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Results and Prospects of National Vegetation Mapping
Chyi-Rong Chiou' Ya-Chi Chiou®

Abstract

Vegetation map is the basic map of vegetation diversity at national level, and also is the
basis for other biological inventory works. We do not have vegetation maps developed by
government agencies due to the lack of standard vegetation classification system. Therefore,
The national vegetation diversity inventory and mapping project was launched in 2003 by the
Council of Agriculture, COA. After working diligently for five years, the suitable mapping
approach was developed and implemented on the real work to finish the vegetation mapping.
The mapping area, including the national forest lands and experimental forest of the National
Taiwan University, was around 1,590,000 ha and covered 44.26% of Taiwan island. A total of
3,247 vegetation maps at formation-level were generated from the 1:5,000 scale ortho-photo
maps. In prospect, three issues in further possible improvement of the vegetation mapping and
five issues in the application of vegetation maps were discussed in order to take full
advantage of these new vegetation maps.

[Key words] vegetation mapping ~ formation
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Relationship between species richness and landscape heterogeneity: A case study from middle

elevation of the Czech Republic

David Zeleny, Ching-Feng Li, Irena Vesela & Milan Chytry
Department of Botany and Zoology, Faculty of Science, Masaryk University Brno, Czech
Republic; email: zeleny@sci.muni.cz.

Will microsite species richness be higher in more heterogeneous landscape? There are several
mechanisms possibly responsible for the suggested link between species richness of microsite
and heterogeneity of surrounding landscape. One of them is spatial mass effect: ecologically
unfavorable habitat for a given species may support small population of this species due to
continuous dispersal link with persistent population on nearby favorable habitat. If this effect
exists, target habitat in heterogeneous landscape, surrounded by wide variety of different
habitats, may be enriched for species from surrounding habitats via spatial mass effect and
therefore be more species rich than analogous vegetation type in homogeneous landscape.
Another mechanism possibly playing a role is habitat fragmentation: higher landscape
heterogeneity will result into habitats being more fragmented and isolated, in turn resulting
into higher species extinction rate and therefore lower species richness. The whole situation
gets more complicated as various vegetation types show different ‘openness’ to spatial mass
effect, with nutrient poor habitats being more open than nutrient rich ones due to a lower

pressure from inter-specific competition.

In order to show the evidence of described mechanisms in real situation, we collected the set
of data stratified along two main environmental gradients: productivity and landscape
heterogeneity. Data were collected in an oak dominated forest in large area of middle

elevation (range of 250450 m a.s.l.) in south-east part of the Czech Republic. In the first step,
the whole area was stratified into 6 categories according to the gradient of landscape

topographical heterogeneity and forest productivity (2 levels of productivity and 3 levels of
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landscape heterogeneity), and further overlaid with a high accuracy biotope map in order to
filter out only oak dominated forests. Within each category, set of random points was
generated; these plots were consequently visited during the field work during the years
2007-2008. Using GPS with high accuracy, we tried to localize each sampling plot in the field;
if the localized place fits to the set of requirements (i.e. the forest is sufficiently old,
dominated by oak, without recent management and without signs of significant disturbances),
we set up a permanent plot 10x10 m. Within each plot, we collected data about vegetation of
woody and herb species, recorded basic topographical and soil parameters, measured canopy
openness and took soil samples for detailed chemical analysis. One of the challenges of this
project is to estimate the habitat productivity, which may be not well reflected by measured
nutrient content in the soil, as not all these nutrients are accessible for plants. To account for
this, we conducted greenhouse bioassay experiment: seedlings of radish were planted under
the condition of unlimited water supply in the pots with the soil taken from the sampled plots.
After harvest, the radish biomass was weighted and analyzed for nutrient content and the
results were taken as a surrogate for potential stand productivity. Additionally, the soil
moisture of the sampled plots was measured during the long dry period in the end of the

season 2008. Altogether, 100 plots were sampled.

As all data collected during the season 2008 are still not available, in our presentation we will

focus on thorough methodology description and some preliminary results.
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Forest Vegetation Analysis in the Feng-Ping River Watershed, Eastern
Taiwan

Zhi-Cong Ma, Shih-Jieh Lin, Jenn-Che Wang

Department of Life Science, National Taiwan Normal University

Abstract

Feng-Ping River is the second branch of Xiugulan River in eastern Taiwan. The watershed is
28,680 ha in area and ranges from 87 to 3,443 m (Mt. Ma-Xi-Shan) in elevation. This study
sampled 64 plots of 20x20 m with 8 environmental factors and used the methods of
detrended correspondence analysis (DCA) and two-way indicator species analysis
(TWINSPAN) to analyze the vegetation composition of the Feng-Ping River watershed. A
total of 527 species of vascular plants in 289 genera and 116 families were recorded.
According to the results of DCA, altitude is the most important factor influencing the
distribution of vegetation types. By using TWINSPAN the forest vegetation can be classified
into 7 types and 6 subtypes as follows:
1. Abies kawakamii vegetation type.
2. Pinus taiwanensis vegetation type.

(1) Pinus taiwanensis subtype.

(2) Pinus taiwanensis - Rhododendron rubropilosum subtype.

(3) Chamaecyparis formosensis - Pinus taiwanensis subtype.
3. Tsuga chinensis var. formosana vegetation type.

(1) Tsuga chinensis var. formosana - Abies kawakamii subtype.

(2) Tsuga chinensis var. formosana subtype.

(3) Chamaecyparis formosensis - Tsuga chinensis var. formosana subtype.
4. Rhododendron formosanum vegetation type.
5. Chamaecyparis formosensis - Cyclobalanopsis sessilifolia vegetation type.

6. Machilus japonica - Litsea acuminate vegetation type.
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7. Castanopsis cuspidate var. carlesii vegetation type.

Keywords: Detrended correspondence analysis, Feng-Ping River Watershed, two-way

indicator species analysis, vegetation analysis.
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TRl F E A SR L F % kg sk(hitp://www.cwb.gov.tw/)
(R 1) S HEF L 1971 1 2000 £ 0 £ & £ 5 2,157-3,054.4
¢ i%? EA P # 162 p Ut o EIER 3.9-233C 0 - ik

P £ TR L 9.2-10.6C 0 TIAREHRA 7% ¢ 0 B L A Al F

21 FER2 2L bk F GRPA(FRRA P L F % h gk BIEF 1971-2000)
CIF %k F o E R A Eobf Gk f iE F AL A
BE MEE BREAN THRE MURE|EHE KEE KEAH FURE HURE
Bfy =& = AR e | By FH = wLR S FAY
18 719 15 17.8 77 18 116 8 -1.5 69
28 999 16 18 79 28 1489 8 -1.1 78
38 866 16 20.1 80 38 1389 8 1 80
48 96.1 16 22.7 80 4 8 2489 14 3.3 82
58 195 18 24.9 82 58 4542 21 5.5 85
6 8 2196 13 27.1 82 6 A 5133 19 7 83
78 1713 8 28.4 79 7H 3615 18 7.7 79
8 A 260.6 11 28 79 88 4994 21 7.5 84
98 3443 13 26.7 79 98 2572 17 7 80
10 B 3674 14 24.6 78 (10 B 152.7 13 6.3 74
11 B 1706 13 21.9 76 (11 A 778 9 3.9 68
128 677 12 19.2 75 (128 856 6 0.7 66
&8 2157 165 23.3 78 | &FF 30544 162 3.9 77
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(Z) HEREZ2REFS 2R

PHEHERERAT EFE e ATR - b Tk RS FFEA
ERALFERRA > AAEZ AEFFPNET S 2R F > d 2 b A3 o B E i
FRL FFE L OTIE (MESE 5 2006): $ B4 T 2 {ﬁﬁwﬂéyﬁ £ Flm ) 5]
- HEZE MR BV UPARRAFETEREY 2 F > 2 2B ERERZ BRSO R
B TR A AR %ﬁﬁ#b”ﬁﬁﬁﬁﬁDMLuFMpmﬁi’mmhe
'ﬁ TR EHE T AN AR T PR AR Y (B 40 5 20006) ARk
(& %Jﬁﬁknﬂ”ﬁﬁﬁﬁiﬁfw»’ﬁ’LﬁﬁiﬁﬂﬂTF‘%ﬂﬁwﬁJ/wvv'Fpﬂfba
‘B L’fﬁ‘%i% < RAH Bk R 2 pgéfﬁmé@z y °

AT 20060 #F AEIEEEFHAASE > - X E T 64 B 20%x20 mk F (F
2)) ¢33 BHBEEEE 3 BHEET  F - R AL A0 2 THIAL 4B
10x10 M2 /| F o o R ITILRS P 0% F ME L L o & FHFHE LS B
A2 ®E O HRFLRZIEUIIBIBHT 2FH O AFLIAATMBFHRE EAFERG
4% 1,343~3440m > T H ¢ 4 30 B AL A Pl g o

PEERZEHEERFT ORI long Ak AER 0 R LA NB IR K
B B s ) lemshh At ~ X A2 Bagila B Ao K& H L AF B R
REFA  HPEFERNEERERZ2FURELZ 60K AHETA A F
AN A BASFERAZHAIEF S LR EDEESRCFCHBRE B R AKE 2
SEFSHEE VG RIS Y 8RS Al

ta&w

\'ﬂ‘\_?ﬁ Iy F_L
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PR EFREHEA R AT AL P EER LS AR LAV ES - PR AR
T2 AR B UTe A0 g S N 2 & T A2(0~9) (Gauch, 1977) o b B~ T WB-JE A
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BA A BAZBEIIN A AP EF-RFACME(EAE AT FA)ZRE
BRozZieB B -FREAHRFLAAHREIR  LHEE: ALABETH  Bory THE
Hik- FHELEFEe ip #5484 7 (Two-Way Indicator Species Analysis,
TWINSPAN) » 3 052> 5 2 87 4 %348 (pseudospecies) » 2 {4 # TWINSPAN 4 47 %
* 2 i AR ¥~ 47 (Detrended Correspondence Analysis, DCA) ik % % 4+ fdcnR 7

Bl A % (25 > 2007)

=, BRER

(—) Ffie=

FET RPN LB ATEE LA 116 £ 289 B 527 (% 2) 0 A e 131
BT 34 B ERSF 3148 E 3 ERF O B Y RS 8L E
3 IS ARG S I TS R E R 2T F X 16482
ERAt 16452 B3 EHp 30 BE 5 -

302 WHEEAE L E RS A

A # B ik
Bk A 24 59 131
R+ 5 9 13
o i 77 180 314
H3¥us 10 41 69
Ko 116 289 527

(=) 4B ~ 17(DCA) % %

264 BT 2 A A K FALL e 4 R84 15 (TWINSPAN) &2 8 3 sk 33 713 it 7
ABE A 15 (DCA) » 355 0 2 B 5 Bhz dhE A B 5 8.201 ~ 4.80 ~ 3.365(% 3) » #iafh+
PR A LR R Y o BiEAR R A RERRA NS AR RBF]F 2 DCA § -
R TRARK AR FS RHRAE L APM (p<0.01) > B AL B PEEA L RE &
T1% 0 %= e AR A R R B A M (p<0.05) 0 B ATRE T3 BID BF o EABH A {7
- F o2 R HFAFTEIRCERI) Br A Az R st ER
BRSEE A A g oo

