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Research paper

Examination of Semi-arid Regions and Potential Savanna

Vegetation in Taiwan

Ching-An Chiu,”  Chih-Chiang Wang,”  King-Cherng Lu,”

)

Po-Hsiung Lin,”  Hsy-Yu Tzeng™”

[ Summary ]

Climate is the main determinant of natural vegetation types and their distributions. Yet, the
range and potential vegetation of semi-arid regions in Taiwan have not been extensively explored.
In this paper, various ecoclimatic indices related to drought and their spatial layers were calculated
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and mapped using a geographical information system. The results illustrate that semi-arid regions
in Taiwan include: (1) southwestern lowland with the highest temperature as well as the lowest
winter half-year precipitation; and (2) an area on the west coast with a higher annual temperature
as well as the lowest annual precipitation. Some researchers believe that the latter area possesses
savanna vegetation. Savannas are closely associated with seasonal drought, and they may be de-
fined by climatic climax vegetation in tropical and subtropical areas. Based on the ecoclimatic
analyses as well as the surviving vegetation in Taiwan, we inferred that the potential natural veg-
etations of these 2 semi-arid regions were not savanna but forest with some drought-deciduous
trees. In conclusion, the physiognomic type of grassland dotted with trees may occur in small areas
at present, but Taiwan lacks climate-shaped savanna climax vegetation.
Key words: ecoclimatic index, semi-arid, potential natural vegetation, savanna, geographical infor-
mation system (GIS).
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R E B SR B o310 B I E M 2
%8 (Tuhkanen 1980, Walter 1994) » AR EERYFERE
B 5 A R IS V-1l B HE - (quasi-equilibrium)
ARRE » RIS E —EHHENR
REA ; Hrh o Bifk(savanna) @ R EEA
R — » Ro /0P AR MRER L o2 FET A FE A
FEAY O B A BR R R TR I M 2 B (Nix
1983, Cole 1986, Solbrig et al. 1996) °

28 EEEHRMER (potential natural
vegetation) & F5 A7 7E BRAMAE AR B B 2 SR (%
BREAEE ZAHRE 5 Su (1985)F N R &
S 7 SR TR o K i R A T A
RylE g (everwet) RIEAFHEERAHZ REE
HYE RVZY (summer rain) » B ELZ HPEERIT
& (central west coastal region) K| 7&K %% S5 »
A R A AR Ry R (Liu 1968, 1970, Su
1978, Liu et al. 1994) » [ H PR & (southwest
region) IR BHFERI A2 G - E AR
Z i (monsoon forest) (Su 1978) » &R
Song et al. (2003) Tz i B 2T i Rk R SEAR
(subtropical seasonal evergreen forest) * #X H i
HRAZE T RER E IR 2 &R By T g
(Chen 1957) » 5 EE LI A P88 Je 2 3t B &
ZH#f (geographic information system, GIS ; #i
FEHRE AN Appendix 1)iHH RGBSR KR

HZ R BB 2R RE SRR FE I (ecoclimatic index)
HOE S o ARG B A RE SR A% Bl (ecoclimatic
diagram) » FELARE 2@ R RER AR 2 &
8 Bl PR B R IRE T 2
AFAEVEAC Y BRARE T -

REZESERMZIESR

RIEBRE R AR R 2 £
HHER T (Cole 1986, Scholes and Walker
1993) » [HERMEIBEA BRI B bk i 17 1 B
R B A E (Nix 1983) » DU 2k AHRE 4
ERIE TR R Bk EFIMLLERR -

