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Regionalized mountain vegetation and predicted potential vegetation—
The application of climate-vegetation classification scheme
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(remote sensing, RS)
(GIS)
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(international geosphere-biosphere programme, |GBP)
(Franklin, 1995; Guisan & Zimmermann, 2000)

(static) (dynamic) -
(Peng, 2000) -
(Pickett et al., 1994) -
(Brovkin, 2002) / (mechanisms)
(Foley et al., 1998)
- (Woodward &
Cramer, 1996)  Peng(2000) -
(climate- vegetation classification models) (plant functiona type
models) Cramer & Leemans(1993)
Holdridge(1947, 1967) (life zone)  Box(1981) (plant
functional type)
(Tuhkanen, 1980)
(Woodward, 1987; Brovkin et al., 1997; Masuda, 2000)
(Whittaker, 1975) -
Holdridge (Holdridge,

1947, 1967) Kira (Yim & Kira, 1975, 1976; Yim, 1977)
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100

2
(applied system)—

(types/regions/zones)

Budyko
Budyko(1974)

(radiative index of dryness)

(Essenwanger, 2001) Critchfield(1983)
@ (empirical system)—
(genetic system)— 3

(net solar radiation)

(productivity)
KOppen
K 6ppen
(symmetry and regularity)
1884 1931
(Tuhkanen, 1980) Koppen
Trewartha(1980)
Lydolph(1985) " The Climate of the Earth” Bailey(1995)
"Description of the Ecoregions of the United States.” von Wissmann(1961)
KOppen
Koppen 23 ( Essenwanger, 2001

1)



() -

1. Koppen ( Essenwanger, 2001, 32-35pp.)

Temperature S : . .
asses | feat
Boundary Precipitation cl special features  Type  climatictype
A. Equatorial. Moist (rain) A Rain forest, equatorial
throughout the year
F. Moist with weak dry spell F Rainforest with weak dry spell
. T. Dry: subtype S = Steppe T Savanna, green rainy,
Tropics: subtype D = Desert monsoon forest climate
Coldest boundary moist to S; Winter rainr
= 2t; Summer rainr = 2(t + 14)
months>13 . :
S. Steppe: boundary moist to D: S Tropical steppe climate
Winter rain r = t; Summer
ranr =t+14
W. Winter dry W  Tropical desert climate
D. Desert u. Airismoist Du Tropical desert with moist air
a. Summer hot Fa Laurel forest climate of the
East side
F. Moist with weak dry spell b. Summer cool Fb Climate of the laurel and
_ (boundaries: summer green forest of the
Warm warmest months West side
moderate; =23.)
Coldest ' T. Dry: subtype S = Steppe W. Winter dry Tw Warm hard leaf and forest
months subtype D = Desert climate
> boundary moist to S: Winter rainr s, Summer dry s Summer dry, hard leaf and
= 2t; Summer rainr = 2(t + 14) forest climate
S. Steppe: boundary moist to D: S Summer dry, hard leaf and
Winter rain r = t; Summer forest climate, Warm moderate
ranr =t+ 14 Steppe |1 D, moderate desert
. F Moist climate of summer
Cool green and coniferous forest (in

F.Moist with weak dry spell

moderate: Europeby the-3  boundary into
Annual beech and oak tree separated)
temperate WwW. Winter dry Tw Winter dry climate of
>4 T. Dry: subtype S = Steppe wintergreen and coniferous
subtype D = Desert forest
boundary moist to S: Winter rainr s, Summer dry Ts  Cool summer dry climate of
= 2t; Summer rainr = 2(t + 14) summer green and coniferous
forest
S. Steppe: boundary moist to D: S Cool moderate Steppe
Winter rain r = t; Summer
ranr =t+ 14
D. Desert D  Cool moderate Desert
. F. Moist with weak dry spell Moist coniferous climate
\?VO ;rer?]l est T. Dry: subtype S = Steppe w. Winter dry Tw  Winter dry coniferous climate
month subtype D = Desert
boundary moist to S: Winter rainr
=+10 = 2t; Summer rainr = 2(t + 14)
S. Steppe: boundary moist to D: S Boreal Steppe
Winter rain r = t; Summer
ranr =t+ 14
D. Desert D Borea Desert

