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A Study on the Presentation of Idea in Information
and Entropy Theory in Vegetation Data

Park, Seung Tai
(Dept. of Biology Educ., Jeonbug Nat'l. Univ.)

ABSTRACT

This study is concerned with some methods and applications, used as a basis on infor-
mation and entropy analysis of vegetation data.

These methods are adopted for the evaluating the effect of sampling intensity on inf-
ormation, which represents the departure of observed variable from standard component.
Classes on the data matrix are calculated by using marginal dispersion array for rank
and weighting information program. Finally the information and entropy are computed
by applying seven options.

On the application of vegetation studies, two models for cluster analysis and analysis
of concentration are explained in detail. Cluster analysis is based on use of equivocation
information and Rajski’s metrics. The analysis of concentration utilizes coherence coefhi-
cience being transformed values, which has been adjusted from blocks and entropy values.

The relationship between three vegetation clusters and four stands of Naejangsan data
is highly significant in 79% of total variance. Cluster A relatively tends to prefer north

side, and cluster C south side.
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HEEER O sl Zk (multidimensional data)e] ) 8}¢] informationBEZ{S BHZIE A
2 modeling$ A} #EHHQl BRI Btk (simplification) 0 Zkt 8o & HHEIM:
(trend)S %+ AFE AP o)t 9lvi(Legendre and Legendre, 1983; Pielou, 1977;
Gauch, 1982; Orloci, 1978).

EREERE) BoEel A o) BT BALR, Fifb(stratification) 9 FEHfQl LSl 3t B
BiRy =t =HEPQ hE: TR E FELY = Pt oot ARl = SREE
Yell & evenness®) richnessol] 2]&] ¥HE 447 (pattern analysis), 4447 (discrimination
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analysis) @ ¥ 247 (predictive analysis)
[ CREATE TEXT *I o - . . .
l L A = oh(Greig-Smith, 1957; Orloci,
l aTa ] 1 av/INT ] 1972; MacArthur, 1965; Feoli et al., 1984;
\ ] . Shannon, 1948).

Information 4o ¥ B {EE34 (commu-
icati o R ;
CLASS HANR nication theory)& #fts 3lo] sl A
L

© 3 entropy 4rHi# divergence 4pfjo
45 w], Renyi(1961)% entropyel o 3}
@m @E disorderg o 2 H*E %4 a94. Kol what

Shannone] entropyi#(9} Simpsonfg#i &
A 4 A flen  Kullback(1959)-&
divergenceo] t]3}s] 2(Information)=y2%
vyeh ol R/ BI#E E (minimum  discrimi-

nation information statistics)9] HpEE- =}3
. St R Fhlel A HARES BAUMESS] B
fRell 3t divergence®d A&3sto] SHSHT

Fig. 1. Flowchart of information/entropy analy- (dispersion analysis), Z#E#:44T (diversity
sis. SAM/INF=sampling information;  analysis) 2 ¥ E45#7(predictive analysis)
CLASS=dispersion array program; RA- 6 e . . <M lef
NK=rank program; WEIT/INF=weig- 5% 7k e At (Fisher, 19_48, argatel,
hting information program; INF/ENTR 1958; MclIntosh, 1967; Orloci, 1972).
=information and entropy program; B e Al & Fig. 1e]A41 ¢ 7o) infor-
AQC=analysis of concentration. mation/entropy B4 < = 1] (@ Data

sampling®] 79| FIHES 918he] RFEEEY intensity(n)E Al oo wWE quadratis}

7% AAT ¢ JASZ @ weighting informationg ¥w BEte) fik(class) S oo =

275e] e HMt @ YN 7iftel ohstel RANK programe 2 rankS 7 eho} %

T A stz @ FHd information & o] 3] FEEES MHTE 4 Y=E clustering Jj

&3 £ ESHT(ACC) o 2 information/entropy kg ©]-S-8FB2 A HEREEE BRI B M

e golsA & 4 QA @ Atk
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Information¥i Information® ZIBEEMHS 7125 3o uwrksl gl o= Fisher(1948)
= logarithm H#E o] &-3}4 REZS information (I)e 2 vhel W),

I(EY=—InP(E): E=1,2, 5 errernemretaiiiiiii e ¢))
oWl FHK(EDL sl ATE 4 92w information e FA +zh(positive)o]w oh&3}
7o BEE o+ vt