— W R

TERBKS3 Bl (moisture regime) BiFZ SR
FE(drought condition)Z @RI - BAMEREE
Ref HLAAR 0 5S © (1) B EREK & (average
total annual precipitation, Pa) ; (2) Thornthwaite
(1948)z 7k 43 #8 L (moisture index, MI)Ei & {F
R BEE & (potential evapotranspiration, PET) ;
(3) Penman (1956) Z ¥ {F 7K %5 & (potential
evaporation, PE) ; (4) Kira (1945, cited in
Ni 1997)Z ¥ 18464% (humidity/aridity index,
HAIL) ; (5) Xu (1983) Z {5 (humidity
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index, HI) 5 (6) Ni (1997):Z 447 iR 542
(biological aridity/humidity index, BAHI) ;
(7) Holdridge (1967):Z ¥ 7B 4 7R B B &
LE#l(annual potential evapotranspiration ratio,
PER) ; (8) Box (1981) 247k 4381 (annual
moisture index, AMI) ; (9) Su (1985a) 2 &}
7KK (ratio of winter precipitation to annual
precipitation » A fEf§ . Fywinter half-year
precipitation ratio, PRw) ; (10) Chiu (2006) 2%
HZ45 1% (winter drought index, WDI) °

2 Walter (1994) L% F ¥ Bl /K & iz
EgR A RRRRE T FROZ AR - i R
K53 B FEAT AT 4 e B BE N &~ K BE
iy ~ Bk BT TOEE 3 S - HrhPag Rt
ZHEERKEE  WEmBanRESA |
Pl i 19 F R /K BVt S 2= i 4 B IR I 5
K[t Thornthwaite (1948) %7 flife 7k 2 H M
BTGP B2 M - 5 DUsRER 1388 2 fi 7k B
AGIRE - T EPETHBE 2 A 6% Fh B4 & Bk 73 iz
WSz 3 o #E DAREUKEERGARIL » PETH
IR FF 2% HAth SR A% 43 JE AR AL £R ] (Tuhkanen
1980) » AT Fy 58168 BRLAE Ff -2 AH B 43 A e 43 28
HIFR A EEE(NT and Song 1998) » HHETPET.Z fi
BT DL AR 2 AR W EF A4S B e iR AYPenman-
Monteithfh 8 20 52 28 7] # 3 (Huang 2003) »
AR R A R~ B~ B RE R
ER 0 2B BRI HE R % 1 BLifE
TR fF » ORI Bh A B2 08 22 1T P Y PET H AT
F*HAHoldridge (1967) S BAYMEE T
FRPET.Z 4 » HiIutHAL ~ HI » BHAIZE IR Ry KA
7RG BB AR IR DL FR R - 5900 » BRR
NREKZ FETE S I RISEAE » AR B R
B 1 & B 2 5 L L1 L 5 R B
(rainshadow effect) » Su (1985a)Fk 3T M FREXL
AERE /K & (winter half-year precipitation, Pw »
BI11~12H B 1~3 H Y RERE 7K &) i Paiz LEBIRY
PRw » b —4B4F AT HI SR RN B 7K i ZRE 1 S 3
S AREE - M Chiu (2006)Su (1985a) 2 Pwitk
— BB 2 Kira (1945) 1 =5 (warmth
index, WOAHAE & » [R5 S RE /K 2 ZRET IR BL K
Bl BT REA P IZFIRRERI WD -
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T Btk EFE

FibkZ i Xsavanna (savannah) » 7R
16:1H AL #8 F 2R Al S A5 5t (treeless grassland)
ZARER LIS T AR/ A AR AR B L
JF iz B YR i AR A A R
FHFHEY (physiognomy and floristic composition)
(Cole 1986) ; HHIS @5 MBI AER 0