. Subarctic: Warmest month=0

Tundraclimate

. Permanent frost (icecap)

Permanent Frost (icecap)

h. Highlands (altitude effect on temperature)

Notes: r is the monthly precipitation amount (in mm) and t is the monthly mean

temperature (in ).
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Koppen

1995 1998 Lydolph, 1985) Kdppen
Thornthwaite
Thornthwaite Koppen

(moisture factor)
Thornthwaite ~ Koppen
(Essenwanger, 2001)

Thornthwaite 1931 1948
(climatic efficiency)
(capacity)(Tuhkanen, 1980)

1931 (precipitation efficiency index ; P-E)
(temperature efficiency index; T-E) 1948

(moisture index; MI) (potentia evapotranspiration; PET)

P-E T-E

( 1957) (PET)
(Essenwanger, 2001) (Tuhkanen,
1980) - ( & 1998)

Thornthwaite (Thornthwaite, 1948)

Thornthwaite Classification (1931)

12
P- E:é115(—F‘) )

1 Tl'lo
2o T-32

T- E=d 115(——2)
1
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P (inch)

Thornthwaite Classification

12 lOT
PET=Q 1.6(T')a
1

|_(1) Ti yrsia I=0~160
—a(g) (I= )

1

N

(1948)

a =0.000000675I ® - 0.00007711 > +0.017921 +0.49239 (a=0~4.25)
Ml =HI - 0.6Al _ 100S- 60D
s =157.76- 66.44loc E
PET (cm)
T ()
HI (humidity index) HI =100S/n
Al (aridity index) Al =100D /n
P (cm)
n, (the water need PET, )
12
S ' s=aRr-n
1
%’2
D D=an-R
1

tn

thermal efficiency)

(summer concentration in percentages of

E (inchy E=PET/254
Thornthwaite
Essenwanger(2001)
Thornthwaite 4
120
! Thornthwaite(1948) 6inches 10 inches

0 10inches
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Ml Thornthwaite

AA’ra
2. Thornthwaite (M1) (Thornthwaite,
1948)
Climatic type MI Seasonal type Al
A perhumid > 100 r little or no water deficiency 0~16.7
B4 humid 80 ~ 100 Moist S moderate summer water deficiency  16.7 ~ 33.3
B, humid 60 ~ 80 climate w moderate winter water deficiency 16.7 ~ 33.3
B, humid 40 ~ 60 A B Gy s, large summer water deficiency > 333
By humid 2040 w, large winter water deficienc > 333
C, moist subhumid 0~20 2 149 Y )
Seasonal type HI
C,; drysubhumid -20~0 r little or no water deficiency 0~10
Dry climate s moderate summer water deficiency 10~ 20
D semiarid -40 ~-20 C. D E w moderate winter water deficiency 10~ 20
S, large summer water deficiency > 20
E arid -60 ~-40 W, arge winter water deficiency > 20
3. Thornthwaite (PET) (Thornthwaite,
1948)
Potentlgl . Temperature Summer S”mmef
evapotranspl ration effici ency (type) concentration (%) concentration
(cm) (type)
A’ a
114.0 48.0
B4 b4
99.7 51.9
B'3 b 3
85.5 56.3
B2 b,
71.2 61.6
B’ 1 bi 1
57.0 68.0
C’z C2
42.7 76.3
C, C1
28,5 88.0
D’ d
14.2
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Kira

Kira 1942
KOppen
1945
(humidity/aridity index, K)
Wi
(coldness index, CI)
Wi Cl (
(1999) Kira
Kira
(WI) (C)
(Yim & Kira, 1975, 1976; Yim, 1977)
(]52
W =a (T -5 T 5
1
%2
cl=-a(G-T) T 5
1
T ()
P
K= 2 W 100
W +20
2P,
K= Y W 100
W +140
P, (mm)
(1983) Kira
HI
P
Hi =_Y
W
(1997) Kira

warmth index, BWI)
(biological aridity/humidity index, BK)

7

(warmth index, WI)

1948

1985 1995)

5 6 Su(1984b)

Kira

(K)

(humidity index, HI)

(biological

(biological coldness index, BCI)
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12
BW =Q (T - 10) T 10
1

12

BCI=-a(10-T) T 10

P
K = ! W 80
W +40
2P
K=—2Y_ W 80
W +120
P, (mm)
4. Kira (Kira, 1945, 1948)