I(E>:_21;Zij11n ]](E) ........................................................................... @

=3k Kullback(1959)& o] A5 (D8R o] & WA A informations} »? BIHE £
s+t
YEIm2T et 3
Information2- entropy$} divergence® [E4r3 <= Ql=v] (Orloci, 1978), entropyi o @ 4
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fioll & disorder® logarithm &<z T A Y3, Renyi(1961)+% disorder (H*)E c}L-3}
7ol viEby ot

In3: P(E)e
E=1
H :ﬁ‘_ .............................................................................. (4)
A9 A (DA e=09d= H°=InSZ Hmax’} ==, e—1 4= L Hopital ghl-¢ o] &
3o E49] HI:-«EZ:P(E)lnP(E)ﬂ— =]+ o]+ Shannon indexo]n], a=2% uj H2:-—111EZi]l

P(E)%*2 Simpson indexe]t}.
=g} entropy+= joint entropy (I(a, b)), mutual entropy (I(a;b)) 2 equivocation entropy
(E(@:b) 5oz @ased o|59 He B8 programe] 4 A4 4=t
Divergence’: BIUfEsH HIFHMHol o3 FEdol vt BES o] £5te) Kullback(1959)% o<
3 o] vhebuich,

X2:2I(P,P0) ....................................................................................... (5)
99 4 GlA BWES) RS P=(PDP@)-P())olx MifElel fdse Po=
{Po(1) Po(2)e--- Po(s)}t o} = divergence® disorder (H)& el o oh&3 7},

H(P; P)=H(P")—H(P)
zz;ilp(E)lnP<E>/Po(E) ...................................................... 6)

=3 FEWE)E )£ do = BIEEE S HIHEEZ D FET & g
) (€ L ) TS ST SRR )
olwjf F=nPolw F'=nP°2A n& Bifarlols] WRHEEWFDY F1HES HESE 5 HE
o g o] &b FHG
Ze v BRI (G =8 fiouhe o] &3ld HEE£ F quadratffle] divergence® FHE
¥ ATE G Ak
ICA; B)—=I (quadratl; quadrat?)
:;}_:,f;.janf,-,-/ (Firtfaz)

h=1, «eeer- L83 JTL, 2 rereererieei e €))
olw} A} Bz quadrate]n] groupo 2 [E4rd quadratl N & FHEE 4 gloh
w4 #i% quadrate] information FEe T} gl @ 4 Yok
I (species; quadrat):;ij,.jlnfh,f../(fh.f.j)

TR T T T PP )
A9l AN £ =E8 fuol 2 fu=5 fuol® £~ il .
olw] A ()3 (9] Aol 7k& divergence ()2 o] $3hoh.
4(1,2)=I(A; B)—I(species; quadrat)
=2 f.n2f i/ f..
e TR S (10)
£ %ol A £ information/entropy it o] &3t #Hf (vegetation) Zffo] AL
< Sl %% program 3 o entropy %o & clustering 3} v} #rpE (concentration) & EH}
st TS 4 A Ak
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Program (1) Sampling information prog-
ainiat ik ram(SAM/INF); ke BRERm =}
HoEfEfEe] wheb quadrat 279 4% &4
3 oksle] 3] quadrat & fERCl AR
o g% 47 9 h(Greig-Smith, 1957). £
Wgeo] 4] 3= Fig. 29} 7+o] sampling efforte]

281 —>
®

i ulz} information fHke] Hel7l YJoerR=
1
quadrate] = g4 ¢} quadrat 27]e g
b NG A5 intensity(n)9] 77 -2 information loss
-
i @4AD7} b AE e Re AR
K — .
EEs
Fig. 2. Relationship of sampling effort and inf- ;e
ormation. The vertical scale indicates 2AI:2§1 glfijlnfij/k+(”—f:‘j)ln(””fij)
information loss due to not counting !
entries beyond a maximum K. The /(n—k)
symbol a indicates the gain of informa- i=1,9, 75 §=1,2, -, ¢ = (11)

tion and b information loss. o] A (1)l A species: 7, quadrat=

el ZHtol A BEE EEQ £ R (—fipsk EiEgE R (kB9 A AL
fisk Qen sb5stch. ne @) quadraty] o Bl (intensity)o] s k& quadrat FEHE
intensitys] w}el quadrat 7% A A stA = e} (Orloci, 1970).
@ Class program(CLASS) ; {5k & 447 S o arraydle Jko] 4713 71 §heh. R-array
rxc matrix ZEHle] A rigt# (predictor) ] Ar#FL %] (dispersion array)g wsbe, Q-array
o3 (object) B S LTI = Zlolch. Predictive arrayt: 7 xc¢ matrixel 4 resemblance
AEste rxr ®E exc arrayshE zlo]x diversity arrayi: R mis Q-arrayshs Wil
& o] &t SEEEEE A ZdE arrayiko] oh(Feoli ef al., 1984).

