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Using GIS Technique to Study the Changes
of Amentotaxus formosana Population

Cching-Long Yeh Chaur-Tzuhn Chen Yuh-Lurng Chung Gueih-Ju Fahn

Abstract

This paper use natural reserve of Amentotaxus
formosana as study materials, using GIS technique
to set up the site environmental data base for

delicacies rare plants as protegee.

We integrated the natural reserve terrain factor
of environment hierarchical system and the digital
terrain data of GIS to produce the synthetic
environment index. The data base of natural reseve
use the integrated unit mapping method to
reorganize all kinds of base map with ARC/INFO,
which should be able to process the habitant
analysis, spatial analysis, developmental analysis
of Amentotaxus formosana population and to
estimate the probability of ecological optimum
region of Amentotaxus formosana population in this

natural reserve.
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Fig.4: Concepts of hierarchical system of
environment (Kellman, 1982)

BEGf R GTHNEREENDTRER » TR E
RBoED S icM TR REBRERELETER
ARREH R HFREFAALUBANEYHIEXKOER -
EFHEREMANETE -—BHRE S EAHLEHEYD &
EMUSBERPEBR DTS REFRERRRCHEK > T2
A THRHEEFEHRTMHE (Facter compensation) & B F

-16 -



# B (Facter correlation)Z {E F » #tLoucks 19624
MBBETRBERFREMNMAES  RERKRRZHEE
AN ERER FCARNE EFRKZEBRINR & K
7% 3 35 B (Synthetic environment index) o KB 52 &
PRREENEBERESRBERFZIARRE  HES
CISEE S HEBEBERBEZHRE M (Tree structure) il &
H o

R ——RAIE
rﬂﬁﬁﬁﬁﬁﬂ——[

PR — IR
.
- SV — i — KR

iR
- BERERATI — R — | e

BL:EHERAREEEDEEBLHAREHATRCH
N

Fig.5: The tree structure of required for
data on the plant population changes
in natural reserve

-17 -



AR P2 ENBRABEARAGT AN FRER L2 E
Ko ABEFHBZABMMIEL AR  HXENFER
BB AT E G K RES6. A E
HEARMBEIRFBENCREEEARNT » B8
BT 6 TRk TR IR o B MM kA B E
CHE BERRENEE A RN ELLE o
T %6 64 BE 4% 4 HE 3R PR A7 R 5% B 4R (Arc/Node) » 7§ B A
WM 3K B BT 4 (Topology) B K » 3 B 5 B # %
o BBRN P2 EMEL (B 8 B)RB %X
LA BR Bt =X 3 38 H B8 5K 9] (Geographic ID)ZR EHE B 40 B A

[o]

-18-



Rt

EEFT)

VAR, N (VAR =4

2 Xt 2R

K B

EwE—

O

i

i
l
i
i
i

Y

|
|
i
|
Y

¢ (3B | BEER

K5 B

E S i

GRS BIRRE

BRIl

I BT

5]

Fig.6

s ]|wW]IN]+~

ERBREBERHM

K EEERE B G REN KRR R EE

The concept of geopraphic iD between

the spatial
data

-19-

data and the attribute



ZEHBEREREE
()8 fi # & (DTM) 2 2 11

Q171000 FEABRER r LEHITRACEEE
X BUIOX1nz BUMBREHE HEREHS 2
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R—  HESBRME R

Tab.l: The statistic table for slope class

;3 4 & EBHL2E H W

10% 1 2.5 2.16
10 - 40% 2 24.0 20.74
40 - 70% 3 42.0 36.28
70 -100% 4 28.9 24.97
100 -140% 5 2.5 - 2.16
140%20 E 6 0.1 0.09
& Bt 100 86. 4\E
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Tab.2: The statistic table for aspect class

¥ 7 % BAFE B W

- 1 22.0 19.01
®db M 2 16.5 14.25
| A 3 2.5 2.16
(il 4 0.2 0.17
G 5 0.8 0.69
(il ==l 6 0.9 0.78
B A 7 18.1 15.64
-l 8 39.0 33.70
& &t 100 86.4/\H

R=EZ:WBABIRME &

Tab.3:The statistic table for elevation class

BHEE 4 & ®BHFE B K

900-1000 1 6.8 5.88
1000-1100 2 15.0 12.96
1100-1200 3 21.3 18.40
1200-1300 4 22.6 19.53
1300- 5 34.3 29.63
& & 100 - 86.4\tH
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XN CENRECERREEBERTBERN

