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The Planet Earth The Atmosphere

The aimosphere is the gasesous envelope that
surrounds the Earth and constitutes the fransition
batween its surface and the vacuum of spaca.

1% Ar, 0.03% CO,
+ small, variable
amounts of water vapor

The Blosphere

The blosphers Is the Iife zone of the Earth and Includes all
living crgantsms, Including man, and all organic matter that has
not yet decomposed.
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The Hydrosphere The Water Cycle of The Earth System

The hydrosphare includes all walsr on Earth. In one respect,
T1% of ihe earth s covered by water and only 20% Is tema firma.
The water existed In all fhree states: solld (ice), liquid (waler),
and gas [waler vapor).

: . Evapafranspirasion

ranspirailon
o .P 4 Evaporation
Lt Ak e

(bl distribution of wetar [rprodiced with the kind
P —

The geasphers ks the solid Earth that iIncludes continental
and oceanic crust 25 well as the various layers of the Eari's

- o
; Fi
i {

A

o

M AN sl recranceetore {hominid Ef ey racod ke
B P e e O C T E S I T T = ot s T Tl [ (T T
& eSO e T | T LT (Rl (B e 8 Gl L AT TR T
i [ W1 CILU R B DT O S A BB I aE T eaes o iR InnLInErE
e~ ECOn o BTVt A T S ricin M6 S0 10 e EE NI B Lokne el rent
M porl et o of S DT

e |
msulasmuulasuaslan
(Global Change)

“InunInaalasias1e/ada
Usznavuwdalan laaw lannm uaz
USSENMARRAISH (biosphere) an-
NamwaRlilatiisssnnad  awmale
A TN NG (normar)”
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o Elevated CO,
o Atmospheric Composition

Linkages baetween Human Causes and Land Use and Cover
== "_'i"'"""

Phymical Pi

,...._:—1 1— o
F—TNTE_:‘

Ratural Ecomystam ‘Wier Rssources Aegricubiurs

Fuschmck o

" Global Change |

M Land Cover
il Type in 2003
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Forest Cover NS Protected Area
Change In 2003 v i in 2003

Extent of Major Crop g i r Change in Extent of

i Cultivation (Cassava, _ . by i Major Crop Cultivation
Maize, Rice and ) i 5% M (Cassava, Maize, Rice
ha. per sq . a5 : - - and Sugar)

in Percen

Change in Extent of ' ; Change in Extent of

Maize Cultivation in ey L il Rice Cuitivation

percentage TP AN ollin pert:entaﬂel

Livestock Distribution {units per sq.km.)
o el . 1.".“'"‘_.:%. .
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Livestock Distribution {units per sg.km.) ab FEbI"UIl‘Y[EM} =World Climate Da}t

fiasfinaln [Kyoto Protocol) THamfimiTan
n1=en 10 wlafilind awlu 57 (2005 - 2000)

Greenhouse Gases:
(1) PFCs
{2) HFCs
(1] SFE
(4) CHy
(3) GOy

B N0
Chickens Total Livestock Biomass z

THE GREENHOUSE EFFECT

i

FmIosSsS oD hera
Avlmors phnere
r hﬂﬁm#i CAFE + choud mctivily

\*‘

GREEN HOUSE G ASEgm

kit indation panam & s

LA0R, a,
LE=DESR, HwD3R,

of CFC, —CL S
Dissociation of M,0, MO, MO,
CATALYTIC DESTRUCTION

&
AULHING

iyiaaifin GHE
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TR ARG "
m Rainfall

Washing while
Gases and impurities falling

PFCs Water surface Raimwater

& - o we .
Huawnranaagensoad N,P,C,5

Level of stratosphere and Ozone Layer

i i

IS ST

Grean houss
Emect

Temparaturs

Dust deposition over the ocean:

The input of dust has different impacts in different
OCERNNIC enviromnments

Natural Gases Emission

F F F F o F

N, NHy NO, SO, H,S CH, C,H, CO, CO, efc.

1 B | 1‘1‘ ’l‘ 1

Effect of CFCs on stratospheric ozone
U radiafion P CFCL,
cm:nna % ?m
$o oW .

Chilorine

croy,  Mdieal ozone(oy) (g Onygen
19}

mmﬁ'nuuﬂaﬂmﬁmniafiﬂi_m_nfmﬂuw{CF(:—1 1)
IiiBgﬂﬂiﬂﬂi'iﬂHﬂﬂijﬂﬂﬂﬂﬂﬂﬂéﬂﬁl‘ltldliﬂf

Potential Climate Feedbacks via Dust

Mg b
Nl psa

\../‘j

Climate

Pt Fogaiach

| / Oust) h Fusl'

Runysay Woeming 7 Climaic Sabluation Funssay Cooling 7

{rediraemn firom Michaals of al. 2001)

Cly
Atmoaphara

ASSINILATION
phofosynihesis

herhivory, Ch
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Pm:-m{uirh

Fish and
marne birds

- Rl
f—.

— =
o
™

L
Photarpaihasta

Raspiratian

_' preciptation
LAND i wvapodrancpiration
iz urban lands o crop lands 1

o Torests

© range lands

gnde |

aquifer |
“GREEN™ WATER | “BLUE™ WATER

- amvironmental
- aocial
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Radiative forcing
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Soerca: “The Fagionl impact of Dirssls Changs”, IPOD) 1650

=
miissulamssSifanuion

Uncertainties in radiative forcing 1750 - 2000

Contmls Gimm
OoT
D |
CEE g
Suiphatm N e yreng
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Changes in Blobal Surface Temperatures

Owgrons F
136

0.0

0.45

R L]

0.99
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msuldmulassmmniienme
oailny unRsa g

Sowrce: “The Fagionsl impact of Disssls Changs'. IPDD 168
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0y concentration in the #imosphens: Mauna Loa curn
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- el
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T

The mean concentration of approximately 318 parts per milllon
by voluma (ppmy) In 1958 rose to approximately 388 ppmv In
1688

Sourse: T Faglonsd inpsols of Clirsls Chengs’. IF00 1588,

BITHAL AN TS
Glll:ubalma;nﬂea level | |
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1]

|
Pl
[

1994 1995 1996 1997
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Main Effects of Global Change on The Coastal Zone
—

Sclentific Structurs of IGBP Projects
{(Functlon of Tha Earth System)

IGEP studles the Interactions bebwean biological, chemical and
physical processes and collaborates with ofher programmes fo
devalop and Impart he undarstanding necassary fo respond to
global changs.

IGBP Projects Spanning the Earth System A Global Change System for Amalysis, Resaarch and Tralning (START)

Intemnational Global Atmosphers Chemistry; _

The Global Land Project which bullds on the land onenisd @ K

projects of the first phase of IGBP; el
]

R s T e |_

KOG URESECD

on DCsan research; ﬁ
The Surfacs Ocsan-Lower Altmosphers Shdy; -:u'
The integraled Land Ecosystem-Almosphers Processes Siody;

Land-Ocean Inferaciions in fhe Coastal Zome:

Past Global Changes which continues its inlegrating palaso
reseanch; and

Analysis, Integration and Modeling of the Earth Sysiem which

= ' £ d d o =

ATDEH WU DITERNIVILAEINUNISANE
J

msulasuwutlasvadan

=N &P cAccr W =
An IGBP — cantric view of tha triangulation betwean glabal changs LTy c- IR [
T . S

rassarch, Earth ebservations and global assessmants and policy.
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Epharic As
GAIM [Global Analysls, Interpretation, and Modeling)
GCTE (Global Change & Tarresirial Ecosysisms)
GLOBEC (Global Ocean Ecosysiem Dynamics)
IGAC (internaiional Global Atmospheric Chamisiry Project)
JGOFE [Joint Global Ocean Flux Shudy)
LOICZ (Land-Ocean Inferaciions in fhe Coaslal Zone)
LUCT (Land-Use and Land-Cover Changs)

STAHT [Global Changs System for Analysis, Ressarch and Training)

el O Lo

Tha International Geosphere-Biosphere Programme (New)

ANES [Analysis, Inlegrafion and Moslaling of the Earth Sysiom])

ELF [Dlobal Land Project)

GLOBEC (Blobal Dosan Ecosysiem Dynamics)

I3AG {indernational Global Atmospheric Chamilstry Project)

ILEAFE (Integraied Land Ecosysiam-Atmosphens Procasses Btudy )
IMEER (Imie graied Maring Blogsochsmisiry and Ecosystam)

LOICE (Land-Ocean Interactons In the Coastal Zome)

LUCT (Land-Use and Land-Cover Changs)

PACEE [Past Global Changes)

BOLAS (Surface Dooan-Lowsr Atmosphers Study)

An Envelope of Air

Human asotvites ane now changing stmosphero oompostion.
IGAC sfudics on Atmosphers — Biosphere Chermiséry fooused on
sournes, sinks and Transformation of gee.