B A A LR B EAE 1 57 (Bourliére

and Hadley 1983) » #R M M & =008 28 3 1k
PN HIRIE ot IR R LA B
0 REHEE MR BT B R - BED
R FMARZ K E (graminoids) B~ BIIEARY
BEFRBFEARBDELSHINE - HRMEE R Z
T~ HESEE M K BERHERE 5 RS FAY R
MRIZ R Z B+ 36 A R PR A BT B R
B - BlANNelson (2002) B[ MR 25/
30 % H LA LI R e S B B AR HLEF 2 B
AR (temperate) ~ Hi¥g(Mediterranean) ~ it
1Z W (flooded) ~ [Li#i(montane) S BREE FAYMA
MR B T IR i By BibR (e. g, Cole 1986) 5
KIBL » BRMARIEZARSMNR ~ SHE A ~ BN T
(disturbance factors)yAR[H] » BHIFEH S5 H
BLREARFR - X2 e % 2235
BB R ERERED - WE RS T AR RO TEE
FIESR » H R E B R ik Rt (savanna
woodland) ~ BiHRZ EH(savanna parkland) »
Bk B (savanna grassland) ~ &R ELRERER R
(low tree and shrub savanna) » &% MREL FEZE BT
HK(thicket and scrub savanna)ZE % FfERFEA (2
I Sarmiento 1984: table 2, Cole 1986: fig. 9.3,
Solbrig et al. 1996: table 2.1, Nelson 2002: table
1) ; Kb Wilhelm (2002)7EFRET A1 3 GRARE - HI
W B RE 2% B i A BHEE S 2
MREAVE RBRYE » R0 B ARTE AR A
FHOTEHE -

Bibhi 30 B REE s R R A% -
KR~ AR TG E ~ BF AR BNV B R IR A2
HpEY Rl M K5 ~ Y eI R 5 ~ K
B RELREIYIEEE R R i H A B A
(Solbrig et al. 1996)  BEAk#ER ks f B 2435
M (closed tropical forest)Z2 I v & B
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(open desertic steppes):Z [ A8 A B8 (L FE FFH
B FE R HE RS T A B T AROR P A5
FE R BE 2% T 1] 7k 43 B B4 I 84 i (Bourliére
and Hadley 1983) » B ¥ i DUE R Ak
Ko Jg B HRA/NR20 30 ~ 40 ~ 50% %R
6] g - KT DL B MR oz o3 A st B 5 G T A
FERWRERE MY HERKEN
[£250~2000 mm ~ 2 EH3~9E HAF ~ &kiZ
RA¥ERA1R25~35°C ~ i HEFRES~18CA
% (Cole 1986) ; {EA A &= & B 2 i 1 w7 2 1H
- ZREE R KT R BRI T — Bk R
i HERIAR IR LRz sy - T B st
1 AU S@ M W T BE 4R 2 MR (sclerophyllous thicket)
HFr &R (Scholes and Walker 1993) o [K]thk
KREFEME » —BIEFBEZWEBERMER
54 (potential savanna environment) s/ i 15
20 Bl SR & (humid tropics and dry mid-
latitudes)Z S BEREHERS AT B Y » BAAAS
BHIELRFETI(Nix 1983) 5 B2 ERI R R E
A B T BB AR B 2 et AR E IR
R W I W 17— HERT » AN S {5 Bl T R
BRBERREZT » BE B EMERE - 16
HEBRAR S R R T 43 A7 i B0 J BE B0
L SRNET R M AHRE B (climate-shaped climax
vegetation) ; * BAERARIGBIEEYZE -
KBE -~ TR ERN TR TR -

M¥ BT A

ARWFFEER FH1960~20024 3 @ i E A2 P2
EHRGER - T80 22 S 7%k
524 H 1y A58 (monthly mean temperature,
Tm)Ed 5 B 7k # (monthly precipitation, Pm)f
100 m#fg#%[E & (Chiu and Lin 2004, Chiu et al.
2005) @ DM R AR RERBETRIE ZETEM B M
o & kR M A B 2 Bl = AR R
(digital elevation model, DEM) » %22 [ #fg#%
ITEMBREEIIE 100 mifEws ; MHEEE
B Y (R A FH GISHRBE ArcGIS 8.1 k2 H:Spatial
Analyst ~ Geostatistical AnalystZf&fH » FTid ke
Z HE E g 25 LLArcGISZ ToolBox i — & £
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FyTWD6TAMEAE 2 TM 73 75 A A ©
B 5 YR R R B W R TS RE

JERGREE R » R lC & B AT Ry vl B E 1S
CREERRETmRPmEE » WA %
FiPa ~ HAI » HI » BHAI ~ PER » PRw + WDI%
REUKTRHEBRBEIRE - HHERGHER
WTRARGATEASD > TmZ B BC o PmZ
BA ymm) ¢