% 3DCA 7 = gh2_phk ~ P24~ VPR L 4 F s 2 2RB TS Gl &

W - 5= 5 2
BEES: L 8 WA 30.80% 11.80% 3.10%
ARVERREE A 30.80% 42.60% 45.80%
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Ph 8.201 4.89 3.365
F Al 0.943 0.736 0.5412
T r2 T 1‘2 T r2
A3 -0.944**  (0.892 -0.358 0.128 0.085 0.007
B A 0.271 0.074 0.199 0.040 -0.284 0.081
B R -0.040 0.002 0.100 0.010 -0.194 0.038
A A 0.255 0.065 0.088 0.008 0.018 0.000
ARG 0.049 0.002 0.182 0.033 0.070  0.005
IETEF -0.030 0.001 -0.058 0.003 -0.259 0.067
EE BB -0.088 0.008 -0.039 0.002 -0.026 0.001
M3 R 0.275 0.076 0.634* 0.402 0.028 0.001
i B K (p<0.05) > *FiE HRATF K E(p<0.01) o (r: AFAR M fhdic o ¥ 1 - TR
‘pma‘pmn .Pmﬁ p 3
v - PP goplsd 061 g3 st Dnsv: 2!
.puw T oy n§255 p082
| ¢ - g | oo o . A 1
Bl o e "
[ ‘ AE‘?@JAVW%
pO0g piz0 ¢ HEZ ﬁ*’”ﬂ'%ﬁﬁ%ﬁﬁ:
pUWpUJﬂPW. o T ENTE
- i sunssuzos;n“a%e : :g%g E‘E??QIAF YRR
pi puafn“ # 3T A@ﬁtf L)
¢ l*“r@fia%’ﬁ
. Vil
fﬁkﬁﬁ?ﬁ Eﬁ*g?ﬁi
.pﬂﬂﬁ v REATRNE
BI3-H % aDCALF RS- §h? 5 - pht 2 T A #
(2) 3315 3
B R 2 BT AL TWINSPAN = & 15 » 7 A & 7412 6 85 4] 0 & +ilds it

S
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L& 848 443
ARAEFE 3B > %S 101113 A Ead Livatas Lty a4
5 3,250~3,392m> ¥ ) 5 R B R 19~35 8+ 24 % 3~10% 2 ;7 F 5 1~3%>
BEE B 0~15% > #+5 8 15~20m - *F K 2 5 A4 45 (Abies kawakamii) 5 & g%
# T A R4 5 (Juniperus squamata) ~ %8 fF A (Pieris taiwanensis) % iz £ 4
F8 (Rhododendron rubropilosum) % & 5 %%ﬂ s B A 1 3L H % (Yushania
niitakayamensis) # 5 B4 > H s & 5 LpFHE ity % (Oxalis acetocella) ~ 3 L v R A
(Gaultheria itoana) ~ 2 . £ 3:¥+ (Hypericum nagasawai) % 4 /% wag*@‘zﬁ (Ainsliaea
latifolia) % 4 f& -
PARAE EAGR E(19%a) £ 2 2 WA B hp RiFERZA AT T 2 A A
o H P ERFFBIDLLY, > d TREEZFRILSFBL L HFE SHIRBA 2 LR
H A 3 Lo IREeT o

2.5 %= ERal
AR ZFERE25B MR 1-23-4-5-6-8-9~14~15-~20~22~24~
25+26~28+29-30~32-33+35-36~37~38~41> 2 & » #3344 2,167~3,362 m »
A EHERI P H o K S £ (Pinus taiwanensis) i s g% HAAG  1l4p
(Junlperus formosana )~ . /%% & .1 +>(P|nus armandii )~ = * H Fg % :%g ( Chamaecyparis
formosensis) % ; & 4&4E 4 1 3 .LH 2 = (Miscanthus sinensis) % g4 448 o J& R 4
EREFFBDLE VT RAGZBLA

CORSR: i 3 O !

AR ZFERESB %I 2 4894115, 2 & & #3733 2,740~3,362 m »
EAEFERN Y H R 11~37 0 2 2% 0~20% 237 &5 0~30% # &t
] 0~50% » o8 B3¢ M ﬂjfﬂfﬁu&; (8~18m) > AAEMPER i L(2~4m) - + & 1
A EPLRRR B I TR SFELR T EAEEY A (Eurya
leptophylla) ~ 3% % i (Vlburnum betulifolium) # % B4L 5 A EH L2 L HFE~ 2L
BHEEL RS

Q)= E- L BiFL A

AAFEREISH %552 1-23-5-6~14~26~29~30~32~33+-35-36">
3738 AF B flbes LI dbag by GHFLE FPBELI LA LE o BB
B 2741~3318m> A B4 LW HERE PHE B8R 5~40 8 a4
B O~T%> 2T 155 0~20% > £ T8 10 5] 0~5% 55 I~16me + & BH
e e EhR LB cBFELRE CBERAE S TAM T B R A
SRFP S EARAEFNILEN S ERBER S HSL T J.;?fq&k;rﬁ ( Agrostis infirma) ~ = £ #
fa
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G)setfi-2 B F 452

ARAERL T S B %S 2022224525280 1 & A T 30E 44 2,167~2,696
mz SR H R 3~40" 2 Z EF 1~5% EEE V5 0~5% #FF 5 16~22m -
DRt 2 s i E S BAE S T R R s % (Lyoniaovalifolia) fid 3 EA
A UEZE LR ARG B

3. ¢ BB R

ARAEFEG 128 %55 7121618192123 +27~31+34-39-40>
ABAFINBEHLITO~3ITIm T F * 5 2 23mm 2 A F A OIS HTF
5 11~15m- + & 3 & B4 548 5 84847 (Tsuga chinensis var. formosana) » # i &
SR ST VA :Jfﬁ % 1§ #f(Trochodendron aralioides) % » ¥ Afe 4 A 2 2 2 L H % »
AP @p 24 rH Y - RBLILZREHFHNLE FTREFTL = BLA

(1)\?/%@’}/ r;f'“ ‘?Hq'

ARAERE T 4B BB E 7121634 4 8 & #3530 2,590~3,179 m 2
R~ HEEE iiﬁ; 10~38"» 3 24k % 0~30% > 23 7 £ 5 0~10% » £ %31t
Gla 0~1% > >t 7335 3,111 ~3,179m PFatz % 5 11~15m > /434 2,590~2,941 m FF Rt
TR 30~32me R LA E SEBES BEE D T ARG EH A (Eurya
glaberrima) % % ¢ (Quercusspinosa) Bt B AEF ST 2 E L LE B Hékd
faR > EAHE R -

(@) & a1 5 3
ARAFEFEF 2B MH A 2731 L & A F A 2808~2,824m 2 P %

T 3R 31~45° ’/’ 2B 0~3%> BE¥# V65 0% HF % 5 26.5~305m- }
RSB R RS TR R EY AR B EAREF AT 21 LES

B)ietf-v Aa 5
AHAERFET 6B > HE5E 192123183940 1 & &4 #2305 44 1,970~
2550 m 2RI P TH B R 3~38% > AARE 1~45% 2 EZ EF 1~50% >
BB B 0~40% > B F 23~35m e b A it SR R RAEG BERE T
R B 2 % E % (Cyclobalanopsis stenophylloides) % & ¥ 7L & 4% (Daphniphyllum
himalaense) # % B4 ; A+ 2 LH © 54 » B0 5 5 %% YU (Plagiogyria
formosana) % 1. .4 4p (Selaginella labordei) -

4. ¢ B H FEHA

AHRARTET 1B %L 57 AF 053 1964m 2255 ¢% 8> B R 47
AR 10% 0 2 igg TE 1% BEE 6] 0% 58 17Tme F A ST >3 S8R
F§ (Rhododendron formosanum) » H is B & = L &%t (Cleyera japonica var.
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taipinensis ) ~ :%g BB (ElaeocaerSJaponlcus) EAomAe TR SRR
STk B L IR S AR S R K o LA 2 ~ 3% A ks (Acrophorus
macrocarpus) 4 a5 BE

B E EARR £(1994b) AH LI FTERFS - LT HFLRE EF AL B AT T
2 AR P R ARPEL CHEFE RS AR R A4S -

5. ff -9 1R 1

ARAERE T 4B i s B 5 174248495 4 & & #3534 1,862~2,150
m’%ﬂ/?&gﬂa ¢ &i P B R 9~29" B AARE 1~5% 2 EZEF 1~3% Bt
61 0~1% > B § 15~29m - I f vk 4g ~ s&+ & (Cyclobalanopsis sessilifolia) # &
ELApE PR B9 £F SHRAL 100 b 2 b gf A G300 4 BHRF S 5T AR
3o A (Symplocos morrisonicola) % % @it A %+ (Neolitsea acuminatissima) #
%ﬁ%‘ﬁé B LB B G A 0 B 5 3e3% (Ophiorrhiza japonica) % fF i E

& (Strobilanthes rankanen3|s)

6.B% Eip-& F~ §+ 3
ARAFEFREF 16 B 0 S5 h B 5 464344474550 ~51~52~53 54~

55~56~59-60~61~62> 1 & & %3530 1,343~1,800m 2 5T TH o H A S
BR 8~42" 0 B ARBE O~11%> 2T S 5 A 1~15%F » E5 B ERIFET LS
B 50% > #F 8t ] 0~20% > #% % 8~30m- F & L E s (Machilus japonica)
£ E A F+ (Litseaacuminata) % % 2:-#8+* (Prunus phaeosticta) 7 & g4t > H i w3
~ # 7 # (Pasania kawakamii) % 44 % ¥ ( Cyclobalanopsis longinux) % ; = & R4 & 2
By~ EEAFF 2 P2 LA A (Symplocos arisanensis) & sHfd e 5 g gL Akt 2
A B Jﬂz (Pellionia radicans ) ~ = 4% &_j; ~ 1% /4 -k (Pilea rotundinucula) ~ 4%

% & (Diplazium virescens) % /4 % (Elatostema lineolatum var. majus) % fi4 4~ f&
o iR o

7 kX ERHA

AHAETFET 3B 0 F s B 5 5863640 1B A E3ME31,345~1,381 m
2R BR A4~28" 0 B ARG S~15% 0 2 HFEF I~3% > EEE B0 MR
10~165m - + & & k&« E5 (Castanopsis cuspidata var. carlesii) ~ ¥ & -~ & %ip
(Machilus thunbergii) 2 £ £+ § 5 s 5 B4 TER L EE - @%H@%«'”" EEAEF
FRAER S B FARE S R E42S B E B (Diplazium dilatatum) 2 2w
( Diplopterygium glaucum) % i o
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Applying Maximum Entropy Species Distribution Model on two tree
species from the Mountain Hardwood Forest, NE Taiwan

Yu-Min Chang and Yue-Joe Hsia

Graduate Institute of Nature Resources, National Donghwa University

Abstract

Niche-based species distribution models rely on detailed environmental information to
approximate the ecological niche. Among various distribution models, Maxent is developed
based on the maximum-entropy principle such that approximation can be on unknown
distribution subject to given environmental constraints. Maxent was applied on two hardwood
tree species (Michelia compressa and Alnus formosana) in the mountain area of NE Taiwan.
At the present time, the available environmental variables obtained from the Taiwan
Information Vegetation System species distribution is far from adequate to ensure a plausible
outcome of the species distribution modeling. Although there are doubts on the prediction
power of modeling outcomes on these two tree species Maxent and its associated Jackknife
analysis were used to evaluate the contribution (training gain) of 14 environmental variables.
Altitude and warmth index stand out as the two most important variables to the estimated
distribution. As the warmth index was actually derived mainly from the altitude data, there is
hardly any gain when both variables were presented in the model. Slope and moisture
gradient were the next two influencing factors. In addition to that, contribution of moisture
gradient on Michelia compressa was higher than that on Alnus formosana. All of the rest
environmental variables including those associated with canopy openness and aspect
contributed very low to the overall training gain. In order to improvement the performance of
species distribution modeling, additional relevant environmental variables such as the
forthcoming vegetation-type and NDVI maps should be included. Topography Moisture Index
which gives a better indication of soil moisture than the moisture gradient can also be

implemented if the finer resolution DTM is released.

Keywords: Maxent, Maximum Entropy species distribution model, niche, environmental
variables
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Cyclobalanopsis morii Cm Tl 106 0.11 50 0.20
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Abstract

Vegetation classification and mapping were conducted in the middle and upper streams
of the Tachia watershed. 287 study plots (400m” each) were established. Totally 956 taxa of
vascular plants, belonging to 142 families and 468 genera, were recorded. There are 147 rare
species in this region. Based on hierarchical cluster analysis and detrended correspondence
analysis (DCA), there are 22 alliances of forest vegetation at 30% information remaining, and
6 alliances of grassland vegetation at 50% information remaining. According to DCA, the
most important environmental factor which influences distribution of vegetation is altitude.