The Challenge

IGEP has esisblished an integraded, multdies:phnany research
programme consating of 8 core projecis studying aspects of the
Earth System, aa well 38 3 Framework acbvites thet sddress

dats mansgement, modebng, and oapsoty bulding.
GLOBAL
CHANGE

Earth's Changing Land

Ginbal change impaots on emesirial eoosysiems and land use
and land oover change LCCIGCTE Projects were ending. GLP
(Global Land Projects)  the new continuing project.

(1o gy' T L gl
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Water and Life

Across and Beyond Land's Edge

BAHC, the Blosphers Aspecis of the Hydrological Cycle, GLOBEL, the Global Ocean Ecosystem Dynamics, how global
i provide indegrate regional and globalassessment of water change affechs the animal in the sea.
resowoes. BAHC had changed o be Inlegrated Land
Ecosystem-Atmosphers-Blosphars Processas Study (ILEAPS)

JGOFS, the Joint Global Ocean

Flux Study, coean carbon observa- |0

fome o improve knowledge and how
oo=an  biogeochemioal  proossses
oontrol the tranefer of atmosphernio
GO, orgoanio carbon aoross ooean
boundares. JGOFS was changed to
be IMBER

Putting It Together

Across and Beyond Land's Edge

LOICZ, the Land - Ocean inferactions in fhe Coastal Zone,
inoressing of populafion s usually an noresse 0 the input of
sediments and nuirients, Changing in fluces of matier aoross Bnd
and ooemn boundary.

Measuring the World

IGBP oore projects provided pieoes of the overll puzzie, flls —v Meonure the stet= and dynamios

in boxes of the Earth Syslermn.  Bul puzzie w» not complete without

= of the global envionment with same

undenstanding the snberaotion befaeen fhe picoes. | & B P infensdy, qually and oconsstenoy

GAIM, Global Analysis Integration
and Modsling., providng the modeling
ooapaody o befber  undernstanding
planetsry metabolismn mnd  nkerpretive
experfises fo befier desoribe and prediot
human nflusnoes on the Earth Sywtem.
GAIM had changed fo be AIMES,

Analysis, integration and Modsling of '

tha Earth System.

BRI TR

N TR

16

DS, Data and Informalion Systems
aotivity supports the research. DIS
mooess of global change soentisls o

- Jﬁvwﬁ T S ——

S : and memst dats development and
m

menagement strofegies.
Make it Happen
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LT e

ekl Espgeiatinas

e M%%’z‘ - ‘\

R R R
BEe BEug Ny pood ume, fEE epag

EEEEER II-IIT;-II-II EEEER Il-l';-ll EEEEEEN
The Monsoon Asian infegrated Regional Study (MAIRS)

Atmosphere: IGAC WVOGIBWOC's

T Decsion making,
Collaborative learning
Drivers of urbanization e g Dirivers of biosphara-
and lard use almosphere exchange

Land

uncier develapment
* What are the: drivers and

dynamics of variability and

change in termestrial human-

and dynamics of walnerability
in tesmesirial human-
emiranment systems?

MIFUMNMIINIM3 HHenasseMsIvemsltsunlasveslanludsemalne 17



Land Use and
U Cover Change: LUCC

Major changes in land cover and wildebeest numbers in
Kemya are primarily driven by markets and nafional land
tenure policies, rather than agropasionral population growsh

Spread of mechanised
agriculbure, but not
agropastoral land use, s
associated with the critical
spafial patiern of changes.
undeslying widebeest decline
in the Masai Mara Reserve

Semesls & Lambin, 2001

uncler development

3. What are the feedback
mechanisms to the Earth
System from these
changes?

1. How does global change,
represenied by natural
and anthropogenic
forcings, impact marine

and ecosysiem dynamics?

2 How do these impacts
alier fhe mechanistic
redafionship betwesn
elemental cycling and
ecosystem dynamics™

= [Exchange processes at
fhe air-sea inferface and
fhe role of transport and
fransfiormiation in the
almospheric and ocean
boundary layers

= Air-sea flux of CO, and -
ofher long-bved radiatively =
active gases

CACRE =

Land ucs &
Ca-rulss

Reglonal land cialme
rorrﬂ dnntlal and

Land-Atmosphere
under development
Goals:
= How do interaciing physical,
chemical and biclogical
processes ransport and

wersa)?

B Ocean Ecosystem Dynamics:
GLOBEC

o advance our undersianding
of the siruchure and functioning

of fhe global ocean ecosystern,
its major subsystems, and its
response fo physical forcing
5o that a capability can be
developed o forecast the
responses of the marnine
ecosystem fo global change

Obzerve and amnalyse on apprepriste seales
clement=, species, procesoes amd repions in the seean that are aritieal
for Global Change

Trade-offs in mmulti-uze landscapas

» Trade-offs
Wikl Irchizual end use fpes
= aoeasiend use iypes and slakehoiders
o pven e e o of s Bafiening
+ splal g o moasdo
= =sgabsl and t=mporal s

bidbeirsiy koss,
Tural dapoplation
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Connectivites

Terneeirial  Human
Procecces  acilvisc
nan off Indusry
wairitaring apricuilrs
Anhing

Atmospheric |
o postion e

FEAR HOR W s chrg

n_ Biosphere Interactions

Changes in land wse can
dramatically alter weather
patterns.

Models of cloud comection
over the central USA show
that shorms can develop over
cument agriculiural

landscapes that would not e W N
hawve occumed over the -q‘
J-lr .

“ﬁﬂa] FE.IFIE S Huturel megalakiory

Pislie ot al, [2001) Ecel Appt. 7
10 L]
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3. 5aty gwiant

Admens

%

dninnuianumaTuladeamauazgliansaums (9RNTUHITL)

m‘ﬂi‘ﬁagﬂm‘uﬁﬂuﬂﬂil'fm'u GISTDA Ground Receiving Station

ar = = I
niNnnTEITINNALAsEwaaaulan

Earth Observation Satellite

R R Data Acquisition & Services
. S npers Mg Current Status of Ground Receiving Station
3. Philippines 12 Tndia * NOAA-1E, 1T
4, Indunesia 13.Mepal - LANDSAT-5, [LANDSAT-T)
5. Brunei 14, Sri Lanka - SPOT-Z, 4 and §

- RADARSAT
6. Mpanmar 15.Fhutan - JKONOS
7. Lass 16, Tarwan
8. Viataas 17. South China Reseller : GuickBird and ASTER
9, Cambodia Hung Ky - - -

Satellite Data in Archive:

LANDSAT, 8POT, MOS, ERS, JERS, ADEDS, RADARSAT. IRS

Comparing Capabilify of Satellife Gromnd Reeriving Station 1 &11’3“’“Tﬁ'“ﬂ“1qﬂ]1m'ﬂﬂ1
i Asian

Sarellite Data Recetved

Coummry
soas | MODIS | Laasae | SPOT | Radarsnt | 05 [ iKONOS

1. Thatland
GASTIA

I Singapery s
i TET

2 Mimbrrin
IMACEES)

4 Indenesia
(LAFAN)
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2. AR HANWzIASTA I

I 4. 5RMIATIY

nfgwmnlaa

sk

& ik
ts=Towvinan

Thailand
from
Landsat-5
(TM)
Satellite

Existing Forest Area Over the Past 37 Years
(1961-1993)

ha
LR

TGOS 090

100 60 0]
A0.0S0.009
a0 o g0a
il (1843 08
10,000,808

o

i, BB |

130, DED.O0T 1

amEl BETE WEPR AETR

TEEE TeEE TR TREE
W

whel1 T3 1RGN TEOE

3. 13 HIHANEDINATIUN Y

i R 3 & B E R

13 December 2002 4 December 2003 =70

EXISTING FOREST AREA
OF THAILAND

OVER THE PAST 37 YEARS (1961-1988)

T Area (ha) Percent
T e 53.33
573 38 E78,125 [EN
876 | 124.010,625 3067
1878 1 108,515,000 TR T
1982 a7 B75,000 3052
1885 84 2591 343 28,40
1988 FG,ETT 182 T |03 |
EETE] B0,E635.625 27.95
861 BE, 436,264 LA T