array @ classe] RS Q2 Asz(E AFolAx 671 class; Table 495 F3)
marginal dispersion$ A4tZ3}o] weighting informationg 7347+ RANK program & §-
A% = o)&:;ch

® Rank program (RANK); informationol 3t 89 rank® 7 sl B2 thokdl}
(Orloci, 1976) £ Bfgeol A1 = equivocation information (E(a;b))-¢ o] -&3te] rankE A7
s BRUEEE 9k

@ Weighting information program(WEIT/INF); Orloci(1978)¢] program-g ©]-§-3}%i .

® Information entropy program(INF/ENTROPY); :HE8 #Zkis4rel +Hste] Fig. 35t
7ko] venn diagrame] 4] 77}x] information I@a,h)
& AAY § Yles programdti Zzhg
Ae g = A

(D information a; I(a)

I(a)= _z]:fhjlnfhj/fh-

:Jth;'ll‘lfh- - ;fhjlnfhi
——

Fo=1, 2, e, Speeerenerneenns ) I1(b)
® information &; Iy Fig. 3. Venn diagram.
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Ib)=- ;f infi/ fi
:;f snfi — ij ilnfy;

® joint information; I(a, b)
I(a, b= _,Z ;fhi,iklnfhj,ik/fh-,i-

:gl Zk: fhj,iklnfh-,i~ *? Zk fhj,fklflfhj,ilz

J=1, 0, Shy R==m=1, e, Sy eveerevncniinn (14
@ mutual information (interaction information); I(a;b)
I(a;b)=I1{a)+-1(b) —I(a, b)
:§ Zk fhj,iklnfhj,{kfh~,i-/fhj,i'fh-ik

j:L...,Sh; kZl,"',S; .......................................................... (15)
(® equivocation information; E(a;b)
E(a;b):I(a, b) — I(a;b> ..................................................................... (16)
® Rajski metrics; d(a;b)
d(a;b)= _Eié%zg; ............................................................................... an
(D coherence coefficient; r(a;b)
F(@;8) =1 —d2(@;B) | 172 wervererernerinirenit i 18)

FEE program-> APPLE BASIC, DOS 3.3¢ o] &% & A a2 =gl

ol 9] a, b W E = WHEA xy EE ek

Clustering(CLUSTER) Informationel 2]&} Clustering-2- equivocation informations}
Rajski metricsE o] 8319 sum of square(SS) algorithmo 2 fusiond} 95 clusters] 24 ¢
information SS7tg oz MAse FE &9t Clustering &L E4H3 clusterpye)
SS(W) informationg #HEolz 28 cluster SS(T) informationd]] A} =1 clusterfiie] SS(B)
informatione] Ht}, o] & o] -85} —,]?—xloo(%)i BES 518 ) v}(Sneath and Sokal,
1973).

EREFTAOC) HEHN Homd Bt BEo] BRE [E#5#7i% (canonical analysis)

& o] &3t fHEE FEE SHEEAW ¥ %ol A= coherence coefficient(r(a;b)) 7t
(Ip)% ol &3te] FEE thgot o] adjust (Ay) P N& 4203 o] WEZke]

Apg=I,)Rpy/ N ceirevisiriiiiiiiiiiii e (19)

N==pg/ | pHq|17% coveeerinmenrtmrieente et 20

99 4196l A Ry raw datac]s] p=1,,r2A data matrixel 4 2 hehye] g=1,
o ¢ quadrat® vehfich, Clustering fEHo] w2 9 clusters)t FHEMWPTES A = 5-o
#1FE Blockez miEolA ofo wHat HAHESITE AOC programe g ik &kt
(Table 2) =+-& 447 3+ ok (Park, 1984).