The 28 alliances classified are : Pinus taiwanensis ALL., Engelhardia roxburghiana
ALL., Litsea acuminata ALL., Cyclobalanopsis stenophylloides ALL., Machilus thunbergii
ALL., Tsuga chinensis var. formosana ALL., Abies kawakamii ALL., Cyclobalanopsis morii
ALL., Carpinus kawakamii ALL., Alnus formosana ALL., Picea morrisonicola ALL.,
Juniperus squamata ALL., Quercus spinosa ALL., Rhododendron formosanum ALL.,
Castanopsis cuspidata var. carlesii ALL., Schima superba ALL., Lithocarpus amygdalifolius
ALL., Pinus armandii var. masteriana ALL., Quercus variabilis ALL., Pseudotsuga
wilsoniana ALL., Machilus japonica ALL., Juglans cathayensis ALL., Yushania
niitakayamensis ALL., Juniperus formosana ALL., Juniperus squamata -Rhododendron
pseudochrysanthum ALL., Miscanthus sinensis ALL., Rhododendron rubropilosum ALL., and
Miscanthus floridulus ALL.

Based on survey data, check and recorded points in the field, reference data and the 3™
forest inventory data, the vegetation mapping of middle and upper streams of Tachia
watershed was made following vegetation classification system at the formation levels for

Taiwan.

Keywords: Tachia watershed, cluster, vegetation classification, DCA, vegetation maping
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Table 1. Taxa of vascular plants in the middle and upper streams of the Tachia watershed.

f G #
B S 23 63 173
RS 6 14 19
g F 102 311 625
E3+Ers 11 80 139
a3t 142 468 956
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Table 2. Rare species in the middle and upper streams of the Tachia watershed.
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o AL B (Pinus armandii var. masteriana  ALL.)
¢ 5 ERE L

FER s 3BT A0 23842,640m 0 L B8 A S

ﬁ;;}pg B 40-90% ° L}§]u ;,;;5&4%\ %g%‘c ’ r'/'? 4 r,;fb@ﬂ}/ N

BAY - REEL SRS #Ak T &2 (Miscanthus floridulus) % i o %iilﬁl’fiﬁ“
FRRLip — b —F 3R AL HRE K o

19. 4 ¥ ® (Quercus variabilis ALL.)

PN

4

Z r’EI\/—f—‘ - ‘?\L%/-f—" 7 'E‘ﬁi?\! ’ /"E"J}ﬁ/\f,\17172050m’ .L‘Q l‘—'f,\‘:J fi_]_ &
ﬁ’v*’é]fi

70-90% > + & r2 4> A 1 (Quercus varlabllls) ~ i % #+ (Platycarya
strobllacea) 5 B% o RS S 8 (Quercusvariabilis) ~ S 4 mEF L
¥ (Quercus tatakaensis) ~ A Hi#~ 2F 2+ (Juglans cathayensis) ; ™ & = &%
(Deutzia pulchra) ~ g% % /% 4% (Pittosporum illicioides) -~ ‘w3 4+ §§ (Rhododendron
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noriakianum) ~ i} 4<{= (Vaccinium bracteatum) 3 g% 48 - ZH e > AFRFH?
&y—fgwﬁ—@yﬁiﬁﬁ%ﬁﬁﬁﬁo

o A% 1,# ® (Pseudotsuga wilsoniana ALL. )

FEAEHL s BARLE 3 BHT 0 A T 1,720-2,563m 0 s ¢
ﬁ’iﬁuéﬁahmﬁﬁ’a?ﬁ%‘éﬁgﬁﬁ‘ﬁiﬁ‘“éﬁ"éﬁﬁﬁ‘
cHCEP SRR o Bt L FRER R

21. B& Eip¥ ® (Machilus japonica ALL.)
é5&444@&&’ﬁfﬁﬁﬁh%mmmm’ﬁ*ﬁﬂiﬁFE%oP@
Bh Ep ~ ~ E %1% (Pasania kawakamii) 5 B4t > RERE - SHE R P L L F
*ﬁ S iEE ;P R oug LatA g+~ %3k (Callicarpadichotoma) ~ x4k a4 ~ &
ARG R AFERE L A FREHRE L (T IERT )-
22, ¥ %’*v}fhiilﬁl (Juglans cathayensis ALL.)
O ORPIE S BEEE 3BT AIA T 1,642-1,780m > AN E A B A o
R B EWCE AR (70-85%) 0 MR L& B g L B4 F 4R (Acer serrulatum) -
PRy~ PR F g B A A F S (Litseaakoensis) ~ 5 p 425 K A 0 2 K
4+
=2

oy 2

2k 4 (Celtis sinensis ) ~ & # % £ (Helwingia japonica subsp. taiwaniana) = §% -
AEBBI L — TR — e 4 EERRE R R o
23. % .4 7 ¥ @ (Yushania niitakayamensis ALL.)

%#7«24“,0&% EEECHTING S SN S INFINISY NATINP -y TN S-S SN
Bdp by 3P A LR RS L 35S BRE A F Y 2767-335Im > 4 ng,,\w@fe
NP 4 S B A Bt 5] M3t 10% 0 2 :;?g - XAld 0-100%% % ,’fnﬁu
X i 75 (Yushania niitakayamensis ) 5 #§% > = £ 4 §§ (Rhododendron rubropilosum ) ~
f14p (Juniperus formosana) ~ % LB FE~ A 7 ~ - ErA 829 > Bler4p
(Lycopodium obscurum) ~ % £ v Rt (Gaultheria itoana) ~ % @ £ 35 ( Hypericum
nagasawai ) ~ 1. .i-k 3= (Veronica morrisonicola) ~ > # 5 % 4~ (Pieris taiwanensis ) -
® B 17 ¥ (Luzulaeffusa) ~ & 3 ¥ ¥ (Luzulataiwaniana) ~ 5 % %4 4§ (Spiraea
formosana) ~ = (Miscanthus sinensis) ~ = #+% % (Swertia macrosperma) -~ - <%
- (Solidago virgaurea var. leiocarpa) ~ % * % (Festuca rubra) ~ % % ( Festuca ovina) -
3.2 &% (Picris hieracioides subsp. morrisonensis) ~ # =%t % (Deschampsia
flexuosa) -~ 5 ##4%% (Gentiana davidii var. formosana) -~ 7 2 L% ( Gentiana
arisanensis) ~ % (Lycopodlum clavatum) ~ 28 15 52% (Aletris formosana)

% b %4 (Lycopodium veitchii) ~ 5% & (Veratrum formosanum) TEOHE o R
BANZWRET /AL LR AEE LS PPF—2 LHAFEE %;ﬁgg_
LB A EHE ST —ILHEAEE R OB ERZ A FELT L — 0L —
WHBERLN
24, Tlip¥H @ (Juniperus formosana ALL.)
W& ] BHRF AT 3430m > B R S0 R > B 06 70% 0 = 2B

< o ldp 5 RE > 1L FAE 1 0] B (Berberis morrisonensis) i =t g%t 0 %
%P%?i¢7ﬂ*ﬁ’ﬁ&%ﬁﬁ&‘+’ REBYREAERE  AEBENL R L
— P — i SRR EEI o

ETIS

67



25. 4 ¥ —2 L fgFE E (Juniperus squamata —Rhododendron pseudochrysanthum

ALL.)

FF e P AL 2L EEL A SELLTERERE OBRE > BILAN
3,334-3,885m > 2} 3 Z F FEiT 100% 0 H A A3 10-70 B oo 2%7?“ ~ 3 »HHF,'%;%%
Foff o b FHEE @&nﬁﬁw4¢mkg(memwmmmeMm) 30
R~ M R %% (Lonicera kawakamii) Aot BE 0 R e- ot 3L§ i (Angellca
morrisonicola) ~ & i # 4% (Phleum alpinum) ~ 2 L #3846 K(Potentlllatugltaken5|s)
AEBENF LB EE L L

26, =HE (Miscanthus sinensis ALL.)

ISR ZE2EL-PRFLELBHER  BHRL F A 2850-3,335m L E L
AR BERSE m‘?- 4~ % L4+ (Rubusrolfei) ~ % . & jic (Rosa
transmorrisonensis ) ~ & * fa%\: ( Pteridium aquilinum subsp. wightianum ) ~ ¥ 4 §§ 5
TR AHERIAT RS PUEAYF LB VR 0 A G RRE
(R NI O 3“$ﬁymﬁé°%gufﬂ%@ﬁm+—4ufﬂ%% (: S I
%ﬁ@%%?$¢—P%¢M—¢%4%ﬁ%%<o

X HFEEE (Rhododendron rubropilosum ALL.)

LG EEL A EELE 2 BHERR AL B E 3121 ~3,123m e 1 2L
ﬁ‘4LL¥%‘¥V4%A~ Bl KA B ERE P T AR L ERE L
LAz ge m‘ftﬂﬁ%—? i ﬂa‘iﬁ%‘#ﬂifé BN AR T 'IZC#J]@ g AdE o F d#-H
EE o B LB L — PN L ERERELF
28. T ‘%f‘ﬂifiilﬁ] (Miscanthus floridulus ALL.)

I FLIRZ2ELEFESBHRTE AL F2,093-255Im B B 5-35 & o
Iwés%#’ﬁ Bo~ e ER - SBAY BRSO TP 2 Lg (Cirsium
arisanense ) ~ # |+ (Lycopodium complanatum) ~ 5 # % 17 ~ £ * + f§ (Rhododendron
oldhamii ) ~ ¥ (Artemisia indica )~ ~ . v # (Aster formosanus ) ~ 552 i ( Hypochaeris
radicata) &4 6 o H 3T T Il — M A EF L o

B34 TR 1R A

Table 3. The hierarchical cluster analysis in the middle and upper streams of the Tachia

watershed.
HAE O EA *2 A
R BLHRBEEL £+ — 1 LHFEEE
B E TR b — Pty —Ls S REER T EE - X BREER - 2 LH SHE
TAEH TR LI L A 3L
A T IR B — KR E A i
& TR LEEH (AUHRY) FFHEEB - SBLDER
FI IR R RS A ER
Hi o P BER (HEH) FLHEHD
ik i £ ER A CHABUER CFZUER ST DUER

it L ¥ S BEH (et ) (Tt ) AT EBR S RERER LB EREER A
FEHRE S 2ERER - BLEREE L E
AEIER

ik L R E AR () AR IEE
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Fig. 2. Dendrogram of hierarchical cluster analysis for 228 forest plots.
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Fig. 5. Distribution of 228 forest plots on DCA Axisl and Axis2.

% 4 DCA # = pheipnl ~ $IL405 7 BT A F(FHRHET)
Table 4. The gradient lengths, eigenvalues, increment and cumulative values of the three DCA
axes of 228 forest plots.

= 47 $W KX
ot Pty wiagE e DT ERRS
(Gradient length) (Eigenvalue ) (Increment ) (Cumglatlve %
variance )
¥ - 8.885 0.934 0.196 0.196
¥ = i 7.327 0.750 0.117 0.312
% = Hh 4.711 0.537 0.064 0.377

% 5. DCA = = $hZ2 1R 35 |3 afp b (Bt %) (nAg 4p M (2l > i DA k) e
Table 5. Correlation coefficients between environmental factors with the three DCA axes of
228 forest plots.

