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Abstract

This study focused on the lakes in mid-altitude area of Taiwan. In particular, we

use several different proxies including both of physical and chemical characteristics to

assessment possible environmental change and its distribution since late Pleistocene.

In addition, we compared with archive data of Paleao-Environmental studies to

enhance reliability of the interpretations. Furthermore, this study had supplemented

with landforms and surface process as possible genesis and reactions to different

environmental change trends.

According to the methodology of limnology, this study sampling a core of

lacustrine sediment and use physical and chemical analysis to detect characteristics of

proxies and quantified for further interpolation. In 2012, this study had collected a 3.6

meter long sediment core vertically to the bottom of Sun-Moon Lake by piston corer

which cooperated with Kobe Univ., Osaka City Univ., Kanazawa Univ. and cut into

2.5 cm for further analysis. This study collected a total of 152 samples.

According to Carbon-14 dating, this study extrapolated different deposition rate

in different intervals of the sediment core. In particular, this study aimed within the

interval during 16ka until present. Time resolution of samples between the End of late

Pleistocene and Holocene Optimum represents 300 years per sample, and thereafter



decreased exponentially toward modern. In the interval of late Holocene to modern,

each sample represents only 10 years.

Laboratory analysis had been finished by physical and chemical analysis

including grain size, grain density, dating, and chemical compositions for further

interpretation in the hydrological laboratory in Kanazawa Univ. Our result showed a

quantified data set of sediment characteristics to represents the environmental

conditions and its changing trends. This study based on the data set for interpretations

and discussion with archived data to generalized possible scenes since late

Pleistocene.

The results of this study had proposed different sub-stages by occurrence of

parameters we had analysed. In particular, there are 5 stages since late Pleistocene to

present. These stages include 1. the End of Pleistocene (16ka — 11.7ka), 2. Early

Holocene (11.7ka — 6ka), 3. Holocene Optimum (6ka - 4ka), 4. 3ka event (3.5ka —

2.9ka) and 5. Late Holocene (2.9ka — 1930AD). In addition, these stages not only as a

division of ages, but also defined differences in depositional environment and possible

genesis and process acted on the scene. In addition, the further outcome of this study

is related with palynology, sedimentology, and other related research results for

integration.

Preliminary results showed at least different scene of environmental change



between each stage. In particular, some stages like long-term scale as millennial

stages showed stable trends of environmental change. However, in some special case

we can find significant rapid environmental change events are recorded by the

quantity change of chemical components in the sediment. This study had proposed

several catastrophic events, according to the result of radiocarbon dating, these events

are shown in 9.7ka, 3ka, 2ka and 1ka.

The most special case had revealed that according to radio-carbon dating, there

had occurred a severe event around 3ka that brought massive sediments into the lake.

It seems that Sun-Moon Lake’s sedimentation environment is affected during these

stages and rapid events.

Keyword: Lacustrine sediment, Environmental Change, Holocene, Land Surface

Process, Biogenic Silica
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2o MEFN RS AT G § AT E2 0l R e %
LR iRt T om g 4 172 EE R p R P IR ]
=% AIRA BBFT - =~ L(Wetzel, 2001) -
w&ﬁ’ﬁéﬁﬁpiag’Piﬁiﬁﬁwﬁgéﬁmgﬂﬁmﬁﬁ&’

BETRESBAETT R OB XA HARE BB PLER S Y R
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Bz B A GEG w2 7Y o AP p S Y FIRERP T ag &0 L
FPEMES R R RBOEERE Y 0 F SR E 2 AR S R B
(Orkhonselenge et al.,2012)e @ % & i* 2_ 3 4 "f T MR Y R 2k
LE@ 2okt RO R T Bl o UEd B e S04
Bofid g AL E A S EE K R RN LT EELR
(Kashiwaya et al., 1995) -

PR L RS R R EER R P SRR h o R P p B R IE
SR AR BT A B R A R A ] R RS

o AR A F N HIR T RS K2 BB 50 A L
% FleB B e = 2 (Wetzel, 2001) o

A

oz vHREFL S FREERLE > NffiL b 2 E 5 REIT
PR R A LR BAF LS RV R EP T RRREF Y
o LR Ve G S R A L A SR TRl AT e YR
BEEEY O ERE G NPT R Y PR H YT S e v 2
+t e

THREAT AR - R EROIY > YR mfthh 455 F 0 WP IR S D

B ¢ BT AMIATE AP Lnd 2o ) 8L £ REA T h- * &K (Boggs Ir.,

>‘1

2005) o 2w BB L 2t R P RO AT R A SRR R 0 Y

LR AR B AR F A RE A MR F I RE ST EE
P Tt AR ERBIEA N RIRTIRE 0 v BB DR BT Qg

& B & ' (Wetzel, 2001) o
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EEE Rt S RS S

[E.N

-\ﬂb

R ”}3 B> 0p /ﬁﬁ%ﬁﬁ?ﬁégﬁ ¥}z uwf%#’”ml -@%Jﬁ Kk o
AU 2T B F* D4 o A B R ET o ST A
EoRERERLIDTEF ARE BT L RGER REEH P 2
B2

R T Rk gL Vo iE

AR e T e A A IR R C B A e IR
Fordpdpendt o SH P2 #0104 BB I ERE Y HE R
BRSPS E o R i o RIS AsaE

N

L L ANRE SR LN N E S S L

e

SRR L~ ARRT TR R  < T A S S F

k]
Fookoaf ~25p mpREgs e

LidAp i ff 4 e g -4 2 gt

PAEY AR RO 2R AR PSR EE Y o T
Al s BOFeS < AR B XTI EEES 4 BRSBTS ]
£ ¢k 4] (Boggs Jr., 2005) o FJpt AT A 45 7 AR 5 R G4 T HEGE T 5 R S
ot d WP AR PFTERRL - LE > BRI AEE T LRL KRR
P A 2 4 eh %3 g (Schnurrenberger et al., 2003) -

BIEANE R ZIADO T O RB IR )T UL LE BRI E K
Bpod A 5L LR G T G A s EE R T B - Bl A i o
FIb et BT P R T B 0 0 R 2T e R B B RN B )
KB A AFANE BB D R BIRAG AR TR Y ST hikdp o BRI S P 0 RS
AT o BB IRPLE R A AR R R i o BT R S R R i g
T HEEY PG R AT A Y TR R a2 ik (Folk,1966) © 1945
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e P BT A JTRE TR 2 SR R ST A hA Z‘ti;ﬁ‘;] £ IR N
PR ARG Y R B B L R P R SN R
s Joo Glde gyt B AR R Pl @ 36 o 0 1 E R RpR a2 R
EFant b X g o

