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Decision-making in Natural Resource Management

1. Objectives
(1)People--Economical, Social ( Global, National, Local...)
(2)Environment--Biological, Ecological ( Ecosystem, Lanscape, Land, Stand...)
2. Data Collection
(1)Data Determination--survey items, record types, questionaire
(2)Edit Survey Guide--survey objectives
--sampling design ( cost, accuracy)
--methods (permanent plots)
What, Where, When, Who ,How(Objectives, Spatial, Temporal, Persons, Technology
(3)Data Acquisition (Origin) --
A.EXxisiting data
B.Ground field survey
Species identification
Items protocol
Measurement methodologly
C.Remote sening
Different platforms(scaling)
--Global, National, Regional, Stand, Tree, Organ (accuracy, calibration)
--Different sensors
--photo image, digital image, MSS, video
GPS, Distance optical tools be used
Photo interpretation
Image processing
3. Database Management and Query system
GIS , Database, CD, Visual basic, Mosic



(1)Data input
(2)Data storage
(3)Data output (Data display)

4.Data Analysis
(1)Attribute data-statistic description (tables, figures)
(2)Spatial map layers-- overlaping/neighborhood/link
5.Model Development
(1)Descriptive models
(2)Estimation models (projection models)
(3)Prediction models
6.Decision-making Supporting System
(1)productivity--FIA, FHMS
(2)conservation--GAP, NHP (National Heritage Program)
7.Decision-making
Information & decision-making criteria.
Natural Resource management System
(1)Management Concepts Sustainable
Land Classification--Multiple Use
Integration--Ecosystem
Adaptive Management Area Management
(2)Management Criteria
Ecological --Diversity and Productivity
Biological
Geographic
Social-Economic--Diversity and Productivity
(3)Management Strategies--Demand, Supply
Land Planning
Land Pontential
Current Land Use
Pontential Land Use
Forest Planning
Silviculture
Harvesting
(4)Management Practice
Ecosystem
Systematic
Automatical
(5)Management Results
Environment Impact Assessment
Cause-Effect Analysis
(6)Management Adaptive
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a.PEf%HUEE (Random sampling)
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ZERSHUEE (Spatial sampling)
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B - BB - BRI B o M H N E RS R T R & e
FFEERTRIEAD - TMM‘ SR EAZ AR g4k - asth
AT (geographical factor) ~ #%I (forest type) BFLITIIR
sl (stand condition) % - iELLAF 0] DAAERYEIFE ~ AR A
HIREEE oA A E FE e ER o HAlR AR B mE
HIfZE IR R ~ EEdlary G R FIRER & R PRI il & DA (E e St B
AT R EN S E BRI AR A -

2) B BB FEHELNABE ANE o ILPHEEGEEANFEE
(arithmatic average or mean) EiFkEty (7)) % (average
squared deviation from mean or variance) ~ £ #&
(variance) BRI SBEIEAE S (BEAERRE) » B ARHEAYAES
AR RI73 e U 2 S0 A il B 2 AU 2 S =
3) BGRHVEAME S — E 2 EE < TAE %m/\ﬁﬁ—& » — Rtb oy
Jk (proportional allocation) ° . fyfx # 47 JK (optional
allocation ) °
A EEBHRANNER (variance) BHE - EEEAKS BRATREER

EEBIT AR - IREIRSEE T - BB EREE IRV E R -
B. HEHINERGAMEE - LB IR - {H & #E 77k
(optimum or Neyman allocation)HIERARER (B DAL
RIS R IERERE) - T3 IR R EUAME B (& SRR AR e
fR7=) B ZELLW 57 i (distributed proportional to the
product of class area & standard deviation) ° (5
S standard deviation =] ariance)
C. EBUANE K& v 2N HE BA 2061 - A7y g BUg S bk



BELAERER -
B PL EATEE - — &R T (geographic commits) #14FFE - &E/KEA]
REfEAH D EHUER s - Mg
Wy JE 4k - ATHEF 2 RAIDE » BRA SR RS S B HH S EY A&
VlkdE# -
MAERFEE (timber cruising)WyHW—K BIEEME - FEEEERL
B SN 57 JEARAE Ryl V[l @ g PO R 5 - B e ah el s P EY SR -

(Z) sk A& B AR S B S
1~ JRARRE 2 HUEAR

LUt E MRS st BR & SR R SR E R AT L 2 [l g (5% 1993, [R
1993), MEHEERLAGES (overlay) -~ BEHE (select) ZIIEE,
PR B EIER R 2 RN DR, DI E Z faife - Fiie ~ S
BHREAR ~ TR0 T3~ SR~ SRR oy e, BB K AR & Z
(IRERSTE kg S NNEI]IE
(1) B

HEIEMEIR ~ R AR - fiERA -~ BRI B
Al (Digital Terrin Model,DTM) o
(2) TR (EpRalE ) FeRSE TRl s

PR (1993) ATiEE Z LA B & S HIEIAE (PRI ~ MRPESR ~ AR
o~ K E >~ DRI TS aR B gm - TLAGE R HIRE) Rk
B, SRR E 4R RN SR FUERE - stoR] P A [ A (5] & 1
AR (tag) , ESHE—THAAS () -

(3) Bl &8 R R s 2R,

DIARBESRE ~ TgE - SEE - $mE, EaoE 2 EkEEE
oy AlEA E R ReE (AN TTAR) B0 CRZAMR) &, T =R, EAEA
[E] St PR A B SR MRS, oy AT IS MR S IR EMER - 2L,
RIETA i a_EREAHIE AR, NEIEIE ~ 3z (e - A K s &1
WEDRMER, WA AR E R SR -

(4) FHAEEE - HERHEEH

ERBMIELE ~ K ZEPRDTRE R r R 2 AR DR F 2L Py
TSR ~ ML - DAMEETEAR S ARTE - B > EaEC&GPSEMi
R~ BARE > SRR E -



K ARRERE ~ B A 5T AR E

PlBertalanf fy A THM Sk A B 2 FAEMiR (14 F4£) S
HSERE - BT MEE T o > SREUR - T ~ Hm 2B
HERAEBEER > BHE - $EEZ RIS E HE R - 5%
— o AR AR E ZEAL E - Bk F R HERESE -

T— AEIE ~ WA T i

SR DF SS MS F Value
W 2 25.441956 12.720978 *
6.17
Ak 3 21.403898 7.134633 *
3.46
23 [N 6 20.492197 3.415366 1.66
* R BB E KR (MSE=2.061746)

*DF fyrrhfie 2 HHE

DIFFLARSBITT 2 - ARSI B T AHEBTE A + AR ~ 7 - HRHEL ~
P~ AR R AR TSSO SR LUKIERTE LA
RRBET AR ARB LR LEEEL SR | B S SRR
ML SISO TR S AT F RN o (AR AR E
152 AR LR A I - B EATRS B E B AR B L7
%o AR A AR 2 5% -

FEBMEFSE b+ FRRIE ~ 0 A BTS2 53 B U e e
5y - AREEE DI F %R L BT - 45 HkWhittaker (1960) 12
JILFK SR B » A0 — ¢ BIIRATEK S B SRS T L A R B
4L o
HT AR HOBSET AR » ST 5 GRDIE B4 -

NE ENE E ESE SE SSE S SSW
NNE N NNW NW WNW W WSW SW
1 2 3 4 5 6 " 8 9 10

& — RIBEITALZKTHE (Wittaker 1960)

(=) AR AMEE Z B R &1 S 51T
I FEMEG LRI 2 M E R E (H1993) , A REENKAE LA K
JIEEEUGIRE g, MENE - HiEE - TSR - aE2EE, TERE



BN ~ BRI ~ BERBRIZ Y EER, eftERER 22 - BANE,
YEIES - 158 ~ Be[A) Ry, IR Rt + 7 REERRAE AT, HRT IR
SO L HilE, TSR R E N 2 B TEL, EEEMITESR - MiEE
B, RIMREZALE (WEL) , WEERLIE - HE ~ 8RR Iy E AR
Z B - MG Z I Fy 68k, IRIAERIT Ry 88k (IR =& IHH
&), FERaEE sETEEA, BaTIIFHRAEHE, EFESERE &0
CIEEGIE UL C - PINPNIR SR (S S

4 HUGHE B R AT BLEs

%5305
(=) F35

1~ BRI ATITINILOTUS DU % -
BN AR E R A4 P - o e
2 ~ BRI R R 5 AR MOR &R T S B o &R Oy
M~ WiAF4E SR Rk Bk ERHE -
(1) feifdgH
KRR FHRTTAZ B3 IR R T A A B S P Al 4 2 AR R M B 70 I
A AET T2 W PN R RS R A 2 70 My DS R 4H B 1 R S B 8 s 2
SR -
B T S N R B N B & SRR AR IS 2 B oy EE R AR AR
TERE 28R ~ MRy &hlE - M ETREZ EFRETE -
Rt s — S ~ HEHE - HNESEZNFR R EEE -
HE(EIFE (Importance Value Index @ IVI)
A. BEIRICZETEE (Density-Frequency-Dominance Index) %
&~ BRI BBE (B EE) EEHE - BN A —EHE - H=
IR — ALY S SR -
B. IVI S A + B + HEHES Y - BENTE&EANER - HYE
TEZREWEy B EY e EE—EYHR - AR EEE A300 -
C. EEEH A HURFEAE YN sz BBy A B - SRR ~ SR
FABEAIE 2 e et (2] ~ #k1989) -

HAEY) 2 FEEX100
MR = (1)
Mo R T TEYIPRE 2 4EF

THEEE (relative density) %




H—HEY 2 RES
X100 ettt (2)

FT AR N R EFEY 2 PREL

FHEMEEAE (relative dominance) %

H—1HY 2 (BB (B EE) x100

- (3)
P A TE(EEARE 2 48R (BB ETE)
EEEEE (Importance Value Index® IVI)
=SS + M EE FHEHESE ..o (4)

(2) MRI&hHE

Mo &EERFEMAT ~ Tl ~ MORSZREMERBEAR N - Bl RS
Mo RBERANKEERAVSE 4R (Husch > and Beer 1972) ° KA
PREVAR T &5 o] HAMORBY PR REE I = B ~ BrEifR ~ fehs ~ MR/ N
TIAAAILAEREA T L E R M iy —Rorn 7% - YRS E
&R SR MU HER - B AR R el 8 (20 (5) 20)
AR (F1988) -

A BRENEARIIM TSR AL R E (x, 0) KECEERI > KE
AV =(ER b, cZ R EHEE (a, b, ¢, ) -

f(x,0)=(c/b) [(x-a) /bl expl-(x-a)/blC ........... (5)
AFHY a = b>>c>0
x RHEER
exp fHIEE
(3) ENL T HE(E M TR 2 e AR B TR
Moy ETE A R N EMRMAM R B - SER A (diameter
distribution method) H& B ZMIE R @ Bt RIFER
(whole stand method) HEMIMIREUEE « Alie ~ Hfr ~ HE - &
HERVEER SIS o RN KA EAE - MRl 55 Frld
AHICAE R - BRIINFETE AR LAY - 451 - B2 > ARXARFH
REMERAE - DIHIPALE (topographic position) K J5{iI (aspect)
w EERT > TEERISEEZIEHER > MARKRREBHE
(Kellman 1980) ° FrDALISERE ~ S(m) ~ TGS St B A AR AL -
FE A DU i MR MR R 2 -
A BEPHR B B 2 B TR s dh &=t -
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B . A BEARAMA B HE S BT N Z MR (suv) -
DIt Efabrz - DUEREAERZ A ER (SUV/ha)

SUV/ha=2X2V,/ha V=E(D,H) e iit i (6)

Ay v, BRI TR
D : s ER
H &
C. FIABER A EKEREE Z A TE (DDM) -
D@ mEfERR 2 - DUES A EE 2 MR ETE (DDV/ha)

DDM/ha = Nt § (X)E(xX, @) . v i (7)

Y Nt AR AMOARREIRE  BEAT R 2 MRORREL
g (x) Ryl s EARHY R AIH=£ (D) Vi=£f (D, H)
f(x,0) IO —a,b,c