Axis ¥ — $h ¥ = B ¥ = b

T 1‘2 T 1‘2 T 1‘2
i $4(m) 0.9 0.81%* 0.084  0.007 -0.052  0.003
B2 0413 0.17 0.148  0.022 -0.28  0.078
R (R) 0.125  0.016 0.032  0.001 0.083  0.007
B (R) -0.049  0.002 -0.026  0.001 0.02 0
2T (%) 0.041  0.002 0.061  0.004 -0.154  0.024
¥ 4% B (%) -0.288  0.083 0.2 0.04 0.155  0.024
AT R B)(%) 0.061  0.004 0 0 -0.053  0.003
B A % & (m) 0.16 0.026 -0.061  0.004 -0.075  0.006
HHe A R E R (%) 0318 0.101 035  0.123 0014 0
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Fig. 6. Distribution of 59 grassland plots on DCA Axis] and Axis2.

# 6 ~DCA # = gheiphf ~ FPR2 7 @HFT A~ 3 (F RHEF)
Table6. The gradient lengths, eigenvalues, increment and cumulative values of the three DCA
axes in 59 grassland plots.

N P FER TRAFAS AT RER
( Gradient length )  (Eigenvalue) (Increment) (Cumulative % variance )

¥ - fh 7.263 0.920 0.590 0.590

¥ = fh 3.499 0.361 0.088 0.678

¥ = fh 1.975 0.164 0.008 0.686

27 -DCA #ZhZ2 BB TS a2 (X REF) CAERM 28k 1 2 ki)
Table 7. Correlation coefficients between environmental factors with three DCA axes of 59
grassland plots.

Axis ¥ - #h ¥ = Bh ¥ = b

r r’ r r’ r r’
2 2(m) -0.903**  (0.815%* 0.037 0.001 -0.063 0.004
B A -0.045 0.002 0.068 0.005 -0.386 0.149
BR(R) -0.268 0.072 0.514 0.265 0.248 0.061
He(R) -0.193 0.037 -0.009 0 -0.016 0
FETEF(%) -0.487 0.237 0.369 0.136 0.091 0.008
AR E (%) -0.099 0.01 0.481 0.232 -0.128 0.016
EF B 5)(%) -0.188 0.035 0.407 0.166 -0.035 0.001

** & orE A or ok (Fp<0.05 0 **p<0.01)
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Patterns of Species diversity and plant groups along an altitudinal
gradient in Lanyang river watershed, NE Taiwan.

Tze-Ying Chen', Shin-Ling Wu', Chi-Pin Liu®, Qing-Wang Yeh?, Zhe-Rong Lin'

'Department of Natural Resources, National I-lan University.
*Luodong Forest District Office, Forestry Bureau.

Abstract
We sampled 180 plots 500 m* and recorded a total of 1,297 species in the Lanyan River

watershed (northeastern Taiwan). These plots ranged from sea level to 3,535 m in elevation.
The pattern of species richness (S) along the altitudinal gradient is hump-shaped with a peak
near 1,000 m within the ecotone between lower montane and montane zones. Diversity (Hi)
of woody species and ground layer herbs was also hump-shaped along the altitudinal gradient.
The evenness of both woody and herbaceous species was unimodel, but the woody species
evenness was more hump-shaped compared to that of the herbaceous species.

The species numbers of Moraceae, Lauraceae, Fagaceae and Gymnosperms were not
markedly higher in particular altitude zones, but the basal area of these groups did vary with
altitude. Basal area was highest for Moraceae below 600 m, for Lauraceaec and Fagaceae
between 600 and 2,300 m, and for Gymnosperms above 1,800 m. Along the entire altitudinal
gradient, herbaceous species maintained a high proportion of total richness, and included
Poaceae, Cyperaceae, Rosaceae, Fabaceae, Orchidaceae and pteridophytes. However, the
highest species numbers were found in pteridophytes and Orchidaceae, mostly distributed
between 600 and 2,400 m, while Poaceae, Cyperaceae and Rosaceae were mostly distributed
below 300 m and above 3,500 m. The numbers of endemic species were highest between
1,500 and 2,100 m, but the endemic percentage increased with altitude, a pattern similar to
patterns found in the other parts of Taiwan.

The diversity patterns along the altitudinal gradient in Lanyang River watershed did not

follow Rapoport's Rule. The hump-shape in the middle altitudes might be attributed to higher
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humidity and rainfall at that elevation.

Keyword: Lanyan River watershed, altitudinal gradient, species richness, diversity, evenness,

endemic species, endemic percentage.
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Fig 1. The distribution of the plots and topography of Lanyang River in NE Taiwan.

e

M
.

(2) A ¢ % k{2 © 12 Shannon-Wiener 1% {35 #c¥2 Pielou 353 & 4p ficit {7 tE A
o i 4 5] (lifefrom) AB A FIr A AR AP BF A2 AL (FIEA

Z2EA) ARETE (BT %51995; Su,1992) ¢ H 28 & N4
Shannon-Wiener 3 # (H) == (ni/N) In (ni/N) =—>PilnPi

ni % iz M8 NZHF /4082 87

2. TEYEHNERE

W ZnE A Efed AP 12 180 Bk % hi & eh¥ A ude 10 4
(Pteridophyta ) ~ + *#* (Poaceae) £ 7 ¥ ¢ (Cyperaceae) ~ jf % (Orchidaceae) ~ #~
# (Asteraceae) # 1 » B8 S#H Rendl R HAE EPRF A AR 2 (Hsieh, 2002) » # ¥ jt
HERFHATE ®AXFGE 204 0 3310 &k M R & F (Moraceae ) ~ 4%
(Lauraceae ) ~ #-L 4 (Fagaceae) % 4+ 124 (Gymnospermae) 4~ 882 ¥ /T %7 6

e FALe > # 300m 5 - IR v REH BB R L A -
W fFARF en A 4T A R SPSS i 0 TGP 4ot A 45 - Pielou 325 R dp i
Shannon-Wiener % %1445 # R & ** MVSP #25¢ ¢ i€ 7345 o

86



&R

WM i d gD g ea b (3,535m) 2 ARITp ARehlie SikiEH - 50 4
3 1,297 fdgedr o 2 ¢ a2 E] (lifeform) 7 % 4 & 468 f5A 2454 ~ 829 fE 3% 4
fd CHAfEd B AT A TFHR) GBS fTRE £ 17181 7 A b
PR X X (B 2); afaFak VA <N SRS 9B ;14 %E (M3 F»2004) >
ALY BEELARPREEFHFFEEFHF T I R FREOS S A i

T

o
00{
<
[e]
o
o 400
=
=
stone o
o A
alt O@L slope, O o Q“AA“A N Ax1
0 topo 500 o ot A‘moo 1500 2000
9 m} iry A A
o - 5:312!3
n
- [
1 u °
Is 0

@2~%%ﬁm R AR AR R A T ¥ - BB R Z shA T F

o iAREE AT ER L BREEREE @ s KT EFEE N HAEE O 5
BB - HIUEE O SB o ERER D SRAUERE S <R L EES

Fig 2. DCA ordination diagram of Lanyang River. : 1. Coastal vegetation; A: 2. Ardisia sieboldii

ORDER; []: 3. Machilus japonica ORDER; €: 4. Fagus hayatae ORDER; [ : 5. Chamaecyparis forest

ORDER; (O: 6. Tsuga chinensis var. formosana —Picea morrisonicola ORDER; @: 7. Pinus taiwanensis —

ORDER; -+: 8. Abies kawakamii ORDER; < :9. Juniperus squamata ORDER

(- ) A€ % #& (commumity diversity ; « -diversity )

A odE e d AR ZE T RpEE e F om0 A AES 2 T AMEd & 900-1,100 m
T R WHEEARGARAY PREPEFOFFOGFENE AP RERAREEZ
BEERBFEENIERT S PE N LE THRFGRERL S 2 L FERE ST S 2
B RB e Lr REZ2HF T2 3P 2L BEERELLFAE TV EL - B
2 a#d (M3 #>2004) AR5 2 ¥ A BEEL 25 0 £ 3 Atk F iz
i??’ﬁ4*%%£ﬁwﬁ#<@3)dé%%%ﬂ%PJ’wf7ﬁ#ﬁw(%%\
AX A AR AMESFE X T EA) m*%ﬁ*\*f»% (b SHER A HR) 2 o BB —
CHZPEE (LR AER) FBEEE S P SO UEE (TR LEER)
B R B Al B R hb RS Y AR DL R REE T
B A& 224 75 (Yushania niitakayamensis) & A 2 a2 KA RS S WG fFC
BERESEY AFAEIT ARLBE - BRBE (M3 E-2004); £ 2 £3523m
L LED O REFES AR CE L AKAE SELEE ARZ T AR

‘T

87



Proprprsf e s Ad FEETHEE (FLERERE ) F o QRED P H DA NELE
Mg Ed Ao EF U AMEp o b bR E A S S H YGRS ERS
( H 2 554 )ens iv > 22 P 5k "Rapoport’s /& B”( Extension of rapoport’s Latitudinal Rule )
(Stevens, 1992) *TEReang 3 2 > A2 & S HAVFEEFFEHTE L A2 R %
JEHOTHLE - Pk ¢ SRR A AR LEES P A RH G
MAgE10em M T FARN A EAL L AHF - ﬁ:’%?ﬁﬁ% ( Rhododendron spp. )
g f~ & 4 5 (Juniperus squamata) @7t e 2 BA > B AL T 3,750m 2 %
WA L hAp i (5 f 1R > 1993 5 iRk & 5 1989); I 20l R A B 3F 5 E A
(Rosaceae) i e » igdtfute B0 SR04 5 4 o

R )’Iﬁi AEFAGAE R DR  AMBREY AR ERE CBREER
HEE AL ORI ARy BEEMES A BB - FT S S UE
B2 0 EHE AL MEb DREF 5§ A RIS RIS ;&%ﬁv"‘#ﬂ?&ﬁ?ﬁ##
mE o ARINE ATHER A T AT AINE T AeARE A R L s T F LAY
B~ 4R SREAR (F£2 8 1998)

448 % #f 1+ ¢0 Shannon-Wiener index & &% ¥ & cha$ 4127 4 46 & 5 B 48% 4p 2
(B4) » AR A 2l ¥ ERER (FGHF) T2 E 095G ARIAE
FRyf s ﬁﬁ*T o A4 UMF R - ER R AHEE TR LR AL BLY
FREEFRBFAIREER FEM T AP s MBRFABER? > P BDRHRRA
- EIENTESALY  FREE S L BB > BIA L D SRS
SHEE S -EPEEF A IS AR Y BRAREY &5 H4 12 (Abies kawakamii)
% 54 - 4+ (Pinus taiwanensis)

#Rm & X484~ e Shannon-Wiener a‘;q B B PN R R oA AT AR RS
FOFL RE A RS ER T AP R d AR S (RS F52004)
ABIFATARF LIRS GEE VRS PR AT RICRRE > S R - R
FEE ¥V - @R G LE 2 R X A4E4 2 Shannon-Wiener & d % Pl 252

PRk A AR AR TR w F F SRR oo

INCH I ERE B UNRTIA SRS A T REEY AR ERPEL A
EAXF 0B ERZPERFE OBV AT ILHEANEE AF AT LE A
(23m) TEF-EEAFAE; FVR-EZFILEADIELS R hop A E x
# — 584 1.3 4 (Chimaphila japonica— Abies kawakamii ASS.) (3 # > 2004 ) P4~
ﬁﬁuq}ﬁg%u 40 578 (Bl 4): BBED LEF FEEHRT T H Otk £ a
HT X A4 0 Shnnon-Weiner &% H A 4+ E kP B3 Tk (MR X
2002) °

FREILE A AT AE? LR TS ARTEOR A SHFZUER
(Piceamorrisonicola ALL.) > 4 # feligt A& B HRPF e T4 F - S ZPEE
(llex bioritsensis—Picea morrisoniana ASS.) q‘%;fﬁiﬁw s REREC RlOGAANE S —
o 4 2 4,3 4 (Litsea elongata var. mushanensis—Picea morrisonicola ASS.) # & % (@
4) 22 fEf a3 R ad o MARERE AR Ao B UHY A ER EY 0