ARG R cndndR 5 B 4 B R M (0 T 02 FAO 1F 5 R )3 1990 5
o # eh<<FAO Guidelines for Soil Description & World Reference Base for Soil
Resources>>H p % § @ » rife T {7 2 3 A P AT * indg (FAO, 2006) - 4

T2 B2 WL AL RS (PR R TSR R

Relation of constituents of fine earth by size, defining textural classes and sand subclasses

” Uol?]article-size classes Textural classes
_1 250 e Very coarse sand S Sand (unspecified)
630 PM " Coarse sand LS Loamy sand
B | 9pp m Medium sand SL __ Sandyloam
125 ”m Fine sand SCL  Sandy clay loam
53 Em Very fine sand SiL Silt loam
B Coarse silt SiCL  Silty clay loam
i B 23 Em Fine silt cL Clay loam
3 Clay L Loam
R Silt
Sandy clay
Silty clay
Clay
Heavy clay
% Silt
2-63 pm

4—— % Sand 0.063-2mm

Source: According to FAD (1990)

Bl 2.FAO #3% = 2. & 2w gr & 2k 6B %7 7 B(2 < p FAO,2006)
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B RRE Rk o Hp S A F L 60 D 2B AL o d 3 H
SER B G T H TR R EAEY TR SR o Tl b 4 0B e
i AE P EF) FIRB & DR BRI R AR T A8 2 BE R
R AP F IR TS F PP ERHERB G D VR TR S
AERB L PE E R R o N N A T B 4 g e
% 4P PLE > I AMERERSE TR s L P 4 RS e THRE
(Boggs Jr., 2005; Schnurrenberger et al., 2003) - % W ey Rl mpE
FENF B RIEY S R RAR TR ER G ok B HRIESR  H
SRR B h s AR RS B A AR R T 3 S T
Faspmp < B r mfptl i ahmggsd .

PR AAEREE Y Y BAIE  BAS R 2H0K T 60 M 2 o B
AR A b R Y A BE) LA R A e d ) R DR

Al b = 25 G GURSE TR TR TR T AR & )
Foae Tae XL b A TR @ 1 &4 g BT (Boggs Jr., 2005; Schnurrenberger et al.,
2003) c k4 FRIIZ B4 RAA X RRIRE HBF RS FY o LMG 2 0 B
PIEGEA R MR LR R AR LR TR R LS iR e
Foo g A ER IR DB Z] A Aol M s B R BRI g g3
MESRB R W R H SR T B EE Er o T B F 2T o ip

AR A A R L B SR T H ¢ | o

FT

A4 ’F‘r ERLIE SRV IS E AR T e g E ’F‘r Hop JT 5 o) 3 2 Bk ehgp ke
AL Firdg gl o d S HRER ] TR VBRIl TR G 4T T A
A EqpEel e SRFEXDHEITY m;{»}tfj‘:éﬂ.;r?q]éﬂ.m#%ﬁ‘ A H S
AR ES P e F 2 BEM A A RS BB R Rk
EES ST E PR R GRS BT A RN I Wi €37 SR B SV R L

Foa dtehy 4 A2 g @ A a 1T 3R F chIR % (Boggs Jr., 2005;
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Schnurrenberger et al., 2003) o F]pt FAL2 B h 5= L F ¢ A & B
Pl A SEIF R g i e RIE & 25 &gt a T b g4 8% NS JRAES F R
5 FIRRE R S M ATA 2 DR oAb TR R P RE) S RE S
HAPTR B A4 1% L5 LR TR B
RRAIRY S E S B EE R S0 0 ERRY AR B R AR
AR A o d Y RAGH PRE T Rl P B o &

WRRRBEE B BR TR #R A8 R

'-W
\

EREEE N

TR RARREAPFITL AR RADSECOLFER T EE T RETY
B EEALDI BREDITARFHRADE RiEE G 3 B AR
dojcd R RI D SR RBEE > A BT AT G HERD he A

FrMEsdhaol* 51 PIRERE B TR HEBRAY R0 EF G

I s k-3 P gl g % » i {7 B R & 7(Schnurrenberger et al., 2003) -

MR BRRDIER GV EF TR EEOMABFLF L E AP EHE L /22

DA FEBRDILETE LV ADEIF T & LR BP SRS
LABEA Y ARG LR T PGS S 0 LR DR

R ARF o F A d A0 1 8 LA S LR B R
W REHPNINE 4 REF DI 0 B €A B R R

4

>‘I\

(Schnurrenberger et al., 2003) > f§ @ % 2 » R R FpHFLF AR FE > 1L & 5
W WP G2 BB E T AR BB E ¢ chd v Btk
BB RREAFEE B EEN G S B E g B

FRAYTDES R RP R AR B IR AR 2 ks R G R
PEERFRE  AFIEr AL E iR - od AP FEHRITHS R A
EEFLEL AENEEFRTHOERLT BRSPS EAHE G R

PARILAR T RA S AL DA R P B A TR
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CRFARM TR SHD R RET R § 3 R AE R
VO A EEA IR A T o A R RBH . A EY D
P HHTIT A S I AT 0 £ RS Y I L B R R (e

R M T A PR IR A A ¢ B A

CRUSCREY Eulel S0 A B § 0
- BRABERBFE T T UREE KRG BRSBTS
TR R A e AR A Y B B R L2

W\
-—

NP CERF A A LB oq AP E Y RBEEr LB L A
BH 35002 BT S o

—=\

TP ORRLIHFE P T SEA e i S S NP i
Ef i o hiVBEAFnBEY o p AT ARMS DT LS WA
Wi AP o A TR AP Y SRS AP ET SRR
T o mZmARpP A Ay B2 G D B E (oS - K AT )

R (50T e Ay LY gl & KR

_H:»

B h R Wk TR @2 5 KA S ] A
B 3o S fRE f B 5 AR iR A o £ FIA R AR R~ kY
FBREFOL BRI E R PP S L2 &P XM & A(Conley,1988,;
Hondell, Curtis and Brenner, 1995; Schnurrenberger et al., 2003) 12 + #73% 2 g 4%
TR SRR A F R PR T T g e 2 B
PRERBE AL REY  EApF @ £ T AT TR it § % S fie(Murakami et
al., 2012; Orkhonselenge et al., 2012; Qiu et al., 1993; Kashiwaya et al.,1995)
APp LAPiEr i F oW A~ F AT 2 1Y & P i fi(Street-Perrott
and Barker, 2008) e # ~ % & p R A hK BB E RS I HE LKL A

