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Accuracy VS Precision:—

(AZINBINET) (ARINIBIATE)
Low Accuracy High Accuracy High Accuracy
High Precision Low Precision High Precision
kW 3y 3y
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(A370LEI YY) (AFTHNOINTI)
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SULUULAZYUINVBILUDIAIBE

m‘i 17.84 m
iausﬂ 112.09 m

Auf 0.1 ha

ﬁ

UNUNINY 31.62 m

Q

u‘VIOlha

=D

edusausy  126.48 m

wnayziiidusausUisenindwiaey 14.39 m 1
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S A 17.84 m
UL usausy 112.09 m
%ﬁ. UMNIUNINNG 31.62 m

0 =
Chaf quilid dusougl 126.48 m

wnayziiidusausUiaenindwiaey 14.39 m 1
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= = o/

dwinenansd 40X40 m ddusausd 160 m

|

dwingubiuEl 20X80 m ddusausyd 200 m

FvAsuRud 10X160 mildusausy 340 m

TunuvinnudivasuanTaasiidusausuuaeiign
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SULUULAZYUINVBILYDIAIBE

1. The square plot is generally the
most useful and convenient for
research studies.

2. Early U.S. investigators commonly
recommended plot sizes that

would include at least 100 stems

3. Vuokila (1965) compared
coefficients of variation for
alternate plot sizes and
recommended a size in hectares
equal to 0.01 x (dominant height

in meters)

rihwest

USDA

=

Permanent-Plot Procedures
for Silvicultural and Yield
Research

Robert O. Curtis and David D. Marshall
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Aboveground carbon stock in various plots size

—_ 350
©
£ 283.613
9 300 264.095
~— 242.288 | 236.835
® 250 87.530
=< 203.548
8 196.083 l
¢ 200
c
(o)
O 150
L
©
(&)
100
Plot Plot1 Plot 2 Plot 3 Plot 4 AVG
100X100m | (40X40m) | (40X40m) | (40X40m) | (40X40m) | (40X40m)
M Banana 0.018 0.003 0.106 0.027
Vine 1.627 2.695 2.322 1.387 0.703 1.777
¥ Tree 240.643 200.853 193.761 282.223 263.286 235.031 20

—-
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Aboveground carbon stock in various plots size

__ 350 320.424
(4v]
i -
~—
¢ 300 T
wd
o 242.288 126.467 240.057 240.868
9 250
= 209.034
g 193.957 ‘
¢ 200 S
C
o)
o 150
S
(4v]
(&)
100
Plot Plot 1 Plot 2 Plot 3 Plot 4 AVG
100X100m | (50X50m) | (50X50m) | (50X50m) | (50X50m) | (50X50 m)
H Banana 0.018 0.003 0.002 0.068 0.018
Vine 1.627 2.146 1.989 1.574 0.797 1.627
¥ Tree 240.643 191.811 207.042 318.848 239.192 239.223 29
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Source : Prof lain H Woodhouse and Dr Ed Mitchard
The University of Edinburgh and Carbomap Ltd
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Optical — coarse resolution

Source : Prof lain H Woodhouse and Dr Ed Mitchard
The University of Edinburgh and Carbomap Ltd
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Optical — coarse resolution

6X6 m 15X15 m 30X30 m

Source : Prof lain H Woodhouse and Dr Ed Mitchard
The University of Edinburgh and Carbomap Ltd
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ANLnSd : Pythagoras
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ANWULAINUATINVUVDINUN LNBNIVUALLLD Base Line

INYTULVINBIANDIDUNUUN JININLTee Iy

MSL (m)
1550
1545
1540
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40m = m] o o o

C1R4 C2 R4 C3 R4 C4 R4

30m o = o O O
C1R3 C2 R3 C3 R3 C4 R3

20 m © O O o o
C1 R2 C2 R2 C3 R2 C4 R2

10 m © o O o O
C1R1 C2 R1 C3 R1 C4 R1

Om o o
Om 10 m 20 m 30 m 40 m
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Taluswunsy Surfer 9 luni1sAIu
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N1SIAVUIAATU LAV IR U L]

= Y 53
(Nu1: aarwdasann Forest Measurement (Avery and Burkhart, 1994))
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N1SIAVUIAATU LAV IR U L]

Q Q 45 cm
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N1SIAVUIAATU LAV IR U L]

DBH = 3.75 cm
BA = /L DBH%/4
BA = 11.04 cm?
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N1SIAVUIAATU LAV IR U L]
DBH n914 = 5.0 cm
DBH #1471 = 1.4 cm

BA = 7.0 cm?