88



] A % B :
100 u y=12.544933+0.109178x-0.0000714260915x" y=11.462418+0.050858x-0.0000309088691x
9 r s +0.0000000113745299x" 70 N +0.00000000469638904x
A
L o
%0 aa, 4 2 . 60 Ll R’=0.46741
70 F A4 i o o R*=0.70726
A A m
0 [ & g 50
50 *AA AA A‘*AA &5 o B ? 40
A a f o 0o
L A A o \g%\
40 wy &8 . 30
L A a s ° N
o VA Y 0 -
QL 20y o = o
[S] : b4 —
o 10 s P 103 ‘ .
% 0 . . . . . P i s , 0! L0 .,
"5 0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
5 C D
o Nr i 14
= y=4.772159+0.008383x-0.0000078424482x"+ y=1.214260+0.023503x-0.0000137570772x"
L 0.00000000150591203x V) A +0.0000000020058163x"
> 25 o
P : .
R™=0.41363 R™=0.59154

|

0 500 1000 1500 2000 2500 3000 3500 4000 B

Altituae(m)

Bl 3~ c AN NPFBEEEFEL A AEFFREGTRA) ¥ 2T 2B) 2 ¥
A(C); X% A(D)iid B+ g

Fig 3. Altitudinal pattern of species abundance in the Lanyang River watershed, NE

500 1000 1500 2000 2500 3000 3500 4000

Taiwan.
A ¥=0.966047+0.003554x-0.00000251363441x+ 12 =0.443940+0.000613x-0.000000533784908x"
35 (Fdran) (& 4z )  0000000000427980906x" ’ £0.000000000107197596x"
P = S R’=0.23630
3 A R*=0.55658 1 .
08 - Lo, .
o )y
}7 A‘AA A o 0
0.6 ~* YW W o
j ‘{A a4 DOg nnﬂﬂgr .
< 04 £ A, oad .
[ ' { N - 5
e i N o .
E 0.2 “ . »
e i $
[) . 1 .
5 g’
'§ 0 00 1000 1500 2000 2500 3000 3500 4000 = 0 500 1000 1500 2000 2500 3000 3500 4000
i C [
c = ~ s 53 .
S o9 y=0.565155-0.0000452233668x+0.00000000511128621x’-
c y=1.417747+0.001079x-0.00000073252866 1x™+ i a 0.000000000009x
% 4 0.0000000000936533492x" 08 ~a LN 0 R’=0.29995
N | A
c R=0.2949
wn

0 500 100 150 2000 2500 3000 300 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Altitude(m)

Bl 4~ o @LANMPFHEIEEFA A ~4EF Shannon-Wiener E(A) ; ~ A4~ 153
& (B); ¥ # ¥ & Shannon-Wiener &(C); ¥ 2 ¥ 2353 B (D) 2 HK#FA
o

Fig 4. Altitudinal pattern of species diversity for the woody species. Shannon-Wiener
index (A); woody species evenness (B); ground herbs Shannon-Wiener index
(C); ground herbs evenness (D) in the Lanyang River watershed, NE Taiwan.
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Fig 5. The altitudinal distribution of basal areas for the woody plants in the Lanyang

River watershed, NE Taiwan.
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FAREF AR AEOL T B AL AR il BB Rt b

i&ﬁﬁ%ﬂLWMnfa’k%ﬁgﬁﬁﬁﬁgi&ngWﬁ%mf@,ﬁx
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foh KA A0-300m 2 B AF3,000m 2 BB B S 0 e X § IR A AR
b B R R ek 3 doia B en B 0 I8 ¥ i3 4 (Oenothera laciniata
—lpomoea pes-caprae subsp. brasiliensis ASS.) ~ ¥ [t 5 —r4 3 £ (Artemisia
capillaris—Pandanus odoratissimus ASS.) % 3 Qi = E X3 % > Ra A=t R B
Wb T iR e flide »  FHRFHT RavkE i - B8 ARt A2
TEFEE LR NE TR R I A EF A F 43 (distrbution pattern)
ek AFLE I FAREE 0L o

AR F AT AR B L ARORE TR T MR T F A
oA X MMEb 2 X F R Moy Dl 2 300-2,400m FBE BB 0 o- R
SAECHTR F R RLERER S LA SRERT (RS

WH oy Ay Aor 8 PR 2 1 1,500-1,800 m % ° &EF 110
85 & 1,200-2,100 m 2 & #c & *Ki&ﬁ 100 f& F o ie- B HREBAF *“%ﬁﬁ% (%
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Fig 8. The altitudinal distribution of the major herbaceous plant groups in the

Lanyang River watershed, NE Taiwan
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AEER & wui%m/+%Ti*ﬁﬁ@*’&ﬂ%%£10ﬁ’@i*%
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What 1s plot size responsible for in vegetation data analysis?

Zdenka Otypkova & Milan Chytry

Department of Botany and Zoology, Faculty of Science, Masaryk University Brno,
Czech Republic; email: zdenkao@sci.muni.cz

Vegetation samples from plots that are stored in phytosociological databases often
differ by one or two orders of magnitude in size, even within a single vegetation type.
This fact may influence vegetation analysis, but the extent of this possible influence
has not been investigated so far. The effect of sample plot size on ordination results
was investigated both in forest and grassland vegetation in Moravia (Czech Republic),
using data from nested plots of 49, 100, 225, 400, 625 and 961 m?. In both data sets
the smallest plot sizes showed the most deviating patterns in ordinations, while
samples of larger sizes gave similar results. The transformation of percentage cover
also affected the results, more so when samples were collected in homogeneous
vegetation. These effects of various plot size on ordination are caused by low species
richness and evenness in smaller plots, which are more pronounced in homogeneous
data set, and result in a higher B-diversity of the set of smaller plots.

Samples differing in size by one order of magnitude (49 and 961 m®) seem to be
inappropriate to combine together in ordination analysis, especially when they were
sampled in homogeneous vegetation.

Additionally, an assessment of diagnostic species in given classification is influenced
by plot size. Number of diagnostic species increases with enlargement of plot size. By
contrast, number of shared diagnostic species decreases much when plot size is rather
smaller. The low proportion of diagnostic species shared by corresponding clusters
calculated for different plot size indicates high species turnover in diagnostic species

across all tested plot sizes.
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Vegetation Analysis of the North Area of Southern Taitung River
Basin

Tzong-Der Chemg' Wu-Kwei Sung’® Ching-Long Yeh'~
Sheng-Zehn Yang' Chun-Fen Liao'

! Department of Forestry, National Pingtung University of Science and Technology.
? Corresponding author.

3 Vegetation Ecology Research Company.
Abstract

The study area comprises Taiping, Tanan and Chihben river basins which are in
the northern area of southern Taitung. The purposes of the present study are to
understand the current vegetation types and the significant environmental factors
related to vegetation distribution. These basedata will serve as a reference for the
management and conservation policies of the Bureau of Forestry. A total of 94 plots
were set up. As a result, a total of 559 species of vascular plants in 323 genera and
132 families are recorded, among them 5 are endangered species and 9 are vulnerable
species. Based on Canonical Correspondence Analysis (CCA), the significant
environmental factors affecting the distribution of vegetation is the altitudinal gradient,
other influential factors are stoniness of soil, ratio of rocky, topography and slope. The
results of Two Way Indicator Speies Analysis (TWINSPAN) and Detrended
Correspondence Analysis (DCA) recognized 6 Formation, 7 Alliances and 8
Association. The forest types were named using both indicator and dominant species,
or indicator species only. 1. Montane mixed coniferous broad-leaved forest: (1) Tsuga
chinensis var. formosana ALL. (Cyclobalanopsis morii — Tsuga chinensis var.
formosana ASS.). 2. Montane evergreen broad-leaved forest(Upper Quercus zone):
(2) Cyclobalanopsis morii ALL. (Trochodendron aralioides— Cyclobalanopsis morii
ASS.). 3. Montane evergreen broad-leaved forest (Lower Quercus zone): (3)

Cyclobalanopsis longinux ALL. (Engelhardia roxburghiana — Cyclobalanopsis
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longinux ASS.; Pasania kawakamii— Cyclobalanopsis longinux ASS.). 4. Upper—
montane — Submontane deciduous-leaved forest.: (4) Alnus formosana ALL.( Alnus
formosana ASS.). 5. Submontane evergreen broad-leaved forest: (5) Machilus
japonica var. kusanoi ALL. (Dysoxylum hongkongense — Machilus japonica var.
kusanoi ASS.).; (6) Cyclobalanopsis glauca ALL.( Cyclobalanopsis glauca ASS.). 6.
Lowland evergreen broad-leaved forest: (7) Ficus benjamina ALL.( Ficus

benjamina ASS.).

Keyword: Vegetation Ecology, Canonical Correspondence Analysis, Two Way

Indicator Speies Analysis, Detrended Correspondence Analysis
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TR L e MM e 4 T E OB E Hk (Upper — montane — submontane landslide
secondary deciduous broad-leaved forest) ~ i3+ T 3R ¥ & B E (i iEF)
(Submontane evergreen broad-leaved forest (Machilus-Castanopsis zone)) ~ i3 ¥ %
B E (@ k) (Lowland evergreen broad-leaved forest (Ficus-Machilus zone))
FOBF (4o

1 ik 4B R R

PR 71 BEBE L LS4 B(Tsuga chinensis var. formosana ALL.) »
BE A L 5 44842 (Tsuga chinensis var. formosana) o i & 4 i3t ¢ & Li#%a § 2
DR E R - F o BT 5 - HE A — 5 #4843 £ (Cyclobalanopsis
morii— Tsuga chinensis var. formosana ASS.)# fche™

(1) A4 — o835 i

PEEE 228951051114 515-16~20~2122~24 25854 % &
13 i % > # #cfd 5 # 17 (Cyclobalanopsis morii) e & % 4 i >t /% 3% 1910-2362 m ;
PR AT H CHR 028 2T EF4-10% ;5 EFE ¢ 0-30% ;5 A
F® A5 815mo

R ORAE S4B - A~ £ % W (Adinandra formosana) ~ v 1=~ &
(Illicium anisatum) & - ¢ k& g4 48 © - 44 Fg(Rhododendron formosanum) ~ & &
=(Rhododendron leptosanthum) ~ ¢ 2 .l % A (Symplocos arisanensis) % o & & g4t
& : & £+ ~(Eurya leptophylla) ~ % . #7* & + (Neolitsea acuminatissima) % -
AR EF A 0 2 L& v (Yushania niitakayamensis) ~ 5 4 % &g (Plagiogyria
formosana) & -

2 L F S RE R IR )E

P ke 71 BEB S A4 B(Cyclobalanopsis morii ALL.) » %448 5 #
FES>IZAHNY L LM F 2 ) API P - F P ERSIGFLEHREE
LB ERM S PEBET G - FE G N A A ¥ £ (Trochodendron
aralioides — Cyclobalanopsis morii ASS.)