D. B ANERFKE “mainsps » a> b » ¢ » Nt /ha » SUV/ha
DDV/hafl ABEEM I HEF -

E. @8RS EE (a, b, o) LM FE B8 (SUV/ha > /ha) B3 &
(slope) ~ ¥7[d] (aspect) ~ JGIE (AH) ~ FkiE (age) Z B4 E H L
BT EERS - MTEEIIRIR « MRl FEIARE (5 Ry B4R B8 - 1%L -

F . E & SPS T FHAYBIARAY ~ ARoy&ERS  MTRELt N+ - el
Z2 MM TEHE (I -

TR EERE - RO BRI A S 2 -
FMAISUV/ha=£ (BE ~ P ~ JBHGE)
EMAEIDDV/ha=£ G ~ ¥H ~ J8HGE)
BMAEIO  =f (B~ Hem - RIS

G . 5 L 3t F YR OF Ryt R AR B8 N bR ~ J 3t S LAt - 3t R
FARY o {58 =& RFE & Frag B > MR E B SRR AMOR ZE N TR DA
e R H T B EE 2 R E

H. FH (c) (d) FrE 2 BBz R 2 MR EFE (Suv/ha) Bl (DDV/ha) >
& (6) Bl EERAMBMBENEE - oA RHEER (ratio
estimation) HEFERIAMEL Z MARETE -

I. DU ZE HI R AT AT s SE T A (DTM) » B E Dl FaaERl
FTETR SRR [ 5K H A8 K AR 25 1Y 4 0mx 4 omith B BE ST A S35 3
&~ S~ IS -

J. DL (B) Pt & Z o 18 0 B 4 i R =X > 2K B (regression
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estimation) &1 K IAMKEL i 35 2 B T 2 MR HO DA Gt - Al
TER ML 2 MORETH >

K. DL (H) Fri2 2 880 ( 0) R #EAE R - 2KHE S 25 3 B BT Ay P8
(parmeter estimation) > FH#E () WEKTE IR HEEKIA
PRI 5 0 R B T 2 M RRNE N DA BT - Al 8 il R AR 2 PR E TR
DDVpar °

L.fHLLE (H) (J) (K) 5] LB 4 SSVre » DDVre » SUVreg * DDVreg °
DDVpar 1 fE45 5 -

M. sl R R S T MR HEA(E -

N. At B S R B R B S M BRI TIRE - B AR -

O. EAMKPLIE ~ FREE - HEoKEEFME - T?BZE—%JE AlE B o BA]
JERPRSE ~ 1T S A P AR S AR R AR bR 7 &8 KA R 7oA
[ B B ]
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SUVIreg | _ I s - ik HefS
DDpar B~ SYARE
i
v v
iR - TEE B
HE A e BB | <@
, KIS E
v
B & LRI R &
EFAREL ARG5S - B0 4k
EERIE MG - B
AP

BE I hE - &

1

SrEHEERAE:
(1) PR R R AT
A oTEE Ll A - EASERIRBUR R & th 2 R > DURTEM

R~ feife ] o

BEF_EAMERRE EHEER T

B. BEHIRITAL ~ MBIN - SRERRE T AR - Kt o

(2) Moy &bt

A CKREZMEERE - TR R A SR ~ MREY R B s B AR
BN HETRSR -
B. @A IR~ MRELRI 2 A REHE AR -
C.DwWeibull pdf ZKECE&HE 2 HRIAE » M IR EORERE
K wWeibull Hf#fa~b~c -




(3) LT HE M R Z B A -
A. B i SRR HE(
(a) &t N Z FrA A HEAM 2GR Z BRI R R DA
& I PAS B AL R S T Z HEfd (suv/ha) -
(o) M B AL B AL AT 2 &5 & (DDV/ha) -
B VM A RRHE (S
(a) BIMOPERWIEREUTMMRE ~ B0 - $E - HRFE
AT E T 2 BB L -
() FI 2 el AR S M TR PR A R
C. R EMIIR
(a) FIFHEEE AT (GIS) HYEBE ST TIRE R > &8 - &EFEHY
72 [ BB A 0 (DTM) AL 30 A A BY R B8 & o0 A ~ HERLE
AR MR R RRES R Al ~ ERE il -
(b) BEATREMANTEEER - MEEE - K& &S E g LIE
17 > S E R ~ Mo - Mo EEE -
(4) & BTl S MBI TR ATIE -
3~ BB DU = IORME R A R & 2 bR B RHE A R B & 2
WML Z R E TR AR AR AR -

+ - Ik
EERE - MERRE - FRERE - MITRUE

1. RCHUF AR (R ZEME) ~ LB B0 ~ YR - R,

&Sy BT

2. FBEEEENEAR, TLEDE (pooling) , FHE

(1) fifEaH Ry« &R T SRR Y -

(2) EEMOIER (ERHH) —DWei-bul IR BT R & &
B BITE 2 MR 451 (AR TR) 15T > HIKSEENE - SR CERE
HERNHa > b cHAEREERIMEL - HilEHSBRMRIEAE
BRI MBS

(3) BETHE
a ~ B - MEX S ERMTER S EREWL 0 -

H = f£(D) Vv =f (DHF)
b ~ B HITE 2 &8 & 0] BRI B Et BB TS ~ MOy ETEE (SUV/ha)
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M E RS FAE (DDV/ha) 5FE > -
c ~ 1@ #H B 2 Moy B 0] oy ERBIHE( U ~ 20 B HE (A B R A A =
fii o
3. fHeIs i FIFERIE (F EMAE) - (LB REESERE - BIREE - HaE -
W E S EE TS > TR S E S R T Y A R E RS (E AR
TR > P DA i 2 B AR 2 MREEL P B SRR 2 R ERR & -

THife & TR
1. BRI Y
PREER (3 (bt B AER R 2 AR TR TP E RS 2 B B A E - 7
iR B MR R AR SR e A (i 2 EEFRAT et A/ N HIE - Ao A
BT MTE RS — DL EIRFER ST R TAR © JEMRHER (3 AR B PRRIL T LA
5y o EHUAIHB A PL P = APl AL H B R R -

5% + 3R A 5% + 3R A
011 BASRET 114 EER SR
012 =Nl 115 LI EZ S
013 aARKE 116 SRR EYY
014 PR S 119 H A EAK
015 E N 120 ANEHE
019 HAM K et 130 NBHFER
030 KEtFER 141 FH REAEHEA
040 PR 142 R EY I
050 KR 143 EUTR=Y S
061 TEPTHR 144 R IS A
062 F R TR 145 BRI bk
063 R TR 146 EESEVEYES
064 FITTRR 149 HAFESE
065 &RTTAR 150 AR
069 AR 161 FEPTIEM
070 KrEtR 162 B TS RR
080 KRIYTFER 163 JRRT AR
090 RITEIFER 164 IR
111 fa RIS 165 LERTTIERR
112 UNEVEG YN 169 AR
113 2RSSR 170 AR
5% + 3R A 5% + 3R A
180 ANTREE 639 HA R E
190 ANTTFEEHE 640 HC AR
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R
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HI o EACHAOT -

OB BUER #2 & RS BgER K ¥
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AR/ NZ B » AR EAR SR LURE - BRENEER @ HFEZ KN
RITATAR N FI2E{E EATn U E \

LA AR PG RN R (I AG FEIFY EE R \
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2 Bl e RS A P oK 2 e )

3. R M R lEE N B — AR A R T\

FE AR IRE R R R - BRI b — R > Bormam(1953) i i 1L R ki
ST AL s - Hdimsi R TR B PR EE - BISNTSEE T
BT 2 A ER IR Z Ll > 26 PATARVEE IS EE - stEEmEREN S > &5
ARSI S AR @A - IEAClaphamuffesd » K8 RATEE16MEAIEEE - th
it

ar A ] T A R R Ly AR I A R - AR — SRR A IR - R R
RS - WA FYER AR ERIERE - T —ERIPAVERE - B —iReE
H B E R Bl o e B A e g i —(EFE R s BN - L2 8 Al e
SER—EEEA - SR EFEE - EEEA T R A g 2 R -\

\3

T~ &\

\0

R AR Z B R A EMER AR Z TR RSB & — A5
iz

BE AR IR 2 2 Hltk - FEBRIRF ] R 55 JIBRR  BUE AR BB RRE AR i
R ABRERZAERHE - ERFEYIAJERERE 250 -\
FEEFT R A AR Al - 5 R B SCNAIER R AT S 2 S NEIR > B9 &l il S
B

RAVHET TR A LAF - \

AREGHEEEAM AL » —REE(qualitative) - —FyiE & (quantitative)

> M E STREIIR AN Z R RTAE B 2 B N Z R e IR A
SE A RRFE AT - BB ehE e A H AV R - 0 e i NI RR Rk
EFIR - \

\3

N~ SEER

\0

LEhg R ~ B5E 1968 Yt EsaA 2 thl 2 RE BRIt 6555

2. HTETE ~ MOCEE ~ 207k 1977 DUREIHUEE 7 /AT A& bR S 2 Ehi AR
B 10(
1):11-18\

3ERIEHE 1976 EEILHMSA—/ NEKEFEERMESE LR W5 (—) Z2XRE
TR
£5118:183-199\
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4.aRaGHE 1977 ZEALE S —/ NEKEFEEBMERE AR ZW5E(7) i
A A
A HHR T A Z R ERERMITSE#HE119:201-215\

S.60056E 1977 ZEILE S —/ N KEFEEMMER S LR ZI5E(=) YR
L GRS
2ot EREERMIT7E#HRE120:171-184\

6. 85 T « #RGHE 1983 HMIEYIEREE ZERFEIFEERT p.172-195

7.Kershaw K.A. 1964 Quantitative and dynamic ecology. 2nd ed. American Elservie
r Pub. Co. > New York. p.13\

8.Daubenmire R. 1968 Plant communities: Atextbook of plant synecology. Harper &
Row. Inc. » New York.(FEES s 5% 1982 ¥riEE 5L 88 THTEE1T) p.92-108\

9.Ellenberg H. 1974 Aims and methods of vegetation ecology. John Wiley & Sons. »
New York. p.47-51\
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— - EE R A
SN
= B

Vg~ FABTSE

EZNEPNAN
QS A TR IR R R AR » B2 - — ATl 2 A
WEAZHEIFEA] > EERE R BERGHERAE BB FAIL - B EE
ZRT R lrEEE R o KA B H R ZBAR/ N n > AIgEREEZ
SRINRE AU B L Z By & 2 > RE T ZHELE ZIRH - (H51980)
BAR N R AR R HE R # (R 2R

o N—n
t —x
n N
=E
U
g
=  FREM BB R E  BHEARA L 21% - EAHRE AN
U
N—n
t (cv)2 ( ) =E
n N
HEKE
o n AR
Nx t x(CV) 2 N = His B A {3
n= E: [ E
Nx+ t x(CV) 2 CV : PR 88 FLAR B
t AR HEHER R
hEHZE

FrLAGRRE 2 SR8 o B GBIV » BB RIGRASEERE P 2 8 - R
B R B TR S B R AR B N IR B B R B R T AR 2 &
SRR RIS R 2 K EE o AR R R E B E R ZE R » Al
PR 2 AR/ IME HLASETRESR ~ > ZMEMHEE - (151980)

FEAREORE N E ~ M EREE - BEE - HENHEEEER
il o B DLEUEERF TR [B] 3 22 2R E BR A AR E R AR/ « WRFIA
BV

(Hnz—— N &EEEAE
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(E)°? n - EARE
Nxt’xs?
(2)yn= E  HiEAEZEZE ok (BEE)

t o n—1ZHEEE t 71fiFR)

t’xs’
(3)n= SR = 7Ny b=
(E)°
Cv : M EEREE
S2 N—n
(4) S = ( ) SX SRR A
n N
C : THEHELE
C—Co
(5) n = Co: —fBiZ
C1

C1: HHEAILE

WR A EEEAA A (5) 2 GHIE TRk 8 RA P R4
EFNT > Hop (5) AMCRFEHIRAV AT > 1M1 (1) (2) (3) (4) ABFH
o ML (2) AZFRE A ESEAS - BTz -

