2008 FE | [HARAR R EURGETR (R 1) BUR - £FRE MHRAYE &R
TR E AR 48.3% DA b IR ISR R 7 B R AL AR ~ PEETEE R, o HE E AR
LR EAE AT & E A EE AT -

HI# 1 3% 2 (VERIFTR - T IERGE NG SRR B 9.53 AR » KRR Al S
ZEFF 45.9 AR o ML EERIAT USR] » Hp AR E A E] th R Re AR IR/ A
IS8 B RS E RRYRE - R - WD RO ISP 8B E S E e -

F1HERKE 1979-2008 FREMMR K REMRFTR

Table 1. Frequence of wind direction and wind speed of study area (1979-2008)

pElliv HIERSRE
JeEL ] HHZ% JEE m/s
N 0.8 6.93
NNE 0.6 15.7
NE 48.3 11.02
ENE 21.4 11.63
E 6.7 9.28
ESE 0 0
SSE 0.6 7.35
S 2.5 7.42
SW 1.1 8.23
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WSw 15.3 9.07

W 2.8 8.71
SEE R 9.53

AWtgesst - FIAERACE - RAfZERTIERRE

R2HPERKRERMEATFHRARBAERER B :m/s

Table 2. Average of maximum wind speed in study area

B | &Et

(T i
HIERS 1979-19
22.7(23.2(27.8(33.0(27.8|30.9|45.9|43.3|37.1|30.4 | 25.3|25.8 | 45.9
= 89

BRPE - PIERR AN E # 5 (1991) -

4. TRKCURE

HFYEIZE A NE R BB RS ~ TR DAV FORRAE B AV > T iZ 25N 18
GEERBRIEHGE TEEAE

(1) iz

PEER R BT IR SR T ED AR BT 2.273.0 ARZR (55 3) VBRI T -
ORI & 8 R D - DTSR R T M RSB RTT - ERILREFEREE T 0 B
R AR RIAH R - S £5 04 HE AR DS R B I HIRE 0 — Rl A B (H B A G DAY ThAE
RIELEIERRAT N ~ s et R AR 8] CootiE > 1993) -

®ITEBFHE
Table 3. Tidal range of study area
Nk
T
H A
P (FEF) 1.23m
SR (F119) -1.61m
PIEEE (FP) 2.84m

BRAOR - BFRNE (1996)
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HiRESE B 0 AR
5. SNTEEET] (BU] -~ HREE) &kl T EEREBNERRRA -

(Z) BRERENRBEAERHAENA

1. 20 FARAVILBEAN A FEHIMZE R A BB RRE T FAVE(E - IMUTEMELESE
MEENEER - SR ERRBARER -

2. FRFRE (B4F) MRE B REREREE R RAYMES - sR1rBUANE )0 S BHVHIERS - )
FEAMAI (BESR) EAMETICNERE - SFEEEeEATRE N E KAGE DL T #EFIE(E (2
RE 3~ 4) -

e SRR
(—) BEERET 20 SRR

KREGBFANIEE - BE%  NURE - FERE) G » HARED - BT K%
TR R A D e A REVA AN - BEESERD AR E 32 > 7D B RRHOR BISEHY DAL
FTdiAk > BED e Z 2B~ ROREERNETI B MR AEEE -

REGER RIFRE D IR R AE - AR o R b R B RN R
Frop AL Hop DIEDE)D B iR R B AEES RIS R R R Al 2 152 AR /e Al 2 12.35
ARG HIEPRE 2R BRG] - $EE 1978 5 K 1998 FHIATIRIE - 383 — HFACA BRI
B ANEE KGR - EARIR 20-95 ARELE (& 2) -

R R LA N

LR Ay

B2 EZRO0FEROBRD BB CMRELE

Fig.2. Sand dune migration during 1978-1998 between Laoche river and Tache river
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VU(EE DR EE S - BB RERFER BRIV T - BRI R (E TR A RAYRE R R % Al e
(R 7) -

i3

(B )

1 2 3 4 5 & 7 g 9 10 %

-+ 971999 =-20/8M19999 161995 — 21101999 — 1511171999
-+ 20121999 —15/1/2000 —18/2/2000 187372000 ——7/4/2000

BRARR © Atreegtd
SHEVEABIE

Fig.3. Monthly changes of sand dune in Chao-in area
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EORBERIER  BREGAREIRIBAVIR - 20 F£2ERR 35-95 N RANEFATIHEHE -
MESR—THER - B ERRERILFEICAE AR (F594 30 AR) » HItERD Y
MU E TR - FARIREINE 1535 ARZ % -
HHD e N R B3 R AR - A R MR AT 45 B EE 4k - 4CEL3ET 1978 B 1998 AR HIATHRT
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Fig.4. Diagram of sand dune seasonal changes
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Fig.5. Image of Formosa II Satellite 2005 (left), 2007 (right)
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Table 4. Coastal retreat of Guanyin area
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Fig. 6. Processes of Jetty effect
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SEEMEHERERY R AT 6 A RER (BEES - 2009) > FEEMEE T - H AR IR A B ROH
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(1) EENEANIEFEEE

Ry T ESERERAE R BOEE AR B B ORISR - 55 A R

A (NW-7 Ko NW-8) » 7537 2% T LRI R F 2208 8 A B KR K ) B P2 R R
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ROBEBFEERMM Cu EFEHR