B2 R Y R Rl A R BREE o R A At g
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kia It o BF R e

FEET O RFEETF ARE S AN L o
et P B R Y ML G A F oA FIER BB L P R
T2 &

4 4 # (Kashiwaya et al.,1995; Conley,1988) °

P VLT R P TR (TR B A g PR N IR R KR B R

eI 45 4 pF I (Street-Perrott and Barker, 2008) o 13355 /2 § &2 4 4 & 4p b 42
TS E > BEPAPM RFELRENFEFALLF 2 AR CBERNEF
Bood Sip AR e PR Fechd o PP g R P S pipp it R KRR
CERERT o g REH FRET R A REFL PP DE R
(Street-Perrott and Barker, 2008) - * 2_ % -k & ¢

‘/F’/F]#\)\' Jﬁ’?—?‘”}\?
FicR T > s B R S

-/4/
= °

R PRI EE
93 ¢ (Murakami et al., 2012; Orkhonselenge et al., 2012; Qiu et al., 1993)
RER AP AR TAFF Lhd A o A7 ¢ s AR & E
YR PE TR DG AT B f Bl KB B BB ES e P IpRE
AEEUABANY - F AR RE

A A

NENPAF R cHY A HBRAMTFLF
¢ f

#h
PR @ ok i R A fRE TR S g o g I F e
PORE Y e R P TREE i R R & R R R R R
Eh g Rk ¢ R Rk R B ¥ 2 (Hodell, Curtis and Brenner, 1995) o 4 ¥
KSR Dl B S eha Ay 4 TR T TR o PR E MR g E T - T
RGO REROER T A DT A ok 0 2 (8N B R B A
*+ 3 & (Qiu et al., 1993; Kashiwaya et al.,1995; Conley,1988)c H ¥ & % & ¥ i

PN K BB T B z’ft#%& 223 g DT ’%’ /ﬁﬁ%”’\/ﬁg&fi‘ﬂﬁ.‘ ?»’% A (Hodell Curtis
and Brenner, 1995) -

T a2 B pRAEP Y V- BV LPAR AL c FIFPIREA AL 0 F

R
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MEEPESEREEEH AR LA FHF DL & RRIF R AR R P

7

#Ea AT * @ k((Murakami et al., 2012; Orkhonselenge et al., 2012) - &k p # 7 £

|l

IEFP AR F AP REBENPRL I N eRE s A a2 e B
PO BRITHENPR FIN RIS Y HSF R N ER
Pl § R i ivh BEFEY g Uy L8 r P a7 AZDA
P B A BRI o HA A R TR R R KR
B4 1 R BEE TR chisg B AT Y 2 ﬁ}ﬁg;ox/%l}bi?} y 7L ,l‘}.;%‘gl ,ﬁﬁﬁ)ﬁzjﬁ‘; ¢

Bt T5 F TR REF 2 & T A § o Z (Murakami et al., 2012;

Orkhonselenge et al., 2012; Kashiwaya et al.,1995) o
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FZE AT R BT

AP RO REIRET R L FH U ARES R ARG A EARE

S RN S AL G R P

3\

PR L BE P BRLER T R RBER 4 BFE T RF o Ji
PRFERR R o P AL Y e TR E R R B R 2 et
BB 2 SNRG L  RAR e T R TE N2 0 R s (AR
Wy A TER R RBT2 - o B A FREDRRF 2 TH R T LA A AT
1R R AT E Y el A T A TF Y 2 (7 4 i (Boggs Ir.,
2005) ©

BAERT A LT ANE AR ARER R REA R L hFRT
MR E RS AR M RETEAE R B2 N BRI AR S A R
5 B ¥ LA A (Boggs Jr., 2005) °
B IR Ty PR Aok B 1S ehd 3 BRE T A E bt i

BZFUEL S PR R A4 B o B RETE B BEH FRMES DTG 30

73y

AP % ¥ 2 P rank b)(Young, 1960) o i pgifdy & 3] iv % » 4 4 4 %
/P%E’._':B'P éﬂmﬁh WMApHd vt > B3 E < F ¥ ek ILJ}WP‘B{?*’HL ﬁ-;,]x#:xé‘_)x/algmlﬁ_‘

oA N FREFEFEZEPFIER R AT FH B NITY jpy i

FHAEMEERTY LR AKRA L2 (8 QEBFE RS SR ko Pk
FIE 4 Spb LA Rond 0 £ HE SRR R @ kB n 4 LA
PSR RN B IER 4 o F PR x M B FEF okl i 2 R EE A
PR & F ende B0 31T sTE TR eng 4 (Boggs Jr., 2005) o 4t SETR B 4 BEAT

AR TR o ¥ A T TR R L R DA AR B

Wi

Wy B fiz
B S DEZANEARA R
|4 TEH L ST IR > F g#@gﬁjgﬁx; oA s & TEr F5N o g
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Charlton % A ¥4 (5% (07 f2¢ > ¥ (B oy 4§ ’%ﬁﬁ;f]g Ach L B R B
e A 2 A B F AP E T PP BT R B A Z ) (Charlton,
2008) © 4] 3.975F 0 b Y4B 8 enenge FREF Pk nfaE > i R A L TG
fealgh e o

EEFFEIOF T R E > RANT G Al A ARG 5 Vi TS E% Y
MeAreH S N A AL BH ARG F 2 Fh o B EFEMBEY LRI o TH L X
BB EGLRF AR SRR T BEAR s SEH BB R g TR
4 A 3K 5 (Boggs Jr., 2005) o A FT 3 ¢ R o e BE S RV IR IUHE TR B &P g T AR
Fr2 AT LA P TE R e A EEE OS2 AT A TR 0 A
FRE Mk A TER AT SEALY T W TR R TEY Bde B 30T
ez Feniff > BFTHEENFH T H4HET PR T HNE F g

AR e B 0E 5 iR pF 4 ehix Jp(Kashiwaya et al., 1988) °

EL LS L E RV
Slope

% 4 Colluvium -
ikl “Alluvial fan 9

./ﬂ"-—-’"*_”‘\-- o Floodplain 70 % F- /&

il DaposMon on =L
/// T

_—Jﬂé e EHEE—-> @»::::\/B\m_*\
‘\\-7«;@@&

Channel ;o Jtdk 49
deposits

Charlton (2008), modified

B 3THEB L T L BI(3* p Charlton,2008)
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PAEFT Y B A LREAR PR AT B S AR 4 S AR g e
ToOFI P RS G A REOIR AP T B N o KB R