(1) B f— A 3

PHEEE Z 134567121317~ 18~19 235 %% 12 B
% o FFHCfE S 5 1 A (Trochodendron aralioides) o & % 4 i *% /% $& 1887-2202 m ;
FPAEEABEI PHEEE CHR 635 T EF0-50%; A F ¢ F0-20%
BB RH2-18m -
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849293 5 k" & 17 B ® > #FH#fE 5 & f (Engelhardia roxburghiana) - # %
LE A 852-1740m = A5 B AT P B H R 540° 23 F F 5 5-80%;
HEE L F540%; BHE B3 R 6-18m o

+ Rk BE%4E 4% # (Cyclobalanopsis longinux) ~ & & % E# -~ ¥ &
(Elaeocarpus japonicus) ~ & ©  j7 (Schima superba var. kankaoensis) ~ 7 %
(Machilus thunbergii) ~ & 4 & - » & %% 48 : ‘=& (Cleyera japonica) ~ & ¥ *
&+ ~ JLidgpe(Helicia formosana) % - T k& %44 1 mic s 4 (Eurya loguaiana)
/|- 7= & ] (Itea parviflora) ~ 2. @ % £ 2 (Ardisia cornudentata subsp. morrisonensis)
Eop Ak BE A B 484§ F B (Diplazium dilatatum) ~ > /4 @ = & (Dryopteris
formosana) ~ # 13 % 4 (Selaginella doederleinii) ~ /4 i~ %" (Elatostema lineolatum var.
majus) % -

Q) *Er—aFEEE

PAE S 527344041 42+4385-86-87 888901 B E &
12 B F o P s ~ ¥ 7 #(Pasania kawakamii) o 4% % A i > i $ 1450-1876
m; A E A BB 035 A F B 260 % #F K 0-40 % ;
B3 29 10-20m o
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(1) 2 1 EE
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B i oA B EAFAEH 3351580 m; B AP B IES S HE
9-45°; 1 F F F 20-90% ; B H - F 15-80% 5 A5 F A K 12-20m -

Rk RAE 0 S84 - 4 % (Lagerstroemia subcostata) ~ v #tid (Fraxinus
griffithii) % - = & &% 48 : ‘¥ 4 & % (Glochidion rubrum) ~ -] i » & & (Litsea
hypophaea) ~ = ¥ .l: 4 Fl(Turpinia ternata) ~ ~ 3 ;¥%x(Deutzia pulchra)® o 3 4t
LA A ik"(Miscanthus sinensis) ~ 2 4 % 4p (Selaginella delicatula) ~ % &
(Nephrolepis auriculata) ~ & + (Arundo donax) ~ * F¢(Alpinia zerumbet) % -

5L T INE SR E R R R )

v

BE ke 7 2 BB A B G S E iR ¥ B (Machilus japonica var. kusanoi ALL.)
22 & k4¢3 @ (Cyclobalanopsis glauca ALL.) - +~ ¥p¥ B2 585 * £
(Machilus japonica var. kusanoi) » #*# BT 5 - HE L Lk frh - ERpEL
(Dysoxylum hongkongense —Machilus japonica var. kusanoi ASS.) > 1 & & & 3t 4] &
tRiE 15-20km fap~ e % 3 b~ Ao A fRag 12-15km = R 27 ~ TH ) FREER
2 BEE L F R Jf;.ﬂ*:(CycIobaIanopms glauca) BHEHEBT G - HEAL FREEL
(Cyclobalanopsis glauca ASS.) » i & & 3t dv R jE? ~ T 5k | 2 X 3 57 PF
W2 TRTE S G o

() =%k — = ERpEi

PHEEE 5293738455258 ~59-64~70~T71~76~77~78~ 80
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2 EE L 10-90% ; 53 R E 1023 m -

+ kB4 A 0+ s - 40 % (Bischofia javanica) ~ = %A s BT A~ &
By EREE P kB4 0 4% & (Schefflera octophylla) ~ 4 3 ~ 7 * 5t (Ficus
fistulosa) ~ ¥ F ##(Cyathea lepifera) ~ Lifcpx & o T 1@; &34 1 4 & & (Psychotria
rubra) ~ -k * A (Saurauia tristyla var. oldhamii) ~ Iﬁ(Oreocnlde pedunculata)
F o Ak B R E 5 (Elatostema pIatyphyIImdes) 4 5¥ ~% % (Calamus
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Vegetation Analysis and Mapping of the Laonong River Basin
Chia-wen Hsu, Yi-Di Li, Ho-Yih Liu
Department of Biological Science, National Sun Yat-sen University

Abstract

Laonong River is one of the main branches of the KaoPing River. It is 137 km long, with
its basin area around 1,373 km?. This research aims to do a primary vegetation classification
and mapping of this area. There are 320 sample plots used in the classification including 195
sample plots from "National Vegetation Inventory and Mapping Program", 113 sample plots
extracted from early literatures, and 12 recently surveyed sample plots. The sample plots were
classified into 12 formations, 14 alliances, and 31 associations with the aids of TWINSPAN,
DCA, and the references to the national vegetation classification scheme. The vegetation
mapping was made from the aerial photos with the aids of GIS. The sample plots data,
checking point data and the predicting models were used to evaluate the accuracy of the map.
The nonparametric multiplicative habitat model was the main model used. The relationship
between species and environment factors inferred from the model were used to evaluate the
accuracy of the vegetation mapping. As the result of vegetation mapping, there are 32

formations in the Laonong River Basin

Keyword: Laonong River Basin, vegetation classification, two-way indicator species analysis,

TWINSPAN, vegetation mapping
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FE P % ¢b 5 # 41 * Nonparametric Multiplicative Habitat Models ¥4~ fd &8 5 3 F|+ ch
3 #5387 05 4 17 (McCune, 2006) @ #-2 e ¥ ends|fd ~ e R RB F]F B~ 2 A0
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PME0BHEFE - FALR2BHEL 4 BERC3 BEE - LEHL LA
FERlc BRFA - AASF AT FERTMX 5 TWDIT # 44 » TMY 5 TWD97 %
B B i %)y #NfE2 BT

. 3 LARBEEEGEIAF R S 3500m =+ > TMX & 240000~250000 » TMY %
2560000~2600000)
(1) =L HFEHEE
ad i L HFEBEE
£ 1 BHF AT R 2820~3205 m F 5| (L # & 512 )5 4 7 (Juniperus
formosana) = (Miscanthus sinensis) ~ ‘= £ # §g ~ B . ¥ 4 Gaultheria
itoana) ~ A& 5 fs A (Pieris taiwanensis) > &% 45 = o

2. LR LAEHRGEAF R S 3000~3500m =+ 0 TMX % 240000~250000 » TMY
2560000~2600000)
(1) s 8LV EH
a T hEH B — SELEE

L8 BHE BB R 2068~3444 mo L FE(L R S L) S 584 1 (Abies
kawakamii) ~ L 7 0 ALK 5 L& 4 (Oreomyrrhis involucrata) ~ # = 7 7
7 (Galium morii) ~ ¢ = %t ¥ (Deschampsia flexuosa) » B4 5 5 &4 4 ~ 2 L
4 7 (Yushania niitakayamensis) °

b. 3§ — A PFELK
27 BHEF o AR 35163690 m EHAE(LER T I)EEF 2 Lp
f4(Rhododendron pseudochrysanthum) ~ & Lo srf~ S84 45 > # 4k 5 )
%77 (Agrostis clavata) ~ # i 433 (Agropyron mayebaranum) ~ % .l & 4
(Pimpinella niitaka) ~ 2. .11 - # (Trichophorum subcapitatum) » ®4 48 5 44
v d 5 2 LHFE B9 kA

C. oA HEE
£3 Tlﬂ%‘ép VAR R 3273~3519m > FRFE(LER T A SEL Y
R 5 %L GiL g (Dryopteris barbigera) Jyﬁi’rﬁJ{fK(Oxalis acetocella s.
griffithii) ~ - #< & 7=(Solidago virgaurea v. leiocarpa) > f4 4 5 B £ G i ~
M SIE I VNE NS -

30 LR L — L e SR ERECGAIF R F 3000-3500m = % 0 TMX fe
230000~250000 > TMY # 2560000~2600000)
(1) == HFEER
CRESIE R
£ 19 BHRF A EF R 20618~3459m > FEHMA(LFEAE I I)E T LE D
&= £ # Fg(Rhododendron rubropilosum) » g% fa 3. Lidi 75 o

4, 3L EFEARGFR B R 5 2500~3500m =+ 0 TMX & 230000~250000 > TMY %
2560000~2600000)
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(1) BFE¥ A — L BEHEE
a. Lol — SR E A
E3BHRT AT R 2756~2981 m o FHRMA(LFER T )L L TS
(Rubus pungens v. oldhamii) ~ . .l 4 @& (Trichophorum subcapitatum) ~ & # #4 & ~
o AARAL 0 AR G i E B E R (Athyrium reflexipinnum) ~ 5 8% &
(Plagiogyria formosana) ~ i % i # j(Athyrium tozanense) - 4448 5 5 #4847 ~
LR T 2 LEEBEY A SHB R EFEER

BRI L - TILE A BE LA A FHRGIAE AR S 2000m % 0 TMX &

230000~240000 > TMY % 2520000~2640000)

() ¢#-Eh—wEMgEHFE

a. LA FE R

£ 1 BT AL R 2329m > FRMA(LFER 122 1)5 L (Peracarpa
carnosa) # 4% & % + % fr-(Boehmeria nivea v. tenacissima) ~ £ 4 % (Lysimachia
capillipes) ~ & /4% 25 3" (Triptreospermum taiwanense) ~ % .l p % £ (Carex
alopecuroides) ~ % J(Dryopteris atrata) > g% 48 5 L5 4L o

Lo ARBRERIRGEHRE AR S 2500m =+ 0 TMX £ 210000~240000 > TMY %
2520000~2600000)
(1) B *— 5w
a. B LATAR S — S BBPEL

L ABHFALF R 2303~2639 M FHH (L BAE S U )EBLATAES
& ¥+ 4 (Eurya glaberrima) ~ 5 #4847 (Tsuga chinensis v. formosana) ~ % .l 4
Fg(Rhododendron pseudochrysanthum) ~ &4+ % (Camellia brevistyla) ~ 5 437
(Rhododendron ovatum) ~ & *% A & (Osmanthus enervius) > B% 48 5 % LATA §
F o BEH A SHE - 2 LBFE

'&r\'|4-,

=2

Lo W EBEHRGEAS R S 1500~2500m =+ 0 TMX %A 210000~240000 > TMY %
2520000~2560000)
(1) % tp ¥ @
a. Y — W pE A
£ 41 BT o AAF R 1155~2296 m o FSFE(LER 300 ) E AR
(Machilus thunbergii) ~ * 7 (Schima superba) - % & (Elaeocarpus japonicus) ~ 2§
o~ 3 S A g (Litsea lil) > B4 85 o 4 o

Q) k2 EHEE
a. R& L

£ 10 BH® 0 AHRF R 1516~1897Tm > FWRFA(LFRE S )5 RE
(Damnacanthus indicus) » # » 5 5 & & 7 & (Tetrastigma umbellatum) ~ 7. &
(Cayratia japonica) ~ k % (Piper kadsura) ~ & jf 3 £ (Smilax glabra) » + # & &
#+ B (Monachosorum henryi) ~ & ' % #4f ~ = & *% g & j;(Pteris linearis) ~
¥& = 2 j(Polystichum hancockii) ~ 42 4t/ (Lemmaphyllum microphyllum) » g4t
fAa RET o
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(3) £ 4 EHEHEM
a FER L EXEREL
L8 B ANE R 1702~194Tm > FHHFA(LFR 61 )E & * F1#
(Pasania synbalanos) ~ & * A+ ~ §=* A% 4 (Vaccinium randaiense) ~ & % =
(Rhododendron leptosanthum) ~ 4i % % -~ £ & « # #(Castanopsis cuspidata v.
carlesii) ~ 7 %r4p ~ © & #f4(Dendropanax dentiger) ~ & 1 (Engelhardia
roxburghiana) » B4/ 5 £ & X E£H -

b | A B — REEAN I TEHE
56 BHE 0 A4LE A 1914~2651 m > FERE(LBAE 4 ) EE ) E
(Berberis aristatoserrulata) ~ |- # & & (Osmanthus marginatus) ~ % . #7+ § +
(Neolitsea acuminatissima) ~ % ¥~ i f(Hydrangea angustipetala) ~ w4 4% 4§
(Vaccinium emarginatum) » # 4% & % 75 % *4 £ j(Ctenitis apiciflora) ~ % v < &
E 3 (Salvia hayatana) ~ = -] %% i (Araiostegia parvipinnata) ~ = i
(Monachosorum henryi) » &4 48 5 /] £ & & o