Tab.4: Attribute data of environmental

factor for natural reserve of

Amentotaxus formosana

HIERE SR 2X06EE AOBE EEEE MEEE a8ty a8Ete

HBAE  Pag
1 4 11 1 5 0 0
2 4 7 1 5 0 0
3 3 7 1 5 0 0
4 3 11 1 5 0 0
5 3 7 1 5 0 0
6 3 7 1 5 0 0
(HNEHESGREL

DeERETHEE BXSOBESTE  EBESA
By 2XXZEL2HE BEFEIABEASTKE S
ERECHBETEZFBMNE+L o
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RO ABREIELEBHRETRNEEE

Tab.5: The structure of site environmental
data base for Amentotaxus formosama

SASERE X-UM o Y-UM il BOERR ek kOEE 2R BeSon  HiEm BhEiE

224557.7 2477868 1240.126 2 8 7 .4302938 4.0 3.2 2.0

224576.2 2477867 1232.2716 3 8 7 .4286609 4.5 6.1 3.5
97  224575.8 2477869 1232.700 3 8 7 .4288940 5.0 7.3 3.0
99  224579.3 2477878 1231.641 4 1 11 .4272140  10.0 8.6 3.0
100 224579.4 2477878 1231.618 4 1 11 .4272719  11.0 4.3 3.5
215 224576.1 2477884 1234.482 4 1 11 .4271576 2.0 1.8 1.2
216 224581.7 2477881 1231.041 2 1 11 4272238 1.2 1.5 0.6

RACABTHREERUHFELNTREBRIEL
BEREHNPAERRERERAZAERIEE (Realized

ecological amplitude) o HEE R RIMFE N o
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RN EBBUELAETHNBASENFIERER

Tab.6: Realized ecological amplitude of site
environmental factor for Amentotaxus
formosana

BiE KABE e BRNZESR 3paa)

D) HIMTEW  iEM HIUEE AR HIUEE o4k(%) HREE o HBEE

1000-1050 0.2 2 0.0 10LLTF 2.5 0-20 0.4 ) 23.1
1050-1110 0~ 3 0.0 10-14 34.9 20-40 56.6 -] d 68.0
1110-1150 28.5 6 0.0 40-70 36.6 40-60 43.0 ik 2.3
1150-1200 18.1 7 6.6 70-100 24.8 60-80 0.0 [iis|d 0.0
1200-1250 48.7 10 0.0 100-140 1.2 [iif] 0.0
1250-1300 2.7 11 23.1 [iid]e| 0.0

14 >2.3 E 0.0

15 68.0 HE 6.6

MEATHNEBBELERTERN » X4 BEBER
ZHBE  APHER2 RN ERYE  THEDER
N E VSIS R M K B S 1110-1250A R » i3 7 K &
BEHEABERERRSE AEERESRLELH
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BERZAALZRM20-6z X EBE TERERET
EREBE HEEGCEERAES® /Ao

VWERX L EHICHETET RMREHBRE X
BIEAME MU E— RIS EFHHFBRIBESE L
 HEGREEAEARENCRETBRABE TELAER
» BI Tt % 48 BR (Limit of tolerance) s £ K HE R
(Eio]ogica] optimum) R 4 B i§ B (Ecological
amplitude)F » MEY L HMEHEBHARBREBRECES
RE(R, 1987 - EEBHYRMBEEBE 2 RBERF » 4
ERZAFHEEEREHASERDORE IEEREY N HE®
T MEXRZYEREFRIRE ZERARELELHEAARLETE
RERHEARNIBU - XBEBARERFRXERE
BERTHSEREC®EH o

-37 -



RQIEBBUAECLILAZESHRL

EyEBEEZR L2 AER BREKGR
(Distribution pattern) s — G KT S
BRI A (Uniform) » F B 5 47 (Random) R R & & 7f
(Clumps » with groups random),fiZ H — Wi & &,
BRESABEREFR LTRREFRERBENERER
 ARBMAEBTERSILZHER (8 » 1983) o

EHRUBBRAIARFIEBZBE  AIAIARZH
MAHRBE  DuUARZXNY UTM BEERF®E » LI K
BEAXIMRIG(RERBEBXR/N) gHEBRREL L
AZRSHE > WE+ o

Bt+h: BB REBILIAZHS AR

Fig.19: The distribution pattern of
Amentotaxus formosana population
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HE+ATAABBELRARTER » ERESH
o HEBERRTHREABMEL REBA » ERAR
B BB M 9B R B FAR o TR RS BB T 2 T B R
 RE AT R R DR B0 o A B W
BESM o MEREERST o &KL IEEANEF
BB 2 K /NEA RO - 10A% + 10 - 20845 » 2
0 - AOASZHETABEBEMUS B & - UL WHIE
RUAPRTERZMGE 2B ER L0 E =+ o