I~ e E

FEMGA e 27 77 > W& 77 BT 2 Ba R bR
H o Bty - KBS - DEAVER L - e BT LES
K& B— /K& LR IERZM - GRS T[T - Hig. 58354
H > HhEEEE M EEELL 9226 NE > REM - AEMHEESE
F.66090NHH - WIEIN ¢ FrL MG MILE - BT FEMIGMAE (FRk
MR BT P RS E M E A EE M A ERE BRI - )

i OMIIER B ME
[l 7N~ B AREE (B 1993)

SR T RERRILOAR HE BER

B RO OAR AR o - ORIERRAE LR ~ A
S VN RS

REL T OREENKOOAR ~ FERIRR BEEIRAL  RTT

MRé&k T FER HRtak AR
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HE REROOAR ~ Bt B9 S a0 RERTOAR
[~ B ARRE (BR 1993)

N~ BREE (Bt b )

B A T ARG TR Y > 1A HUR R & 5 A T /A e B R R AN
8 o ABAMA R E AR B B R - R ARG (RS ~ &
) 5 R b B AN B 2 AT RE S (SRS R R > RRIZIRFVERACZE
HEAEERNE - BEt - BEERERBPERT > AR S E AR A
8 o AHFEER FH R B AR (BB b i [y > RIEERT A0 st

N ARAR/N

Nx t *x (CV) N = sk B A {3
n= E: [5EE
NXE*+ t °x (CV) CV: PRI FAREY
t R HHEEH t R
s R (E
CV = 222 _ s : fEAERE
< X : AEREE

EINS€ 1R (w827 o B IS o i N o G B N R )i NS Ve el DD e
Fo(ESBACRGH - HILREEER A FERE T - Bl S R AR/
BIARTE] o BTEAAZEEE AT RalBRai & - Bk ABREI & MAvE & - Al
AR E - & REESOR R E R AR NZ MR © ARIGH AR 8k Ak
& o WFRA MG A R E R EERATR - B+~ ¥k A&
fr &= -

Tt MR A & U =

I I
fat | ORIERE | RiNE

I I I I I I I
| B | A || | B
| leook | BRI B KR
| | | | | | | | | | | |
[ [ [ [ [ [ [ [ [ [ [ I
A S O A T A O O
| | | | | | | | | | | |
[ [ [ [ [ [ [ [ [ [ [ I
I S - I R A A A T N
L l

Rk« 2EE A+
EEFIR B 1:35000
MER A AFEE TR
B —+ ~ Fr{ MRSk A& B E

£~ GEREAET
(—) FEabeEmE

FAS [ERE ~ AR BAL KA FEM T 2 EZER T SR FEREEER
e RS - R = BREEGETR

K= REEBSETR
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| R R AREUET | HL BE | B R | MR | EREE | ERRE | JESEE |
| | E MBI | BREE [ Bit(a) [Ht(a) [#t(a)]
| | (ha) | (N) | | (cv) | 0.3 | 0.2 | 0.1 |
| I I I I I I I I
| K B 11617 | 2323 | 33 | 07344 | 7 21 | 137 |
| BEFELA | | | | | | | |
| | | | | | | | |
[ | | | | | | | |
| WE/H | 3512 | 702 | 5 | 01479 | 1 | 1 | 8 |
& B | | | | | | |
| | | | | | | | |
[ [ [ [ [ [ [ [ |
| 5 AR |52.87]1057 | &6 | 0.1356 | 1 | 1 | 7 |
I I I I I I I I I
| & B 1.20] 22 | 3 | 0.8376 | 8 | 13 | 21 |
| I I I I I I I I
| # AK|14.17| 283 | 3 | 0.3306 | 2 | 7 | 50 |
I I I I I I I I I
| & B 3.24| 65 | 3 | 0.3414 | 2 | 20 | 32 |
| ; I I I I I I I
| #a | o.79| 16 | 3 | 0.1753 | 1 | 2 8 |
I I I I I ; I I I
| FHER |33.14] 663 | 3 | 0.2640 | 2 | 5 | 36 |
| I I I I I I I I
| f& | 6.13| 123 | 3 | 0.5823 | 6 | 12 | 74 |
I I I I I I I I I
=

|

= =] 26275] 5254 | 62 | | 30 | 82 | 373 |
| | | | | | | |

AR+ =R ARG E N EHEERE et E R EE 775l
Rz Ry MRS BB (GG - BERONEEs e (EiklE - BRs
TEHIES KB 3 73 (k& - M H BB RIERE SR B S RSy
MER B E r] UE BRIV B R - (B RN e b B D i e
& ERFEAFERM O EEZEA - T EM S G R Z A TIREE %
AT (RKRE) - HRFEEGRIE RS - FrEA Tk 8 2L
FFERF > TREREIR S - BRI Rt (EMOGTEIEA A - 898 5 4 (&K
BIRER) - FTPUERREF AL - BENM T ERERHRNA - FrildEEm
DUARA [B] 75 KBS & AR &

(=) FEEMENEREEH
WFRAVU : EEMESETFRITR - UM T 2 EE SR EM EN(EE
B -

HEEEREY ST, = —( 1- —)

Nhxh 26156.7696
EREEEE xst = X - - 4.9784 ( m3/0.05ha )
N 5254
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sx, = 3249099.805
—(X. 82 )
N2 H XH 52542

= 0.3431 ( m3/0.05ha )

95 % EAEH]= xstt / +Sxst= 4.9784 $0.6862 ( m3/0.05ha )
99% (EHEEH]= xsttt / +Sxst= 4.9784 +0.9126( m3/0.05ha )

J[/2 ° SXst
7= H 7 (Percent of standard error) = ——m———— x100 %
=13.78% xst
2x0.3431
= x1009%=13.789%
4.9784

SRR T R Ry . 78% ( BEE/KAER5%) » T % ( k-~ 8 ~ (L 1979)
AR E R - TR - 8RR o

T~ REMESGETR

I I I I I I I
fif TEO[E B TRREE | EWEER | SRE IR | SR | SRR |
(s2) | (82)

[

|

\ | (ha) | (Nh) | (nh) | (xh)(m/0.05ha)

\

\ | | | | | H [ XH |
| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |
| KB LA | 11617 | 2323 | 33 | 55527 16,6293 | 04967 |
\ | | | | \ | |
| | | | | | | |

| [ [ [ [ | [ |

| | | | | | | |
BE N B 3512 | 702 \ 5 | 64731 | 0.9166 | 0.1820

\ | | | | \ | |
| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |
| BE R | 5287 | 1057 6 | 28717 | 01516 | 0.0251

\
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| |

| [

\ |

| H| 120 | 22 \ 3 \ 2.6109 | 47825 | 13767 |
\ | | | | \ | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |

| 4| 1417 | 283 \ 3 | 4.1398 | 18731 | 06178 |
| | | | | | | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |

| B 324 | 65 \ 3 \ 2.0772 | 05029 | 01599 |
\ | | | | \ | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |

| o #1079 | 16 \ 3 \ 1.0783 | 00357 | 00097 |
| | | | | | | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |
A E M | 3314 | 663 \ 3 \ 6.2553 | 272711 | 09048 |
\ | | | | \ | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |

| #| 613 | 123 \ 3 \ 1.2155 | 05010 | 0.1629 |
| | | | | | | |

| | | | | | | |

| [ [ [ [ | [ |

\ | | | | \ | |

| & 37 | 5254 | 62 \ | \ \
| |

| |

J\ -~ &5

DU MRS B B E ek AR @R B EEMORNEIRATHR A » FELURETE
IR EREARE AR NIAE > BRI AR ERT R AR E MEEERN s E R
BREE iRz Rs WEEEs FIEREEE - RERs BEESs FFERE
B SRERs RS FFERI73EEE - DR & T EMA 57 B AT ER 2 B
EEE - AXEMEEEMBEESGEEERR > & .9784 %
0.6862(m3/0.05ha) , W HXREMWET 7. 78% (BEKERS) » HM
s > A EFEEE - EREM RGBT > BT DR ER
MR K AR o
Ju~ SIRSTR

1. 455600 1980 ARMMETE: BI4wSEGELSR H1le67-316
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Z+#H &2 Forest Survey Method

—  @MERNEE MR T A 57 K
LIIARMRRZRE BREEA
2 FRREATE
>EERHAERA
3 IEAEHE
aHEARTHEGSR  SHEMOMEZ A
b B EAEIREK ~ PR RIE &
CALAMRTRE
F(a) & B SN & B 2 — AL SO AMER LA AT
(b)EREEGORE R SIS ER e E"E1r
BRI RR"EM R
OWEPEREE  >HE

— ~ Bt £ (Sampling method)
1LEFH
AHTEUEE S G2 B (AR 7 8RR E) < BEEEE] (population) 7 1
75, I A BRI R L — 5T 70 i AR R4S (sample) =i
& (plot), DU ASAHE AT 52 1) 2 HEAdTRRE, R R HUER S &
72 (sampling method, sample survey)
2 AU (A &) IR FRR P
(D)5 P AR T T A e IR T AU A RS
() HIE BEAE RS A PEREE
AECFIERAE M AR REHE
3. HWY
(1) mT o N Ry B AR B i 4 R R M
(2)H]5ra. HAYHUE A (purposive sampling), /A A\ 2472
{4 (Bias)
b. HARHUER A (probability sampling), %8¢ H].2 -

(PRI A
1. FHeRI AR, 1T B R P il Z AR R AR © BRI
ERNEHT TR EE BTG & RS FRET R ERETR &
A B o
2. B ~ BEREMNA [F] S/ M R A P2 i B AR
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RoTE R E S AT A& - AR AR EE = R E 2
BRI -

(PR E T T HU R A B R

1. SRR fa] R S B PR s DE AT B2, T eF B B e B
KB IER B IH H R AR HLT AT -

2. EETEMPHE ZNE @IE S U FERUB R G TR
JHEEL MR T Z 5 = 2 (B A A RS R o, ] R R
SCRBECRHPTRAVEER -

3. A HHMHEMEREGERESE  pEREFHEMAM R

>IEMAEE ARG RS 2 &R -

4 IRAAIEERERHAE  pHEMAERE T EERETT&
HEAM SR E P (EHIB R MR s J PR AR R & A ] -

L~ MRS AT A ks T R RS AR
A ZEHEHUEE (random sampling) (&= EUEE)
1. R HA%E (Sampling with equal probabilities)
(% (sample plot)
(2)EA A (sample tree)
2 RS e B A Bl S B = H A5k (sampling with varying probabilities)
(L)%= Huss (list sampling)
(2)3PH A5 (3P sampling)
(3)tEEL 2 (point sampling; PPS sampling)
(4)45%(ling sampling)
B.JE A% HT 5% (non-random sampling)
175542 H) k5% (selective sampling)
(L)fZ#EH £ (purposive sample plot method)
(2)fEAEA £ (probestamm, mean tree)
2. 24 H s (systematic sampling)
C. —EXHUEE 2 (two-stage sampling)

SR H A (Sampling with equal probabilities)
(D&% (sample plot)
D.f: HetRel—lE B A AE AL PRI Bt & = 85 AR, 1
FEHET R/ NEEATEEN  SEHIEREeMEECTE 2 (E
T 2 . st (probeflache) A S T 2, HAIE &
FEER T E A ARG 4B 15, (& e e T2
Z BV & F R TR P A2 AT o Bt 5 + P R e AR
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Note: BMABURA Z & AH S, it LLUE F 1% (equal probability
V)AL - REIBEARSERE Z Bz itk r & E
FRAFPRAR MR L 51T L £ 5P P.F (probability
proportional to frequency) A2 I TG E] &, AT A XA [l
15 & B 72 (fixed plot sampling)

(2) kK £ (sample tree)
JE R AU E R R B AR R (B e S Rt e R
Firfe  BERER A R FEEER - 2R A AT (E F4st
J7 AR R B E R A AN -

NGRS B S B e R B A (sampling with varying probabilities)
e R R HY B AU, (R K B B 2 BERG A+
HERZ R -