HEHESE  shvicl Sifton Bog rhulithigfell 1= el 300 [Eif& A 8lx randomo 2
(0.5%0.5)m 27| ¢] quadrat 30MHE /B3 HBES WY HWES 241359 378 X 30 quadrat
2] data® 99w} (Orloci, 1970) o] & RANK programe 2 20ff X 30 quadrat® Zo] A Z¥}
2 o]-% glc}(Table 1).
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=3 e vl A ARILE RuARSZ AAE A =44 z}i% Ev) & (Park, 1974)
19851 4956 109712 W44 dojol A MEike = st Awd 29 6fEMAT,
AQlE F-Z ofFMAT, 7hA % oA sfEmETS A g -9 9@%@?% g3te (15
X15)m =7]9] quadratd 7 #uffel 5~744 A ste] MBE = Y FES 2438 78
i x52 quadrat®] ZkE ¢Jo] RANK programe Z o] % 24ff x 32 quadrat® FoJ Al 4440
o o] &3} v}(Table 2).

# R

Sampling information %%} o) A information loss7} /g =] ¢l k (quadrat B}
intensity (n)& At £ oA n=25dw| 2 shrirte] Sifton Bogell A& 0.25 m* (0.5
mx0.5m)2] =7]9 quadratE o] &3 W FAbell 4] 225 m2(156m X 16m) 3~] &) quadrat]
A EYY BHEE ol &3

Fig. 4o A9} zto} Sifton Bog & #}(Table 1)o] 4= k=5 dw] information lossz] 32%,
k=200 A 1% on WA A8 (Table 2)o] A+ k=5 Uw] information loss7} 322, =20
Al = 0.6% % o}

Information loss= Bfildl SHE(fiy, n—fi)S BiFF EHG, -k o]% A4 A
2.8 fusk Ao A(11)§ o] &t A" Feoch Sifton Bogel #E4y MEE »=2571 A
Aaht W Fakel Al n=230] A information loss7} 0] = =& fEHET w RIS KErgQl

ES #Zrste quadrat 27] % 225 m*(15m
15} x15m)E  MfEsts Aol azpdael 3 7
o,

Ranko| 2|5t &l ®#%8 Table 12 37
#i x 30 quadrat®] dataE equivocation info-
rmation® & ffio] 3 rankE A 3}eo] inf-
ormation rank zlo] 17.397 (10%°]A)<l
20fE-% #Eslo] 20fE X 30 quadrat® A £ 3t
9l 3. Table 2= 78%E %52 quadrat =7} ¢]
Data- 7+.2 JFyp:o # ranke)] 93] inform-
ation rank gto] 16.215 (10%) o]Aal 24
FHS $Esle] 248 X 32 quadrat® A =] 319
t}(Table 3).

R3} Q array$} weighting information @
CLASS program$- ©]8-3}¢] Table 1o} A
R ; = , rankr} 13} 29) Sphagnum fuscumz} Spha-
s 0 K 19 20 2% gnum palustreo] t)3}o] class [RAES 0,

1~5, 6~10, 11~15, 15~20, 21~259 6

Fig. 4. Information loss curve. The sampling ssdh o @ i/siske] R-arraydban marginal
intensity(n) in Sifton Bog data (Table
1) represented 25 and it is 23 in Naej-
angsan data (Table 2). 2 A A8t o} (Table 4).

L N.wiangsnu

oy
[=]
T

241 in 10¢2 units

Sifton Bog

dispersion-& -1-3}3 weighting information
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Table 4. R dispersion array for a two species set

A) Raw Data by Table 1.

quadrat number
1234567 8 91011121314151617 18192021 22 23 24 2526 27 28 29 30

1. S. fuscum 1213102314 013 013242117 918191916232220 8 9 517 012 0 01321
2. 8. palustre 11816 4 5 0 8 0 5 5 51014 314 4 4 4 912181721 5 018 0 011 2

B) Marginal dispersion arrays

Class limits 0 1~5 6~10 11~15 16~20 21~25
1. S. fuscum 5 1 4 7 7 6
2. S. palustre 5 12 3 4 5 1
C) R-dispersion array
spécies 2
0 1~5 6~10 11~15 16~20 21~25 Total
species 1 0 5 0 0 0 0 0 5
I~ 5 0 0 0 0 0 1 1
6~10 0 0 0 1 3 0 4
11~15 0 3 1 1 2 0 7
16~20 0 4 1 2 0 0 7
21~25 0 5 1 0 0 0 6
Total 5 12 3 4 5 1 30