DBH 1288 = 3.2 cm
BA = 'LDBHZ/4
BA = 8.04 cm?

e DBH w3e %E‘j
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Quadratic mean
2 2
DBH,, = sqrt (DBH,” + DBH,")

LN
DBH = 11.5 cm

=
bR
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No o ¥ 9 n.A.58

DBH Ht

(cm) (m)

21.336 29.6 DBH,= SQRT(D1/2+D2/2...+D14”°2)
20.574

32.766

13.462 DBHQ = 70.3 cm
15.24

12.192

7.62

12.954

35.306

4.572

14.224

6.096

16.256

20,828

210
210
210
210
210
210
210
210
210
210
210
210
210
210

OONOODUTTLE WN =

et
- O

b b
HWwN
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DBH. >
Do
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D | = 4_
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AUFUNUS TV INNTURUAUEINA
NszAUBNNUAINEIVIRULY

D-H Relation

1/H = 1 / (@*DBHAh) + 1/Hmax

logdl H = a2nugvassuld (m)
DBH = fusitugudnalsseauan (cm)
A h,p = A9

88
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"~ Height | =

R (m) | m—
— Extended Allometory . = m— —

1-H = 1-a=DBH"h + 1.-Hmax i

S a= 1.506 I =il :

— h= 0.9208
Hmax=79.726

=] Root-mean—square Error *__‘_'__'__'___'-:::
- — 3.689 Se s

— DBH(cm) e ———
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AUANLRTULAUTAUBIaWlal

Richard Function
G = A*(1-Exp(-h*Time))A(1/(1-p))
el G = Aanasaiduln (cm, m, t/ha)
Time = 1781 @)

A h p = AR
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A152LAS1ZNNAINVRIU
Forest Dynamics
DASINITAY = (ln N - ln S)/t

aNIINISHNA = (In S+R - ln S)/t
aN3INI5RTYAULA = (dbh,- dbh )/t

Tag@i N = duaudulunsindeyansaun
S = Fwnuduiseanieluyasszezioan t
R = Fwnuduinifalvailugaeszeziom t
dbh, = vuadusaugnatsvasiulilunsiaased 1

dbh, = vuaiusnAudnatsvesiuliiluntsinaieil 2y,

2



- N153AI1LND9AUTENBUVBIVUANUT
Species Composition

Importance Value, IV
ATUIUAUVDINVVUAUUNIAUA

Relative density = : = = = = X 100
(%) MUIUAUVBINVNNVUATIUNY
AMUIULUAIEDYINNUNBVUAUU
Relative frequency = ==t z X 100
(%) NASIUVBILUA 82 INANHININAUA
NASIUVDINUNVUIAAVDINTUUALU
Relative dominance = X 100

(%) HAIIUVDINUNUUIAAVBINYNNBLA

IV = Relative density + Relative frequency + Relative dominance
95



N153LASIENANUNAINNAVBIVUANUS
Species Diversity

Simpson’s Index

S n,.(nl.—l)

=7 N(N=1)

lagfi D = Simpson’s index
N = IMUIUAUVDINISldufazyin

/

N = 9qu2usauldnanus lundas
S = FWIUVUANUGNINA lUUAINANY
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N153LASIENANUNAINNAVBIVUANUS
Species Diversity

Shannon-wiener Index

3
FE= - Z( P.log, P.)

gl H = Shannon-Wiener index
P = dadauszuinesrududuvasiuslsivlanils
sosuruduvadldivienun
s = swusdanusnmualuuuasifine
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N153LASIENANUNAINNAVBIVUANUS
Species Diversity

Fisher’s Index

S
Ol =

In (1 + N/QL)

Iﬂ&l‘ﬁ Ol = Fisher’s Index

n
|

FUIUFTAN UGN INA TuLUasANEN
o L4 v g
AU LINImNAluUAS

Z
Il
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N1SAATISANAHANUFUNNGNS
Net Primary Production (NPP)

ANPP = AB+AL+AG

=\

Taefi A NPP = Usnaunananduigupfigndvasmyldl
Tugawan t, Da t,

AB = Bunasnafanwildsundasludagam
t D9t

AL = Usnasnafanwigadeluidasannnisaie
wisasnauluIniylugIwla t, 89 t,

AG——= U%mmma%qmwﬁgmumﬂlﬂLﬁaamngné’mi

nanuludean t, fe t, &



N153LATILYINANEAUFUNTTIann
Gross Primary Production (GPP)