%gﬁ’ﬂﬁﬁ PR B E TR G E R A4 K

’

o TR S~ A4 TE* i 4di(Conley,1988; Kashiwaya et al.,1995; Kashiwaya et

al.,1988; Qiu et al.,1993; Shichi et al.,2009) - izd - HF L 457 * Koo+ 5 1%
BRARRZE AP B AR e o SEFEDFE RS R 2Y

= B m,g,\—:ﬁ—& iE o

ﬁm
3—\@»
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A5

EN rﬁfm»}:?&“ﬁgi -7 F IF £ 33*1%15%71‘9%?};%7 W RE

S E e SAPMAT Y ¢ TR E A L8R RS F 0
BAET R RERRE R b b IR B PR ELRY T R
PALF T LR RE E 2N AFR BT MF T ARG G
FHyE AT RG22 AP AR ETRR RS T2 H T 5
B MEiEr gy Baof ZpM23dhe L83 S 8=y F Y o TR R
2R r sl IR IRER SR & - I R kB LN A A ST
AR a ke %8 3 84 2 5 A (Cheng and Teng, 1990; Liew et al., 1990; Liew
et al., 2006; Liu et al., 2001; Teng et al., 2001) -

AFL AR HFEERE R > A LY BHE R LGP RS AT
BARDT o d AP AT L AT L M R BT 2 e P pEen
PREE T s A AR R S R B AR FIFELA TR B P
R RGAEH A T P A s TG BB IR F AN FETF R
BEICAH T PR LR R ERARA IO DIRARR > IR ¢ (R
3%4MW%Imwadlwmoﬁﬁﬁﬁﬁwﬁﬁfﬁ%%& gror g g g
TR BE AP e T R AR R F R RGN O B
BAPL O CPERLZ 7 E - TAHT LS ERBRRBFL Y UFY
HeRofpram @Ay 54 -

o eEe 5 BT T A B 4t 20 2 e ¢ 3 (Tsukada, 1967)0 H 13 2 a3 + TR
REBLZALRFY S0 WRFPTORARAETRRIL G5 1% - ;5] F g
B fgpg gkt p A XA RSF R A el M E B A
B2t o A ENIMANBRSFFE G A REPIHY IR EZFALE

WP GERRFEL S FLRB A Y F AR R O GERREE DS

»

B TP b B AR Y B AR AR G R R QT o
PR B eTR B E > R F A S B P AR B 5 A (Tsukada,
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1967)

S I R R AR 1960 & > Af Ed gL FEY LT
fro@ Bore ren DAy g kA s 2l g Rl e L PREF T E (0
T A E R AP AR B, 2013) 0§ < E B M T e

PR Rip R 2 > B A ME BRI AR TR A T ;ﬁg iF

zm

s RBEMR DR L AP HEAFT ARG Y 0 L RFEREL A AR
HEG AR KGR B Y AR B L 2R HOEF SRS e
W (KD, 1977) 0 FPt BRI B s & ¢ AN B R A R
BRI RNE SR T R BAP I A B S RP A B T R 2 AP
H(% % 2, 1977; Tsukada, 1967) - H % %P 1 FES 5w + E Py > § 1
A 0 m A S RSN PV R TR

BFA RIS UFHA R TR A A e RS
BRI SBEP NP PE2EE DI ARIE RIS RS
PRSI IAF GRBREFTAF TR 2T F GRBHHLT WP
LT E R A5RS89 8 (Tsukada, 1967 ; Liew et al., 2006) -

AL RS Ao f e 5 & P TR FRBRIEENETIEE o
FERRad s { fHBRPTEASRR AL DS BRI @B G
ARE AL R AR FRFERNE FENR SRR I R Fd a o
St T B i g R AR S AT R e SRR R E S TR AT - P e
A BT 0 R A R T R R G R A AR A b S
et X A REDRTJFICIEBEF Y o F BB TR E PR o BT
I PRI 0 BIA S fE 4 ¢ sz s v 7 (Bera, 2009)

f)&J%ﬁmég ﬂ,yiﬁﬁﬁ%ggéa&ﬁmﬁﬁéﬁﬂ’ﬁé
N O SLRCE PRI A b R e ol W N 8 N DL il Bl 1

d L7 feen™ Vi~ ip o i@ ST 5 34 1Y F (Bera, 2009) ©
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B aonffde p gz s (50 LR RIRFESF AR S gk iE s (F L K

F GRBNRY Rl HWWIM S L F BT AT R A g 3 0 2
2R SFAEERES A 2R TR E LY o i F AR g
FEFAE NS F 2 oo SO S B BATH RS 2L DER

PP 7S dnese AP HEF FARM % TN T A S H B F o s
e m A e W AR S ko F R oI S ek AR A
Bonwz e B R AR B~ o722 343 97 (Liew et al., 2006a; Liew et al.,
2006b) -

AT B E AN S ko AR T e AT ST A S TR
BARFBRHE R FRR AT R B R RS PEEAS T o S S
itk > VR BB E A T M TR AR F i S 2 (Su, 1984) o
g3 SLRZEY B B RR ML AF > EXIARSEE 3K
PROFFEENEEFIRFNF o FRARMAETER LT Bk A
Foa B e MAHRE FHE L F 20 FRRRLE AR B2 iR s
B> QBB Ay w6 o (R Ip G it B2 ANRT DL G S FD
HHEH AR T UL L e+ 4F o (Liew et al., 2006a; Liew et al.,2006b).

Bl 4977 e EHRE BARAG > IR S 3 B 2% 5 K(Liew et
al.,2006) o o BB AfE A M E ¢ o TP AT 3R Rl E 0 A
£ R E R S ERE AN R AR ARA AMBNRE Bk
Fpqs o PRI BF F FBERE L (Liew etal ,2006) « & v & &3 & ks
Al XTGP ENREFORRB T RS RAF S TE L
BB NI E B PRE » AW PG BN A E e MY R A
Z AR e P pF > P F Z B dRehs ALY 4 AR 5 (Tsukada, 1967; Huang et
al., 1997; Liew et al., 1998; Kuo and Liew, 2000) o F]pt 3+ 7F - E & ¢ » $30 A7 7

R bR oy RS EF R i E ~BE A5 - EPFiF L 2 ik
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Fpen g i A 4] 4