(DFIFEHER (list sampling)
HUBR AR B th AR S ITH H 2 A RS R -

(2)3PH£% (3P sampling)
SR HH:(1)FrER P2 "Probability Proportional to Prediction
LT AR AR B TR B R IR LD -
(2)3PHUEE A EZH N M B EEFHERM M TR A E A -
(b)3PHUER Ry A Fid 2 ZEFRHUER
J7E Q) FEEFEAMAN R EA MHE(DBH), IEE T
(DBH)2, DLz R i i3 e it HIE R A R a0 e 20 T

Xi Xi
Z (DBH) (DBH)2 ZZ  Ri (DBH)2
1 1
2 2
3 3
4 4
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()2

(C) AR 3 p BROR B A R e (A B T (R),
& (DBH)2 = HIZ R A Ry ELAVEE R 45 (DBH) 2<Ri

A2 -
() BB HUEAR Z AR (Y1) MR T i A A HER AR Z AR (
Ya)
(DBH)2 Yl Ym Yn
Ya= ( + + + )

N XI Xm Xn

Nk BB AR RS
YLYm,Yn__ SREESE SBSE EERIVE I TE
XILXm,Xn___ FFHE 558, 559709(DBH)2
(m,n FHEE U ARG 5%)

(3)E &L £ (point sampling; PPS sampling):Bitterlich point sampling
()P-P.S. 5/ "HUG A B AR BE A R/ N IEEL"
(b)FMOHETEEF1HY.P.S. EAESR B WEE TR

[ Fe BB E R AR ST & -

Jege: Al B AR REUER 704 & — BRI R Y BE B R B G R
ALAIRT Z R/ INGRER B - e B BUSE A A= B (G
Fe—RF R/ N EL B R B T U - RIS [EIAREL 2 Fk
73 BN B R INZ AR AN B RN 2 Bk (41:2000#%/ha

ghifichk  >H{.05haR[ln], 10fk/ha Elebk  >HYO.
2ha m))JARE TG b fE /K E A 1 L A & 1
RHg S B S TR RN EABERR L ILARREL -

CSY P VW NS AL A Z R
wEl =
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FEREE DBH basal area 2 #:E1{H

RUBs AR MR AR, P A B ERR & HUER 725 (potless sampling)
PR o et 1] L B o A W 25, R A SR B 7 FP.P.S . (samipling

with probability proportional to size)75e &< B H A/ Ng L]

Z BRI -

(9)43%(line sampling)

[l KPR AMAR 2 B8

figure 1. Selection of Trees in Horizontal Line Sampling

Associated plot=W_L=2R_L=function of D_

=SOHIE AR intree  sample

=B border line tree

=NEHIE Z MK out tree

=M ABESEE  tree maximum distance

(m)=/K PR E TR A E K (cm)  horizontal distance multiplier x tree
diamete(cm)

=@ Plot width

JE#EH 15 (non-random sampling)
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JEEFEHAE (selective sampling)
fORIET ey R B B AU R (2 IR R {8 0 ke R R4S B e A w2, H A
KIEHEE)

(DAZEAEH % (purposive sample plot method)

REEAE AN E @A RREIMTEAERE ) MESMIHTE -
SR — T WG T B B R A FEAIRRE 2 e / N e
(selective sampl

plot) -

A2 ATE A TR B R AR AR PR T 22

KREFEARA R BRE & UM PR AR AR 5 8 PR B

P A E S SRR/ D, EAMAE BT BB R Aoy e R A 2 -

A
EmETE= PR E S
I e

(2)1Z#EIK £ (probestamm, mean tree)

{5 FUEEARHE EL AR TR J572% >R BRH H Y81 >HEHER
T gt

EAVRZEN - U A

RIS EAAM TR AMA R B S BT R R TR e M R 7% -
W:HartigyZ: MM 12 BRI 77 B S BT i &5 T S B s A Y B
(S S

I3 BIRTE BEAEAR, M R HE L

B4 HUEE (systematic sampling) 7t BUAsE 72 (Mechanical sampling)

R —RREGIIER AR, e & A DI E Z MiRERE Bl BN 2 ME N -
1ER (1) Z AR, AR & G & E J7 07 78 R PERERT A, Jok/ D BV 281 TR, 41
% =GR (i

(QBAI E oy aREE T, ERE (R IREE

(Q)EEHREAE 1R, Rl & E b L, o] — BT A TR RE IR/ N
JRETA

(4)HIET& AT [RIRF SE A A R R ] -

(5) Z & o iRt Hh %05 o] R A [ R & SRR T A E A, 7R AT 2. P.S HUk: 7 S ek
@AY
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BhABRGE

(6)R R 1 AR A o3 85 &) e AP (E B AR PP E ) By M= i
HIF#E R

A EEU, FE R A G, — s il - E AR DI IEZ -

B (B Uk £ (two-stage sampling)

F I HUR + R R

R ETEARR IR, S S M S TERE AR AR A >&%
i\

FERRF— &R (R4 B BEATr 73 s (R 6, 28— SRRk T S FU P 7 3 4]
B

(4R HUER B A >ZHELZ @

AR AT Z HUk A
HEAEHUR A (SR E AR HURE)
FIR(EBE—R)FHERF M2 B -
B AR M 2 B
FEE M KA 2 B e R E -

Iy

73 AR 2 B

SRS REIRRRAIHERIE -

kD PR R E AR R IR B 2

2 ECHURAE AR A _E ] Z IRt
ST &R ERAL Z IR -

SISENE LIRS DB AN B R, S RE R VI ERUR 32 -

=~ HUSEEENEET T

(1) B AR

L F 2 A (S HUS B A AR o b (B HUB B (L AP A Rl RERVAE S » S HUR
B EH

[EIRRIR B AU S

_ n
Y=1/n ¥ vyi
I=1
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S2=1/(n-1) ¥ (yi-y)2
1=1

S2y=S2/n(N-n/N)

Sy B A B (S )
S2 AR SHAREEE
N b HUBE B E

N BT 4 M
(N-N) 1 s
SR RN )
EEEEY Y

ARAERE%=(t yly) 100%

(3)EEEE A% (double sampling), —fHHi 5% (double-phase sampling)

EEEY Y
Y = f(X)

population  nELfr SN  m{EE(r T T

L= &
X BELY

Yreg=Ym+b(Xn-Xm)



AENSNENETiibrs
4C2A
n:
e2A+4ac?
A: 2 HfE11.50ha
eER RN (I 90%)

CFR T8 (5. 820%
a ke & A1 £50.05ha

BRI AR R

P= /N 100

=(N /N) 100

=(15 0.05/11.5) 100
=6.5%

EATL e

e=2c (A-a )/ 100

=2 0.02 (11.5-0.05 16/(16 11.5) 100=9.6%

Bl

d= / 100= 11.5/16 100=84.8 85m

"

SHALER
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RS PR MEEly) x2 xy  y2

1 45  15.66
2 1227
3 _ _
16 B 2y 2
=% 1035
TLARRE Z HEE (X)

1 H5—R&EZ PR

X= [ =1035/16=64.69

2 HME B R (5T EY)
(x-x32 N- 2-( )2/n N-
Vx= =
n(n-1) N n(n-1) N

69.735-64.69 1.035 230-16

16(16-1) 230

=11.59 0.93=10.78
3 HE R R

Sx= x= 10.78=3.28

10



4. RELZ HEAL (152 E90%)
Tx=Ala[x |
=11.50/0.05[64.69 1.753 3.28]
=230 (64.69 5.75)
=13.556 14.311
5 AR
e= _/x 100=3.28/64.69 100=5.10%
6.0k 85 FAREL
Cx=ax/x 100
(x-x}Z/n-l_(N- )IN

= 100
X

172.41
= 100
64.69
=13.13/64.9 100=20.30%

PRI PIRRZ HEA ()

1k 2 PR

Y= =293.604/16=18.350
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231 2
)2 N- 2o )2n N
Vy: =
n(n-1) N n-1 N

5662.849-18.350 293.6204 230-16

16(16-1) 230

=1.147 0.93=1.069
3 HE R R

Sy= y= 1.067=1.03

4. MR Z HEML (R E%) _IRFfE ~ BED ~ BA

Ty:A/a[)_/+t _]
=11.50/0.05(18.350 1.735 1.03)
=330 (18.350 1.826)
=3.805~4.635m3

(4220 415m3)

5. RS

17.06
Cy= 100= 100

12
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y 18.35

=22.51%
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HHEE RGN B AUk & aes Bl i L2 FEH
Geographic Information System Used to Stratified Sampling
Design and Analysis

CHER R S ZE R E R AR
HHEE S M T BB T
oy TR R AR

%ﬁu/\ i

AU B R R
EikrlE

U)NI—‘

.b

—) B AR A

DIAE B & I 5 2 i 44 R M B HUEE - (B HE U2 M I B E K (sample
random) B{ L4 HilE (systematic field sampling) DISKSFIZEHE R EL
B, oy RlHfiaE R HIREM A R A K AU M R DL Ry E R HE
2B » WA BHHUIE R R ER N AR S DI ER R fh
HE

FHMERA B - B3 fE (stratification) BRDIAIEREBAES A DL
FEorRRAENERE 45 DAHEIRV B AR AN LAEEES - RIlo) g BUER R r] JE (S A5 iRy
Mf* PRoTIE R Al o Ry SR T JE B2 oy T - JRBEFE &R ~ R AARA EIRR

#IToNE - ARSI @xg:ﬁéﬁéﬁﬁ EARRERT)E -

Ty IR B G R LA HE . A—RHfTzER R k5%, BAERA REH
BRI By B R R e T, R ERAY TAF - ZRBM T E TR T g & A
DR RIGENE R (variance) » BIRERRA Y @ ANGEERBTEEHE
(Maclean,1972) ; HIFHEME (precision) RS2 2 {KIBEREIE A E °

1~ sy RS

B (1) I (topographical feature)
) Hif74k (site classes)
W (aspect)
¥ 1a] (slope)
MAE] (forest type)
LR (density classes)
#F&E (volume)
fats
RS
) IS (altitude)
) EE¥&E (working circle)
) #27/K[& (watershed)

o1 2 BRERE AT RE LIS RAH EI MR REE R 2 - HATSCE D B &R a2
A FEIENE (map layers) EHE&LUERTEEE & EIHE[E -

[I

[\)l_\ovvvvvvv
l:

1
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2 ~ sy JEHUER
77J& (stratification) fEREERI R ERAYEER] - FERITYHUREHAERE —
LA HAE RS BRI (SRR RAR/N) - FE M EFERAERIAE - EEM T
PARMETRRE - AP DEY55 ) ~ SEEAGHEREA - MmESHERIE
% (accuracy) °
B E I 7 Jg i n] DR S BRI (efficient sampling) - o[
HE o A LAy B =TEAR AN LAER B
(1) £ €& (defining strata) —E B 1L HUE DUE & &R 0T 1
B - BBEB L - RIS B A AN E RS S R T RS g
BEIIERRIEA - fERMEIRFEE DA FE AR Ay g4k - 2ot
AT (geographical factor) ~ #%I (forest type) BFLITIIR
sl (stand condition) % - iELLNF 0] DAAERYEIFE - A2 iR A
HIREE R en A E FE e ER o HAlRA S BERE B EmE
HIRTZE IR~ S iiai g R AR & BRI il 5 DUEIE S 3 A
AT R EN S E BRI AR A -
(2) EEENFHEELHAEE AR - LPFHEGEEAN FEE
(arithmatic average or mean) EiFkEty (7)) % (average
squared deviation from mean or variance) ~ £ £
(variance) BRI SBEIEAE S (BRAERRE) » B ARHEAYAER
AR RII7y e U 2 S0 A i B A R AU 2 S s
(3) B ERVERIE Y fA—EREE - FEBEHSH L —KEElr
Jk (proportional allocation) ° . fyfx # 47 JK (optional
allocation ) °
A EEBRANNER (variance) BHE - EEEAKS BRATREER
EEBIT LAY - INEIRFAEF - Z@RAVARE 7 IRAVEE (K -