AGcPp = ANPP+ AR

Taefi A GPP = Uunauwandntudgunfisanvasnyldl
Tugaaian t, D t,
A NPP = U%mmwawam%guﬂgugﬁqm‘éﬂmmﬂﬁ
Tugaaian t1 de 2
AR = Ysununmsgydedunsgingld Ineniswela
vauy liludaeian t1 e t2
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N15ANEIENNITUIAYINTNVDIAU LU BTAGN9E)
Allometric Equation

Y - aXP

Toedi Y = wravdaniwvssardu ne Tu wazsin (ke)
USu1n59298101 (m?3)
X = ads9d52 1 DBH?.Ht (cm?.m) %39
DBH? (cm?) #98 DBH (cm)
a, b = AALN
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N1SANYIDRSINI5Sagda18UIBINNY
Litter Decomposition

o= et

ek = - [InGux, )/t

Taen

X
|

, = Uminuisvesrnluiuiiasuaangna
UMTINUAIYBIYINTLIAT t

~+ X
Il

Latnlglunisaanedsioulddud
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Carbon pools IPCC GPG (2003)

v v
Aulidnie

sk uludu [

R ey T T o Bl R 3 8 Sy Pl R




Carbon Flux

o S GL v 191
N1989LATTSNALLEY N3G LIVDINU LU

N159%1812R1NNS

YIANY gageapny

g A - £ RN R £ RN R £ RN R £ RN R £ RN R £ RN R £ RN R £ RN R dr RN R £ RN R &
p - g > - g > p - g > p - g > p - g > p - g > p - g > p » g > p » 5. N % N % . ] N 5. . J N 3.
A5G L 9 12} o L, AT o L, AT o L, AT o L, AT o L, AT o L, AT o L, AT o L, AT o L, AT ]
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N1SANPINIAVININEAULDNUAY
naleUnil DBH mn‘i‘fia&ﬂ A@ 20.2 cm g4 5.87 m 2%l :

UTRUNLLAITIUNIARUA 12.088 kg
U3UAsANGUTIUT LA 0.148 m’
SRVDTTRR dnsingn
GRLGEY, 6.620 ke GRIAY 107.700 kg
(TP LTI CTRC RO O Il Tu+n1ulu  21.734 kg
N1ULATD 0.151 ke RPIGER 2.520 kg
UA 0.075 ke KIB 0.885 kg
N 0.233 ke PG 3.540 kg

FAUNINA 12.088 kg [EebUNN U N TN Y RN R
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dUNI1SHIAVININLAUDNUAUVIINSSAULNNA

Above-ground Biomass of Acacia mangium
(age 5 years-old spacing 3X3 m)
Ladkrating Plantation

y = 0.0099x %%
R?=0.9913

G
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o

1,000 10,000 100,000
DBH?.Ht (cm*.m)
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Root Biomass of Acacia mangium
(age 5 years-old spacing 3X3 m)
Ladkrating Plantation

y = 0.0053x%%°%°
R? = 0.9894

G
<
S
2
o
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(@]

1,000 10,000 100,000
DBH?.Ht (cm®.m)
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dunasuaalalussnNanwINILaY

T dunN1SURIAURUNANWINILLA

1@N&19 “Comparative ecological studies on three main types of

forest vegetation in Thailand” Ogawa et al. (1965)

1@N&1T “The primary production of tropical forests in Thailand”
Ogino et al. (1967)

1@N&19 “Forest : Felling, Burning and Regeneration. In Shifting
cultivation. An experiment at Nam Phrom, Thailand
and its implications for upland farming in the monsoon

Tropics” Tsutsumi et al. (1983) 115
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dunasuaalalussnNanwINILaY

S oo , 37y | DBH B
viinUr/vtnld d1N13 R y p N
AU UINVIEN
Masgl6as, 2p ) 0.9326 = 90
Ldngyludneds Ws = 0.0396 (D?H) * - 119 Ogawa et al. (1965)
cm
wazUILUYINT IO Wb = 0.003487 (D*H) %% - 45 -
WL = (28.0/Wtc + 0.025) - 45 -
@ o oa & % 90
Ldngyluthfvau Ws = 0.0396 (D*H) ***% - 119 Ogawa et al. (1965)
cm
Wb = 0.006002 (D?H) %% - 74 .
WL = (18.0/Wtc + 0.025) - 74 -
Wr = 0.0264 (D°H) *'"™ - 3 .
i Tnaludnaess AGB = 0.0569 (D*H) > 0.9833 25 23 cm AnLUAITBYARN
T luggluvnauuas AGB = 0.0888 (D*H) %" 0.9456 37 | 33.5cm | Ogino et al. (1967)
A 1d'lnSe 2p 1) 0919 % 60 :
T uggluvnauuas Ws = 0.0509 (D’H) 0.978 60 o Tsutsumi et al.
118
Wb = 0.00893 (D?H) " 0.890 60 - (1983)
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gunqsuaalalnsnNAnEINILad

vtaU/suald dun135 y TG

wvasiadals 0.8622 (D) 20210 B9y wazande (2554)