Table 5. Q dispersion array for a two quadrats set

A) Raw Data by Table 1.

species number
1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17 18 19 20
1. quadrat 11 21 5 12 3 14 18 6 6 5 9 0 0 0 3 012 0 0 0 O
2. quadrat 24 17 5 15 1 19 22 7 1 2 0 0 0 3 10 0 2 0 0 5 0

B) Marginal dispersion array

Class limits 0 1~5 6~10 11~15 16~20 21~25
1. quadrat 11 8 4 3 3 1 1
2. quadrat 24 7 7 2 1 2 1

C) Q-dispersion array quadrat

quadrat 24
0 1~5 6~10 11~15 6~20 21~25 Total
quadrat 11 0 6 2 0 0 0 0 8
I~ 5 0 3 1 0 0 0 4
6~13 1 1 1 0 0 0 3
11~15 0 1 \] 1 1 0 3
16~20 0 0 0 0 0 1 1
21~25 0 0 0 0 1 0 1
7 7 1 2 1 20

Total

2
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Table 6. Results of R and Q dispersion array

A) R-array (Table 4)
1. Information of species 1: I (Spl) =80.1258
2. Information of species 2: I (Sp2) =75.7142
3. Joint Information; I (Spl, Sp2) =92.6024
4. Mutual Information: I (Spl; Sp2) =63. 2376
5. Equivocation Information=29. 3648
6. Rajski’s metrics = 0.3171
7. Coherence coefficient = 0.9484

B) Q-array (Table 5)
1. Information of quadrat 1: I (Q11)=37.7339
2. Information of quadrat 2. T (Q24)=42. 1344
3. Joint Information: I (Q11, Q24) =49. 1641
4, Mutual Information: T (Q11; Q24)=30.7042
5. Equivocation Information=18. 4599

6 0. 37565

7. Coherence coefficient = 0.9268

il

. Rajski’s metrics

w3 Q-arrayi= Table 1o 4 quadrat 113} 240] )& 539 R-arrays} zbo] 64ffo &
[ 4r3te] marginal dispersion® A 2]3}¢] weighting information& #) 2181 £} (Table 5). =
e Table 69 72t}

Information/Entropyd| 2|§t Clustering Information/entropy program (INF/ENT)o.
Z Table 15} 2014 77}%] informationg Aelxd oz A A 4 g o] Table 72 Table
19] joint information #5Ho)lx Table 82 Table 29 mutual information f&g o]},

=3} clustering& Table 17} 20| A equivocation informationz} Rajski metrics& A] Abs}<

Table 7. Result of joint information based on the data from Table 1

12 3 4 5 6 7 g 9 10 1 12 13 14 15 15 17 18 19 20
1 | 80.1 92.6 54.0 98,7 90.7 94.0 £3.8 91.2 89.8 87.9 9i.3 8.4 92,3 97.4 90,7 86.5 €8.2 88.2 £5.1 84.3
R 75,7 91.2 97.9 92.6 91.2 87.9 92.6 86.5 86,5 ©4.3 £2.8 92,3 94.6 06,5 86,3 8.8 £3.8 82.7 84.6
; 73.0 96.5 £3,7 91.2 82,9 89.8 83,8 00.5 6.6 52.3 94.0 93,2 82,3 61.9 85.2 85.2 77.1 82.9
N €2.6 92.3 82,8 82,5 94.6 85,1 73.5 72.9 £2.3 90,3 92,7 84.6 72.0 66,1 05.1 78.2 79.7
s 54.0 89.3 67,3 79,6 69.4 68.1 7.9 69.4 £1,0 $0.4 Cl.4 €9.6 71.6 71.6 G7.3 66.7
p 665.8 B3.G 88.4 85,7 80.4 £3.2 50.1 69,0 94,6 B3.8 76.8 74,9 4.5 17,1 T7.7
; 1403 T2l 65,9 60,0 €0.5 67.5 73.2 81.6 5,0 63,7 62.3 62.3 51.1 50.0
s 5707 76,7 7000 7901 T5.2 37.6 94.6 (9.0 74.9 T1.0 71.0 €9.4 69.2
o 23,4 97,3 5.0 £4.5 71,1 61.3 57.9 54.0 52,4 52.4 52.1 56.2
10 30,7 47.3 53.0 72,0 78.2 55,9 43.3 50.6 50.6 51.1 51.2
1 3.7 56,7 7403 7946 61.2 44.7 40,7 40.7 48.6 54.5
12 22,6 1.3 79.5 4.9 50,7 52,1 52.1 53.0 53.4
13 51.9 90.4 70.8 70.2 67.0 67,0 63.5 65,9
14 €1.1 83,5 75.4 71.6 71.6 72.7 74.1
15 34,7 56.2 54.0 54.0 52,1 51,1
1% 27.1 43,3 43.3 44,7 50.7
17 21,6 21.6 44,7 46,9
18 21.6 44.7 46.9
1o 24.4 42,6
20 27.1
e e e
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30 p- -
(a) 8 (b)
. I
e A B L o A B §
INF &8 ,vq
X1000 ,:l
. rjz‘?ﬂ e :12 Ea N =, R 83 ] [
16 12 18 _ 4 6 _ 2 5
19 7 15 110 10 9717 14 3 1 18,130,410, 956 %15 8 7 %