8. higs —TFRRLg — M A FERBERGERF R 5 500~2000m =+ 0 TMX &
230000~240000 > TMY % 252000~2560000)
(1) = & 74— Lih ¥ E
a. PR IF MR
E1BHE SRS AEISI3m F9AE(LAFR S )5 T f(Tetradium
glabrifolium) » E$ 48 5 p* & A o

b. ¢
E1BHEE > HHRF A 1483 m > FwfE(LHEA 512 )5 Lie fa(Litsea
cubeba) » HEFE 5 LipF s o

c. ith — 5 B R A
E3BHET AT R 232~825m FW|fE(L FER 4121 ) 5 Lifh(Champereia
manillana) ~ s § #H(Kleinhovia hospita) - $z £ 4 (Diospyros eriantha) ~ < p%
(Euphoria longana) ~ 4 3% (Lagerstroemia subcostata) ~ * % #H(Bridelia
tomentosa) ~ #& & + (Sapindus mukorossii) ~ * f (Murraya paniculata) ~ -|- % £
(Morus australis) ~ & & i 4 (Aleurites montana) > &% 48 5 v WAt o

d 5w HEL
E3BHTE o AIAE AR 289~53Tm > EUF(LHEA 16 11 )5 F
(Phyllanthus multiflorus) - # * 3 3=4 % (Mallotus repandus) ~ %&£ X %
(Marsdenia tinctoria) ~ 4 ¥ * (Malaisia scandens) » + 4 & % % ¥ h & j;(Pteris
ensiformis) ~ % =% & @ (Nervilia plicata) ~ 3 < 4# 4% & (Adiantum wangii) ~ *§
47 ¥ (Commelina communis) ~ 5 4 A& = (Amorphophallus henryi) > &% 45 % =

b
e. =l r@E—fw2.L+ ﬁfﬁ%l%

E1BHE AHRBAE3Tm &9 fA(LAR 1301 1)5 = 24 % #(Pasania
hancei v. ternaticupula) ~ f# 2 .1+ ﬁfﬁ(Carpinus kawakamii) ~ & ¥ 14 (Ficus
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irisana) ~ 4= 1 (Capparis acutifolia) » = 4 & % 4% #:(Hypolepis punctata)
#r 1= % 3k (Callicarpa remotiflora) ~ ' & ;4 -k fr(Pilea matsudai) » @444 5 = &
F i e

f. 2l #EEL
E1BHETR > FHRFR1625m ELfAB(LER 16 1 1)5 24 %ﬁ(Quercus
variabilis) ~ it % #f(Platycarya strobilacea) - .1: % 4x = (Lespedeza bicolor) >
A G = E ki (Kyllinga brevifolia) ~ 4L 1 8% g (Hylodesmum leptopus) ~ &
E =+ A ' (Cynanchum boudieri) ~ = & ‘& % (Bromus catharticus) > #4485 > 4
e

9. T Lip FHEBEMNRGEAF A S 1000~2000 m % + > TMX & 220000~230000 - TMY
& 2520000~2560000)
(1) A {3 W)
a. A%k R i

H 10 BHF AL R 11871665 m> Ew| (% A 4 12 )% 4 £ 4HLindera
communis) ~ 4&7% * g + (Litsea acutivena) ~ - /4 7 fn(Phoebe formosana) ~ 4i
% 1#(Cyclobalanopsis longinux) ~ = ¥ . 4 Fl(Turpinia ternata) ~ $+4s & % *
(Symplocos stellaris) ~ 2 4 (Beilschmiedia erythrophloia) ~ = % % #H(Reevesia
formosana) > B4 4 5 2 45 -

(2) K2 EHE
a. F E R EEE

EOBHE o AIHE R 1703~2057m > EHFB(LBER T I)E A E L
(Pasania kawakamii) ~ & £ = ~ & ~ i (Hydrangea chinensis) » 2 » % 3 -z
(Zanthoxylum scandens) ~ # * (Stauntonia obovatifoliola) ~ = % % % % (Hedera
rhombea v. formosana) ~ ~ 4 & 7 3% -~ b % > = 4K 5 -] ¥ 3 (Peperomia
reflexa) ~ @ = /4 -K fr(Pilea plataniflora) ~ j& = % j(Microsorium
buergerianum) > ®E A5 R 2 1 o

b. SRIRFL A A — R 2 R E
£ T BHRF 0 AILF R 1481~1855m » g_;‘:%‘]jfﬁ(,‘i ;)3;& 8 11k ); Efij:}”g_};i_*a_
(Lasianthus fordii) ~ <= & + st +~(Eurya loquaiana) ~ % ¢ » % &~ 5 %<
* f4(Embelia laeta v. papilligera) « 4% %7 4 / (Stauntonia obovata) » ¥ # & %
2 13% 4 (Selaginella doederleinii) ~ 5 # 45 5 £ jiz(Diplazium dilatatum) ~ i

%7 % (Plagiogyria dunnii) ~ # ¥4 & & BB L K2 o

(3) 7 k1 F
a MBHFA -G RXOHEL
£ 1 BH®w BB AR IS22ms &9 fA(L AR 16 12 1)L iR B35 A (Perrottetia
arisanensis) ~ @ % ¥ (Zanthoxylum ailanthoides) » %148 5 M B4 A ~ 8 X% o

b. 3 L¥ & 23 E
L 60 BHEE AL E R T33~1760m  EHFA(LBERS L)L ALY &4

e

(Ard|5|a cornudentata s. morrisonensis) » % # & #& & % 32 (Smilax bracteata v.
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verruculosa) ~ & % (Calamus quiquesetinervius) ~ & % (Piper kadsura) » = 4 4
% %E & Fo(Microsorium membranaceum) ~ + 42 j:(Colysis pothifolia) ~ # & 7

#H 7= (Amischotolype hispida) ~ - /444 7~ (Gomphostemma callicarpoides) - &%
& = /4 77 ¥ (Elatostema lineolatum v. majus) -

c.4gE B —F BIpEE L

30 BHT 0 AKE R 674~1690m > FL|FB(L PR 31 )E 4 & A
(Psychotria rubra) ~ 43 ¥ (Schefflera octophylla) ~ 5 k|1%(Cyclobalanopsis
glauca) ~ & & = f(Castanopsis indica) ~ L' k= 4 (Diospyros morrisiana) ~ % ¥
(Machilus zuihoensis) ~ # % &' (Glycosmis citrifolia) ~ ‘= & (Styrax suberifolia) ~
=~ ¥ A B (Osmanthus matsumuranus) » 54 5 4 & & ~ 5 h[#E ~ 24 o

d 7 Ep—BEEHEL

L1 BHE A4REF R 1644m o FUE(L3HEAR 1312 )5+ E4(Machilus
zuihoensis v. mushaensis) ~ j# g & (Sloanea formosana) » %48 = 7 ¥ 4p ~ JEE
% o

P

e HREE T RHEHL

E2BHE 0 AIE R 1893~1908 m » FHWAA(L AR 9 F)s KR e i~
(Meliosma callicarpifolia) ~ #% #Z(llex formosana) ~ ~ & ~ 4 (lllicium
arborescens) » BE G WIT o

£ EHHe — % e HE

£ 10 B F 0 A B R 1275~1833 m FEWFA(L B AR 4010 )E ] ERR
(Ardisia quinquegona) ~ jj ¥ i (Tricalysia dubia) ~ #§ {# £ #* * (Symplocos
congesta) ~ % . ¥% £ = (Ardisia cornudentata s. morrisonensis) ~ % & ~ % & 77
* & -+ (Neolitsea aciculate v. variabillima) ~ ¥ 3+ 5 (Sarcandra glabra) - # 4 &
% B 8 & (Pseudodrynaria coronans) ~ 2 7 4 % & (Asplenium normale) ~ & ' ¥
#-4t (Davallia mariesii) » B4 48 5 ] £ o

10. TRl — M BEBEE(GEIHRF R S 1500m =+ > TMX A& 210000~230000 > TMY
= 2600000~2640000)

(1) kprEm
a ik —kRHEE

E2BHTE AR R 14431652 m 0 R AE(L A 8 11 ) L 44 (Buddleja
asiatica) - -k fr(Debregeasia orientalis) » B4 48 = K i

b LB F —kRH L
£ AR 0 BB R 1476~1563 m > EH (LB AR 8 )5 LB F (Rhus

javanica v. roxburghiana) ~ 4§ & ~ £ Jf-(Trema orientalis) ~ -k - > %448 % -k
),’ﬁ_ °

1 T30y — M TR EHEHEHRF R 5 1500m =+ » TMX g 54 F =k 0 TMY
= 2600000~2640000)

(1) T & =%M8
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a. 7 & =FHE
L2 BHEAHE AR 23292441 m o (L BAE S L) ERAeR
(Crassocephalum crepidioides) ~ v & % (Polygonum chinense) ~ & =
(Pteridium aquilinm s. wightianum) ~ 7 &- = (Miscanthus floridulus) R 2l
(Viola mandshurica) ~ % ¥ % 49 + (Rubus corchorifolius) > E&$' 48 3 f-fr ¥ o

12, M3 ¥ S REFRGEIE A 5 1000~1500m =+ > TMX & 210000~230000 » TMY %
2520000~2560000)
() &= +E
a EEFAFE —HEBEL

1 BHFRE HHRF R 1078 m F W FAE(L AR 1511 1) 5 % 5 4 (Stephanandra
incisa) ~ =& 4 #f % (Glochidion philippicum) ~ 4% jif 4 £ % (Glochidion
zeylanicum) ~ f‘%’]{g(FICUS septica) ~ if % #(Stachyurus himalaicus) ~ » 44
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(=) EH AT

® ﬁ)@;% it E"]’E ]z\@—}-’\ & /};/_’_/” P\ |‘:,;\,|JF7|J g3 4 g] .ﬂ 'l’}’é-ap‘ila\ P_I/Z:ilji—l 195
BT BT s R ¢ s S Blf p g cE  BE e E f A A A
zb.?‘—s %-(z% fn QYA ;;__P %"K\J.!i*” ﬁ"LE’HR\_F %KJ.!J;'-'? — i B —’TL‘K\LH I ) x4 Fﬁf?ﬁ

7

FRo PR E — B TR S A AL R F IR — B — TR AR 4
Atk T L #?%ﬁ%ﬁ'TW¢“f”?#M%+#'TW&h—ﬂﬂ%#E“E‘?ﬂﬁ
TN T — M A FERER TIL e — M F RAEFE S TILE — M B

BE LB LE PN UEEBRTHEE S LR LEAER LR LML — L §
AEHE LB L L L BBEEL A1t A 1RBE - MEFSRER
DF—HE X ARBHE L EEIBTHEN LR FSRER LR FERES
o J%{r*;i:_ﬁi Jf«{riﬂ'@;;,w,ﬂﬁ D — TR p — M L FBE R L —
Mg — M T4 TEBERZE  AABE S PA R EE S FLEAEFENE LER
/E%A‘JZ;}@& % o

MY R L EE W - B F]5 %=~ HyperNiche » g # & gwl g4 # #7) »
TR E f@iﬂlﬁ"}v‘ﬁé BB FF O G RBP A RPFAT R Z'ilﬁ’um/w\#%[ﬁ(g] 3~6
éUtﬁﬁﬁiiﬁﬁmhW’gﬁﬁlﬁ)ﬁﬂ@ﬁﬁﬁﬂﬂﬂﬂﬁﬁﬁ’&é
AR s F R o

(=)t

AT RFL R EE AR R R AP A ERLNB RSN A Y
ﬁ‘?{ﬂﬂﬁk’d%ﬁ &ﬁﬁ?mﬁ&’ﬂ¢¢ﬁim%iﬂﬁ%%ﬁﬁﬁﬁi
GRS H O L HER R EARE OV SN AR TROE R R LY
"R S REA ATURG ) T RSREER(R 7)) FHRG F S EHEA L7
AT REEEG > LAt B ROA T R T M ENIRIER L EEARE TS
FIF A EEE 2 B R AREI R AR FRENS AR R TR F R ke
EHEsFLzE -