TR RS RE R TR B R B AR

3100m

2500m /

( T (bb%ﬂ JH'\)
IR AR

2000m /
/

(BE % %% 4B EK) \
—F Jt|3 ##*E]L'ﬂl

1500m /

(22 2070 0 &k B AR )
AR B

500m

(275 4% B AR
¥EF-FEFH

B 4. r/?é I F L T B A M

TR B(31 T i3 s p Liew et al.,2006)
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ﬂﬁ-

p 1960 & 4= % ¥ Tsukada, Huang £2 Liew & % 2. p A 7 P #73% )
ST AR A A Y 5 F R I B0 B (F S 2 R AT
BalgF e E o L v w £k E A1 & g7 7 P a(Tsukada, 1967 ; Liew et al., 1998;
Huang et al., 1997; Kuo and Liew, 2000; Lu et al., 2009) - & £ 7 e % & S H#-0
BAIL NP IARFRBRE ST N S AR R TR REB 5 AP
FART AR AT BT AT Y SRR R AR R A i
FREBWA T B s B EREL AT P AP IR G P B e rp k=
AR REE (T L LT B RIFE > A 7 1395 Tsukada, Huang &2 Liew & 4

LR AR B R R BT

1.Heinrich event 2(23-25ka)

Heinrich Event 2 (H2) 5 — P A frermp B E 2 o H I enE (X 908 5 23 1
258 Ew o ARBEYTEY BREG T R EHES Y DR ECH o R
P AEESF AR E AL PR RE LA REERATOREE T Y

Fg oY e Rap RBER 71| # 8L(Tsukada, 1967; Huang et al.,
1997; Liew et al., 1998; Kuo and Liew, 2000; Liew et al., 2006a; Liew et al.,
2006b) °

AR Eant BiApE B AR B I MA gt F OB SRR AR e el At B
VAR A RERS F AT T SLR
2. A FRBAR ARG BRI L 2 B4 e T A g o s

S L L2~ REERENEY = Eo PR R P
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2Rk Ep AR HP (18-22Kka)

AR ABEDH (0T L LGM & D) dp RS 5 0 kP T - K ke
X BIREFY o AR NEOEFERFLIES 2281 18 ERF o gRARLHE Y
FARET Bt s f 0 £ AT RO BRE o kB RE LR W
ALHOFRINREFOT F o B G S AL TR PR A TRE SR
TIER R TR EHEHFERR T N BRI E T oy P
eIk B 71| 4 Bh(Tsukada, 1967; Huang et al., 1997; Liew et al., 1998; Kuo and
Liew, 2000; Liew et al., 2006a; Liew et al., 2006b) °

A EAP RO IR OERSE L) H2 2518 aicid f 31 P
" ® 4% m;} iE A A e
24 AFLAT A GIE RS B L SR g F e ARSI

FEE R R AP ARE FOLIBERLAE -

3.Heinrich Event 1(16—18ka)

Heinrich Event 1(H1) £ % & #r4% % 2z H2 ¥ 24pk » HI FEEC 5 — Bsg ib 4
FRBEHFBETE  HFA o EaNYL 161 18FE2ZF - Edla 2 » a8 k=
AP EED E R ST - BREFFOE E o nd 2 H TR P ApERAE T
hrg AR > TR RN REFAR DR AT L o p AE E I
BAT R A R 2 B W L AT Y eni gl T LB Pk B
% T 7| 4F2h(Tsukada, 1967; Huang et al., 1997; Liew et al., 1998; Kuo and Liew,
2000; Liew et al., 2006; Liew et al., 2006) °

B R e o (b Pt G4 AR T S 4o m P iR P B AR LR G
FANBEFRN -
2. TR R AR KD BB TE SR R A BRRS B BRI

v .
o

B RpES R GEA F T

S
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45710+ A% i (11ka)
Frih% & F # Younger Dryas(YD) % — i & (8% »tat Lk g " 0 & & o

Hie* L L1 FED o KA ARy P 7 @avs frihhk AT 208 g

B BHE R LA 0 SR MR AT UL AT g BT AR o
BT AR R BN RR SR AN A SRR Y B P

WiEr s AT0L AT S PP R @AM FR (vF PP Fe s BH o @
AL LHFR 5L RAG G RRFT LA R R RlDE 20

BLd 2 a g B0 VR REROF B AT B9 o0 Fus A

2L pfpen At bl e & Bl 4TI L P IEN g RBRB T L M 173
AT AT S nik gy 0 T U E D F PRIk B E 5 T 7145 B(Tsukada, 1967; Huang et
al., 1997; Liew et al., 1998; Kuo and Liew, 2000; Liew et al., 2006a; Liew et al.,
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195908 845.7 596.8 70.57% TS081
196006 681.3 151.5 22.24% Mary
196008 1114.1 101.7 9.13% Trix
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Fo 2 RUEFARE BN A 1-18 5 b))

No. Depth(cm) Sand Silt Clay
| 2.5 0 68.196 31.804
2 5 0 71.689 28.311
3 7.5 0 73.712 26.288
4 10 0 69.489 30.511
5 12.5 0 65.694 34.306
6 15 0 64.183 35.817
7 17.5 0 64.692 35.308
8 20 0 62.811 37.189
9 22.5 0 62.016 37.984

10 25 0 64.936 35.064
11 27.5 0 63.202 36.798
12 30 0 64.422 35.578
13 3255 0 70.173 29.827
14 35 0 68.619 31.381
15 37.5 0 70.122 29.878
16 40 0 71.105 28.895
17 42.5 0 69.452 30.548
18 45 0 73.124 26.876
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No. Depth(cm) Mineral Carbonate Organic Matter Biogenic Silica
1 2.5 85.33% 2.03% 11.09% 1.54%
2 5 83.36% 3.28% 11.75% 1.61%
3 7.5 85.38% 2.97% 10.02% 1.63%
4 10 86.33% 2.31% 9.42% 1.94%
5 12.5 85.75% 2.68% 9.56% 2.01%
6 15 81.78% 7.32% 9.01% 1.89%
7 17.5 79.57% 6.21% 12.43% 1.79%
8 20 85.13% 3.34% 9.09% 2.44%
9 22.5 84.35% 3.78% 8.82% 3.04%

10 25 86.82% 1.53% 8.80% 2.85%
11 27.5 71.37% 4.02% 18.27% 6.34%
12 30 48.33% 0.20% 35.90% 15.58%
13 32.5 49.80% 2.45% 33.06% 14.69%
14 35 44.46% 1.89% 37.61% 16.04%
15 37.5 49.28% 1.97% 33.46% 15.29%
16 40 44.35% 2.24% 33.88% 19.52%
17 42.5 49.15% 4.74% 28.06% 18.04%
18 45 41.19% 2.24% 37.76% 18.81%
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B due R A % A WA E o AR L I Liew ¥ A g% 2 (8
TR AT FEDI S A FIE R D TR B R ik i (Huang et
al., 1997; Liew et al, 2006a; Liew et al., 2006b) o i% jor= 8 en'd 5% » @ 1§ p & = kP
R EEF AR EBAR AR BB TG A § T FE T
AT B R A s R EBARE SRS L S AR R
% #8 (Huang et al., 1997; Liew et al, 2006a; Liew et al., 2006b) o X @ I 4 g
T E AR R a‘ﬁ DR S T RS B3 2500 2 % 3733100