Fig. 5. Dendrograms of 20 species in Table 1. The vertical scale indicates sum of square(SS)
of information. The (a) classified by basis on equivocation information and (b) by

Rajski’s metrics.
8 -

T

inE ss ﬁ&?‘ﬂu rlr-lnv r[‘{;'lwirL J_Jll

R SS )
6 12 11 19 22 17 15 21 14 10 8 7 12 4 3
4 3 ! 16 20 23 24 18 13 3 s 2 6 11 1

x1000 21 22 1% 20 23 14 10 9
24 18 16 17 15 13 8 5

Fig. 6. Dendrograms of 24 species in Table 2. The vertical scale indicates sum of square of
information. The (a) classified by basis on equivocation information and (b) on Rajski’s
metrics.

sum of square(SS) algorithmo 2 fusions) 4] Fig. 5(a,b)¢} Fig. 6(a, b) zko] dendrogram
o2 vebich

Fig. 59| clusteringe- Sifton Bog Zkt(Table 1)¢ #F 2 Fig. 5(a)< equivocation info-
rmation 7} % clusters] 4] SS-informationo] 15X 1,000 ¥+ E4 3 Fig. 5(b)E= Rajski
metrics 7S o] 3+ 71 o2 SS-informationo] 4w [E4rEt ZAolvh. o] clustere] ##ie
equivocation information© 2 clustering 3¢ & B8 cluster SS7} 30248, clusterpjge] SS
7} 1869501 2.2 clusterfile] SSi= 115530] o}, zal Al &S 38.2% (11553/30248X100)
s} At} dbelo] Rajski metricse] 9] @ clusteringel 5= A  cluster SS7} 5. 789, cluster
A9 SSi= 4. 21984 clusterf] SS7F 1,571 AL 27. 1% 9 v

w3} equivocation informationo ©]&} clusteringel] 4] cluster Adl= 13, 19, 20, 7, 8,
15, 59 7fc] = &9 w, cluster Bo]i= 11, 16, 10, 12, 9, 18, 17, 48] 8ffc] Z¥H
2, cluster Coll = 14, 6, 3, 1, 29 5ol £ 3= g (Fig. 5(a)).

Rajski metrice] 9%} clustering #55+& cluster A 18, 17, 11, 16, 109 5fEc] 23t
v, cluster Bo3= 12, 9, 20, 19, 15, 8, 7, 5,9 8ffic] EFH Y, cluster Co = 15,
14, 4, 6, 3, 2, 19| 7Rl ZF =i+ (Fig. 5(b)).

% Jikel 93 clusteringe] A z}ol] 4] cluster C= A9 ] &3kt cluster A9} Bx= & 3
ol 7} A+t

Fig. 6= ke Zki(Table 2)9] clustering?] #HHE & Fig. 6(a)% equivocation infor-
mationol] 2|3} #olv], Fig. 6(b)E Rajski metricse] 2|3} 2 o]}, equivocation information
o 93t clustering REE 2 clusterd] SS7} 438820] 32, clusterye] SSr} 319890 E &
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clusterfifje] SS& 1189484 A2 27.1%(11894/43882 X 100) % 2. Rajski metricsof] ¢} gk
clustering #(z.8 Z:f¥ clustere] SS»} 8. 1440] 31, clusteryyyo] SS7} 6.7210] 23 clusterf
2] SSr} 1.4210) BB [y 4hzio) 17.4% (1. 421/8. 144 X 100) 22 e} o),