1883 83,470,967 2503
1985 82 1TE, 161 2562
1858 | 81,078, 428 25.28

EXISTING FOREST AMEA IN 1973

ENISTING FOREST AREA IN 1098

NIANNHININIBING ?i‘lNTIﬁ'JiSBﬂ1i'J%Elfﬂi!‘IJEIEI‘I»!!!ﬂﬁﬂﬂlﬂﬁiﬁfﬂuﬂizmﬂ‘!‘ﬂﬂ 21




Forest
Conservation
Area

of Thailand

* National Parks
and
* Wildlife Sanctuary

ulenamhWinasé
(udRnLEsuuas Wiadui 3 suiau 2528)

anstpmneTlaindlunnlean dladeil 3
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Forest Fires
in Hui Kha
Khaeng
Wildlife
Sanctuary
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Tsunami Activities
in Thailand
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THEOS PROGRAM
(THailamd Earth Dbzervation Satellite)
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Using Lamad=ai-5 Dtz for Monitoring the Waber Level
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Patong Beach, Phuket Island before and after the Tsunami Impact
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Destroyed Areas, Bulidings, Roads, Beaches,
mort and Fiooded areas Patong Beach, Phuket”
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B Maze: TED kg
B Orb#: Bum Symohromous
B AHikude: B22 km.
B Orb® @ 14+ 522 orble per day
B Pericd @ 1814 minsdss
B Epeed - &2 kM. cecond
B imolinatlon: BE.T degress
B Repsat Tyols: 28 daye
B Mean Looal Times: 10.00 a.m
B Payload:
- Fanohromatic islscoops
- Wiult-cpeairal camera
¥ Op-board Memaory: 6180
B TTEC: Esand Link
EMiccion Data: X-oand Link
B att=uds OrbH Comtrod and
Orblt Detarmination:
2L-axls stablilzad, 8tar

Characteristics of
THEOS Satelhite

Tracker, 3yro, GFE
Magnatic Torgus,
Sum dencor
I Cecign LIPs Tima: & Vears
B Laumph Dats: Mid 2007

Practical on the job
training:

Working with Astrium
enginesrs

=, AT, FRECHIN FACLEY
T P B e
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Tiafifes i kS

UPOATED THEQS STSTEM AND SATELLITE ARCHITECTURES

A iph porformance THEQS mizsion can be pariprmed i the proposed asdailie and
Apali closas s

THEOS Data Dissemination:
Domestic & Worldwide

ﬁ.lal:l_cg‘

R

e T =

* EIETOA plans to provide THEG S cervios worldwlde.
* @13TOA Mas oondusied a ctudy on THEDE Data Folloy and Internatlional
Eucimscs Devslopmant, the cludy was complstad in Oz 2008,

The ares of 20 heetares for building the new ground receiving station

far THEQE afellibe of Biirirha districl, Chalburi proyiaes
.
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Website of
GISTDA :
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Monsoon Asia Integrated Regional Study (MAIRS)

Monsoon Asia Integrated
Regional Study

B Deminated by menzoon climate

B Unbalanced water resource
digtribution

B Diverse geegraphy and landscape
B Rich in ecosystems and biediverszity

B Leng histery of civilizatien and
rapid ecenomic develepment in
recent decades

hittp: / fowww.mairs-essp.org

Temperature increase in monsoon Asia in Temperature change at the Eastern Tibetan

Platean in recent 50 years

the last 100 years

South Asia +0.4°C

Southeast Asia +0.3°C

Hainlall

East Asia + .54 °C

Surfice Air Temperatiere and precipitation change ar eastern pars
of Tibertan Plateau i recens 30 years (from Drar ef al | 2008)

Land usefcover change in China during 19905 Tipping points in the Earth System

Before After

M

-

Lo bl

Wil ey
e
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Lim Fiyuan st al.(2004)
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The importance of Integrated
Regional Studies (IRS

"IRS can contribute substantially to
the reconstruction of the global
dynamics from regional patterns;
integrated regional studies represent a
unique way to reconstruct the Earth
System from its components and are
thus an essential part of the Earth
System Science toolkit.” (Steffen et
al, 2004).

Vision of MAIRS

"To significantly advance
understanding of the interactions
between the human-natural
components of the overall environment
in the monsoon Asian region, and
implication of global earth system, in
order to support the strategies for

sustainable development.”

Key Questions of MAIRS

B Is the Asian monsoon system resilient
to the human transformation of the
region's land, water and atmosphere?

B Are societies in the region more, or
less vulnerable to changes in the Asian

monsoon?

m What are the likely consequences of
changes in monsoon Asia on the global
climate system?

Resource management issues
due to regional and global

environmental change

* Water: quality and quantity

* Energy: supply and demand, carbon
* Food security: quantity and
accessibility, biofuel

* Biodiversity: environmental services
* Air quality: human health

* Disasters: reducing impacts and
prevention

MAIRS is the first Integrated

Regional Study of the Earth System
Science Partnership (ESSP)

ES5P is a partnership among 4 global change research
programmes.

'I&BP—International Geosphere Biosphere Progromme
‘THF—International Human Dimension Programms
"WCRP—World Climate Research Programme
‘DIVERSITAS—Slobal Biodiversity Research Programme

MAIRS Initial Science Plan 2006

started by MAIRS working groups (April), elaborated
and edited by a drafting team (May-August).

Concepinal Framework of MATRS

g
]
=
B
g
£
g
2

gl Jev AY peel Mo Desapai

Integration in 'Zones'

* MAIRS integrates research on these
issues in geographic Zones in Asia
* Four hot-spot Zones:

*Coastal Zone

*Mountain Zone

*Semi arid Zone

*Urban Zone
* Cooperation with Issue-oriented
projects (e.g. GCP) and global Zone-
projects (e.g. LOICZ)
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Key points of the Themes

Rapid fransformation of land and
Marine resiurces

N

L ursen zones T R

Theme I: Coastal Zones Diramatic changes in Huang He Delta, China

EThe coastal zone is where the X
land, river, atmosphere, seas, : ol il
sediments and biota meet. o Images show the

i A mizuth of the Yellow
Wioastal zones of monscon Asia y ] River and the
are wmique because they are - 'd ] EMengence of a Nuge
subjected to the influence of ! y pamot-neaded
MONSO0NS . peninzula

Bioastal zones are threatened by
combined effects of population
growth, urban and agriculture
development, industrial expansion,
offshore waste disposal,
exploitation of freshwater and
marine resources, coastal erosion,
over extraction of ground water
and the impacts of sea level rising.

1873-2000: Huang
He's yellow colar ks
tne result of nuge

Inads of sedments

Frem “Ona Plasat Hany Paopiec
Abian of cor changing ssvirsnmant”

Main research areas for coastal zones

+Coastal morphological change

1983 Tuming tidal 4Sustainability of coastal resources
lands Inso farmizngs

Land reclamation changes along Isahaya Bay, Japan

4Vulnerability of coastal societies and adaptation

#Coastal zone management

Leading research question:

What affests rapid tranzfermation
of land and marine resources in the
coastal zenez in the context of
glebal envirenmental change?

J00G: The area nNas
t=en fully reciaimed
from e s2a

Frem “Ona Plesat Many Faoplc
8 fibian of cwr changing s=vircnmant”

Theme II: Mountain Zones Retreating Gangotri glacier

[T )

EMountains in monsoon Asia
have a profound effect on the
weather and climate of the
region and world, particularly
the Tibetan Plateau.

B Mountains in monsoon Asia are

Recading
glacler
racken
Elnce 176D

the sources of major rivers of In the iast 25
the region. g;?w
BThe hydrological cycle and | Glacker has
ecosystems in the mountain mﬂ“
zone are affected by changes e

in regicnal and global climate.
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Ratreating Glacler No.1 at
the headwaters of Urumg|
River In Tlanzhan Mauntain

[¥ang H. sz &L, 2005).

In 2004, tha distance betwesan
aastern and wastern glacler |y
tall was 45 m and a lake with
area about 30 m* appaarad
Deteaen them.

pWater resource and ecosystem
service and goods are crucial to
the people living in semi-arid
regions

B Semi-arid regions are
sensitive to climate variation
and human perturbations
B5emi-orid areas in monsoon

Asia are the major sources of
dust aerosol

B Scientists knew litHe abourt
semi-arid regions due to locking
of observational data

long distance trapsport of dust aerozol

[EETE R R FTERY B E

16k, 1885, Brijing

WA WERTHER

THApr, 20 Telre i ving diwdsas s e iisen s porfeas Chisg

Theme IV: Urban Zones

plUrbanization is o major driver |, e
and outcome of economic and i,
social development.

BIn 2000, 30% of the Asian
population lived in urban areas
(47% world umru.grc}_ﬂf the 10
world s most populous urban
agglomerations, & are in Asia.
BUrbanization in monsoon Asia is
occurring at very rapid rate. By
2015, of on estimated 27 mega-
cities (exceeding a population of
ten million), 15 will be in Asia.

Leading research question:

Main research areas for mountain zones

+Hydrological cycle and water resource
4Ecosystem and biodiversity
dAgriculture, forestry and food security

#Extreme events and natural disasters

What are the driverz and impastz of
glebal envirenmental change on the
fragile natural and human systems of
meuntain zenes of menzoon dszia?