N R
B (B R204 4 M F)

AN
°%:%(ﬁ@2mmﬂﬁ)zl)

~HEH (WEI0AH B TF)

B=+:E58ERELIAKRSA 2L

Fig.20: Time mobility of the distribution
pattern for Amentaxus formosana
population
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HE- T AAEHEECERYBERIEIRZE>AB
Wi1130 - 1200 R HWiymilE r EERE R
tEFRARILBERCES  HEFBEFRADZARIBEZLR
Z o

BEEBMELIKRERAKSEB W

FRAZABHEBEREPRERARFRE (765 » 805 )
AECEH  RBEERIARKZCEFRDERE  LRRE
FHEREREBY  rWERBULUBHK  HEBRBEXL
MERXWRL o

2t  MREMBEFHEREBEZEEX

Tab.7: Regression equation between DBH and
mean annual increment of DBH

P} 5 = HHE TERRREL
In(MAL) = -2.83264+0.870291rD 232 0.62156
HE  (12.059)"

FMAREtCHBARBRERTGERRARR » 5t R
2emfg BE < Bl UMW BEASBAIESH B AKE
SHRHEERERABR <R HERFSORNA o
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ZN: BRI R ESERRR

Fig.8: Regression equation between DBH and
age for Amentotaxus formosana

i B X =]z=)E: FERRCREK
nY=2.701374+0.47032041rD 16 0.9946

HE  (38.36775)

DEACHBRBERRAAKGZRARTIEBEC BN

EHUAZHE  XHBHAROE=+— o
B &

118

108 -
98 -
8 -
78 -
68 -
. 58-
48 -
38
28 -
18-

8 T T — T il —]
58

18 ] 78 98 £

Bo+—: ABBIEL KBS

Fig.21: The population structure of
Amentotaxus formosana
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ME - THABETE KBRS EER I ®
MR BB AN TESE RAEF TSR
(Self-maintaining) » f BT K& 1 4% B 3 9 & 7 22 4
AR LERKIHENREBMIA » RO S REH S
 TEBARD  BRAAERNER ] E o

(DEBRBRIELCEKRBCEE2 N
KBEEBREAEEC AT AWM BRLIARAERBEE R
BB HAEERBREEROER AN

EN ABMENEBRZ ABEER

Tab.9: The ecological optimum of Amentotaxus

formosana
HH H HESHAR
TS (m) 1110 - 1250
K 11 - 15
PRANZ2IH(%) 20 - 60

DEAMNCERBEGHEARES  FREBHMBEHT R
BERHABREELEFRPREABACERBRERHEEIR °
HERTOMBE=+= o
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Fig.22: The ecological optimum area of
Amentotaxus formosana population
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A >~ &5 (Conclusion)

HERARAKS —HRAENRAEERSE » B
HRRERECHECEATRADRAES LR AR
BHREN BHAREEREAGENENREEIAFT
B o AXMARC/INFOMB R ARKE S B TR~ T
ERX SRABMECEARYEC A AN ERIT
TEAMALBRNES T ABMELER 21 - DR
HEHBWLEE KEEARMT :

(I UKV ERREBEHRCERREER  EERE
HERTREEZREANFERMCEE  TEAEE
Eﬁ%%ZEﬁ'ﬂ%GNZﬁ&ﬂﬁﬁﬂﬁﬁE%
LERBREER  BEKIBE s 2RXRAEZRK

-

(Z)-RHERBUK
EESZXEEIEHR
ZZ2HERYEERES
rdl JCiE g ()

SEEEEBLEBLS T E
WM E R RS ET
TERBE*REERTKTER

(o]

(UM EBERARAFTEIZCEREAREANE > T8
HUAZHUEREHHECERE FEN AT HE
RERBHLEBHIN s IAZHEGARERSW I
AHREANRBFERBCBRERES
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AHRRMBREEAKETEREAME » THERERFE
ZEASENUMEK BEREBIXER ARVERERHAETE
S E2ER ERRMBEFRR  KTHERE R E
MNERBEEFREH s ZARBHMEHEH REE R
ER - FER BHEHEF REA -FECETRA2HHEF
HNAERAEIF BELT SR EFRAZATEAR
O EMOBESHFE NEAAWREAUEMAZR - HH
@t th o
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