Pa=73% Pm; (1)
Pa .
= - < ;
HAI W+ 20 HWI <100 (2)
2Pa L
= > ;
HAI Wi+ 140 = wWI> 100 3)
WI=> (Tm-5) %H5Tm>5; 4)
Pa
HlI=—— 5
W (5)
BAHI = W< ;
WI + 40 HWT< 80 ©)
2Pa e
= > ;
BAHI T+ 120 = WI> 80 (7)
PET  58.93XBT
PER = = ; 8
Pa Pa ®)
1 A
Pw
PRw =——
W Pa
PwRAFFE(I~12H RI~3H)EEKE ; (10)
Wiw
WDI =—
Pw

WIwRAFAF(11~12H ) 1~3 A)HR =B -
(11)
st 4 FE A R AN [E] ifF 92 (e.g., Holdridge 1967,
Xu 1983, Su 1985a, Ni 1997, Chiu 2006)FEER
BRI AR T2 S EAYPaky % HPm
ZHEFD > MHATL ~ HI » BAHI » PER B ZER
KR (Pa) BB E (W » BTE)WAEME S
X > PRw/EH =2 < FHIMERERAY LA - T
WDIHIZ G4 2 Rk R B R -

fi& 2R B2 27 &

—ERESL R
Figs. 1~THLLATCGIS i 51 % AL RE R IR
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PR AEIRIEE + 38 LE 4B AT AT A 7] 1A 17 28 S e
BRI 2 M IREE  Hrh 0 PaqM21023~4880 mm
(Fig. 1) BREEERAKEZ M Bl
T DURACES & SR a0 R a2 s i AR
Rk & - T PE SR f K B A - H
K » HAI (/1/A45.8~110.1 mm °C-month™ » Fig.
2) ~ HI (/1/24.8~419.1 mm °C-month™ » Fig.
3) » BHAI (41/47.5~84.9 mm °C-month™ - Fig.
4) ~ PER (/1/20.08~1.31°C mm™ » Fig. 5)%#§
I G T AN E - E A S B S B
EK o 82  H F R R N ARE Y TR Ak Gy 0 7R
SR 3EN T APSERRIEE i iGN e NEA = A 1}
TEAR G 2 P 0530 v — 7 B R S i v LR 7Kk
& o BHEE AT LB Ry Rz M (Figs. 2~5)

5345 > Su (1984a, 1985a) AT B 5
M A B AT AR 5L FEH R LI /K TR
TGN - (HAEPE AL H P i) < IR
A3 T B AT BRI 2 52 e L R B s 2 A U FE
WM ZPEFEWWKEEZELREFE - ®ifl
RHPRWERER I — Bl % - A48 DB 7 2
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High: 110.1

Low: 5.8

0 25 50
N I

Fig. 2. Humidity/aridity index (HAL, mm
‘C+month™) layer of Taiwan.

Average Total Annual Precipitation (Pa)

High: 4880

Low: 1023

Humidity Index (HI)

High: 419.1

Low: 4.8

Fig. 1. Average total annual precipitation
(Pa, mm) layer of Taiwan.

Fig. 3. Humidity index (HI, mm
‘C-month™) layer of Taiwan.



S28

DRV 22— S R b N VB (AR

Biological Aridity/Humidity Index (BAHI)

High: 84.9

Low: 7.5

0 25 50
[ mmmm N

Annual Potential Evapotranspiration Ratio
(PER) 4

Fig. 4. Biological aridity/humidity index
(BAHIL, mm ‘C-month™) layer of Taiwan.