B. &5 M E R AME - L@l 2RI 280 - HE#E 7 IR
(optimum or Neyman allocation) HIERHERER (RILE DAY
AN Y IERERE) » Bl o )RR Ry BUHIME B (4R AR A
fR=Z) FBEELEF 7 i (distributed proportional to the
product of class area & standard deviation) o (5 :
fEE{E#E standard deviation = ariance)

C. EBURNE H& v 2N HE BA 2061 - A7y g BUg S bk
BEARER -

L EFTE » — it BN T (geographic commits) #I4EH « F2/KE A]

2
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BT AR 5 R ELRE 625 - MREL A -
WA B TTHFSIRAAE BRI A e &
IR -
HOREREHE (timber cruising) i H 19— MORHEFIRE - (MR
BTSRRI BRI M B - SO BRI T 2 5 -

(Z) R AR & BUSEAR & %5
1~ R ABEE 2 HUEAR

P Ab Gt B & sl R e R A i T 2 Bl g (5% 1993, [R
1993) , BiEHHHENARHFER (overlay) -~ B (select) ZIRE,
Rt N B A IR R 2 RN DR, DA [ELZ fifE ~ AR ~ 3
AR ~ FHS TSR - SIS - Smi Ry R, HEIK ARE
Ktz o FREDERA Nyl -

(1) &R

HEIBEMEIR ~ G/ BARE - fiERR ~ EFHFTOR
fEAl (Digital Terrin Model,DTM) o
(2) BHrFIA AL E (SRUE ) FphsE FRE - f%

PR (1993) AT 2 HH LA S B & GHIEIAE (PRE55 - MRPESRE ~ AR
o~ K E > BHOAIFRY - TSR~ BT - g - TLEGE R IR R
BE, BRI FE R R N2 drg BRSO R AT R A [ 8 14
MAIREE (tag) , EFMHE—THAHE (SMHE) -

(3) Bl EE R ik G R,

DIMRPESEE - T EEE ~ EE -~ $2mE, e O Bl EE S
7y A B [E Y EE (N TR B0hkad RN &, IIPAEE, EEAR
(] St RO 7B+ B A MR, o B IS MR S IR EMER - 21,
RIETR B e EseAEIE 2 AR, N [EIFE ~ iz (e A A R &1
BRI, W& AR ER R R -

(4) FHEE - HEHEEA

EEBMEE ~ KRB FE B RIS RIG I 2 AR DL S 2 AR I Fly
TR ~ HERIRON - DUET R EEER R - &R - A& ePSEfT
R~ AR - SRS EETE -

IR IRRERE ~ B [A 5T AR E -
PlBertalanf £y A THM Sk AR E 2 FAEMiR (14 F4£) lE
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HEERE - HLUETIHIEIEE T oM - SEREUR @ BE - B ZEE
H AR (A5E - Y m 2 SRR E R AR E s - 1%
— o WATRIA AR E 2RI E > R S ' HERESE -

T NEYJE ~ WEHEARE T IR

Salrn| DF SS MS F Value
e 2 25.441956 12.720978 ] 17*
ac 3 21.403898 7.134633 3.46*
23 B 6 20.492197 3.415366 1.66
* 527 BLERZE /KA Og (MSE=2.061746)

*DF Ryyife 2 HHE

LU EMEIE - ifEsdple Eh 7 RZERRE LA ~ flAR ~ 77~ BERR ~ Jeios
PG RS ~ fRdel ~ AR - R Al SRS Hp DURZERIE LR
AR - AR AR 23O LEIEEILE R SRR ARG
FEAL > R N B Ze B AR HUBE B RV SN » B EMIGiBIE EE AR 2
1523 K - BB K T ~ BEEARTTE PRd E B MG A & LATZ=
o mRESERKARERER 2% -

FEEPRIESE L BRI ~ s m RdHh B DN A A 7 g B o e Yy
orefc > AEEBR LG AFORE —F o EikWhittaker (1960) 22
T3 BRI IBIE Z B (% > 408 —  RITRa] /K BB ST AR E R 2%

2
=

HALMESG Z st B0 > S &R A Ry — 4K

NE ENE E ESE SE SSE S SSW
NNE N NNW NW WNW W WSW SW
1 2 3 4 5 6 7 3 9 10

& — MRE T2 KTHEE (Wittaker 1960)

(=) R ASKE Z BUS R & R e 1L

FIFHTEMIS C AL 2 AR E BRHE (BR1993) , MU RIEMKIE L AKX
JARERURAR S Z (95, MAlE - HIRE - SEE - EEEE, S
PRk ~ B~ RESERIZ DEER, eftRERER 22 - BHNE,
BeRES - 1518 ~ BYiE RydbiE, EEIIAL Rt 2 KIERRAG OAMAY, HmT ikl
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a1 ElE, AT ARRE E R 2 S oA, HE MR ~ MR
Ba, eftRE 8 (WEJL) , IWEERLUE ~ $#E - SRR I RS
ZHHY - NF MG 2 S sr Ry 6df, BAEsr Ry 88k (RIESE = EIHH
&), FARE sELEER, BETIERAEH, EFESEsEEHZE0
s s EBNEREG ,  PAEIA(F SRR

4. Hﬁ%ﬁf‘i@ ST B R
e )
=) ﬁfﬁ
B @—H’—’ri?i‘%‘%)\III?FDLOTUS LIJT (R -
BT AR ERE SR A P i ~ o -
yewayii) *HﬁiﬂlﬁTﬁEaﬁﬁZﬁﬁﬁﬁﬁﬂﬁﬁﬁ‘ TEETELM > BT
BT~ RS R Rk B B -
1) faifRaH
R FR AT 22 R R R R st T A AR B B P Tl 4 B PR Ry B 70 M
AT AR N AR R YA A A DU B AH B M B R & R sy
PG AAAY -
BOH F S A A B L RSIRE AR & 2 B o EE R IR ARk
TERF 28R ~ Moy ahi - Mo ERER A FREVE -
ffEAH R — MR - T - HRESE R R EEE -
HE(EHIEH (Importance Value Index @ IVI)
A. BEVRINZTEE (Density-Frequency-Dominance Index) %
&~ S~ (BEVE (BB EE) @81E - BB NeA—EHfHE - H=
IEEAA BRI SIS -

B. IVI Ry + MR + AHEHE RS - BENEERER - HYE
THZBEEWFy B EY S EE—EYER - AR EZE K300 -
C. EHEH A BURFAE YN s M A Bk oy A BB S - HRRRSE ~ S

FABBAE 2 47 E R ME (] ~ #k1989) -

HAEY) Z HEEX100
M EE = (1)
Moy ET A PR 2 48R

TH¥EIZE (relative density) %
He—tEY 2 REL

= X100 ... . (2)
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FT AR &N R BRI 2 PREL

FHEHMEEAE (relative dominance) %

F—1HYZ (BB (B EE) x100

- (3)
P A TE (B EARE 2 48R (BB ETE)
EEEEE (Importance Value Index® IVI)
=SS + M EE FHEHESE ..o (4)

(2) MRIT&5HE

MO &EERIE AL ~ Tl ~ MORBZREMERBEAR N - Bl RS
Mo RBERENKEERAVSE S 4R (Husch > and Beer 1972) © KA
PREVAR T &5 o] HAMORBY PR REE I = B ~ BrEifR ~ fehs ~ MR/ N
TIAAAILAEREA - Fr L E R Mo s h iy —Rorn 7% - /RS E
&R SR HUEHHER - BRI DM R el 8 (20 (5) 20)
MG (O 1988) -

A BRENEARIIM TS LR A E R E (x, 0) KECEERI > KE
AV =(ER #a, b, cZ R EHEME (a, b, ¢, ) -

f(x,0)=(c/b) [(x-a) /bl expl-(x-a)/blC ........... (5)
AFHY a = b>>c>0
x BHEER
exp FTEH
(3) EENL T HE(E M TR 2 I A e (AR B TR
PR ETE AT AR N RO R B8 SUER 1AL (diameter
distribution method) H& BRI M RET » Bty A4 RFE
(whole stand method) &M MIRELGTE - MREL ~ HOfL ~ B ~ 2
HEHEER SIS o RN KA E A - i 55 Frld
AHICAE R - BRIRINFETE AR LAY - 450 - B2 > ARXRARFH
BMEEAE » DIHIEALE (topographic position) K5I (aspect)
w EERT > TEERISEEZIEHER > MARKRRBIE
(Kellman 1980) ° FrDALISERE ~ S(m) ~ IS St BN AR AL -
I LA RN RS MORPREIR 2 -
A I B g RO TR - fehs dhER =t -
B . I FH S ARMAM FE R HEAL BTN Z MR TE (suv) -
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DIBtEHRRlR 2 - USRS B Z MR ERE (SUV/ha)

SUV/ha=2V,/ha V=E(D,H) .o iit i (6)

v, R R
D S ER
H e
C. MBI AKERE Z A TR (DDM) -
DI mfabr 2 - USSR IR Z MAE T (DDV/ha)

DDM/ha = Nt § (X)E(X, O) . oo e e i (7)

Ay Nt AEREANMOARTREIRE Z BAT R 2 MORREL
g (x) Sl s B EH=£ (D) vi=f (D, H)
f(x,0) I#O—a,b,c

D. B lEANERFKE Z“mainsps » a> b » ¢ » Nt /ha » SUV/ha
DDV/haf# ABEEM I FE T -

E. @8 EREEE (a, b, c) BIMFEREE (SUV/ha » /ha) B[S
(slope) ~ #¢[] (aspect) ~ JBIE (AH) ~ Mg (age) ZBEAE H L
HIETAR 45 - MTRPIERET - PRilie 2 IR A R B 4R Ba 5 ~ EI1% -

F. @I sPS A AL BRI ~ FRop4htE - MTREUIRR T - E e
2= A R A A A
BT EERS ~ M BT ARG -

SHMBISUV/ha=Ff (B ~ $za] ~ S
FMAIDDV/ha=£ (B ~ PiE ~ JE)
SO = O~ Bz~ e

G . % T SR FH AU ER F R R R AR A R B8 N TR ~ Jsth S At £ 3 A
PRS- (RS =IE R E Frég Bl 2 MRAY[E 5B SRR AR 5 YRR LA
e BRI AR AL B HE 2 R AAAYE -

H. MM (c) (a) FrEH Z AL EE 2 MORERE (SUV/ha) B (DDV/ha) >
Bi& (G) B S RAMEENE T > o] LLALERHEE (ratio
estimation) HEFHR I Z MAETFE -

I. DUBARIIZE R R AT AT 8 2 SE R A (DTM) > BE Dl REE R
S E R AAPRARBY iE SK 25 K 28k 25 Y 4 Omx 4 Omth 3 BE T A S E 37
&~ Y| ~ B -

J. PL(B) B & 2 M 1R A B k{5 L =0 0 K #E F (regression
estimation) &8 K APk 2 B T 2 MAREG DDA BT - IS

7
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TERIIMBLZ MORERT - -

K. DL (H) T 2 BB (0) RS HE S =0 - ZKHE SR & 3t B B ST iy B8
(parmeter estimation) - FEE (d) WELTAEE - TRAJHERE KA
PRI ok 5 3t 3R B T 2 ARG I BT - G & R AMEL 2 MOKE TR
DDVpar °

L. E (H) (J) (K) ) LAE H SSVre » DDVre * SUVreg * DDVreg °
DDVpar 71 fHAH 5 o

M. SPGB R A T 2 MTEHELE -

N . F st E S A 4 B R R B M BRI IO RE - d A AR -

O. BIpkDEE ~ FHIEEE - BKEEFME - (THES FEEE S - BIA]
JERMTE ~ TTBUE S A ALY S AR R AR 2 PR 7 &5 S R o0 AT
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GIS
fizEiE g G-Y MODEL
JI72 FORHBHARE A PR 2okt
gﬂﬁ PLOT . PRG PLOT.TXT
g ) EEEE BEAER PHOTO . PRG PHOTO . TXT
b 1] FE U S - BRRE - B SPS.DBH.H SOIL.PRG | < [soI.TxT
v v U
DDVrat R Nt/ha EHE A TE
SUvrat |  [& F3FIELE {5 Hfiabs IS | |% spokiEiig
LANDUSE (#£%) DDV/HA B4 fiabe WEIBULL pdf (KS-4M)
(suv) CDv
U v
DDV | [ 2 Alaomir |« fabosf (1% - 2 - JHE) BIYEAAK
P DDV/ha= (37 ~ i1 )| [Penduse T2
| mainsps % - INV
v SUV/ha=f (#fE ~ B[] ~ SHHE) |+ |mainsps Tz
DDVreg | [zeE> prm—> sy RIS EER - T BT Landuse plot %
SUVIreg | _ I s - ik HefS
DDpar B SMAE -
iRg
v v
FHLFIFR R ] e
B A AR BIE | <—prpmsE
, K EE
¥
BHE LAY B
FITIEL oGRS ~ BT~ 4HAL
TEEHE MRS - B
BEF 2 HEE