Clobal drying trend over Last 30 years (Dad, 2004)

Y
i
i

tch - -}
| .

i

BRAaaALE

o a ji’ 1‘4&,

=

-2 4 ] ' 1
R Teel e e 0 e ey TR R0
Land fsgradaden i smmi-axid Ching

Lamal degrasiaitan in snb-ark India

Main research areas for semi-arid zones

4Interactions among global warming, monsoon
variability and aridity

dAtmosphers, land surface and ecosystem
interaction

+Dust asrosols, the hydrological cycle and
regional climate

Leading research question:

How will semi-arid zones change in the
next decades with respect to water
resource, air quality, provision of
ecosystem goods and services, extreme
events and hazards?

Baljing has axperlancad
@xpioaive growih aince
sconomic refarms In 1373

+ 1574: Balfing In 1374

« 20020 Extant of urban
axpanzlon k2 claarly vizlbls

Froos “Osa Plenst Many Paopla:
Aklzs = owr changing anwironmest”
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Rapid urban growth in Karachi Paldstan

e o P .l

1875: Karachi
before the urban
sprawl

2001: Mote the
change in aerial
extent

Frz= “Ona Planet Many Paaopla:
#Atlan of owr changing esvironmant™

Main research areas for urban zones

#4Energy, emissions and urban air quality

#Urbanization, flood regimes, disaster
management

4Urbanization and water security

Leading research question:

What are the impasts of urban
landzzape change and emizsions

en the climate system, ecosystem,
agriculture and human health?

Implementation issues for the

MAIRS Initial Science Plan

* Data availability and relevance

* Modelling

* Regional studies

* Capacity building

* Regional and international links

* Contribution to sustainable development

Capacity building

MATRS should provide maony opportunities for copacity
building and en research capability particularly in
the institutions and regions where current copabilities are
limited.

There is an interest in all countries to develop o
capability in modelling.

roaches:
development of colloborative studies across the region
EXC e programs to enhance capabilities of individuals
establishment of undergroduate and groduate studies in

ESS in universities ocross monsoon Asia.

MAIRS gives particular attention to

'integration’

in five dimensions:

* Across national boundaries

* Between research disciplines
* Between community sectors
* With different methods

* Employing many data types

Sustainable development in the

region

R izing that MAIRS is focused on scientific research
and that sustainable development depends upon complex
imteractions between science, technology and politics

it is expected that the results of MATIRS studies will
comtribute to national processes aimed at sustainable

development.

These contributions will be achieved t h communication
activities that will be carefully targeted at relevant

communities.
i Earth System

] Seience Parinership

Organization of MAIRS

MATRS is o now imfornatioral research Program of ES5P to
atddress the couplad humar and ratural processss of
onviroremental change.

It was implemanted by START on request of ESSP and the GEC-
programs. The MAIRS Progrom is guided by a Scientific
Steering Sommittes (55C) ard supperted by an International
Program Office (IPG).

The cors of the MAIRS Program consists of a working grous,
with projects, for cach of the four scientific Themes, the 55C
and the IPD. MAIRS will colloborate with mary partners.
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MAIRS SSC members MAIRS International Program Office

#C.B. Fu (IAP. CAS. Chair.China)

+M. Manton (vice-chair, Australia) #+ Opened in January 2006;

4J. Matsumate (vice-chair, MAHASRT, Japan) W& Staff:

#AP. Mitra (vice-chair, START-5A RC, India) 4Frits Penning de Vries, director
#A. Chen (ECP. China-Taipei] wAilikun, deputy director

:J-:lll ﬁ?ﬁ; E&Eﬁ'aﬁAgédg%*hfﬁfﬂ +¥ang ¥ing, information officer
5. Liu (IGAC. g.,im_ruipﬂ,-}' 4ligin Shao, science advis
L. Lebel (Chiang Mai University, Thailand) % Located at the Institute o
+F. Penning de Vries (IPO, Metherlands) Atmospheric Phvsics Chinese
4K Seto (THBP, Stanford University, USA) P ysics, Lhinese
#L Shao (MOST, China) Academy of Sciences, in Beijing,

#A. Snidvongs (START-SEA BC, Thailond) China.

MAIRS International Program Office Next steps (2007, 2008)

# Activities of the 55C and Werking groups
are facilitated by an IPO.

4 The IPO is a small unit to suppert and * Development of actual projects
udvp.m:e. the MATIRS program on a day to day + Activating the structures (working
2055;5 It functions under the guidance of the groups, collaberation with ESS projects)

* Capacity building

* Resource mobilization

* Regional integration across Themes
and Zones

#& The IPO is supported by CAS for 10 years
(2005-2014), along with MOST.

MAIRS related conferences

#* ES5P O5C Beijing meeting, MAIRS Asian
mensoon session and MAIRS evening session, 9-10 W mairE - 255p. ang
Mowv. 2006;

aMountain Zone working group meeting (14-17 Mov.
2006, Beijing):

4+ ASU Fall meeting, MATRS session (land-surface
process), 11-15 Dec. 2006, 5an Francisco, USA;

% Pacific Science conference (P5C). 13-17 June
2007, Okinawa, Japan;

4 International conference on Semi-arid study |
25-2T Jul. 2007, Lanzhou, China, and Semi arid
Zones working group meeting (27 July).

Please contact us to nxrlorﬂz where and
how we can collaborate!
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Introduction

In the past, Thailand was covered with dense forests distributed all over the country, except
in some areas of the great central plain where the forest had been removed to make way for
agriculture. The first project concerned with forest resources assessment in Thailand was
conducted by the Ordnance Survey Department in 1961. The panchromatic aerial
photographs of medium scale 1: 25,000 were interpreted for the main land use classification.
It reported that the forest cover of Thailand in 1961 amounted to 273,628.50 sg. km or 53.33
percent of the total area of the country. In 1975 aerial photographs at the large scale of
1:15,000 were applied for cadastral survey for land titling and other multi-purpose in
Thailand.

The Royal Forest Department (RFD) traditionally utilized these photographs to classify the
forest types for inventory purposes. However, the aerial photographs, which are produced by
the Royal Thai Survey Department, are rapidly going out of date and are time consuming for
interpretation and mapping.

Forest Cover Assessment in Thailand between 1970 and 1998

In 1970, the National Aeronautics and Space Administration (NASA) introduced the
usefulness and possible applications of data from Earth Resources Technology Satellite
(Landsat presently) to the Government of Thailand (Klankamsorn, 1992). After that, the
Thailand National Remote Sensing Program was set up in 1971 by cabinet decision as a new
technology. According to this decision, the National Research Council of Thailand
formulated the outline of the remote sensing development policy indicating the long range
framework and guideline. The Thailand Remote Sensing program was later accepted by
NASA in 1972 to participate in Landsat missions. This created the availability of up-to-date
and accurate information required by the various government agencies concerned with the
planning for development and management of natural resources. Landsat data have been
applied in various disciplines. Moreover, remote sensing technology has been accepted by the
National Economic and Social Development Board as a tool to investigate natural resources
(Sabhasri, et. al, 1980).

Early in 1973, several government agencies used Landsat-1 imageries in their activities
including in the field of forestry. Landsat imageries proved to be an important tool for natural
resource surveys and management by the government agencies. The RFD established the
Remote Sensing and Forest Mapping Sub-division (Forest Resources Assessment Division
presently) and started to use the Landsat imageries for natural forest cover assessment. In
1973 the first report of assessment of forest cover using interpretation of Landsat-MSS at the

! Presented Paper: Land Use and Land Cover Change Research in Thailand: 28 November 2006. Bangkok, THAILAND.
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scale of 1:250,000 was published. It was reported that the forest cover of Thailand in 1973
amounted to 221,725.00 sqg. km or about 43.33 percent of the total area of the country.

After the first successful forest cover assessment in 1973, the national forest cover
assessment in Thailand were conducted in 1976, 1978, 1982, 1985, 1988, 1989, 1991, 1993,
1995, and 1998 by the Forest Resources Assessment Division of the RFD. The procedures for
the continuous assessment of forest cover using visual interpretation of Landsat imageries at
the scale of 1:250,000 for the whole country in each period were applied by the RFD as
follows:
= Landsat imageries at the scale of 1: 250,000, with the aid of 1:250,000 topographic
maps, are used for the classification of forest and non-forest land;
= Ground truth surveys and data collection activities are conducted to verify the
interpretation;
= The results obtained from satellite data interpretation with correction are transferred
onto a base map;
= The forest cover area is evaluated using the dot grid method;
= The base map is then transformed into a final map by cartographic reproduction
techniques. A final report and final maps was published.

The results of forest cover assessment using visual interpretation of 1: 250,000 Landsat
imageries since 1973 to 1998 was shown in Table 1. It was found that between 1973 and
1998, the deforestation in Thailand was about 92,003 sg. km with the annual deforestation
rate about 3,680 sg. km. Deforestation peak was in the mid-1970s, when the annual loss was
about 11,596.50 sq. km

Table 1 Assessment of forest cover in Thailand between 1973 and 1998.