HiBE IR » Fig. 65 PRw.Z 22 R84 2 1 &l
(/1140.03~0.53) » ATATERALE 2 & & Kk #4948
o AP KR R A AL R 2 1 R
PHEGE (7] 2 H.Chiu and Lin 2004: fig. 10) » B
BB A2 S > IREChen (1957)ATE ¢
FTREHRENAEI0 mm# R BHiE » F
BN 10 mmBE R Rk - RIS EE
I E AL M R REEISOREL
ke 4 5 Chiu (2006) RyZRBAK 3 BEHIE AR RE |
VE - HERBEKZEHESE - BFRAR
FRERIL - $2HHWDI (4n=11) » WDI (Fig. 7)n]
PR Ry ek M B (Fig. 1) ~ BVEETH] (thermal
regime) FAY T H K43 (Figs. 2~5) ~ Bk Z 25
Syl (Fig. 6) 3B AR » HiFig. 72
WDIZZ R84 A3 A0 (/1 720.00~1.17°C mm™)EER
B AP R R A PR R AR 0 PR
J5 2 7 e S R T LU S A SR A A R B A Ry K
WG B MEEW LHE LA EEIhE
KT SR T A O B R IR B G Rk > AR BRAEED
S T ok 1) R 52 A R BRI R SR A R S o2 3

Fig. 5. Annual potential
evapotranspiration ratio (PER, C mm™)
layer of Taiwan.

THIRAERAK

ik Pk o 2082 PR R @I (semi-arid
region) F] FUER ¢+ (V)PUERIHE —FY - HaE
FHHAI ~ HI ~ BAHI » PERZ #5422 43 75 @ (Figs.
2~5)EH » ARFFELIPER > 1.00°C mm™ ZAMLL
FLE o REIFig. 8E M@ (R BEE R I Table 1
fiR) > IbEm R ERKERD HREBEKS
M PER = ] B2 4F & A /= i 2 W P
R SRR EBIG: ¢ (2) PG AR - O [
AHPRw ~ WDIEHERE 2 3 1 lEl (Figs. 6, 1)&
H o ARBFFEEEFH ArcGISZ Spatial AnalystiF i Su
(1984b)EF Z BFFH(WI > 216°C -month » H[IFig.
SHLAR I E) A2 R (PRw < 0.1 + BllFig. 8%
REIE) > o FBAREUAKER - XEZNE
5+ JREFig. 8L [ B 5 A i [ 22 B2 2 R
IR (R BEE R AN Table 1777%) » 0% B & &5
JREEEAWDI > 0.55°C mm™' 7 s (Fig. 8#&{1l&
i HEEZE B Table 1FR)ASES - WL
AWFZELAWDI > 0.55°C mm™ ZRIILLALE » L
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Winter Half-year Precipitation Ratio
(Prw)

High: 0.53

Low: 0.03

0 25 50
[ mmmm N

Semi-arid Regions

[Twi>216
[Jrw<o.1
WI > 216 & Prw < 0.1
[ wpI>0.55
[ ] PER > 1.00

Fig. 6. Winter half-year precipitation ratio
(PRw) layer of Taiwan.

Winter Drought Index (WDI)

High: 1.17

Low: 0.00

Fig. 7. Winter drought index (WDI, 'C
mm) layer of Taiwan.

Fig. 8. Semi-arid regions in Taiwan.
Warmth index (WI) > 216 C-month in

the red-line polygon, winter half-year
precipitation ratio (PRw) < 0.1 in the blue-
line polygon, their overlap in the oblique
area; green-colored area, winter drought
index (WDI) > 0.55C mm'; yellow-colored
area, annual potential evapotranspiration
ratio (PER) > 1.00C mm.

FH A AR R K i) SRR iy > 7T B A
FHRB R R B -

PRI — 7 L R WA SUE R IE H &
FRZREKERARNHEE(RHAL HI
BHAI » PERGHEZ) » 1M P4 e (3t 2 A A
FUEALREA AP E B ERARNHEE (R
WDIEHRER) » 3G IR EREEERAERFEA
BTN REE B FHE -