Thermal climatic zones Wi(Kira, 1945)

Arctic nival zone 0
Arctic zone 0~15
Subarctic zone 15~ 55(1948 45)
Cool-temperate zone 55~ 100 (1948 85)
Warm temperate zone 100 ~ 180
Subtropical zone 180~ 240

> 240

Tropical zone
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5. Kira

1999)

Vegetation types Warmth Coldness Humidity / aridity
index(WI) index(Cl) index(K)
1.
Tropical rain forest, monsoon forest 200 ~ 240 0 59~12.7
2.
Southern subtropical evergreen 170 ~ 200 0 7.8~10.0
broadl eaf forest
3.
Northern subtropical evergreen 120 ~ 170 -6~-3 6.6~8.1
deciduous broadleaf mixed forest
4.
Warm-temperate deciduous broadlesf 80~ 120 44 ~-11 45~7.1
forest
5.
Temperate coniferous-broadleaf mixed 50 ~ 80 -109 ~ -61 6.4~10.1
forest
6.
Boreal coniferous forest 30~50 ~156~-132 66-85
7.
Subal pine coniferous forest 30~55 -40~-14 78~14.3
8.
Temperate steppe 40~ 80 -110 ~-40 3~8
9.
Temperate desert 64 ~90 -82 ~-48 0.7~29
10.
Alpine steppe 5~23 -115~-72 53~115
11.
Alpine meadow 7~21 -93 ~-62 13.3~18.7
12.
Alpine desert 0~3 -172~-131 11~42
6. Kira ( 1999)
Thornthwaite Kira
Climatic types Thornthwaite's moisture index (M1) Kira’s humidity / aridity index (K)
A > 100 > 145
B4 80 ~ 100 125~145
B3 60 ~ 80 11~125
B2 40 ~ 60 9~11
B1 20~ 40 75~9
Cc2 10~20 6~75
C1 -20~0 4~6
D -40 ~-20 25~4
E -60 ~-40 >25
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( 1997)

Meteorological indexes

V egetation zones

BWI ( month) BCI ( month) BK (mm/  month)
I
Cold-temperate (boreal) 15~ 25 2200 ~ -160 7~85
coniferous forest zone
I
Cold-temperate mixed
coniferous-broadleaved forest 25~50 -160 ~ -80 6.5~ 10
zone
I
Warm-temperate deciduous
50 ~ 80 -80~-25 6~10
broadleaved forest zone
v
Subtropical evergreen _ o5 _
broadleaved forest zone 80~ 150 25-0 10-15
\%
Tropical rain forest & 150 ~ 200 0 12 - 16
monsoon forest zone
VI
Temperate steppe zone 25~50 -150 ~ -60 2~6
VI
Temperate desert zone 10~80 -120 ~ -50 0~35
VI

Tibetan high-cold plateau
zone (Mountain Coniferous
forest- Alpine meadow-Alpine
Steppe-Alpine desert subzone)

10~0;5~0 -60 ~-120; -160 ~-200 16~18;8~1

Holdridge
Holdridge(1947, 1967)

3

(annual biotemperature, BT) (average total

annual precipitation, Py)

(annual potential

evapotranspiration ratio, PER) ( 1 37

(atitudinal belts)

(plant formations) BT
(latitudinal regions) PER

10
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(humidity proviences)
(BT)

Holdridge

~ (0ET, £30 T
129

%2
p=aRr (R mm)
1
PET 93" BT
PER= = >8.93 (PET
Py Py

Holdridge(1967)

BT )
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Holdridge, 1967, figure 1)

(Holdridge, 1967)

2000; Yueet al., 2001; Chen et al., 2003)
(1999) GIS

1
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&

Lugo et al., 1999; Powell et al.,
(2001) &
(5th Generation Penn.
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State/NCAR Mesoscale Model, MM5) Holdridge

36,000 kn?
Holdridge
Troll & Pfaffen
Troll & Pfaffen(1963, Essenwanger, 2001)
(Tuhkanen, 1980)
() (illumination seasons)
() (thermal seasons)
() (hygric seasons)

Troll & Pfaffen

(Essenwanger, 2001)

Water

Walter(2002, 7th ed.) 7 (genetic climate belts)?