Eofien= s B ERPBT - BAKF T %% BRI TR ERR
P~k e 2 I 7 % % (Manies and Mladenoff, 2000 ) o &m A F 3 ¢ (§ = & > 2004)3=2
FREBPRE A SRR R g i S "sﬁw"fi WA T

132



*ﬁﬁﬁ#ﬂﬁHﬂwﬁ’%Uﬁ%ﬁL%T*“%@?%ﬁ%$w‘w&W1?§?%%ﬂ
e S R PF 4R B BTHOEUE AT B 0B R B BE o U dEdh - B R iR
BOPL B CREFRE AL R PR LR LR PR B

. B
1~ FREEHAFEE Y 20 B HFFTH > ¢ 32 THREF I RED A2 AR F
AENIS BHEREFTHE FLHEFFTHRIBB 23R BERTHE - B B
#ﬁ%%éﬁ%fri;aﬁ/&%i I G EARMEA TR WA Y 2 A VA5 12 B
%14 f@;i‘f;rﬁ]frsl BEHE -
2~ ﬁiiéEWh%* LR R Y SRR A A R R R
B TOR L2 SN ARR] o et 2 lefe##%’f”ﬁ‘fivﬂ{%-’? AR R
P#ﬁﬁ¢§yq+mﬁﬁaﬁw*&ﬁ’ﬁﬂm*%**ﬁ%$%%;%” b
,gﬁ]w%ﬂmmf@ HRI 2 it o 18RRI % Rom R e #’ 32 %, LR
ﬁf\f”ﬁ >~ 3p a4l (jr»“ff,?,,.&/\g,;w‘ﬁf,ﬁ)P;,,g-r,,‘;. PR RE-
HAh o

133



0000

a0
ThX
250000 __omvec.. ]
230000 === w
21000
FO000
4000
Bl 3~ ot *iﬁi%‘”’fi«’ﬂli— XhiaHEa R Yhhs TM2 A% A4 X Z dhs VI
B oo W MBI AR S BT R NI R o o SR hd J I R A L PR
R g o B F 304 A IR SRS A SR BT R 0 B3
WOARE R R AL BRBRE F NIRRT B L P
A B A S 3500m =+ 0 TMX & 240000~250000 » IVI @+ @5 5 3 -
3.0
zaunuﬁﬁ““_?‘?.“ e
1.0 4 2560000 .
25200 pepetra 4000
B40000
RO0O00
Thy

4000 2520000
L HREA TR - o X I ARE R Y E TM2 A B Y Zih: IVI
e R PRV ERI LS BFFOAEHRFE RS 3500m =2+ 0 TMY &
2560000~2600000 » IVI &5+ &5 5 3

w4 -

134



.5 08
0.4 25nn0ne J0i0 -
STk height
0
s 4000
height 2000 <0000
3000
230000
4000 340000
M5 LAFAA TR o XhsARAA Y Rhs TM2 A% AEX  Z#hs IVI
& o M%”ﬁ BAEBF TR Y M AR TR AP R MR R
13 PR E.‘”‘;l SRR R SOOm = % > TMX 7 210000~240000 -
IVI & ﬁx‘\ B 5 1 TMY 7 252000~2560000

i

ab 0.3

T MY
2640000 _ 0. oo .
04 EEQDDDLU_“__ st .h““““ﬁ?|ght

2520000
4000
40000

height 2000

3000

B6- suppfits FHCAIZ - o X#hiBafRFAE Yihi: TM2 2 ¥ BE Y Zihs IVI
B R LRFERILFATARE AL S00m =% 0 TMY &
252000~2560000 5 TVI Ed + &9 % 1

135



A& Lt — T BB s SERASE

LR SR L — T ERLL M — {5 ok TSR SE b
AL Li— T L SR SR ) e

R — i — T L g B B
L — M — T LR R oo

[ e o

B 5L thetRe SR T e
- TR L —{E M B T R AR R - et RERE e

[ Tl — s sk R S pt

W T —E e e

B 7L E R e

BB =5 L b SR R

[ =E st

FORE ma Il — bl — e A

B sl — b — s RS
ATk

[ Pk

AE - Eih
P =euEn
B s = pr EEE
B Lty asmasest
[ et S
| RLEEs
B st REsEiR iE

0 3,780 7500 15000 22500 30,000
Meters

Bl 7. FRiEEKHEFR

136



. ﬁ%

ﬂwﬂm%iiﬁgfﬁﬁgwﬁﬁq’
,.,tag;,]a& g\,bg}é‘yfc’ L % §fp*~1_‘,\g“”5ﬁ¢

Pt T A s 4

fﬂﬁ“’£~*@%

PUARPRY AL AT % B
= o~ B H é/}%
3 (= %(2006) § ¢ Eins SR TS
LB o
td7(2007) 'J#ﬁfﬁ-i’; & 2{; ‘Jt,/kﬁ—/u
4 ﬁ—l glﬁ’/\’? o
%Q_lj_é ~ R iﬂ’e N 4[’\73(20()7) IJ;}F.'*&.;‘UJ

Eoo BEHE S REFG Em B
% 22~38'E o
¥ (2003) Hi ARG E FEF L G2
A 5 (2004) E kL2
ik F ~ FlHo & (2005) § ¢ LIRS 2
§ 112~128 F -
.ﬂ%%)i?wéKﬁﬁ%p
~FAPPE F4§ﬁ”?°
b otash s Rk @ > ¥l £(2006) =

e ‘°$2%%H9E°
# % ¢(2003) PACKE B R B A HREEATZAT o

B F(1990) 4 4 & 21 F kR s M5 44 T

%]:‘_/\‘? o
BAC(1992) 5 38 K EE P B K R A

<2 o

PEELRETESBREREHE

E ORI EE I HEE S B

R

ZAPMMEAT R LB PR

*E’ FI

sl A I = I 6J1<§‘?447,,f4§3

/2‘ ‘?F' /PJ L’E‘:‘/”"/” -L’E':a\:‘l;: FE';&A\# ° i;?j_r

Lo % 120~135 F o
ERATE SR B T~ Z 0 (2004) E B W2 F o ¥ S

By o B S R e

CER S A LA AN

IHEMALALE R LA FA PR ORI TR o
RO~ I

ELBEHSBEEFTEHY B o
SN PR = o g
o R
e N I K e -
B AEHES TR o R L

e A. B

SRR B F AT Y R St

B &~ 2 B8~ AR (2004) SAMERE S RED A2 MR R L HE o 5o B LR
ﬁ%ﬁﬁﬁig*v\o%lﬁao

FEAN2002) LB FAFIM LA T E Y 2 BESEHREELAY R BAPHAF
%%E%P*%mJﬁﬁ%éo

HE1(2004) BEORTHE R X TR L LA N HBIG R H A TR RS
<£ﬁ:l_—/*<,~ o

ERET - T FRQ2002) B#RLP A ARFEEF(RANREF L dE®)2 1352 G771 - o F
§ RIS R T AR *%am97%o

ERA ~B7AT2007) G REMBEEN T 3T EEEI RS ERYE - &
206~243 T oo

ER
W
~#3@W0mﬁ;ﬁtaﬁﬁ”ko‘:E;%La%ﬁwpﬁg%v

B oo
£l £(2007) F kLo
Boe

137

° % 39~54

I EEFE S HREFAEHR E o 5 40~48



BRA EAF SR 1 A5 R L ET(1994) ERP P ARERERL
p%?’ r’%'ﬁ*#iz‘%’/ —;EH';LE ,:Li;lj 83'15%}{;"

BR(1997) B L pARY BEEA BT REL (<) 4B A IR BT 4
85-9 5.(86-8 HL) °

PHE §(2004) FTIEE S BBE 45 < 62 B S AEHE S REEH % § < 6 921

? o

FEH(2007) 4 MR EE LSRRI o ¥ T B SBEE SR R
BEo%1~107F -

PR EE(2003) fEFZ FHRMEZE SRV A HEE SR E I RBEHER Y B ¥ 2~16
Foo

Dungan, J. (1998) Spatial prediction of vegetation quantities using ground and image data,
International Journal of Remote Sensing 19(2): 267 -285.

Guan, W,, R. H. Chamberlain, B. M. Sabol, and P. H. Doering (1999) Mapping submerged
aquatic vegetation with GIS in the Caloosahatchee Estuary: Evaluation of different
interpolation methods. Marine Geodesy 22(2): 69 —91.

Kohavi, R. (1995) A study of cross-validation and bootstrap for accuracy estimation and
model selection, Proceedings of the Fourteenth International Joint Conference on
Artificial Intelligence 2 (12): 1137-1143.

Legendre, P. and L. Legendre (1998) Numerical Ecology, second edition. Elsevier,
Amsterdam, the Netherlands.

Manies, K. L. and D. J. Mladenoff (2000) Testing methods to produce landscape-scale
presettlement vegetation maps from the U.S. public land survey records. Landscape
Ecology 15: 741-754.

McCune, B. (2006) Non-parametric habitat models with automatic interactions. Journal of
Vegetation Science 17: 819-830.

Mille, J. and Franklin, J. (2002) Modeling the distribution of four vegetation alliances using
generalized linear models and classification trees with spatial dependence. Ecological
modelling 157:227-/247.

Tichy, L. (2002) JUICE, software for vegetation classification. Journal of Vegetation Science

13:451-453.

138



NE B | B2 B A By W AT 52

3

SHAEA REEF AP AT
HE

ES S E AR S EHESERE LS T Aian s AR A T
RERESF SH KR N BE A ERREERT & BT F g E R PR E
Flpe 85 3 fo e cof 3 4 RIS T Bl AR RIRE R A B fphe d
B HLWA RS aEE BiF o 2 I IRRH B B R I ﬁé%‘}#?&iﬁ?}ki‘l"ﬁﬁl%

B4 RGN B G R A ARG N B R B PR

&ﬁﬁﬁ;y;ﬁ%%a’A@ﬁizfgﬂﬁ#maﬁﬁ&ﬁﬁ%%%ﬂmw
R %‘Jlﬁ@ m?gg‘“é ’ E#Et'/FE?PE\"E’\?J? e mlﬁﬁ SR m’f%fl Eﬁ:.l' » gl

HH R - HHREG R i B A R R PR SURE G B g
s LR EBEEYSLEE e TR R R R ERESH S F TR RS
Ad e B A BRI R A

MA o EHE AT RS S S R I R A S o e LI B

7R AEFE O S FE U R LR RRA § R 3
@ﬁFﬁQF%%“?ﬁWF%’ﬁﬂﬁﬁﬁ’4?ﬁ%%k—ﬁﬁg%k%@¢%k
ml%q"’%_{.)i \A a‘:ﬂﬁb é_-t‘é,;%;ﬁ,\ 5] m%_f#_"r P\)\b"—i\y,}/_} ﬁj#r&g%m&*q_ :Fnb#ftf;’-:—

*E AU\J' —E'Z:lﬁl—m‘u 7 o

139



NTEtFESHEBK

KRB R R




MEBEEE 10

FAESBEFZSEEMFERIE

FOE AR

R B E R BE G CRFEFR R

HETRBWEF P R R Flok  EA
R L SN Al S

] %:Qﬂ#

HETRE T
FALR BHEF M AR MFERATE S ARE
A LA N - N R
100 & a7 it m - £ 2 B
02-23515441
KypH - CABZ A SFL S I REETE €
106 A% A HiFe 2 - v
02-23052352
Rl T ABEE R4 L P
diepdp 4 toEt-

T

Vegetation Mapping Series Vol.10
Proceedings of the Sixth Symposium of Vegetation Diversity in Taiwan

Published by the Forest Bureau, Council of Agriculture, Executive Yuan.
No.2, Sec. 1, Hangzhou S. Rd., Zhongzheng District, Taipei, Taiwan
Tel: +886-2-23515441

Edited by Ting-Hui Lu

October, 2007

| S BN : 978-986-01-6002-4



	01-2.書名頁.pdf
	03-4.議程表
	05-6.序
	07-8.目錄
	09-146
	162.版權頁