BE I hE - &

1

SrEHEERAE:
(1) PR R R AT
A oTEE Ll A - EASERIRBUR R & th 2 R > DURTEM

R~ feife ] o

BEF_EAMERRE EHEER T

B. BEHIRITAL ~ MBIN - SRERRE T AR - Kt o

(2) Moy &bt

A CKREZMEERE - TR R A SR ~ MREY R B s B AR
BN HETRSR -
B. @A IR~ MRELRI 2 A REHE AR -
C.DwWeibull pdf ZKECE&HE 2 HRIAE » M IR EORERE
K wWeibull Hf#fa~b~c -
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(3) LT HE M R Z B A -
A. B i SRR HE(
(a) &t N Z FrA A HEAM 2GR Z BRI R R DA
& I PAS B AL R S T Z HEfd (suv/ha) -
(o) M B AL B AL AT 2 &5 & (DDV/ha) -
B VM A RRHE (S
(a) BIMOPERWIEREUTMMRE ~ B0 - $E - HRFE
AT E T 2 BB L -
() FI 2 el AR S M TR PR A R
C. R EMIIR
(a) FIFHEEE AT (GIS) HYEBE ST TIRE R > &8 - &EFEHY
72 [ BB A 0 (DTM) AL 30 A A BY R B8 & o0 A ~ HERLE
AR MR R RRES R Al ~ ERE il -
(b) BEATREMANTEEER - MEEE - K& &S E g LIE
17 > S E R ~ Mo - Mo EEE -
(4) & BTl S MBI TR ATIE -
3~ BB DU = IORME R A R & 2 bR B RHE A R B & 2
WML Z R E TR AR AR AR -

+ - Ik
EERE - MERRE - FRERE - MITRUE

1. R EHF A (RZMA) ~ B SIS YA - R,

&Sy BT

2. FBEEEENEAR, TLEDE (pooling) , FHE

(1) fifEaH Ry« &R T SRR Y -

(2) EEMOIER (ERHH) —DWei-bul IR BT R & &
B BITE 2 MR 451 (AR TR) 15T > HIKSEENE - SR CERE
HERNHa > b cHAEREERIMEL - HilEHSBRMRIEAE
BRI MBS

(3) BETHE
a ~ B - MEX S ERMTER S EREWL 0 -

H = f£(D) Vv =f (DHF)
b ~ B HITE 2 &8 & 0] BRI B Et BB TS ~ MOy ETEE (SUV/ha)

10
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M E RS FAE (DDV/ha) 5FE > -
c ~ 1@ #H B 2 Moy B 0] oy ERBIHE( U ~ 20 B HE (A B R A A =
fii o
3. fHeIs i FIFERIE (F EMAE) - (LB REESERE - BIREE - HaE -
W E S EE TS > TR S E S R T Y A R E RS (E AR
TR > P DA i 2 B AR 2 MREEL P B SRR 2 R ERR & -

THife & TR
1. BRI Y
PREER (3 (bt B AER R 2 AR TR TP E RS 2 B B A E - 7
iR B MR R AR SR e A (i 2 EEFRAT et A/ N HIE - Ao A
BT MTE RS — DL EIRFER ST R TAR © JEMRHER (3 AR B PRRIL T LA
5y o EHUAIHB A PL P = APl AL H B R R -

5% + 3R A 5% + 3R A
011 BASRET 114 EER SR
012 =Nl 115 LI EZ S
013 aARKE 116 SRR EYY
014 PR S 119 H A EAK
015 E N 120 ANEHE
019 HAM K et 130 NBHFER
030 KEtFER 141 FH REAEHEA
040 PR 142 R EY I
050 KR 143 EUTR=Y S
061 TEPTHR 144 R IS A
062 F R TR 145 BRI bk
063 R TR 146 EESEVEYES
064 FITTRR 149 HAFESE
065 &RTTAR 150 AR
069 AR 161 FEPTIEM
070 KrEtR 162 B TS RR
080 KRIYTFER 163 JRRT AR
090 RITEIFER 164 IR
111 fa RIS 165 LERTTIERR
112 UNEVEG YN 169 AR
113 2RSSR 170 AR
5% + 3R A 5% + 3R A
180 ANTREE 639 HA R E
190 ANTTFEEHE 640 HC AR

11



<Sam-stratfied>2012/12/25

600 AR 650 A

611 RIRE A M 700 EPS

612 AT 710 EESE I

613 PO 720 i [F] FH 3t

620 FE 730 7KH

621 HREs, 740 Pk &

622 frsasif 750 TR HE,

629 Ho Al Y 760 + 35 I

631 FEE 770 B

632 B\ 780 EE

633 T E 790 =Rt

634 Pk . % HEE 800 HoAthr

635 gast B KERKE 900 EREE

636 FERPE 930 ZKTH QAR ~ 7B ~ 7K[EE ~ AHE)
R

(18) 8 -

fefg R B E S B RS R VU 8 A e U BE s
i "7 BUAIEH A R ATBE 0100 -

(19) BerEsy .
HZ B RS R AR P E 2 F54 0 AlRERKEHE
HI o EACHAOT -

OB BUER #2 & RS BgER K ¥

1 S 0-5" 4 = . 26-35/F
2 4 . 6-15/% 5 f& © 36-45/%
3 o 16-25/F 6 22 . s46fFE
(20) HE -
g8 R AR R AR E 2 R 1A > oy BB > HAR
FRATT ¢

(A% Jifir Gt Gfu

0 SEHE 5 53]

1 it 6 EiE3]
2 Bl 7 7g

3 R 8 [iZpln
& e

12
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(sam-dez .DOC)

HHEE RGN B AUk & aes Bl i L2 FEH
Geographic Information System Used to Stratified Sampling
Design and Analysis

1. AR A 2 ZE i E e
B R A 2 ZE M TR S T
oy TEEUE A A

%ﬁu/\ &

AR EE R TR
ke

U)N

.b

—) B AR A

DR B & I 5 2 i 44 R M B HUEE » (B HE HU2 M I B E K (sample
random) B{ L4 HilE (systematic field sampling) DISKSFIZEHE R EL
B, oy RlHfiaE R HIREM A R A K AU M R DL Ry E R HE
M2 RBME, - W28 RO R L AR & BRI AR S > DA A
At

VBRI G - B E (stratification) pBhRIEREEEERE AT LA
T REAREERE, 45 AR ERV B AN DAL > All7y g BV R nl A 5 ey
Mf* IROTIEHUER BT oy Ry Ry G BLEE % 77 8 - JREVFRE AT ~ 1A EIM M

E177)E - A& @xg:ﬁéﬁéﬁﬁ%‘*%%${ﬁﬁ °

7y IR HEEL G R LA, A —RedfnzEig R k52, %E\E”H ol B
HEAEE By B R R e T, RECEERAY TAF - ZRBM T E TR T g & A
DR A RBIERVE R (variance) » BIKE F@iﬁlﬂaﬁﬂ&%iéﬁ? FH
(Maclean,1972) ; HiitEM: (precision) RIS & RIFHUBREE AR INE -
1 Sy

BT @Rl (1) #f (topographical feature)
2) M fir4l (site classes)
W (aspect)

¥ 1a] (slope)

MAE] (forest type)

BE4 (density classes)
FE (volume)

fats

) R

10) BN S (altitude)

11) HE#E (working circle)
12) £2/K[& (watershed)

)
)
)
)
)
)
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J&g 2 FLr R mT g DIHEME A [E MR RE(E fy > > HATHORE DIt &R L4
& (map layers ) BB DIERTEE 2 EEEE -

2 ~ srJEHUER
77J& (stratification) fEREERI R ERAVEER] - FERITYHUEE B AERE —
LA HAEAS BRI (SRR N FE M EFERAERIAE - EEM T
PARMETRRE - AP DEY55 ) ~ EEAGHERA - mESHERIE
¥ (accuracy) °
B EHIE 7 JE i v DR S R AR (efficient sampling) - fA[5H
E‘.S A] LT =TSR AANEAER A -
1) B EFJE (defining strata) — & BB ILHUE LUE R & R ¥ 15
B - BB - BRI B o M H N E RS R T R & e
FFEERTRIEAD - TMM‘ SR EAZ AR g4k - asth
AT (geographical factor) ~ #%I (forest type) BFLITIIR
sl (stand condition) % - iELLAF 0] DAAERYEIFE ~ AR A
HIREEE oA A E FE e ER o HAlR AR B mE
HIfZE IR R ~ EEdlary G R FIRER & R PRI il & DA (E e St B
AT R EN S E BRI AR A -

2) B BB FEHELNABE ANE o ILPHEEGEEANFEE
(arithmatic average or mean) EiFkEty (7)) % (average
squared deviation from mean or variance) ~ £ #&
(variance) BRI SBEIEAE S (BEAERRE) » B ARHEAYAES
AR RI73 e U 2 S0 A il B 2 AU 2 S =
3) BGRHVEAME S — E 2 EE < TAE %m/\ﬁﬁ—& » — Rtb oy
Jk (proportional allocation) ° . fyfx # 47 JK (optional
allocation ) °
A EEBHRANNER (variance) BHE - EEEAKS BRATREER

EEBIT AR - IREIRSEE T - BB EREE IRV E R -
B. HEHINERGAMEE - LB IR - {H & #E 77k
(optimum or Neyman allocation)HIERARER (B DAL
RIS R IERERE) - T3 IR R EUAME B (& SRR AR e
fR7=) B ZELLW 57 i (distributed proportional to the
product of class area & standard deviation) ° (5
S standard deviation =] ariance)
C. EBUANE K& v 2N HE BA 2061 - A7y g BUg S bk
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BELAERER -
B PL EATEE - — &R T (geographic commits) #14FFE - &E/KEA]
REfEAH D EHUER s - Mg
Wy JE 4k - ATHEF 2 RAIDE » BRA SR RS S B HH S EY A&
VlkdE# -
MAERFEE (timber cruising)WyHW—K BIEEME - FEEEERL
B SN 57 JEARAE Ryl V[l @ g PO R 5 - B e ah el s P EY SR -

(Z) sk A& B AR S B S
1~ JRARRE 2 HUEAR

LUt E MRS st BR & SR R SR E R AT L 2 [l g (5% 1993, [R
1993), MEHEERLAGES (overlay) -~ BEHE (select) ZIIEE,
PR B EIER R 2 RN DR, DI E Z faife - Fiie ~ S
BHREAR ~ TR0 T3~ SR~ SRR oy e, BB K AR & Z
(IRERSTE kg S NNEI]IE
(1) B

HEIEMEIR ~ R AR - fiERA -~ BRI B
Al (Digital Terrin Model,DTM) o
(2) TR (EpRalE ) FeRSE TRl s

PR (1993) ATiEE Z LA B & S HIEIAE (PRI ~ MRPESR ~ AR
o~ K E >~ DRI TS aR B gm - TLAGE R HIRE) Rk
B, SRR E 4R RN SR FUERE - stoR] P A [ A (5] & 1
AR (tag) , ESHE—THAAS () -

(3) Bl &8 R R s 2R,

DIARBESRE ~ TgE - SEE - $mE, EaoE 2 EkEEE
oy AlEA E R ReE (AN TTAR) B0 CRZAMR) &, T =R, EAEA
[E] St PR A B SR MRS, oy AT IS MR S IR EMER - 2L,
RIETA i a_EREAHIE AR, NEIEIE ~ 3z (e - A K s &1
WEDRMER, WA AR E R SR -