"Vegetation of the Earth.” 9
(zonobiome, 8)

2 (A) the equatorial rain zone (on both sides of the tropical convergence zone);
(B) the summer rain zone on the margins of the tropics (trade wind zone);
(C) the subtropical dry regions (high pressure areas of the horse latitudes);
(D) the subtropical winter rain regions (partly only regarded as transition region between C and E);
(E) the temperate zone with year-round precipitation in the region of the predominant west winds;
(F) the subpolar zone (with week easterly winds);
(G) the polar zone.
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(Tuhkanen, 1980)

8. Walter

(zonobiome)(

Walter, 2002, pp. 78-80)

Zonobiome (ZB) Zonal soil type Zonal vegetation type
ZB | Equatorial ZB with diurnal Equatorial brown clays Evergreen tropical rain forest
climate, humid tropical ZB  (ferrdlitic soils, latosols)  without seasonal change

ZB 1l Tropica zZB with summer Red clays or red earths Tropical deciduous forests or
rains, humido-arid tropical (fersialitic soils) savannas
ZB

ZB 11l Subtropical ZB with desert Serozmes, sierozemes Subtropical desert vegetation
climate, hot-arid ZB; very (grey or red earths, raw (stony landscapes)
littlerain soils, saline soils)

ZB IV 7B with summer drought Mediterranean brown Sclerophyllic woody plants
and winter rain, arido-humid earths (fossil terrarossa)  (sensitive to ground forests)
(Mediterranean climate)

ZBV Warm temperate climate Yellow or red forest Temperate evergreen forests
(oceanic), humid ZB; mild soils, dlightly podsolic  (lauriphyllic), frost sensitive
maritime soils

ZB VI Typical temperate ZB with Forest brown earthsand Nemoral broadleaf-deciduous
short periods of frost, greyforestsoils forests (bare in winter, frost
nemoral ZB resistant)

ZBVIl  Arid-temperate ZB with Chemnozems to serozems Steppe to desert with cold
cool winters, continental ZB ~ (raw soils) winters (frost resistant), short,

hot summers

ZBVII Cold temperate ZB with Podsols Boreal coniferous forests
cool summers and long (raw humus-bleached (taiga), (very frost resistant)
winters, boreal ZB earths)

ZB IX Arctic (including Antarctic), Tundra humus soils Tundravegetation (treeless)
with very short summers, with solifluction
polar ZB (permafrost soils)

Box
Box(1981) (life forms)
8 (Tmax)
(Tmin) (DTY) (Py) (M)
(Pmax) (Pmin) (PTmax)

13
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1998) Box(1981) 8
(mean temperature of the warmest month, Tmax( ))
(mean temperature of the coldest month, Tmin ()
(annual range of mean monthly temperature, DTY ()
(average annual precipitation, Py ( ))
(annua moisture index, M1 = Py / Thornthwaite PET-based)
(highest average monthly precipitation, Pmax (mm))
(lowest precipitation monthly precipitation, Pmin (mm))

(average precipitation of the warmest month, PTmax (mm))

(2002)

(vegetation phenology and seasonal physiognomy)
(Box, 1981)

Woodward
Woodward(1987) " Climate and Plant Distribution”
Holdridge(1967) Box(1981)
(Woodward & Williams, 1987)

9 Woodward

14
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9. (Woodward, 1987)

Minimum
temperature Phenomenon Expected physiognomy
Range( )
> 15 Temperature not limitin Broad-|eaved evergreen when

P g rainfall adequate
1-15 Chilling Broad- leaved evergreen when

rainfall adequate
-15~0 Freezing and supercooling Broad- leaved evergreen
-40 ~-15 Freezing and supercooling Broad- leaved deciduous
. . Evergreen and deciduous
<-40 F d I .
reezing and SLpereooling needle-leaved (coniferous)
Woodward

15
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( 2004)
(Geostatistics) 100 m
& 2004) -
Kira Holdridge )
ArcGIS8.1 Spatiad Analyst
ArcGIS8.1  Toolbox TWDG67 ™