Table 5. C-14 ages of algae reef and coral of Guanyin area

TARSE | PREEHUED e | A FR Coa BB =R IR
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(m) (yr.b.p)
NW-7 KA 0.4 Hit¥#H (Goniopora | 2350430 | NTU-4923
sp.)
NW-8 B KA E -0.6 Rl 267030 | NTU-4928

it BREEE ETRES S bR-14 B - I EE RS A 2Rk H U EFERE

RE6HMBEROBFERERMY CuEFEHR

Table 6. C-14 Ages of algae reef and coral in river month of Shinwuhsi

TSR | PREEHUEG ferm (m) | BEATEMH FA (yrb.p) | Ca EER=ELRGR
NW-9 HOHRERS -1.6 ST 624050 NTU-4926
NW-10 HOHRERS -1.4 -2 613050 NTU-4932
NW-11 HOmRERE -1.2 SERTE 613050 NTU-4946
NW-12 HOmRERS -0.6 SERTE 4930450 NTU-4948
NW-13 HOHRERS 0.4 HiEH 4470+40 NTU-4929
(Favia sp.)
NW-14 FrEZ O dem 0.2 petics 3280%50 NTU-4973
NW-15 BrEZ O dem 0 petiics 3220+40 NTU-4981
NW-16 BrEdZ O dem -0.2 petiicd 2830150 NTU-4983
NW-17 FrEZ O dem -0.4 petics 226040 NTU-4982
NW-18 FrEZ O dem 0.2 petics 2360150 NTU-4984

it T BREE ETRES  hR-14 B - LB REHE 2R U EFERE

B NW-9YNW-11 Bk 5 o0 A S FTZERY R 2R E TR SRR T - NW-9 Ry i
ARSI AE IO AR RAYEDGT > H NW-9 BREERE A EAFEIR 20 2370 IR /45 NW-10 5z NW-11 »
NW-12 Jz NW-13 FyiZ ] o etk R iR A -

PH % R R T =] 0 > /20 L1 SRR T S B B AR AUREE 5 6240450 SR - BT
FCSRESEAUREIAERE S 4471240 FEAT © NW-14~"NW-16 BEEATER M > SRR A G FERE
HiE > HITHES T &S 20 A7 PREE—48 > ik-14 TELE K 3280450 £ 283050 ° NW-17 Byifi=i%

SRR MURTE R THEEA > NW-18 Byt A FIlEE & THE I AIEGIR IR S0 - F9 & A R
RE R T BREEAT

H EAURE AR EEER i RR (SRR LUES) AVHBEES 5ERRES 7S
TEREERT > EHES T HEAELEE -

55 R EFE R P A 2R SRR e T 5 ERE RS IEs T 20 T T
FRAZ AL 11 B2 LE A B e 0 ] 78 B L v - 5278 2 A A o AR AR PR B I ER SR A T 4
FTSHIEERATTN R 7 FR -
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RTEEBEDPETHMBE CuEFEHR
Table 7. C-14 Ages of coral reef beneath the sand dune

RN PREEHNEG = BEATESH A Cu B =
(m) (yr.b.p) Ao
NW-2 KERER 3 Hi¥H (Goniopora sp.) 4750140 NTU-2849
NW-3 HER 2 Hit5 (Goniopora sp.) 6180140 NTU-2850
NW-5 Bl R 0.5 Hi (Goniopora sp.) 5330150 NTU-2856
NW-4 B E 2 Hi¥ (Goniopora sp.) 5160140 NTU-2851
NW-6 YA 4 Hit5 (Goniopora sp.) 5630140 NTU-2862

it BREE ETRES  R-14 EF ¢ I EEREE 2R U EFERE
BRI © 5T - IR (2007)

7 WA AR B 3 AE B S N 0w B - A A oa Ry R D - HLEE S &
B4 - thbR-14 EF A ARG S AIES T AN THRIZ M -

Gy Ll 5~7 HHMHEE KOS E A R T HEARR S g RN TR FEE T ¢
PESNT LR RSB Uit —ROKHASE R » SAGERORENR B - B KETEIR S 2-3 AR
TR (BT > 1993) @ MR M RO g4 RIEMAE L - ZIESTUT 2 = T4FH)
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feft - (HEES PU-FBREF - Y N /K IERAY D BORTEERD » BEOEREVIRD » il E N RHIRE
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P b e ae e R R B S B R AN AT s i T & e AR Ve AR R AT RE AT LARE B
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RAVEEE A LUE B E) (EH 5 BT rYE - IR THRTEE LA - Bt r s
TERE 2 B o AR RS A e bR E TS - BN H 2065 (Barbados) (Bard et
al., 1990) FI&HEEE (Huon peninsula) (Chappell & Polach, 1991) - {Ht o] 3¢ & A Htb g B 5 i
TERYHNE - JH R R IR HIEARE A2 RAVAEE (Collins et al., 1993) - B & Hhlat Y EEIRRE R st s
B BA IR -

(f1) BRRIBEEENHE LA REE LR

SHE TSRS BT S S TR > 1993) RSSO R Ol
ST ARARID  SRHEAER S Bl b RO B - (NS - TEMRISME T (7
K1) SRR R - SOEERD A AR (8 6) -

H TR LRI S AR B R FE FT 2-4 /5 R (NW14-NW16)» S8 P22 450 B AR -
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