Forest Area (sq. Deforestation Area (sq.| Periods | Annual Deforestation
Year km) Percentage km) (Years) Rate (sg. km)

1973 221,725.000 43.33

1976 198,417.00] 38.67 23,308.00 3 7,769.33
1978 175,224.000 34.15 23,193.00 2 11,596.50
1982 156,600.00f 30.52 18,624.00 4 4,656.00
1985 150,866.16 29.4 5,733.84 3 1,911.28
1988 143,803.49] 28.03 7,062.67 3 2,354.22
1989 143,417.00 27.95 386.49 1 386.49
1991 136,698.05] 26.64 6,718.95 2 3,359.47
1993 133,553.55 26.03 3,144.51 2 1,572.25
1995 131,485.06] 25.62 2,068.49 2 1,034.24
1998 129,722.28) 25.28 1,762.77 3 587.59

Source: Charuppat, 1998
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Forest Cover Assessment in Thailand between 2000 and 2005

In 2000 the Forest Resources Assessment Division of the RFD has conducted the forest land
use assessment by using visual interpretation of LANDSAT-TM imageries at the scale
1:50,000. The detail of forest types and other main land use was classified instead of forest
and non-forest classes. In addition forest land use data was entered in GIS databases by using
vectorization. The procedure of the program was as follows:

= Satellite Data Processing and Map Production. All Landsat-TM data which
covered whole Thailand was acquired from Thailand Remote Sensing Center
(GISTDA at present) and geometric correction were performed based on the GCPS
from topographic map at the scale of 1:50,000 with required RMS error less than one
pixel. Then production of Landsat-TM imageries at the scale of 1:50,000 with band
combination 4,5 and 3 (RGB) and spectral enhancement were produced in amount of
844 map sheets.

= Satellite Image Interpretation. Visual interpretation of satellite imageries were
conducted based on object recognition keys including color and tone, shape, pattern,
size, texture, site and environment. In addition, ancillary data included existing forest
map, forest types map and recently topographic map of the Royal Thai Survey
Department at the scale 1:50,000. The detail forest land use categories was shown in
Table 2.

= GIS Database Establishment. Design of database and data structure based on map
sheet index was conduct and then vectorization of all interpreted forest land use to
GIS data base.

= Preliminary Forest Land Use Map Production. Preliminary forest land use maps
were produced by superimposed forest land use categories and boundary over
Landsat-TM imageries for ground truth.

= Ground Verification. Preliminary forest land use maps were sent to 21 Regional
Forest Offices over Thailand for ground verification. The system sampling with
spacing of 20 by 20 sg. km in amount of 1,258 plots was employed for accuracy
assessment. In addition, the preliminary forest land use maps were also sent to
relevant divisions, such as Watershed Management Division, National Parks Division,
Wildlife Management Division.

= Final Forest Land Use Map and Report. Final forest land use maps will be
produced after correction of mis-interpretation and then forest land use assessment
performed with a final report.

Based on the forest land use data in 2000 GIS database, it was found that forest cover of
Thailand in 2000 was about 172,111 sg. km or about 33.14 percent of total country area. The
result shown that forest assessment in 2000 by using visual interpretation of large scale image
(1:50,000) and using GIS for calculate forest land use areas are more reliable and accurate
than small scale (1:250,000) (Ongsomwang, 2003)

In 2004, Department of National Park, Wildlife and Plants Conservation, which was
established in 2002 by the Government Reform Law, had conducted the forest land use
assessment by using visual interpretation of LANDSAT-TM imageries at the scale 1:50,000.
It was found that forest cover of Thailand in 2004 was about 167,591 sq. km or about 32.66
percent of total country area.
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Table 2 Forest Land Use Classification

Item | Main Categories Minor Categories Coding
1 Forest Area Tropical Evergreen Forest 111
2 Dry Evergreen Forest 112
3 Hill Evergreen Forest 113
4 Pine Forest 114
5 Swamp Forest 115
6 Mangrove Forest 116
7 Inundated Forest 117
8 Beach Forest 118
9 Mixed Deciduous Forest 121
10 Dry Dipterocarps Forest 122
11 Bamboo Forest 123
12 Teak Plantation 131
13 Pinus Plantation 132
14 Eucalyptus Plantation 133
15 Non-teak species Plantation 134
16 Secondary Growth Forest 135
17 Non-Forest Area Agricultural Area 200
18 Urban 310
19 Grassland 410
20 Savannah 420
21 Water Bodies 500
22 Old Clearing 610
23 Active Shifting Cultivation 620
24 Other Area 700

Later in 2005, the Permanent Secretary Office under Ministry of Natural Resources and
Environment (MNRE), joined with Department of National Park, Wildlife and Plants
Conservation Royal Forest Department, and Department of Marine and Coastal Resources to
do a Rapid Forest Cover Assessment in 2005 Program. The procedure of the program was as
follows:

= Satellite Data Processing and Map Production. The Permanent Secretary Office of
MNRE produced geocoded Landsat-TM imageries with the superimposed of existing
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forest boundary from 2004 at the scale of 1:50,000 with band combination 4,5 and 3
(RGB) and spectral enhancement were produced in amount of 844 map sheets.

Rapid Forest Assessment Meeting and Workshop. The meeting on a rapid forest
assessment in 2005 taken place for explanation and clarify the main task and
responsibility of concerned party to the program, namely the Permanent Secretary
Office, Department of National Park, Wildlife and Plants Conservation, Royal Forest
Department, and Department of Marine and Coastal Resources. In addition the
workshop on rapid forest assessment in 2005 were conducted by the Permanent
Secretary Office to explain more detail concerning visual interpretation of satellite
imagery and ground verification to the Administrative and Management Conservation
Areas Offices under Department of National Park, Wildlife and Plants Conservation
as the main response unit. In fact, the visual interpretation of satellite imagery for
deforestation, GIS data collection using GPS in the field were explained and
demonstrated.

Rapid Forest Cover Assessment Maps and Report. The GIS data collection about
deforested areas based visual interpretation and field work form 16 Administrative
and Management Conservation Areas Offices were compiled and generated existing
forest maps and reports by the Permanent Secretary Office under MNRE.

Based on the Rapid Forest Cover Assessment In 2005, it was found that forest area of
Thailand in 2005 was about 165,781 sg. km or about 32.31 percent of total country area. It
showed that the decreasing of forest occurred in all regions of Thailand as shown in Table 3.

Table 3. Change of existing forest area between 2004 and 2005

Area of Region

Forest area in 2004

Forest area in 2005

Deforestation

Region (sg. km.) (sg. km.) (sg. km.) (sg. km.)
Central 21,478 1,544 1,538 6
East 36,440 8,240 8,165 75
Northeast 166,972 28,096 27,943 152
North 171,929 92,068 90,584 1,484
West 45,988 19,699 19,665 34
South 70,365 17,943 17,885 58
Total 513,172 167,591 165,781 1,810
Percentage 32.66 32.31

Source: MNRE, 2005
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Conclusion

In conclusion, forest cover assessment in Thailand was mostly based on visual interpretation
of satellite data while GIS was utilized for forest cover assessment. The introduce of digital
image processing of remotely sensed data for national forest cover assessment and change
detection should be considered for operative works after the launching of THEOS satellite in
next year. In fact, digital image processing of satellite data is more economic in term of time
but well trained staffs in digital image processing might be required.
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2 ExpertClassification

E ExpertClassification

E ExpertClassification
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Sensing to The Distribute of Esrthwearms in Omg Chu - Ns Sman

The Applicstion of CGesgraphic Ink on Svsl sml Remote |

Why do I choeose to study this ttle

Ohjective

+ The stody of eartieorm fma in Thailnd have not been my
entemmively madied

+ 15 and B3 & a tool datcould beudlied for amalysis and cease
spatial modelmg for predict the dstrivsion of eart rovcems

Conceptual Framework

+ Tosudy the species, shmdance and hiomass of eariworms @
e sitady mea

* Ta study the relasion ship betoeen some aminoomen ] factors and
the dismibudon of sariweomms

+ To apply the gengraphic informetion fystem and mmoe smsng
5 the 100 b to amahyre and crexe the predictshle map of e
sprial dismbetion o f mrd worms

Expected Results

_-:- ‘ i e o F e P

» The databases of ipecies, abvm damce and hiomass of e waorms
in the sndy area

+ The elxionshp kesween the mvinoomens] fciors md
enrdarm dis ation

+ The rdagomal mode] for Eashwooms dissiaton

+ The predicable map of eardw orm diszibrdon

Methods

* Harmm ling plot pocedam

+ FieM dann collecsing

* Dam amalysin

* Remats Sesing and GIS amahai

Stndy wea is in Ong Cha = Ma
Smn mobeatershed and covemd
with e mea of T29E km' or
45603 rain. Tt i locmad @ e
Tasitnde of 14744 0 14750 nor
md lmgiade 99508 10 99710
msm i Srimwesdi D
Emichmshom Prowvmice.