16
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( )Holdridge

Holdridge 3
BT 24.98~4.04 2-3) Holdridge
(subalpine) (boredl)
P 4880.07 ~1022.91( 2-b) PER 1.31~0.08( 2-0)
Holdridge (subhumid) (semisaturated)
3 Holdridge 17
( 3) Holdridge 100 m BT P
PER
13 ( 4 10) 3 Holdridge
(Subalpine Boreal Rain Forest) 5 10 Holdridge
(Subalpine Boreal Rain Forest 5-a)
(Montane

Cool-Temperate Wet Forest 5-b)

(Montane Cool-Temperate Rain Forest

Warm-Temperate Rain Forest 5-d)

(Low-Montane Warm Temperate Wet Forest

1,100 ~ 1,600 m
(Low-Montane Warm Temperate Moist Forest
1,400 m
5-0)
(Premontane Subtropical Wet Forest

Forest

Subtropical Moist Forest 5-1)

17

5-1)

(Premontane Subtropical Rain

2,000 ~ 2,400 m

5-C)

(Low-Montane

5-€)

5-h)

(Premontane
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(Premontane Subtropical Dry Forest 5)
(Tropical Wet Forest 5-Kk)
(Tropical Moist Forest 5-1)
(Tropical Dry Forest 5-m)

5-e) ( 5h ( 5
81.76% 4 5 Holdridge
( 50
( 5m) (
5-1) ( 5-h 5-i) Holdridge
BT (Livetal.,
1998)
Holdridge(1967)
-6 /1,000 m
Holdridge(1967) BT

Cramer & Leemans(1993) Holdridge

Holdridge
(feedback)(Y ates et al., 2000)
(Chen et al., 2003) -
( 1993 Lugoetal., 1999)  Prentice(1990)
60% (1998) Holdridge 0 30
BT
BT =18 (frost line)
Lugo et al.(1999) (daily minimum air temperature)
Liu et al.(1998) Holdridge (PET)
BT
PET =58.93" BT (pseudo-empirical function)
(Cramer & Leemans, 1993) Thornthwaite(1948) Holdridge
PET (Tuhkanen, 1980)

18
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@

| Potential Evapotranspiration Ratio
High - 1.31

[ 5 1{K1 km

(©)

(b)

19

Annual Precipitation (mm)

2.

.High JABE0.OT

.Law 102291

Holdridge

(Py) (0
(PER)

(BT) (b)

(@)
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Holdridge Life Zones

a_Subalpineg Boreal Rain Forest

b_Montane Cool-Temperate Rain Forest
c_Montane Cool-Temperate Wet Forest
d_Low-Montane Warm-Temperate Rain Forest
e_Low-Montane Warm-Temperate Vet Forest
f_Low-Montane Warm-Temperate Maist Forest
g_Premontane Subtropical Rain Forest i
h_Premontane Subtropical Wet Forest
i_Premontane Subtropical Moist Forest ¢
|_Pramontane Subtropical Dry Forast
k_Tropical Wet Forest
|_Tropical Moist Forest

m_Tropical Dry Forest

4, Holdridge

21
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10. Holdridge
(ha) (%)

code life zone area percent
a

Subalpine Boreal Rain Forest 2,327 0.06
b

Montane Cool- Temperate Rain Forest 238,526 6.62
c

Montane Cool- Temperate Wet Forest 15,896 0.44
d

Low-Montane Warm Temperate Rain Forest 8,734 0.24
e

L ow-Montane Warm: Temperate Wet Forest 662,207 18.37
f

Low-Montane Warm Temperate Moist Forest 1,610 0.04
g

Premontane Subtropical Rain Forest 6,951 0.19
h

Premontane Subtropical Wet Forest 1,082,869 30.03
i

Premontane Subtropical Moist Forest 1,202,641 33.36
j

Premontane Subtropical Dry Forest 139,820 3.88
Kk

Tropical Wet Forest 1,808 0.05
|

Tropical Moist Forest 207,441 5.75
m

34,703 0.96

Tropical Dry Forest

22
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5. Holdridge

(DEM) Holdridge a~m
4 10

23
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() Kira (WI) Su(1984b)

Holdridge
Su(1984b)
Su(1984b) Holdridge(1967)
(Liu et al., 1998) Su(1984b)
Holdridge(1967) Su(1984b)
Kira (WI) Holdridge(1967) BT (accumulated
temperature) (degree days) (mean temperature)
(Cramer & Leemans, 1993)
(calendar days) (Wang, 1960) Wl BT
Wi 5 BT 0~30