2 R (Su, 1984) « 5 T 2 4 F A L 5 500-800 o = B R F 0 X 2L S TRE Y
R Er AR RERFod VB EAs R i T FE ke gt

A3 BT 1500 2% e FANRESD o FILER LT 0 PR A TR

hizA g I FEp > P LES 45 B2 F(Liew et al.,2006) -

L EAGLIRE AP R ENER F ERBONIREF - T2 EN
BLEPREERBOFREAES - R 1L 4BF2 T o FEiuFE G E
Fierrempy e R W§£§ﬁﬂﬁﬁﬁ%§mﬁﬁﬁﬁzo%@%dmﬁ%

Hen A RPAR A DG A BE T FE e 0 £ BB AT

.

F 2 b F PV OUREEERG ALY o F e ki

HRAPT L H o HI SR T LR RE S R E RS LI L HF
£

¢ oid e T e B(Lee and Liew, 2010; Liew et al., 2006) o

hAE R &0 BlAendFdE oo SR/ F R @
HcH o F R DE N NI H2 0 P A BE o HNE AR ko
Pk iTh 3 AR G R EAY S Rw Y o R YRR FlERS
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BUOEMRU SR ALAE TACEEFOMFE DR X A B A ] i
(Liew et al., 2006a; Liew et al., 2006b) » ¥ F- & 3+ A Atk E 5 7 T - ERH TR
PR BT VDR EITY o A A D HE P EAATIIF I U E B R E L7
TEFFPPRT BT DHEFREMNEFPE YR LL R RENRE S
Lo fFiph Liew A ey g @ dpd > B 220 FH AR KD BED DRI >
Feete AP ¥ EC W ch g 1 0% 1% 2. 7 (Liew et al., 2006a; Liew et al.,2006b) o #-pt if i
FPE BB FRPAFETEIDNETAESFRE o EARAPREF AR A AE
HRE T R E AR R E P A KR R F AR R (K i (RS
PR ER LR R A S OREEF A ef 0 R R B R g hik
YL oA eR A B4 B B kel > g VRIS B E o

Bom g2 o fEEE Y BRS AR R TR R DT
MEZ PR o R W I T A NIRRT Pt S A oL R
ARE MG w R & IF* 0% % 2 — (Huang, 1975; Liew and Tseng, 1999;

Tsukada, 1967)

%
Benfp o BRI LA F R A2 Y MR R e s E A F R TR
Befe Rz p oo F B RS Y MR R R =T £ 53

%
4 B (Liew etal 2006) » &% ¥ T3 GFEE AR T AL ER

s
;\14;-

L AE Y2 g ot “ 3BT R R o I E BAIEY
B HE R FIB RO B F 6 2

¢ B
WP 3 - Lo F 3o+ FREB% *%\%ﬁﬂ AL Eh B30 58 %D

ERA T 0 pRIKIBEDH IR SHOF EREBERGI FORFERF R

EBEPIA Vd]ﬁ]}; F\ :”#E‘ R "‘—;-% F] £ p/?f‘ EXs e = :f/’J\gF’l‘ﬁégF ok
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TN ARIL TR ERFAT ORISR AR FRE RHH T RAT

P

- + 1 7 2 ¢ (Liew et al., 2006a; Liew et al., 2006b) o ;§ & % i* & @ i = fo 3%
RS sl S ik -V T cnt WAl SRS SR L
o B 5 ERE PR R USRI E L kA o T R F B
N BRNA SEERHARLS ZEBA FOIFER D SRR, FERER

FPEEECF A G P AT ML B o $0 BRI PR R R B 1A GBS P

R FF AL TR 582 R B4 -
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oA KFTE AR 2 p-14 BEH AL AT

813C (%)  PBUC RRIEMEZ 4ER
EESE B ik
(AMS) 4y (yrBP) PMC (%)
RY1203-24  |Sun-Moon Lake,Taiwan Plant Fragment |[AaA |-29.56+ 0.47/90 +20 [98.84 + 0.27
RY1203-49  Sun-Moon Lake,Taiwan Plant Fragment | AAA |-28.71+ 0.41(180 +20 [97.82 + 0.25
RY1203-84 |Sun-Moon Lake,Taiwan Plant Fragment |AAA |-26.41+ 0.392,930 + 20 |69.42 + 0.22
RY1203-103 Sun-Moon Lake,Taiwan Plant Fragment |[AaA |-28.92+ 0.384,170 + 30 |59.51 £ 0.19
RY1203-145 [Sun-Moon Lake,Taiwan Plant Fragment |AAA |-21.44+ 0.38/14,350 + 20 |16.77 + 0.11
F SAR T ATR Y 2 -4 TEZ T ERSE
8"°C I IESHrE R MBI AT4G R
EZNT — AR R TR 7 FRHEE
Age (yrBP) pMC (%) (yrBP)

1697calAD - 1726¢calAD (23.8%)

1815calAD - 1835calAD (16.7%) 1691calAD - 1730calAD (18.3%)
RY1203-24 (170 =+ 20 [97.91 + 0.25 94 + 21

1878calAD - 1897calAD (15.8%) 1810calAD - 1925calAD (57.7%)

1902calAD - 1917calAD ( 11.9%)

1669calAD - 1681calAD (14.6%)

1738calAD - 1756¢alAD (18.2%) 1663calAD - 1690calAD (18.3%)
RY1203-49 240 + 20 [(97.08 £ 0.23 (176 + 20[1762calAD - 1781calAD (21.8%) 1729calAD - 1810calAD (57.7%)

1799calAD - 1803calAD ( 3.7%) 1925¢calAD - 1954calAD (19.4%)

1938calAD - 1947calAD ( 9.8%)

1209¢alBC - 1111calBC (54.7%)

1259¢calBC - 1231calBC (6.4%)
RY1203-84 2,950 =+ 20 [69.22 £ 0.21 2.931 £ 25/1103calBC - 1081calBC (9.8%)
1219¢alBC - 1042calBC (89.0%)

1065calBC - 1056calBC (3.7%)