Sampling plot procedu re

= Thee different 1o d mee types soch os agrical ol land,
ded daoas forest and fomest

- In agricaltural land, the sample plos wem determined acconding
w0 the bomdary of 5ol secies

= For decidooms forest and evergreen fiorest, e sample plos
weredetermined = every alftude of 100 m

- Tomlly, thers were frty somple plos determmined within
the stody mea.
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Field data collecting

Earthworm sampling

- Each of dese plon wem consivted of 10 qmdnms.

- (drmnt sizes were 0,25 X 0.2 m m width and 015 m & depch
- Randomly and (oo samplings.

- Emrtirovorms were axtractad by band sorting.

= Emrtirovorms were commied, we ghed and presenved i T0% aloohol
= Emrtironorm species were identified by mwing the descriptions asin

Hime and Faston {1972}

Field data colles ting

Eviergres i lanei

Fiehl data colkecting

Mant itter sampling and amalysis

Phmt liter samples were oken fom each sample plat by osimg a
lomted | m® sampling frame and sored in o phetic bag. Then, phse
liter sammples were weighed for memring the acommbted fesh
weig it of plamt 1iter md recorded it of gram per sgmme meder.

Data analysis

Soil sampling amd analysis

- Hodl samples were collected in Shesame site of eastbworm samples collectad.

- Two soil samples were collected fom each plot ot the depdh of (LIS mby
asing shovel or spade fo study e soil smoctore, sodl seoctre, bulk deomity,
soil pH, omgmic matier coment md il caledom.

-Hail tempentams were mesared by wing 2 soil Sermomeder inthe fidd

Bl wems ool lected by sodl cores for soi] mossre corgent

Field data collecting

Elevation data

Elevation das were sindied fom secondery das md mensared .
e fleld by akimater

Remuote Sensing and (15 analysis

= The prahynis of vamance { ANO VA) was moodoced to compase the
eardmworma, 5ol propertes, plant liser and elevation prameters

in each land me types

- Peamson Comeladion and Stepwise Mulinle Regression Amalysis were
nm 0 tent fior sigmi ot relason shi ps between physicalchemical soil
pamamesens, plm hier md elevasion with the mrdn com density and
hiomm s @ order fo cree @ mademeic mode] to predict e setworm
diszibedion in term of desmity and biomass scross ol sample plos

Satelite imageries interpretation aml analysis

- The Landsz-7 ETM+ {(Enhanced Thematic Mapper Plas) satellie imagesies
{moorded om March 4, 3002} were mtilized o chasify lmd me types by
visml interpretmtion. The lond e map was med o define the sampleplots

md amahyzed by ming G15 amahysis processing.

= A muktinle mgression w med to cors toct the satistical relasonships
betwreen soil moihmre | friom field dea) md reflecied speciml valae
{or digital mambers)
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Remaote Sensing and G 15 analysis

= Lo ls analysis

- The Imdependence vasiohle I regmssion mode] wers interpalated
and siored im the raster forme map & same as the safellte dain
they we nsad to evmhblish the predicahbls map of sarfamm

disTibodon

- Thes preshicahle map of eariroo mm dissibodSon was esablshed
from e muliple regression madal by map caleaber fimation
in spasial amahynis maodale of GIS amahyxis processing md cxtegories

the level of sastiworm distrioton

Results

+ Bpecies, abundance and biomans of eardmorms
+ Earthworms ol propertes, plint ier and elevasion relasonship
» B ] oot SN valoes from Landse 7 redh Somsbips

» Thes prad i om of the dinsrivation of sasrworms

Amynthas sp.

Earthwormssoil proper tes, plant Itter amd elevation relationslip

[hescriptive statistic
Sail stmcihures - gramalar, gramabr wigth sohmngalbr bl ooy and sobangular

hlacky

Sl texciral chases - mediom and fime feathored sails
Pearson corrdstion coefficient

Farémworm ders ity and biomass - PosiSve significant comelasions
with elevagion, plant litter md soil mods sme
Farfraarm ders ity and biomass - Negative significant comelations

with sail temperasme
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Study Flowchart Dviagram
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- Tha pra g -y Amik
S
Toadip SRp oo FRR

Species, abumtance amd biomass of ear thworms

T toia] of W7 earfreoms were collecied = e sindy mrea and
were idend fied belongmg to feoms Amomthas go. md Wesaplire sp @
Family Mg mo ledidaes Fastiaarm dessity and hiomass were ranged
from 16352 imndfm?2 and & 54190 33 g'm’

ot s p st | A el | e g et B
ik d FE] i m EEE
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Multiple reg ression snalvsis
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Soil moisture/ NN values Trom Landsat T rebations hips
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By a Tool From Dynamical Systems - Numerical visw from Non-inasr Dynamical Systams

Demonatration Cazas:

Sirod Sinsup
Mational Electronics and Computer Technalogy Center = Dirsot numerioal Simulaticn (Jat flowc)
Mational Science and Technology Development Agency - COFD Simulsticn [Princston Doaan Madsl-FOM)
And

Summary
Saifhon Tomkratoke {a CFD team membser)
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Mixing and Applications

|
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B A b B Wl Vi e N

necTec!
Lyapunov exponent

& guantifative measure of the sensitive dependance on the
imitial conditions is the Lyapunov exponent A, defined by

Aot

xy are orbits defined by DEs =

¥t

1 wlxgy, iyt Ao,
A= lim _Iﬁglriiu a: t) — wlyn. to, t)
t—ca f w{xg. to) — wlyo. fo)|

5. Satiy. Wntr Syt iy, iy i cormal, Spvoger- varlag T

PY S S e ——

NecTec!
Finite Time Lyapunov Exponents
(FTLE)

‘We employ the “Finite Time Lyapunov Exponents-FTLE"
mithod to caleulate the Lyapunov exponents of given flow
f[ Bl tp, to + 1)

fields by:
1 " [xdxg, o tg + T3]
Ap=——log{
T=ar g[ aIJ g g )

= FTLE measures how much particles separate after a given
nterval of tme.
= Direction infarmation is not refained in this approach

4. Srmaden, 3, Latbin, . ik Slarcien, i SO08: e llriaon wvd propart . o legown ghan ool srmnt Bk s hom k-
[ —r— :...;:.-un.-.—..l-u!uuum u-.-.un:.m vy
Fhaw @ ATam @ X0 LT T T T AL T

3 Brang o B W Voo e T

Computational Geomefry™—
ATV AU
s
:#ﬁuﬂ?#:* Specinal Element

-I}{‘f?l‘ Ty Method

= EQO0 elemants
RE=500, 10 3%

High orcer aporcach

Palynomial kasts of
i order B

I
e =
fmimﬂl‘!& ‘ﬁuﬁ

GE v wdis eed 50 Shereen Speciaing v e o s CED Ol U el P e

3 B e B Wl e el W

. NECTEE-T'
But which one has more mixmg
activity ?

Mot so obvious 7777

B A b B Wl Vi e N

2l
NECTEC!

Characteristics of LE

« A =0, The orbits atiract to a stable fixed
point or stable pericdic orbit.

« A =0, The orbitz are a neutral fixed point.
The system is in gome sort of ateady state
mode.

« A >0, The orbitg are unstakle and chaotic.
Mearby points, no matier how close, wil
diverge to any arbitrary separation.

3 Bk b B Wl Vi el LG

I'\.IE’.:TE!:“I

Case |: Direct Numerical Simulation
Jet Flows
Here:

= Employ the FTLE as a measurement
tocl for mixing activity of fluid flows

» Study the effects of periodic
perturbation to the mixing activity in jet
flows

PY T S e ——

Time-dependent boundarynesrec®
conditions

Area A U= (1, 4{z- 20}z 15) g s 25 1))

Ared 8: U = (0,4 r-200(18-2) g5k 25 200

Ay 15 the periurbation amplifude running from 0.05 10 0.5

fy is the periurbation frequency nunning from 0.05 to 0.75

We seek for a set of perturbation parameters that
prowvides the best mixing activity

3 B e B Wl e el W
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Results

Comrclaad

2000 Conbrodesd

Bodd, s FE

Results NECTEC)

Sea currents data obtained from:

Anond Snidvongs, Pramat Sojisuparn, Mumernical Simulations of
the net current in the Gulf of Thalland unger diferent Morsaon
Reglmes

Results are presented in Google Earth

NECTEC!