Su(1984b)  Holdridge(1967)

11) 6 Su(1984b) WI  Holdridge(1967) BT
7 Holdridge BT
Su Wi
BT Wi
BT Wi
Kira (WI) Holdridge (BT) /

Holdridge
(Costa Rica)
(1993) Holdridge & (1999)
Holdridge
Kira
(Yim & Kira, 1975, 1977

Kira, 1977 Itow, 1988; Federici & Pignatti, 1991; Kira, 1991 1997
1999)

24



11. ( Su, 1984b Holdridge, 1967 )
Su(1984b) Holdridge(1967)
| | Equivalent BT( ) latitudind .. .
Altitudezone  Vegetation zone Alt(m) Tm( ) WI( ) Climate Area(ha)(%) regions Altitudinal belts Area(ha)(%)
) ) ) ) i i ) <15 Polar Nival )
Alpine Alpine vegetation 3600 <5 <12 Subarctic ((?(())i) 1530 Subpolar Alpine )
g . Cold- .
Subapine Abies zone 31003600 5.8 1236 temperate (2()12(1);% 3.0:6.0 Boreal Subalpine (36176;
Upper montane  Tsuga-Picea zone = 174283 ol Montane 279569
2500-3100 811 36-72  temperate (4.89) 6.0-12.0 temperate (7.75)
Quercus (“FEper) Z)O”e 20002500 11-14 72108 emperde —
Montane 309899 L ower-montane 640604
12.0-17.0 temperate
Quercus (lower) zone Warm (8.60) o170 s (17.77)
( ) 1500-2000 14-17  108-144 temperate
Machilus-Castanopsis . :
Submontane Jone 5001500 17-23  144-216 Subtropical 2(?(,5(;38357 17.0:24.0 Subtropical  Premontane 2(1(1%29384
Foothill Ficus-Machilus zone Tropica 796106 Tropica 269382
<500 >23 >216 (22.08) >24.0 - (7.47)

25
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‘Holdridge's BT
Subadping
Cool-lemparate
Warm-temperate

2 Subtropical
Tropical

@

Kira's WI
Subsalpine
Cool-tempearate
Warm-temperate

Subiropcal
I Tropical

(b)

6. Holdridge (BT) Kira (W1)
Alpine O Holdridges BT

B KirasWI
Subalpine
Cool-temperate

640,604
Warm-temper ate
) 2,412,304
Subtropical > 303.327
Tropical 796,106
0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
(ha)
7. BT Wi

26
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& (2001) & (1999) Holdridge

Su(1984b) Kira (WI)
1960~2002
( 2004) 219 ( 7 ) 8717
( 12 ) 100 m (digital elevation model,
DEM) ( &
2004) & (2001) 26
(Trend method) 818
(Kriging) & (1999)
(1,700 m ) 3 (MM5)
Su(1984a,b) 5
11 ( 1992)
()
& (2001) 1 km & (1999) MM5
5 km 100 m
Su(1984a, b)
GIS
()
Holdridge(1967, figure 2) BT =18
(frost line) (critical temperature line)
86.11% - &
(2001) 10 & (1999)
—Holdridge
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Lugo et al.(1999) Q)
(geo-referenced) 2 (3) 4
(hierarchical) (5) (expanding or contracting
complexity scale) (6) (7 (8)
9) (10)
Holdridge Kira
() -
100 (Essenwanger, 2001)
/ —
Trewartha(1980) Kdppen (Akin,
1991) (Lydolph, 1985) Kira(1991)
(subtropical dry belt) -
Box(1981) Holdridge Prentice(1990)
Koppen(1931) Thornthwaite(1948) Troll & Paffen(1963) Holdridge
(PET) (Masuda, 2000)
Penman(1956) PET (Tuhkanen, 1980)
(Woodward & Williams, 1987)
- Kira

Su(1984b) Kira

Kira

(Yim & Kira, 1975, 1977 Kira, 1977

Kira, 1991 1997 1999)

(W)

Itow, 1988; Federici & Pignatti, 1991,
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()