2875calBC - 2853calBC (12.3%) 2880calBC - 2835calBC (19.7%)
RY1203-103 4,230 + 20 [59.03 + 0.18 4,168 + 25[2813calBC - 2745¢calBC (38.8%) 2817calBC - 2666calBC (75.0%)

2726calBC - 2696calBC (17.2%) 2644calBC - 2640calBC ( 0.7%)

15649calBC - 15404calBC (49.2%)
RY1203-145 (14,410 + 50 [16.62 + 0.10 (14,345 + 50 15845calBC - 15181calBC (95.4%)

15396¢alBC - 15291calBC (19.0%)
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AR FREZ #E"fﬂ\#@é_i%%?ﬁﬂ? fe o gt o Je e B o 4T el & ¢ BEIRGE

FELI-GRAFE S FFE 0P A EFE TR E R A DT E
(Liew et al., 2006)° e & #7 3 e 47 5 % Pldg D ff # chle = & 4 f 9.7ka 2 1
NMBERT PR RARR o T RSP RRES R AT RB R 2
2T g MMAPR SR o F R TEM P Flo R P EP R BT

RS RIS RS R 0 S AR P B R P AR S RSl & A

atIE
a2t Y p 1l.7ka: 6kaenE R F P >0 97ka 2+ 5 - R

FREFFIRERENE R A E RELE P RawifYE ¢ TR RS
HEOI PR HGef S5~ 258) 700 23T RLEFEAR LS

ARMA PR PERBESASE > UE LAY IR FH o

3.2 #7H & B #F (6ka — 4ka)
MEgnit* NS p 6kadcT 4ka 5ok c TR EA - 2E R T J T Len
FiERRBPER e I Y > % Pldpd o p 6ka X Ska 2 BT 5 2ATE U Kb

= B chrg B (Liew et al,, 2006) o 4245 & 5 R4 p 2 AT w0 8 0§ R iR B R
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TR h B g6ka  APFER AR - B E AR E LY Liew £ L2875 >
oL HE R B RATE R B Bk dka (T 2 & (Liew et al.,2006)° 3% & & 5
PRATERH o p R BEH U RPRFIR L ET BB R S AR ETE
i R EAL - R BB R BROERE A (Liew etal, 2006) o & FF B L i
2ATE P APY 0 - R BB iR o

AR TR Y gl Y R AR B - YA PR AR Y A
ApEHE P L 6ka-4.4ka L ¥ - FEE s 44kadka B)E R R R DAvk AR B
GF B o b bkaddka F - BEEE Y FETIcA bR s EART S
BBt BRI o T AR Y Y R T G ARk R e R
s A4 LIEER R 2 HF s BN R S o E RN RS o
FEE Y R Edpdip Skailfs BB FiReribant bl F A i) (Liew

etal.,2006)° ¥ iﬁ_i%ﬁ'ﬁ'*ﬁ&ﬁpip\ 7\? B im%@ s ,ﬁ ;k"#”%‘g%‘ﬁ”%—_ﬂ ,

BAER S FETE TR EF BRABLE LSS
FAG S RATE BB S R A BB T 0 G - B

A REBABREOL - AT BFRFGAE BRILE (F% (22 F o AR BIER
ERp SR pPo LW g afiait Lo I3 E R FE G BFTL AR

A BB EF Y DS R REP A H o

4.7c* 3> 3ka 2. ¥ 7k kB ¥  (3.5ka - 2.9ka)
APSEER YL p 3.5ka X 2.9ka sk 0 H P AT D A s
vl E ST 3.0ka X 2.9ka ik kY BRI B AR FSNLE o A AFFESY
FWET R AP BER P (IR AP kNFE > Ff g A IR
e T Rt SRR NIRBE TR B E R R T L AP EHEL P
T P2 A4 SRR T AMFER L RSP AT RED LR B R ATEIE D

RBP4 LE DR RG> R OEEFTE
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FAIZFE FVRPIER S - L DR RARRRERG

FO§ xR enishd @ s e FE kX 4 AR p R
A E AR DR F e B (GEX D 01977)0 A A H @ BT R B A p B R
ATIE TIE ks A FT e % 4 B ILAP 01 eI % (Huang et al., 1997) 5 %% % i L& %
SRR S (T Y A AL A o r MR EDFE AR R R R R AT
W g P 2k eneg go R 20 h(Liew et al., 2006) » A SgEdeensl x4 51507 B A TR
Blerea o FIY f AP EER > A BB ENINFRB PP IS pF L& EF
R KA AT AT B e LT 7 AT A BT B B R B A

,g:rﬂ Tl ;E‘_u ;UPRm,EH" T e

5.2 A7+ 8L X R 1% (2.9ka - 1930AD)

ApFHp AR deE N L H itz 3kateeSE 2Rk en2.9ka AT o B R E LR A
PR AMERE A LRI E T L 1930 £ R S0 o APEERF BEE LS
Ha vy REauk AL HY AR AL lkad 22kacrR AL B o F P BB E G
AR WF AT A oy R E g Ao 15ka 2 E A E e
MR FRBM G WO ot AR R G R RRE AT B A PR
Yo FOBE IR R PE R A F N T AR F 0 R 2 P IREEEE (F Y &g
T el SRS 3

hAFFEY V- BEREpEY lka-08kachimfi kA9 7 L5 - i
PR GrF 2 MG ENITFS AL PP T G B R AP
e R R RAT AT RE I B E AT G A AP
W SETF AL IRRERERS kg BT Bl 2 nfiradie
riBp o AFHERkRFYT AR R 2D TREP DI GRS A

FIEH o8 FFP PN IS ST 0T B2 P Hp e S b R A 4 H5 o

d 2T Lo R A REFR S ER IS AGEREL Y P R
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I E TR AT L
17 EAREAPERIZFRALE

WY LAY P (AT AP A LR N BIIREARE  H Y A
B[P L g A s e S T (AR ER it oo S £
SRE R E R REE L Sl IR S R e S ) R I R

AIEE RN RAp R cndEl > ARG - SR ER G TR BERRERES

-~

4«

ARG R - m B TRE DT RF R A R IR ALATE AP 2
AR A 10ka s AREECE P TIRR R R AR E RS R 20 0 A 4
B R ARG P REAR B DI % o

TR F L d AT hE SRR E G T BA-14 wE R A RA AR
TBEATdEE Y e PR A TR E A MR TR a2t

SRR R LR S E RS AR RS L

MY

2L 2l P 2B ‘e . 2y 4 Se 2 LS e AR ) v xR
ek E2 A B F Rl AT ATRY hF A %o 0

da
3

TR AT A 47 T S R AR ik g e & L AP R A
£ % 2 A % el R

ARG A Gla S 0 B w14 RE HTOREE BT BA-14 TE hF R
B¢ [ T 10ka eE EE T 10kachiE 5 T30gA b8 e 3 g Bk