T PRI B R ATRE T

TBAE EARRY BRI SRR 2 2 R
BRI FTIY B (Bourliére and Hadley 1983, Cole
1986) + [XI bk AT o 50 Aok B85 35 2 v e L v A AL
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Table 1. Climatic data of 3 semi-arid regions
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PRw < 0.1 and WI> 216 WDI > 0.55 PER > 1.00
Tm(*C)  Pm (mm) Tm(*C)  Pm (mm) Tm(C)  Pm (mm)
January 17.8 19.1 17.9 17.6 16.1 21.8
February 18.8 30.1 18.9 26.4 16.7 50.0
March 213 40.3 21.4 37.1 19.2 66.1
April 243 74.6 24.4 71.9 22.9 88.5
May 26.7 190.1 26.7 192.6 25.8 166.7
June 27.8 391.5 27.8 406.0 27.7 258.0
July 28.3 392.1 28.2 405.7 28.6 195.2
August 27.9 490.8 27.8 509.8 28.3 2314
September 27.2 234.6 27.2 2448 27.2 91.1
October 25.5 59.5 25.5 61.5 24.7 14.2
November 22.6 15.7 22.6 14.4 21.5 12.1
December 19.3 12.5 19.4 11.1 18.1 15.3
Annual 24.0 1951.0 24.0 1999.0 23.1 1210.4

Note: PRw, WI, PER etc. abbreviations see Appendix 1.

EE BB o F K Trewartha (1980)f&1F
ZKoppen%fiE i FH - 21 R R R 2 HIR A
AT > Kira (1991) W38k A B S H fE R itz

BB TR RE R R B R R R AE T ST L A

i T A LA U 5RG 20 A bA BEL B Y T AR B
s o (A7 R SR R 2 BU R R R R 0 R
REZAE T LB MTE 2 K3 5EH
AL e & B 22 S Ry B (e.g., Su 1984a,
1985a) » ARl R S AT Ry Wiz k% 5 Chen (1957)
Sy HT100E RS E K} » K Thornthwaite5df% 53
FER 20 B 5 B 2 0fR BN » Bz s (R B R
2% 1B G w3 L FETRY R 75 B 0 e o I R 3 7
HY B R SR (C,A ra » T 22 HLFigs. 2~5 »
#IHlFig. 8. Z PERfx = @AY &) 5 Su
(1985a) AR B 20 5L K Bk - A S &
g1 Ry ofE M R & - A AP R R VY
& e REZ I R PE & 5 ARWFSERI A 2 4
RBREIRIEEREE - =28 PR E R
SE R PE AR — 3 B Pa R AR - AR - ER
AR P REERNEBEAAEHEZE S
Ry B AT 25 T — A 3 3 0 W94 SR M S B i m A
PARE -

2 E R T AT AR (e.g.,
Su 1985b, Su and Su 1988)F5 HiH: = BEARAI By

% 8% 4 R WNR RS R ML IR S
ZERENGE - MR R HAERMEYIIS % 0 AR
Fo g ARMREY 5 100 A7 S J5 e 2 0 L1 4 B b s ek
1 B % BERNR & A R R SRR E M (mixed
semideciduous forest type) » K I — AR AV B
PEEEFR I - HEHEM L AT BB - i
LA RAR DI DA - FLE R B ARG &
ARG < FERBEE R Z /IR R K E » HHSu
(1984b)E# L FA7H (Fig. SKLARHE)HYS H iR
R Bk IE g - SR B 2 2 & A Walter
(1994) 4 RE R Ml AH TR (relative humid)
B E i (perhumid) » HFE— A &R E H o
PRw < 0.1 (Fig. S8¥EHR&iIE) 2@ - FELIAER
BHRETE M Z Sl ~ 2D WAV &I (P9
B - BFig. SRHRWEIR) » iR BUR LB
V32 EHIE24.0°C ~ BB H 35 28.3°C
s FHi817.8°C + {HPaZRE1951 mm (Table
1) b i R R BB WDI > 0.55C mm™
LI (PERE TG - AlFig. 8fk At » 25
Table 1) KEFFE » HARHMRWDLZ FHRE S
T B E B B R K SR A I 2 W (1)
Fig. 9 WDI > 0.55°C mm™' &5 2 4 e Mz
 BURPR IR R AR - RAEESRE
THB 7 1 (relative drought)#4: » fihag ol %1 A
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WDI > 0.55 region 24.0°C 600
[7,12] 1999 mm
300
50 100 g
g
540 - 80 .5
e g
£ 30 r s
45 Q
[5]
32 40 &
=
o
e 20
G T T T T T T T T 0