A Ul Ao Fkloll 3l cluster [rsri 3719 clusteri2 4] equivocation informationej
o3t clusteringe]] A cluster A& 21, 24, 22, 18, 19, 16, 20, 17, 23, 15, 14, 132.& 12
flio] Z3= v, cluster B= 10, 8, 9, 5, 7, 202 6fo] = &Hw, cluster Co L 6, 4,
12, 3, 11, 19 6ffio] &= lrvf. el Rajski metricse] €3 clusteringol 4 = cluster
Aol 19, 16, 22, 20, 17, 23, 159 7ffio] Z3ts| 3. cluster Boll &= 24, 21, 18, 14, 13,
10, 9, 8, 5, 7, 29| 11ffo] =& atar cluster Coll = 12, 6, 4, 11, 3, 19] 6ffic] 3 3
ol ek,

T Fikdl 95t clusteringo] Flhigoll M cluster Cofl Al W] Z28F QFARS- w9l ou} cluster
A9l B: Z o7} 9ol B Figeel A= clusterin

2o #Eio] ¥ -9 equivocation inform-
ationef] 2}3} clusteringe] ,p,gﬂi-i— o) L3to] AL SETS Sy o)

EPENIRAOC) HHESITS 317 ¢8te £SEFE equivocation informatione] &3]
cluster A(12%6), B(6fE) C(6F)= et 1AW 56 quadrat) IR (A% 9
quadrat) o} FifHficl A WHAT (7} 4 5 8 quadrat), I 3FT( 4 9 ; 9 quadrat) 2] 3x4 Block
S A st 4U8)& o] -33lo] coherence coefficiencel- fi(24%8) el o ste] W= (L)

Table 9. Sum of Rajski’s metrics and blocks among three clusters and four stands, and adjusted
table correspondeding with block table and information

Sum of Rajski s metrics Block size Ad justed value

Stands I I 111 v I II III IV 1 II III v

Cluster A 43,16 58.99 52,26 62,51 72 108 96 108 36.52 33,28 33,17 35,26
Cluster B 27.34  37.59 34,20 43,10 36 54 48 54 46,27 42,41 43,41 48,63

Cluster C 28.48 37.36  37.15 44,47 36 54 48 54 48,20 42,15 47,15 50,17

7} Table 2 (R,)E o] &3} blocke] u}zf

A85E 3 adjusty] o} (Table 9),

. P AT Kol A AL Gittins(1979)
2 / e clustes ¢
§ ) 3} I?nfm ] IL}- } 4‘&"%131" 79/0 ‘}ﬁ_“kéﬂ.
= ¢ H i -\"\\Yﬁ """" T_" clustey B 'E_‘ ()1%9] H/A)Jv’_ ‘/]‘E}J/&l\ ttﬂ %_‘
F ~ N\ & o gskel 3 4jgleh,
g - Tocuster A Fig. 7¢] leld uls} 70o] cluster Aol
) North side Conty side

th s %o DT, AN, 45F, ww

L e s A e e

Fig. 7. Expected deviation resulting analysis of Abmdof Al VEbta, wbg R cluster Cof

c;)nc;:ntr'ano;}l of three cliustterscalndtefoxi S A, zald, 4 BEg R,
stands in Naejangsan data. Cluster o o .

reveals the different gradient along north avhr, 3T 52 Akl A v
and south sides against cluster B. o cluster Bel| &8t FAFH VU, &
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HE, A, HEe ddAl Aol glo] vhehteh
# #

BB EERE (communication theory)e] ¢}3} information#zo] JFHALS A= FHO
obut o} Bl LigelA BRSOl Sk E4pEel o] M L3 AL ML
B #2rel Yockey(1958) i"‘}t 1 o] &3t Aol AFolr, AN Rl Shannonigis
Magalef(1958) 7} 2 23t % Pielou(1966), Orloci(1977)%o)] ¢l 3] 4 information HE{S 2=
REZe EH 3o Feoli et al. (1984)2 FORTRAN program-g- 24 3+ i Orloci(1978)
+ BASIC programe 2 data 4472 & 4 glA s+d o)