(4) FHAEEE - HERHEEH

ERBMIELE ~ K ZEPRDTRE R r R 2 AR DR F 2L Py
TSR ~ ML - DAMEETEAR S ARTE - B > EaEC&GPSEMi
R~ BARE > SRR E -
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K ARRERE ~ B A 5T AR E

PlBertalanf fy A THM Sk A B 2 FAEMiR (14 F4£) S
HSERE - BT MEE T o > SREUR - T ~ Hm 2B
HERAEBEER > BHE - $EEZ RIS E HE R - 5%
— o AR AR E ZEAL E - Bk F R HERESE -

T— AEIE ~ WA T i

SR DF SS MS F Value
W 2 25.441956 12.720978 *
6.17
Ak 3 21.403898 7.134633 *
3.46
23 [N 6 20.492197 3.415366 1.66
* R BB E KR (MSE=2.061746)

*DF fyrrhfie 2 HHE

DIFFLARSBITT 2 - ARSI B T AHEBTE A + AR ~ 7 - HRHEL ~
P~ AR R AR TSSO SR LUKIERTE LA
RRBET AR ARB LR LEEEL SR | B S SRR
ML SISO TR S AT F RN o (AR AR E
152 AR LR A I - B EATRS B E B AR B L7
%o AR A AR 2 5% -

FEBMEFSE b+ FRRIE ~ 0 A BTS2 53 B U e e
5y - AREEE DI F %R L BT - 45 HkWhittaker (1960) 12
JILFK SR B » A0 — ¢ BIIRATEK S B SRS T L A R B
4L o
HT AR HOBSET AR » ST 5 GRDIE B4 -

NE ENE E ESE SE SSE S SSW
NNE N NNW NW WNW W WSW SW
1 2 3 4 5 6 " 8 9 10

& — RIBEITALZKTHE (Wittaker 1960)

(=) AR AMEE Z B R &1 S 51T
I FEMEG LRI 2 M E R E (H1993) , A REENKAE LA K
JIEEEUGIRE g, MENE - HiEE - TSR - aE2EE, TERE



<SAM-stratified>2012/12/25

BN ~ BRI ~ BERBRIZ Y EER, eftERER 22 - BANE,
YEIES - 158 ~ Be[A) Ry, IR Rt + 7 REERRAE AT, HRT IR
SO L HilE, TSR R E N 2 B TEL, EEEMITESR - MiEE
B, RIMREZALE (WEL) , WEERLIE - HE ~ 8RR Iy E AR
Z B - MG Z I Fy 68k, IRIAERIT Ry 88k (IR =& IHH
&), FERaEE sETEEA, BaTIIFHRAEHE, EFESERE &0
CIEEGIE UL C - PINPNIR SR (S S

4 HUGHE B R AT BLEs

%5305
(=) F35

1~ BRI ATITINILOTUS DU % -
BN AR E R A4 P - o e
2 ~ BRI R R 5 AR MOR &R T S B o &R Oy
M~ WiAF4E SR Rk Bk ERHE -
(1) feifdgH
KRR FHRTTAZ B3 IR R T A A B S P Al 4 2 AR R M B 70 I
A AET T2 W PN R RS R A 2 70 My DS R 4H B 1 R S B 8 s 2
SR -
B T S N R B N B & SRR AR IS 2 B oy EE R AR AR
TERE 28R ~ MRy &hlE - M ETREZ EFRETE -
Rt s — S ~ HEHE - HNESEZNFR R EEE -
HE(EIFE (Importance Value Index @ IVI)
A. BEIRICZETEE (Density-Frequency-Dominance Index) %
&~ BRI BBE (B EE) EEHE - BN A —EHE - H=
IR — ALY S SR -
B. IVI S A + B + HEHES Y - BENTE&EANER - HYE
TEZREWEy B EY e EE—EYHR - AR EEE A300 -
C. EEEH A HURFEAE YN sz BBy A B - SRR ~ SR
FABEAIE 2 e et (2] ~ #k1989) -

HAEY) 2 FEEX100
MR = (1)
Mo R T TEYIPRE 2 4EF

THEEE (relative density) %
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H—HEY 2 RES
X100 ettt (2)

FT AR N R EFEY 2 PREL

FHEMEEAE (relative dominance) %

H—1HY 2 (BB (B EE) x100

- (3)
P A TE(EEARE 2 48R (BB ETE)
EEEEE (Importance Value Index® IVI)
=SS + M EE FHEHESE ..o (4)

(2) MRI&hHE

Mo &EERFEMAT ~ Tl ~ MORSZREMERBEAR N - Bl RS
Mo RBERANKEERAVSE 4R (Husch > and Beer 1972) ° KA
PREVAR T &5 o] HAMORBY PR REE I = B ~ BrEifR ~ fehs ~ MR/ N
TIAAAILAEREA T L E R M iy —Rorn 7% - YRS E
&R SR MU HER - B AR R el 8 (20 (5) 20)
AR (F1988) -

A BRENEARIIM TSR AL R E (x, 0) KECEERI > KE
AV =(ER b, cZ R EHEE (a, b, ¢, ) -

f(x,0)=(c/b) [(x-a) /bl expl-(x-a)/blC ........... (5)
AFHY a = b>>c>0
x RHEER
exp fHIEE
(3) ENL T HE(E M TR 2 e AR B TR
Moy ETE A R N EMRMAM R B - SER A (diameter
distribution method) H& B ZMIE R @ Bt RIFER
(whole stand method) HEMIMIREUEE « Alie ~ Hfr ~ HE - &
HERVEER SIS o RN KA EAE - MRl 55 Frld
AHICAE R - BRIINFETE AR LAY - 451 - B2 > ARXARFH
REMERAE - DIHIPALE (topographic position) K J5{iI (aspect)
w EERT > TEERISEEZIEHER > MARKRREBHE
(Kellman 1980) ° FrDALISERE ~ S(m) ~ TGS St B A AR AL -
FE A DU i MR MR R 2 -
A BEPHR B B 2 B TR s dh &=t -
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B . A BEARAMA B HE S BT N Z MR (suv) -
DIt Efabrz - DUEREAERZ A ER (SUV/ha)

SUV/ha=2X2V,/ha V=E(D,H) e iit i (6)

Ay v, BRI TR
D : s ER
H &
C. FIABER A EKEREE Z A TE (DDM) -
D@ mEfERR 2 - DUES A EE 2 MR ETE (DDV/ha)

DDM/ha = Nt § (X)E(xX, @) . v i (7)

Y Nt AR AMOARREIRE  BEAT R 2 MRORREL
g (x) Ryl s EARHY R AIH=£ (D) Vi=£f (D, H)
f(x,0) IO —a,b,c

D. B ANERFKE “mainsps » a> b » ¢ » Nt /ha » SUV/ha
DDV/hafl ABEEM I HEF -

E. @8RS EE (a, b, o) LM FE B8 (SUV/ha > /ha) B3 &
(slope) ~ ¥7[d] (aspect) ~ JGIE (AH) ~ FkiE (age) Z B4 E H L
BT EERS - MTEEIIRIR « MRl FEIARE (5 Ry B4R B8 - 1%L -

F . E & SPS T FHAYBIARAY ~ ARoy&ERS  MTRELt N+ - el
Z2 MM TEHE (I -

TR EERE - RO BRI A S 2 -
FMAISUV/ha=£ (BE ~ P ~ JBHGE)
EMAEIDDV/ha=£ G ~ ¥H ~ J8HGE)
BMAEIO  =f (B~ Hem - RIS

G . 5 L 3t F YR OF Ryt R AR B8 N bR ~ J 3t S LAt - 3t R
FARY o {58 =& RFE & Frag B > MR E B SRR AMOR ZE N TR DA
e R H T B EE 2 R E

H. FH (c) (d) FrE 2 BBz R 2 MR EFE (Suv/ha) Bl (DDV/ha) >
& (6) Bl EERAMBMBENEE - oA RHEER (ratio
estimation) HEFERIAMEL Z MARETE -

I. DU ZE HI R AT AT s SE T A (DTM) » B E Dl FaaERl
FTETR SRR [ 5K H A8 K AR 25 1Y 4 0mx 4 omith B BE ST A S35 3
&~ S~ IS -

J. DL (B) Pt & Z o 18 0 B 4 i R =X > 2K B (regression

7
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estimation) &K ZAMEL M ZE I BT 2 MR DA RET - AI5%
TERIAMIL Z RERE > -

K. DL (H) fr 2 B8 (0) R HEAS =0 - 2K HESR & 3 B B ST Y REEY
(parmeter estimation) - F#E (d) WERTE » IRAHEE KA
PR o 25 3t 3 B T 2 MR AG I BT - Al &R AMEL 2 MR E TR
DDVpar °

L.fHLLE (H) (J) (K) 5] LB 4 SSVre » DDVre » SUVreg * DDVreg °
DDVpar 1 fE45 5 -

M. PGB R S T 2 MR -

N . AR E SR A A B FE &R LS M B Rl T AE » e B TRk (E -

O. BpkDElE ~ FHEEE - EKEEEME - THRES T EE S S - BiA]
JEEARZE ~ {TEE B - 3tUF] ALY S FE SRR 2 SR 458 SR A
[ B [
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JI72 FORHBHARE A PR 2okt
gﬂﬁ PLOT . PRG PLOT.TXT
g ) EEEE BEAER PHOTO . PRG PHOTO . TXT
b 1] FE U S - BRRE - B SPS.DBH.H SOIL.PRG | < [soI.TxT
v v U
DDVrat R Nt/ha EHE A TE
SUvrat |  [& F3FIELE {5 Hfiabs IS | |% spokiEiig
LANDUSE (#£%) DDV/HA B4 fiabe WEIBULL pdf (KS-4M)
(suv) CDv
U v
DDV | [ 2 Alaomir |« fabosf (1% - 2 - JHE) BIYEAAK
P DDV/ha= (37 ~ i1 )| [Penduse T2
| mainsps % - INV
v SUV/ha=f (#fE ~ B[] ~ SHHE) |+ |mainsps Tz
DDVreg | [zeE> prm—> sy RIS EER - T BT Landuse plot %
SUVIreg | _ I s - ik HefS
DDpar B SMAE -
iRg
v v
FHLFIFR R ] e
B A AR BIE | <—prpmsE
, K EE
¥
BHE LAY B
FITIEL oGRS ~ BT~ 4HAL
TEEHE MRS - B
BEF 2 HEE

BE I hE - &

1

SrEHEERAE:
(1) PR R R AT
A oTEE Ll A - EASERIRBUR R & th 2 R > DURTEM

R~ feife ] o

BEF_EAMERRE EHEER T

B. BEHIRITAL ~ MBIN - SRERRE T AR - Kt o

(2) Moy &bt

A CKREZMEERE - TR R A SR ~ MREY R B s B AR
BN HETRSR -
B. @A IR~ MRELRI 2 A REHE AR -
C.DwWeibull pdf ZKECE&HE 2 HRIAE » M IR EORERE
K wWeibull Hf#fa~b~c -
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(3) LT HE M R Z B A -
A. B i SRR HE(
(a) &t N Z FrA A HEAM 2GR Z BRI R R DA
& I PAS B AL R S T Z HEfd (suv/ha) -
(o) M B AL B AL AT 2 &5 & (DDV/ha) -
B VM A RRHE (S
(a) BIMOPERWIEREUTMMRE ~ B0 - $E - HRFE
AT E T 2 BB L -
() FI 2 el AR S M TR PR A R
C. R EMIIR
(a) FIFHEEE AT (GIS) HYEBE ST TIRE R > &8 - &EFEHY
72 [ BB A 0 (DTM) AL 30 A A BY R B8 & o0 A ~ HERLE
AR MR R RRES R Al ~ ERE il -
(b) BEATREMANTEEER - MEEE - K& &S E g LIE
17 > S E R ~ Mo - Mo EEE -
(4) & BTl S MBI TR ATIE -
3~ BB DU = IORME R A R & 2 bR B RHE A R B & 2
WML Z R E TR AR AR AR -