1 T 1
1 2 3 4 5 6 7 8 9 1011 12
Month

Fig. 9. Ecoclimatic diagram of the winter
drought index (WDI) > 0.55C mm™ region
(i.e., the green-colored area in Fig. 8, in
the southwestern lowlands of Taiwan);
dark area, perhumid season; vertical
hatching, relatively humid season, dotted
area: relative drought.

Walter (1994)7F #EHY B V& ZEAREER MK (tropical
deciduous forests or savannas) » {HFHHoldridge
(1967) [ B2 & #)t (humidity provinces)HYPER
KE (Fig. 5) » 22 7 S 3 3 17 1 3
(humid, 0.50 < PER < 1.00°C mm™) » B/RfER
KR BUEA B E - 32 TR K By
BRAMAE L Z B #(Cole 1986) » #Thornthwaite
(1948)58 B - 18 K — I T /K P 48 T — =ik
TR SRR+ K] EE 75 T AR 3t BT S AR i T iR 7K
% /DA DB AR BRI - HIBEEA
FELREJE 5 N EUE B o

Liu (1968) 3 : " A& ZHMEEE 53
TR o B Ry B R (tropical savanna
formation)... AR AEAE 430 R A B PG 1
H AR KR Z M B MR S . B R BV
ABWREM... . » HLiu (1970)X3F : T A
B Fi M (tropical savanna) o ff By 7 kg
#(savanna woodland) Ry 5@t 14 2 BREE T &
(climatic climax) ; ; Su (1978)gm M AT RN AEE
R R - TIREEINAL R ZF M A
5 V5 ER G W o BRARK R A+ A2 2
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TR LLHE B st oh Ry B AR 2 o fff - o s
Liu et al. (1994)JR58 5 28 A1 BT B »
B TR U B bR B U v R R
F o BIRB/NMER - TEHEY 2 EEIKE A
15 o B BRAAEEYS B LR B LR ] i
P s B WP+ AW AR AR BV B
Bl m s R B8 - BB R, -
KL » #rG L BE 2B/ - ERMHIZ
Mo Bh B PEEOE Y 0 BR R B
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Fig. 10. Ecoclimatic diagram of the annual

potential evapotranspiration ratio (PER)

>1.00C mm™ region (i.e., the yellow-

colored area in Fig. 8, on the west coast

of Taiwan); dark area, perhumid season;

vertical hatching, relatively humid season;

dotted area, relative drought.
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Appendix 1. The abbreviations of nomenclatures and their references

Abbreviations Nomenclatures and their references

AMI Frk et (annual moisture index) (Box 1981)

BAHI

YRz iR R (biological aridity / humidity index) (Ni 1997)

DEM B SRR (digital elevation model)

GIS WA (geographic information system)

HAI #7345 (humidity / aridity index) (Kira 1945)

HI IRIE5E (humidity index) (Xu 1983)

MI 7ks3 et (moisture index) (Thornthwaite 1948)

Pa SRR /K E(average total annual precipitation)

PE TEAF 7534 5 (potential evaporation) (Penman 1956)

PER FENIGVEAE 2R3 EE ] (annual potential evapotranspiration ratio) (Holdridge 1967)
PET VB E 2525 (potential evapotranspiration) (Thornthwaite 1948)
Pm H 7k & (monthly precipitation)

PRw A [{y=(winter half-year precipitation ratio) (Su 1985a)

Pw KZAAERE/K Fr(winter half-year precipitation)

Tm H¥53 (monthly mean temperature)

WDI K751 (winter drought index) (Chiu 2006)

WI B &5 (warmth index) (Kira 1945)

Wiw AP AR BRI (winter half-year warmth index)