Teils 0.24255 (D?) 10951 Kutintara et al.
Teiuean 0.49522 (D?) 08726 (1995)

Teigavany 0.17446 (D?) 1047

Teisan 0.22187 (D) 2%™ Suwannapinunt

(1983)

nale 0.0098 (D) 2270 0.9887 F9ve wazanz (2560)

Tdvjaluthfuuds Ws = 0.0702 (D*H) *&"" 0.9625 30 wazyasan (2547)
Wb = 0.0093 (D*H) **% 0.8850

WL 0.0244 (D?H) 10°17 0.8981 - -

lagft D = vwadurrgudnansiszavan (cm) H = Anugevasiulifslarsean (m)

Ws = 428320 1Wed2uva9810U (kg) Wb = w3adan ndauvasd (kg) WL = u3adanindauvasiu (ke)
AGB = ¥ maiuiieginilanuau (kg) Wr = u3atiannediuvansin (kg) Wic = Ws+Wb (kg) 117
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N1SLaAaNaNNISNLRUIZHl

Above-ground Biomass of Musa acumilata

N
()]

y = 0.0303X>"%%°

R? = 0.9887
(Arifin, 2001)

N
o

15

y = 0.0098x**"*

R’ = 0.9643
(this study)
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N1SLaAaNaNNISNLRUIZHl

1IAYINN mﬁaﬂuamaumi’aé

(ke)

v

y = 0.8622x*%%1
R*=0.9533, N = 26 //
_ (0.39-18.1 cm) ////'
A9 narany (2554)
- 1 61 6X1 .7895

R? = 0 8674 , N =25
(1.8-14.5 cm)
Xiao et al. (2009)
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Restoring the
Acadian Forest

A Guide to Forest
Stewardship for Woodlot
Owners in the Maritimes

by Jamie Simpson

i
Aadras Sudrar

Deadwood — a forest resource



n25¥1 Basic Wood Density

Archimedes

Density (g/cm?)
Mass (g)
= Volume (cm?)

287 - 212 BC

Basic Wood Density = Oven Dry Weight
Green Volume
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Ws = TTD°*L*P/40

lagNl Ws = wradin nvasarny (kg)
unANlaagn ulauLazdaly (cm)

o v dl I %) 1
ANE1vRsaRuTBg luwUaIR9Ee (M)

AMNKUILUNYRlBld (Wood density) (g/cm?)
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... Portable Photosynthesis System
with Standard Chamber ...
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Topographic Map
of the Test Site at Doi Suthep-pui National Park, Chiang Mai
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Aerial Photograph Map
of the Test Site at Doi Suthep-pui National Park, Chiang Mai
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Vegetation map
scale 1 : 50,000
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Canopy height Biomass density Carbon storage
(m) (Mg/ha) (Mg/ha)

Tall dense forests 30 - 45 340 - 670 170 - 335
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Secondary forest 10 - 20 60 - 180 30-90
Open forests

Evergreen forests
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Forest fallow

Agricultural land <10
None forested land
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Regression Analysis

Above-ground Biomass of Teak in Thailand
(DBH 2.3 - 38.0 cm)
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Regression Analysis

Above-ground Biomass of Teak in Thailand
(DBH 20.0 - 25.0 cm)
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Regression Analysis

Above-ground Biomass of Teak in Thailand
(DBH 23.2 - 38.0 cm)
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Regression Analysis

Above-ground Biomass of Teak in Thailand
(DBH 4.4 - 38.0 cm)
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Regression Analysis

Above-ground Biomass of Teak in Thailand
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Carbon Stock of Evergreen Forest in
Chanthaburi Province
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Carbon Stock of Evergreen Forest in
Tak Province
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Carbon Stock of Evergreen Forest in
Phatthalung Province
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Carbon Stock of Evergreen Forest in
Three Provinces
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Carbon Stock of Deciduous Forest in
Ubon Ratchathani Province
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Carbon Stock of Deciduous Forest in
Kanchanaburi Province
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Carbon Stock of Deciduous Forest in
Chiang Mai Province
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Carbon Stock of Deciduous Forest in
Three Provinces
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Carbon Stock of
Deciduous and Evergreen Forest
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