AyY o R XABUBRALFLENRGEAFS oW ALY S LR E 2 AT

WBEH DN P T AR F ORGP FIY A AT DERZT2ZT 0 B
EFRERGPYF AR o AP IBFE R R e AT Y AR

d T EREHT AL REHEF LG T AER AT P ¢ IR

i e £ 8 (Liew et al., 2006; Huang et al., 1997) °
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2. A A S HAFEER L2 T2 ApH 1L

AF 7 A% SPSS rAp B % ficd 3¢ (Correlation) #- A F7 3 #7i@ * cir 5 Sl
FARMEEA Y & 7 SARMEA TS o i ¢ R T RE T R A
ST 2 B S T R G o el R EqrAE D vt B~ F B T s gt B
MG RE R R R G B = F 2 e d R TE R YT R ot 2 B epigp
M~ 300 R E 5 R R0 WG s e Sz BRI G PR AR B
fho IR P ELT AR rdg o R A SRR IROREY Y @Y 2
SR S EES L RR 1 RN 78 SRR N SR N R
G152 BHAE Y 0 B 24 BHRAE Y PR TS ARE 0% ki

£ A gk PLNNHRT o ST M L Rk BRSBTS -

LT AAT G AT W 81452 BB AR ML A

Sand Silt Clay Carbonate Organic Biogenic Grain
ratio ratio ratio Mineral Compound Matter  Silica Density
Sand ratio 1 2467 -307"  -.074 -050  -.012 141 -133
Silt ratio 246" 1-998" -683" -007 5117 6447 626
Clay ratio  -.307" -.998" 1 675" 010 -5017  -6427 6237
Mineral -074-683" 675 1 027  -834" -872" 886
Carbonate -.050 -.007 .010 027 1 -157  -160"  .020
Compound
Organic -012 5117 -5017  -.834" -.157 1 495 -896™
Matter
Biogenic 141 6447 -642"  -872" ~160° 495 1 -.632"
Silica
Grain -133-.626" 6237 886 020 -896" -.632" 1
Density

L APR GEch 1% FLET EREFRE(EEE D) -
*EAPM GH A S%NIE FRET EREFRE(FEK D) -
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BERTFEP VAR TABei FEREFOIPM -5 - Bled 3 8r
FWEME 2R 5 BREERZAD - HP HERR NS EF - 8
rROwAEE Y T E LR A RARIPAL AL TR ik @ AP

TRORFF AR T AR NI EEFRET B ZT LG BAEA
BMovaep {ATE AP UK EFFPLAS T PR ERE S E
T eI o IR BIRG HN T E A RBE PR ER AR P X
APHIF T AMFF GEEAEL LR PARBRER S { S ETF R
FER ER REPIPIFESF G AR 7 N IRH A AR -
Jeapd Ty R ARFES S o d WAL IRERRG iR BT I
FAEEP I W RS R TR TS S e gtk g AR
MU HF AR ERS WEHEF P EHBRHIRAT B
SAEFBFOFR AT BRI RFRI ORI ZE A OLETRT AR
R ARE o IR e H PRI FI ok ¥ 385 5 R i ehdF 2E(Ochiai et al.,
2012) > Bl Bt o 2 Wb S LR b RIREEIIR T R R G B 1T RS .
BRm S o KA S Bt adp s drg P o v B et Rl B anlg
AR E AR IR S BV L F R A p AR A AR R FR T
2T spl Rk JE R G PR R R p Y BB R G PR
N GRS R TS i LR Sl T g R S o L
FRRe T 3T R R B il 2a BRI k- 2 485 5F
TRl A5G Aple cndg Fide v LA F 410 2T ] 1 5 F i iF 2297

» of !
BN A S EE R TE i‘u/}ﬁ*#’?fﬁiﬁ%ﬁﬁ*??ﬁﬁ Rk gﬁggzgs °
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PR R B R E RS AT s R AR A LA A R T R
AEE T B 1930 & A 3 i RIROEER R o RS kAR

etk R 0 T e b s Gk

2+ B 7 B ¥ (Liew et al.,2006; Huang et al.,1997) -
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AN T R o 2B G LT R R {ATE ARG S

4 %

TAE R - X % &
BESBVRHECH L S HKBI FRFERI2BUFERSRESELT PP
a2 23 FEI3 g0 EERF R EL > L3 AREBEERT PE

PFEEE BRI G2 AFTHLARNTARH UL S FER

ﬁﬁﬁ“rwr@%ﬁi%ﬁﬂiwi~rm% F R BV RBFEEH L ZEKRET R
FEe?m 5 o AP LAY BT Y Y fdfre S bl LR g AT
AR EF - Fe FEa it RERF R AFAT oA 2T BAR
R RSy Iy ELE LR e A s kR RNRIR AR O ¥ i gte gk BF IS LR CRTE - i
TRt 3 BT R E SRR A RERPEAE on B H
AR R R BB EREARS Y SRR B AT T ek B %R
WP REEOE M e W g d AR T A AT R R R Y IR Sl
B

)‘L\

BABE > WP R N FITE B % R R A P e € R

BB R o SRR Sl B AR WO T F A g 0 R
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B o
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LTy 2 trss? o Bup BTGB R kg p LATR AP U kehf
iR BARE IR AR o R hF g B Y A XETRHREEY U Z ES 2ka
SRR RINRE AR AR T 0 P B RIHTIOER 0 hiES
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HHA : 2013/2/5)

AEHER [Ministry of Culture] 2013° 5 4 < 7 #1 2 2 [Tai wan da bai ke quan shu] °

http://taiwanpedia.culture.tw/web/index (HEEYHHH : 2013/1/10) -

42 E[Academia Sinica]2013 © % ~ 3* 4% [Zhuo da ji hua] -

http://proj1.sinica.edu.tw/~damta/CT.html (f5HY H Hf : 2013/6/25) -

WNEES [Ministry of Interior] 1999 - » 3R S % % 87 +F &2 - AR5
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A E s RS [Central Weather Bureau] 2012 © § % 3F2 2 %% = & -% B4
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[Taipei] : A0 P05 22 f5)[Central Weather Bureau]280-281 -

AT LA SRS [Central Weather Bureau] 2013 - % b 34L& [Tai feng zi liao
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