Cirdr clled

Re=1000

B, b i B

Results (con't) w~ecrec

Time and Space averaged FTLE for all cases:
Controlled case = 1.71

Case l|l: POM

Hera

= Employ the FTLE as a measurement
for mixing activity of the flow field
obtained from POM

» Preliminary studies for CGFD

NECTEC)

Summary

= LE is an effective tool to analyze mixing
activity of fluid flows.

= LE field also reveals some structures in
the flow that can not be easily seen
from the flow field itself (area of high
and low LE )

B Brnng R b Ml Vi B 1
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In-water Algorithms and Optical Characteristics of the Upper Gulf of Thailand
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CDOM 412 (m™)
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In-water Algorithms
and Optical Variability of
the Upper Gull of Thailand

i‘ana"iﬁlﬂmﬁm:laua:ﬂﬂmﬂiﬂ'maai_mauﬁﬁum i

wiiraE i Inerauuy

swsiy Amrmewagn’ Do Foriee” S Mamees©

 mactern Tu Toem remdon 2o Ty zm Fmerwamireummiuny T
{ peT e ineemn e anie aad Snmme T grnenTau T Inmay
Background: Case | and Casge Il Waters
A biparite cassification scheme of word cceans waters:™

Dgeanic Case 1 waters:
daminated by phytoplankban pigmerts {shiereskyl-z soreeniationt s
Cogstal Caze 2 waters:

influenced by organicfinorganic, suspendedidissobeed, materizls S

this classification concept &= somewhat idealized becauss,

in reality, all natural wader belongs to an imermediate case. {.i:

g

Background: Ocean Colour Remote Sensing

Crewrewsllins radizess (B4l ard Uawslioe rradianzs (Ea)

Eu[lllu 1)
Eqlh, z)

Se= Sufaes Refiechnes  (Fra 7 -

L1, A 00

Rcmoic Scneing Rcic = [h ..||_1|,:'| - =
et s (6,9 Eat),0]

Irzsianss [ER sies ealed Aus deasily [gisien indepeade)

Fadizeez [LE ams caled imsaeily [diesion desardert]

Eackground- Opitical Properties of Seawater

Diffuse sttenuation cosfficent for downwelling irradiance

1 dE,
E, dr

= direcily relat=d to the presence of scatbering parlicles

I =

in the water column, either organic or inarganic.

= often used as an index of waler darity fo compuis

primary production as = funciion of ight available at depth.

Parficulary Kd 490 < used as an indicator for ewtraphication. }

Presentation Outline:

+ Theoretical Background

+  Study Area
+  Objectives
+  Methodology

+ Resultz and Discussion

+  Conclusions

Eackground: Optically Active Constituents

In general, there are at least three in-water constituents
that affect cotical properties of the ccean.

{1} phytoplankton pigments which are indexed by
the chlorophyll-a concentration (CHLA)

(2} total suspended sediments (TSS)

{3} coloured dissolved organic matter (CDOM)
which iz indexed by its absarption
at a reference wave'ength

Background: Optical Properties of Seawater

Agparem Opdeal
Prapartiss

OCEAM COLOUR

Iahv il Dt In-¥datar
Papermied Coraiiiusnis

Foraeed Mo hardfery s

{IOCCE, 2000)

Eackground: In-water Algorithms

Wihat is an in-waber algorithm?

= @ mathematical procedure far deriving in-waber consfusnis 5

from the radiances measured by the ocean colour sensor.

- based on an underying mverse model of reflectance that
gives water-leaving radiance as a funclion of water properties. |
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Study Area: . Objectives:

Problerms on the Upper Guif of Thailand:

¥ ariable proportion of materizls from teresirial discharges 1. To develop the in-water algorithms

#  reizble algorithms are cwrently mited to s=2s0n and =i for the Upper Gulf of Thailand

A

2. To describe the optical variability
of the Upper Guif of Thailand

Methodology: . Methodology: (1) Shipboard Field Observation

e Shipboand Field Observafion Plan

{2) Laboratory Techniques Crnisc - - ::'
(3) Data Analyzsis '] IM_14 Oeisker 2000 | =iz psuEsesed menszen 47
4] Algorithm Development 2 | 4D Dozember 3001 | ety sochcastmorssen | A7
= . = 13-15% tamuay 2004 | lzkc nerbcant menscen 17
(4.1} Algorithm Comparison — T -
‘42] A thm an & T =10 Ccletr 2002 lziz peabrercei maneson 17

3
tmimy @1 pimtlamn ri.‘
A

(4.3} Algorithm Validafion

Methodology: (1) Shipboard Field Observation Methodaobogy: (1) Shipboard Field Observation

Locafions of Sampling Stations

Rescarch Vessel: KASETSART | {87 GT)

Wi

Upgar Gulf of
Thai lasd

Sysiematic Grid Samplng Design

Idethodology: (1) Shipboard Field Observation Methodaology: (1) Shipboard Field Observation

‘Water Samples
- aobtsined at suface and S-meter depth
- fikered for duplicate determinations
- chlorophyll-a
- infal suspended sediment
- coloured dissolved organic mather

Profiing Refiectance Radiometer (PRR 600) | &5
- downweling irediznce, Ed (A}
= upwelling radiance, Lu (&)

- D=ck-based |ragiance Sensce (PRRS10)
- swface incikdent iradiznce, Es (1)

Ancillary measurement

- nutri=rts: ammoniz, nitrie, nitrate, phosphate, slicats
- salinify, iemperabure

- 00, pH. stc

PRREQOG 10 provides instantzneous profies
at same reference wavelengths (A):

412, 443, 490, 520, 565, 67O,
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Methodeolegy: (2) Laboratory Technigues |

Chiorophyl-a (CHLA)
- filkered through glass microfibre fibers (0.7 Lim pors size)
- measured fluoromefically (Strickland and Parsons, 13721

Total suspended sediment (T35)
= filkered through glass microfibre fiters (1.2 Lim pore size)
- measured gravimetrically {Strickland and Parsons, 1972)

Caloured dissalved crganic matier (CDOM]}
- fillered throwgh membrane fikers (0.2 sm pore size)
- measured spechrophatometrically (¥, 15301

Methodelogy: (3) Data Analysis

Oplical data processing

- marmialize the upwelling radiance and dosnwelling iradiancs

- caloulzie the rempis sensing reflectance (Rrs)

Disiribution of optically active constitents (DACS)
- |aboratory data was plofted and inferpalated over the area
- compared with distrbubion of other oceanographic faciors

Pt of remote ing reflectance
- stations were categorized according fo Rrs pattern
- Rrs pattems were described with distibutions. of DACs

Results:

(1) Distribution of optically active constituents
(2) Patterns of remote sensing reflectance
(3) Algonthm Development

3.1} Algorithm Comparison

(3.2} Algorithnn Design
3.3} Algorithm Validation

Methodology: (2) Laboratory Technigues o

COOM absorption mcreases with decreasing wavelengths

AEEE R

EL]

AN

Algorithm Comparison

- companson with GLI in-water algosithms

- spline interpolation technigues
Algorithm Design

- band ratic [ single band

- nenlinear regression relationship
Algorithm Validation

Cruise 1
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Cruize 1
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high CHLA, high TS3S, high CTOOM low CHLA, low T3S, low CDOM

et i i
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e

FEEECEEEC

e

meoderate CHLA, moderais TSS, moderate SDOM

Besults and Discussion: Algorithm Comparison

GLI in-water algorithms

CHLA =10 (3, + &, B +&,R° +a,87 1 +a,
5[5, -3. 550, 4 4BE~2 160,01 23]

R = lag, (NTLR 43 > NWLRAGH> NWLRSI)/ NWIRS4T)
ES I+ R E R

a1 31861 5935,0.8376]

R = ling, (NWLRS43/ NIFLRS45)

OO 440 m 107 (4, + @R}

am[-1453-1613]

R mlng, (NIWLEA43/ NLASI0

K00 = 10 g + B+ 3o +8,R")
&= [ =035, IGLLOM,-0 TTT]
R = log,, (NIWLRAG0! NELRE4S)

Besuliz and Dizgussion: Algerithm Comparison
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Cruise 1
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Mormalized water-eaving radiance (NWLR, nLw)

NWLR = Rmr x mean salar flux immedizi=ly
abowe the earfh’'s 2fmosphers
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Basulic and Digcussion: Algorithm Development

o b B g |
.‘ﬂ"#

b P

-] Chlorophyll-a algorithm

[S——

i T3 e

i N - i" Mo

!::'-‘1."' T B R RN

i '{F':.Lﬁ- 2 I Y RN
e v [w= | CDOM absorption
% q4 et algorithm

e o

I:I "

= i .

Disgcuszion:

Mew improved in-water algorithmas:
- simple: empinical relationships
= no physical assumpliors
- derived fram the best fit curves
- appesr io be validaied satisfaciarily

Applications:
= empinczl approach provides relafionships which possibly
explain the staiz of system & only such a specific time
- coastal waler does not alssys perdorm
the same typical oplical characdiensbics.
= it should be considersd cansfully
in using applications. of $hese algonthms.