2 ¥geell A= Fig. 29} 7to] 4% o) information loss7} £/ = 9] sampling intensity
£ 375}01 quadrat@e} =71 & st A7 288 Hx3d & Az EE BES
A2 5 A 3k

Table 14 Fhlol A n=259 = information lossr} k==5o] 4] 3295 % i k=25¢]4] Qo] =}
o}, old quadrate] Zrli (0.5%0.5)mE §iHS 27 gl w3 Table 26] A &= a(intensity)
o] 23Ywl] k=50 A information loss7} 32% 9% 21} k=23¢]14 00]x) i quadratz7}7} (15
X15)mz Fef o FHAMERER A (10x10)me] 279 quadratac) v g alo] A o] AdF
ol Al k7t Ewl EEfEEERC] & Aoz ey

Rank% 4 &= Orloci(1978)% equivocation informations} mutual informationg ] g}
=l ZFo] %2 equivocation informationg- o] &3}l classe] RAE <oz w3lg o

F1# = information/entropy 7o & clustering?] [E4r-2 agglomerative algorithm 7Eo
(Sneath and Sokal, 1973) sum of square algorithm$ o] 8- 3 om], o|w] # =2 equivocation
informations} Rajski metricsE o] 83|}, Table 19 clusteringe] 4 equivocation information
L2 Fatatw HFEe] 38.2% 9ot Rajski metricsoll Al 27.1% 4.2=, Table 29 clus-
tering 2 HiEol S8lA 37.2%, thiel a4l 17.4%% vrebsteh. olebd s
H7-& equivocation information clustering {55 o] -§-3}e] A8t}

&2 TETERA A M BIESe] BHfRE A (pattern)ol  whe) BRIEEE] ol 4y
Bl 547 (gradient analysis; Whittaker, 1967)3} o] @l Hilfi9] aggregation=l = B2igs)
o BAfRE ordination =¥ canonical analysis (Orloci, 1978; Gauch, 1982)% o] &3}d
classificationa A} Blockf#}¢] 7 & AOCi:o 2 f##istE Ao] wEo]}(Feoli and Orloci,
1979; Park, 1984).

PIBRIL ZORH(Table 2)oll o} &b #rhEESHT(AOC)S $]8] 4 coherence coefficient S A &3
o] (L) adjusti= 3x4 blockg clusteringo @ st I,R,/N(4(19))s Wy 3ol block
Mol AE ol &3tgiet(Table 9). 3fH9) cluster(A, B g C)9} JERIECT, 1A=
(I, WiFmDl ‘ﬂﬁ} BT MRS -SR] 79%, H R 21%% JeEh) &

—8tg o 2l o 43 o}

Fig. 79} %01 cluster Al Z ¢ = M Jblimel ¥ HiESE Je = cluster Coj
2= = B2 mplfEe]l A vebga cluster Bol 2 @EE 4 BEiLRlEe] o] 7t
slol vhebykeh

Information/entropyel] ©] 3t &4 o 412 Fol9l 4 aEtkol vt clusteringe & HES A &
BE dlAdhs olddl = BpESITOR HRNY BIFRS TR A stey o8&
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T+ Sk

i L2

Informations} entropy®Ms%-& BHstY b} Sifton Bog ¥ (Table 1)9} AigiLol Al
Zabsl ZEkH(Table 2)% SHFelsl o,

B4 information lossy} %/ w9 sampling intensity ()% BT 4 944 R,
weighting informationg EH T class® ¢l 92 43l information 742 FHEF on,
E¥7F v & o) equivocation information© 2 rankE A3l HEY ZAE F9D F UA
At

=&} information/entropy SHES 771X 2 FE3sle AW o2 informationd BHE 4
QA st et informatione] 3 AHRE MTE W Ltk Al Aste o2 entropy Fe
2 clusteringal s gz HEstg ok

R Bl A S clusterd} FAMATI] BALh ST HPEES ol &3l ML &
Kol A1 3{ES] # clusters} 4{H FHAEMHFTA| o 8l Rajski metricsE adjustal A 44784 o}
olwf F—ME(79%) wHE o] &-3to] NI o

Cluster Aol K3tz AT, xoddw, 224, A4, AFUHF5 kmEd ¥
A vrebsken cluster Col &t A vy, v, AEFVT, F2UI752 mEitE
ol A yvetstot cluster Bell &8 53, AVF5L iAol #AQlol mzA v
23 e

5l A x W
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