+ - Ik
EERE - MERRE - FRERE - MITRUE

1. R EHF A (RZMA) ~ B SIS YA - R,

&Sy BT

2. FBEEEENEAR, TLEDE (pooling) , FHE

(1) fifEaH Ry« &R T SRR Y -

(2) EEMOIER (ERHH) —DWei-bul IR BT R & &
B BITE 2 MR 451 (AR TR) 15T > HIKSEENE - SR CERE
HERNHa > b cHAEREERIMEL - HilEHSBRMRIEAE
BRI MBS

(3) BETHE
a ~ B - MEX S ERMTER S EREWL 0 -

H = f£(D) Vv =f (DHF)
b ~ B HITE 2 &8 & 0] BRI B Et BB TS ~ MOy ETEE (SUV/ha)

10
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M E RS FAE (DDV/ha) 5FE > -
c ~ 1@ #H B 2 Moy B 0] oy ERBIHE( U ~ 20 B HE (A B R A A =
fii o
3. fHeIs i FIFERIE (F EMAE) - (LB REESERE - BIREE - HaE -
W E S EE TS > TR S E S R T Y A R E RS (E AR
TR > P DA i 2 B AR 2 MREEL P B SRR 2 R ERR & -

THife & TR
1. BRI Y
PREER (3 (bt B AER R 2 AR TR TP E RS 2 B B A E - 7
iR B MR R AR SR e A (i 2 EEFRAT et A/ N HIE - Ao A
BT MTE RS — DL EIRFER ST R TAR © JEMRHER (3 AR B PRRIL T LA
5y o EHUAIHB A PL P = APl AL H B R R -

5% + 3R A 5% + 3R A
011 BASRET 114 EER SR
012 =Nl 115 LI EZ S
013 aARKE 116 SRR EYY
014 PR S 119 H A EAK
015 E N 120 ANEHE
019 HAM K et 130 NBHFER
030 KEtFER 141 FH REAEHEA
040 PR 142 R EY I
050 KR 143 EUTR=Y S
061 TEPTHR 144 R IS A
062 F R TR 145 BRI bk
063 R TR 146 EESEVEYES
064 FITTRR 149 HAFESE
065 &RTTAR 150 AR
069 AR 161 FEPTIEM
070 KrEtR 162 B TS RR
080 KRIYTFER 163 JRRT AR
090 RITEIFER 164 IR
111 fa RIS 165 LERTTIERR
112 UNEVEG YN 169 AR
113 2RSSR 170 AR
5% + 3R A 5% + 3R A
180 ANTREE 639 HA R E
190 ANTTFEEHE 640 HC AR
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R
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fefg R B E S B RS R VU 8 A e U BE s
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SEHEWE - I Bl
s |
|
|
|
|
SEETAEAT i
J
|
%
[ BEAHE 1 B
MR

Bl A E R ARG EE TR

VOB BEA 2 e E Bl A
(—)- WA E R B
T E/TMETHER AN FEGRHEE R ARER |
At HUEFREEA NS IR EEATEEE a0 B TU R
1.2 HUEE (Random Sampling) (e[ —{EJEEF/ o @EmTT ZA& I FH 8
o~ HHE - ARSIV R EE SRS | P AR s B R B EE
fir , SCAT 7y oy il BE A AU R By gy e PR U (Stratified random Sampling ), /2 &%)
kg 2 Bl Fradest i EalEE ﬁ/ MBI AR EANE
W E Z —hoyr IENIVE RN E 2 Mo TR et - MTER e T g iE
HHEE S B E -
2 FF AU (Non-random Sampling): FiriEE ~ HibE BEAr A5 EEUESRIMIRE
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(EFTRIZEGEEA Y 2FHUE 2B =XAMERRAE  mMeEGHAEE R
PRl Rt R 2B RIEEZM S HUEE AL A8 DR IR I ARE L
= ADEERZ A AME R A R B BLAE T 2 AR L BB o
M 2 BRAEARGE -

3. & EE HUAE B 2L ER HUA (Cluster Sampling or Multi-stage Sampling) & AT
R HEEAR S  BEaiFHEEt ) FED R MIEEE 280 DUETEHUERHh
H m{BEER AR — W E S PR E AR 2R NS BEA7 B AN GH e 55— M2k
B T EREE N ST Ry S/ NEAL | DAMLIEHE, iSRRI T ER &
EHZ MEPDI TR R AR c)a iR A SRpE R 2 5%
BEAHRREREE A AE 2 i R BEAE I i 1% BURR SR A B A i s W 4R BRI
B B T AR D SRS 2 ISR [ TR Y DE IR 5 A
TERE M T SR E TR SRV RE -

4. #EEE HYA% (Double Sampling or Two-phase Sampling )4 iEEE R DIREEE
Atk EEEATSHRORER A ORI EEHBN R X DURHIGREF I a2 A5
FHERE RRIEHAREEAR nfEE A7 P A DARS B2 EH T miEEEfz(m<n)4H
AREITREA JHIE I8 Y SRY = a+ bX ket DR R S R 441
WEE OEARAMTEE ERIREEHE Z MR R R 2R AR
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K SHEZ BRGNS HUS 2 IR INDLHRE  DARR S ERHRE A 5 &S 2 i
HFAEER FCEEEE 2 EiE= LIS Estimate )EGTEI( Predict )iEEEE 2 TP
B EE =REMERAE IR AEAR S 7 @ ER K G E A &
e

(&) AR &

L BT AR E RS AL R, MR E A EEE? a0k
FEERHUEE( Plot Sampling ) ~ FIffEAEIE HUEE ( Plotless Sampling ) fafdE a2 7572
LR PR E AR - HEEN  HPREE BIEPEE
. RANRIREEEEEIRT 2R H BRI R R - BEfiRE KA
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(B)=(

Mo: ith T [ [ %
Ca C:aH A
Mo= AR SRR A
aA+b AB B IR BRI
PR LR B AR A e 2 B

SR ZEEE 2
Bl T i B =0ORS | ZE R EE T A AT E Ak

B R A 5 T IILAS M4
<1>.[E] EBL Eﬂﬁ@@ﬁﬁd\ﬂi AT ST Rl Z B A
ASEREPEREE JEE AR MAMEERECL B ~ C~ D [H),

Mot DUE—MARR L SREEAE =R SRR &

HE HEREEME  EETERR
BA/ha=10000*/A32*(Go+G1+G2+1/2G3) 5,
V=dm2*1/A32*(a*dm2+b*dm-+r)

BA: i = R A
A3 =R 2 B TR O AMOR 2 R
Gifg PR mfH(i=0...3) Go:[E L AREr H A
dm:ﬁﬁ%@éﬂﬁ
» R
Bﬁﬂiﬂyhﬁ ARG HR DR Ry BRI SR JAR
PEEE [ DAERAM ) 2 By SiETEIR
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=2500*1/r2*(d12+d22+. . +1/2*d62)
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FE7KAE 7 Ol HEHI Moy 2 (EHEE R -
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N ARENERETE AR b B R FEEEEEEE
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ek iERIR o i ey S U TR e g i e P =S
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<1>Jh{E7A( Point frame Method ) :FIBMEAR B2+ S HISt Ffil K & Bl
5
R EHR AR HINMEERE R A
<2> 45 ( Line Transect) : BRIl A 2 678 A I H0% |
7K
i P EOEAE A
<3>. 5T {E#e £ ( Closest individual Method) :F1] F 52 [ 1818 A 158 Y — B
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e R
P EEREd=r 1R E(P>1 TR ED)
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BLEZAF
—BE T E RS Bl (ERe [ HETEE L o AT E
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<6>.PUZfE£( Point-centred quarter Method ) 7% B DL EAS 45 [ HIBE
R BPUE SRR MG E S — R IR T o0 Z tE R ELER
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2 P~ % ¢ Sampling P 4%

Sampling iz % id F fh & 2R E PR R frdt 5 3 34 > 4o P 4P HEB

BT ﬁfp Mo kSRR B R B4R 2 2 o Sampling T oG
PR CAARE L FBREFOEy 2y 2 N BT R

Sampling ¥ ##7 % —‘F‘?Bﬁ‘ﬁwt W BRPR L B 2 HEB R REEER
BR BT A T R TRIAS R R SRR R B A R i

PREAREREG @Y B S REG AP BB > ¢ BRI R
PRkt~ B BRI BRI a0t b f‘-‘ﬁﬁﬁ#éﬂ% N F’“B’*ﬁ&’“‘ cFEEL D
B TR R L B B A 8 M TS RS isu kB
FREH P A8 dod PR SRR R BB R LRI T
& (Kriging) ™ j2 emi jFfe fo S ek WRRPFREFNFHEFID LS -
d 3t Sampling @ 7 BAB4 2 2 2 37 & RApRE & @ % S BRI 2 o @

FAT - BB AR ORPL T R FE LR LB R -

Sampling # 5 = BINix > - L2 F o 5 - Mo A ABH i FHELH
P~#:(Simple Random Sampling) - % # % & (Confidence Intervals) ~ # #
+ ] (Sample Size)~' #|d2 % (Ratio Estimation)Z% 7 & # % P~ (Unequal
Probability Sampling)e % = %Rl & FAL@& * & eh™ 2 247 ik E b blde
= (Ratio Estimation) » Ll L (Regression Estimation) ~ B~k ensiit iE
(Sufficient Statistic in Sampling) ~ 3k 3+ B~ #& = #- 5% (Design and
Model) o % = 3R> % * enB~4R3K 3t > & 354 K P~ (Stratified Sampling) -
%P~ & (Cluster Systematic Sampling) ~ % & & P~ 4% & 3+ (Multistage
Designs) ~ &€ P~ 3% 3 (Double Sampling) - 4 B 2~#: (Network Sampling) e
o R HEE AP EFE T P JE 0 @ 35 0 R e P-4k (Detectability
and Sampling) ~ % &2 v ¥ & F17) % # B~ 1% (Line Transects Variable
Circular Plots) ~ # #ifr# 4 45 (Capture—Recapture Sampling) -~ & # %
(Line—Intercept Sampling) - % 7 %‘K PE BB FHETEIRERNLT &
(Spatial Prediction or Kriging) -~ % %3 (Sampling Designs) ~ # %
5% fegip] > = (Plot  Sharps and Observatlonal Methods) o & = ¥R imif
Ptk 0 & E i RP-# 3K 3 (Adaptive Sampling Designs) ~ if & BB~k
(Adaptive Cluster Sampling) ~ % *ifed % if B+ BB~ (Systematic and
Strip Adaptive Cluster Sampling) ~ 4 & if J& % B P~ & (Stratified
Adaptive Cluster Sampling) o



u

=g

’

/

/

<EREZHUER P S ie>2012/12/25

@m%ﬁ~¢,@§ﬁi@ YHRARAPBHEA(F - R 3

B~ (Network Sampling) » A2 11 3 #3453 N k2 (7 e Bt

=

PRI URPCEET QR 2 M EHEZTEE Bk R

e B 5N @ 45 R fe B~k (Detectability and Sampling) ~ #4202 fr
%% Fl7; % # 2~ (Line Transects Variable Circular Plots) ~ #
#grf 4 #i(Capture—Recapture Sampling) ~ % # ;% (Line—Intercept
Sampling)(% -+ %1 +4 %)

FIMPEZRPR AL ZIRBRDD ZRFEPUBE e 2 BRI

% % (Spatial Prediction or Kriging) ~ 7 B 3% 3* (Sampling
Designs) ~ #& % 75,4 o gL iB] * ;2 (Plot Sharps and Observational
Methods)(% = *F 31 %=+ =-F)-

FAMCERPFE ONEFRFEDILEDE S L FRFER
(Adaptive Sampling Designs) ~ if & ¥ B P~ 4k (Adaptive Cluster

Sampling) ~ % %t v & & 3 & ¥ B P~ & (Systematic and  Strip
Adaptive Cluster Sampling) ~ 4 % i & # B P % (Stratified
Adaptive Cluster Sampling)& A & BUuBHF (%5 L2 F3 %
e '_"?.) o
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