Box(1980) - (vegetation-environment model)
1. (vegetation submodel)—
2. (environmental submodel)—
3. (ecological model)—
Cha(1995)
1
2. (vegetation type classification) 3.
8 9
10 Su(1984b) (1999)
(1997)
8 9 Su(1984b) (1999) (WI)
(WI) (1999)
(1997)
BWI
BCI
BK
5 KIRA (W) (CI)
(HI)
10 BCI
BWI BK Kira

( 11 8 9) Cramer & Leemans(1993) Yaeset al.(2000)
Pan(2003) —
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2-AE 2 5 a9 WI(Su, 1984b)

< 12 i LR

12 ~ 36 imifl i m ot

36 ~ 72 Fn R TR
72 ~ 108 i s (1)
108 ~ 144 B BT HAT( - 1§)

144 ~ 216 pET R REH
> 216 B SR

0

T3

50

100 km

8.  Su(1984b)

30




() -

2 AR W (B & o 1999)

< 30 an Tt LIERT

30 ~ 50 il AL T Ak
50 ~ 80 il 7 HEATER 2K
80 ~ 120 W il 74 TERAZE I
120 ~ 200 524 i R FEEE b

200 ~ 240 FAFHIM TR

0. (1999)
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LA i 6 BWI (A f2 o 1997)

< 15 SRERE LTEE b
15 ~ 25 FE R EMIL T

25 ~ 50 iR HEATER 2 fith

50 ~ 80 BE iR E TERATEM T

80 ~ 150 TRV B RE ST

150 ~ 200 BB ER MU

10. (1997)
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Holdridge(1967) (plant formation)

/
Su(1984b)
Su(1984b) ?
Su(1984b) Holdridge(1967)
(physiognomy) Holdridge
Su(1984b)

( 1993 1995 2001)

1. Wang(1962)

2 (1968)

3. Su(1984b)

4 (1993)
5. (1994)
6. (1998)
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2003
http://taiwanflora.si nica.edu.tw/chinese/cindex.html
1996 ( 11)
(Anderson et al.,

1998; 1983)

n EFHEHERET
BT FESH mmaratoiEs '
BiEEAEE | g |
T =l
] i
g I g
s = —g
I
C TR AR : | ?
T | s
(" dst_name F5T
{7 peord_spe fET, i
BT
i
11.
()
Franklin(1995) Q) ( ) (Boolean
(discrete) methods) )] (parametric  methods) 3
(machine-learning methods) 12
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12. (Franklin, 1995)

Dependent Independent Variables
variable Continuous Mixes Categorical
Continuous  Regression models ANCOVA ANOVA
Regression tree MANCOVA MANOVA
GLM Regression tree Regression tree
GLM GLM
Categorical MLC MLC with priors Contingency table
Logit (GLM) Logit (GLM) Logit (GLM)
Discriminant analysis GAM GAM
GAM Classificationtree  Classification tree
Classification tree Neural networks Neural networks
Genetic algorithms  Genetic algorithms
Expert systems Expert systems

Notes: (M)AN(C)OVA: (Multivariate) Analysis of (Co-)Variance; MLC: maximum likelihood
classification; GAM: genera additive models; GLM: general linear models.
Sour ce: Modified from Strahler et al., 1980, who modified it from Wrigley, 1979; author

additions italicized.

()

al.(1999) Holdridge
Bailey(1995) (ecoregion) BIOME
(potential vegetation map)
( 2004)
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Holdridge
GIS Holdridge
Holdridge
(WI)

Holdridge

Holdridge

RS)

3
Holdridge
(BT)  Su(1984b) Kira
(Lydolph, 1985)
Kira
(remote sensing,

(GI9)
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(1995) 14(2) 70-75
(1983) 1375

(2004)

(2004)

(1968) ()

166 26

(1997)KIRA
8(2) 161-170

(1998) - 17(2) 33-44

(1998) Kira
18(3) 248-262

(1983)
25 264-274

(1985) 3 3539

(2001) 167

(1993) - 2 157-169

(1995) 230-232

(1957) 7 174

(1995) ( ) 303

(2004)
1-8

()(1996) 164
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(2001)Holdridge
23(1) 83-100

(2002)
76
(1993) 294
(1999)KIRA
23(2) 125-138
(1994) 923
(1999) ( ) Holdridge
13(3) 241-253
(1992)
( ) 39-53
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