Discussion:

Vg Tl panatiad m abemnd e |

T W

fotal suspended sediment =xhibiled two kinds of

apfical characters: arganic and inarganic frackons

Besults and Discussion: Algorithm Development

El ol

b (T

[ [
BT

5B, Wl

-

LA

algarithrn

]

e i |

Total suspended sadiment

-

" = |
[E]

Fag (RIS )

Discussion:
BA razmizEn (S T
AE = ¥ R = - - s L -
&' [] LET =
2 v 3 i -
i £ -
z ' i
e i »

P T

The cosfficients of the algon®ims can be switched smoothly

£ e
bebyean the southwess maonzsoon ard the norhesss monsoon 3_;"

Disgussion:

AN Crmmrraim

[Kaobayashi ef 2/, 2004}

gl s
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Discussion:

- @
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arganic fracfian of iofal su=pend=d sediment exhibits

absarption characieristics as phytoplankton pigments.

Conclusions:

The inwater algarithms for the: Upper Gulf of Thailand
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Discussion: Optical Variablitity

Higher concendrations of CHLA, TES, COOM were associated
Tofal suspended sediment
- resuspension of bottorn sediment
- sediment compasition and charmcienistics:
- organic fraction
- imargamnic frackion
CDOM - considered io be refraciony material.
- excape degradation in fluviakesharine environmends.
- behaves in a consenvalive manner.
- used as an indicator of riverine input.

Conglusions:

The apfizal varizhility of the Uppar Gulf of Thaidand

is mainly influenced by: - freshwaier inflows
- resuspension of bottom sediment
- sediment composition.

Haowewvar,

the skate of system changes with weather and

over 2 wide range of frequencies. B was shill far from
understanding all of these interdependencies.
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Estimation of radistiee

farcing
Iy o bservational ly-based asrosols optical properti es
using a reglonal cimate model for Southeast Az

M5zEua:

> Saniseaad
» uuudnaags MM5

i A
Taa o PEY A = mMeaTeElaguuudiaays MM5
A% ynygngiaal sea sTART ke EM--"*_:F- > wadwiannuuudiaas MM5
= . > u““ﬂ
wiowinwermaiiaraaiouu semsdlen sl
Jr—— . -
X8 miple e FR4S

Januszaed

azaadluussannme (Aerosols)

Anwu radiative forcing Mllunazinazone
Tuussinnas

« Aerosols Ao partides suspended Tuwssmnid
« raufioduazaadvimdnit PMI0, PM25 wasiTugnn
« gl solid particdes ity carban soot was sand dust

« yuifimnanfadifiaruiauding i bacteda, fungal
spares, wWialufilwn genetic information wiu offa
vinuses

« mraslurmmmarnrndimuilas radiative fordng
fauwe wasmfanuszaneaTan safagbaima

dnwuasrhmrailasuuudians MMS uas
Tddayamsdsraesanstuussuama dulu
fuitunfinamdoasiusaniBo e

Thenafore better understanding aerosol radiative forcng
due to asrosols at the regional scale

Radiative Forcing ffiamnazasstuussuams

naRdy warnTaswau
smauds Solar Radiation

unsaridad drdguasaraastuussuime

'\

mmwn
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MSARAILLLEIRDY MMS

&
-
a
*

e rumn ing Linue {Redist Lisux 9.0)

MMS5 Version 3.6-2

Portand O p Fortram Complior (Porthand POL-5.1)
Grid Anahysis and Display System (GrADS-1.8s11)

Program Mame Source Code | Compiler reguired
TERRATH Faetras 77 77 o 130}

REGRID Furtran #0 LT

LITILE R Faetran 30 .1

RAWINS Fastras 77 77 o 190}
INTERFF Furtran 30 .1

MME Fastras 77 77 o 190}
HESTOOW Fietaan 0 L1

INTERFE Furtran 30 .1

WP GRAPH Fostranm 77 7 far Tl

Program Functions: ()

RAWINS { LITTLE_R

# Parfiorm ohjective aralysis: blend first-guess fieids

¥ Pre-processing of obeerations for 40 dats aralyss (rudging).
NESTDOWRN

# iGerwerate fire mesh model nput from coarse mesh model oot

wu-mnﬁm} ﬁnﬂwd:qu wericl sgma eves

¥ (emerate fire rcached imgast froen coarse mest modal input
INTERPE

# Interpolate model soma-level data o pressere lewds

¥ Gemerate first guess for RAWINSLITTLE R

¥ Gemerate intermediate fles for REGR1Dynegridder

GRAPH/RIP
= Gererge piots from the cutpas of modeling System programs
(bamed on MCAR Graphics)

MMS Model Physics Options: (2)

Planetary boundary layer process parameterization

- Buk formmda
- Hadedar sheme
~ Bk Thompson (Melor-Yamada 1 5-omerflevel-2 5 scheme)
- Exa THE schome: (Janjic, 1990, 1954)
- MRF scheme (Hong and Pan 19596)
- (aayro-Senrman soherme (Gaymo 1964)
Surface layer process parameterization
- flumes of momeriom, seorsble ared lfent Reat
= ground femperatue predicfon Lsng enemy balance equation
- wariabe lard wme ctegories (defauks are 13, 16 and 24)
= S-iyer sol model
- OE lanckmarface model
- Moah land-sarface model
= Flerme M land-surface mocel

MMS5 FORTRAN - — =
FILES = A

More than 220 subroutines
55,500 lines of code
300 variables

Program Functions: (1)
Tmtpqwﬂ the corsmnt fiads)

* Cah.hum—ﬂzmd = parameter for te mocdd

Generate fi sume-ieel fizids on model gnds

» ret-guess o

 Calrpiate moap-scal E:Iﬂnﬂmﬂ:rdum e moc
:mwmmmm-ﬂmmau—-
GO OOt 3G reEtant pressare ievels)

INTERPF {vertical irtarpoketion)
- Irher ok il from either RAWINS/LITTLE_ R
or REGRID o model's sigma condirate

MMS
i+ Pesfom time ntagraton and rurning for predidion

MMStoGrADS (Comert MMS model data o Grals das)
Pt dimost all of the output from MMS rmﬂardmu.m.t”

MMS Model Physics Optons: (1)

Precipitation physics

= Comulus parameterization schemes:
- BriTes-Eu
- Ginedl
- Kan-Frtsch
- bz EaireFritsch (induding shallow corvection physics)
- BezsMiler
- RSt

»  Resolvable-scale microph ysic schemes:
- Removal of supersatumton
= M5 warm rain scheme
- Duudhia's simple ice scheme
- Reisrer's mined-phase sdeme
- Reigres's mieec-phase sceme wih grauped
- MASAGoddard micophysios wath Fal igrauped
- Schdiz meced-phase scheme wilh graupel

MM5 Model Physics Options: (3)

Atmospheric radiation schemes
- Srmge maing
- Dudhia's long- and shar-wase radiaion scheme
- NCARICOM2 radiafion sohame
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el's Grid Configuration
Horizontal and Vertical Grid

+ Gets and analyzes data on pressure surfaoss
- to the model's verticl coordinate before being
input to the model

Haorizontsl Grid Vertical Grid

Mod

| B e
- .~ T
ST s ra cos-ordn e

A Dimensboniess guantily o s used to define the model evels whans

o = (=g )Ap -

(domain)

Covers

35N - 20°%5 of latitude
80°E - 14(°E of longitude
with 50 km. grid distance,’™

Modify main sub routines of
physics in MM5 (mm5v3-wa)

* adcsw.F of COM2 in mmSv3-wa's physics model to
input aerasols and make calculation for the aerosols
radiation forcing

» madded F, of COM2 in mmSv3-wa's physics model to

input aerosols and make caloulation for the asrosols
extinction coefficent

* et F, of COM2 in mmSv3-wa's physics model to

control input aerosols and make calculation for the
aenosols radiative farcing

* mdout.F, of CCM2 in mmSyv3-wa’s physics model to get

the eutput of asrosals and make calculation for the
aerosol radiative forcing

ERRAIN : ()

Parameter statement :

pammeine;  Tospafy the maimum dmengons (max grid ponis)
fmt TR = 100, 10 = 1080}

Paawredtinn  To spafy Se modmen dmentions iz terran dats
cicuiate fom msoluton of data with numicer of gnds, and
mop progrction, e (et TR = SO0, JTRM = S00)

Mamelist options :

¥ Map Backgmuns Cpttons (MAPBG)

PRI Cenmal iathude of the marse doman in degrees Morthc set = 10
HLOME; Coniral lomgihude of the coarse domain in degress: North sef = 110
1FR0Y; Map projection et = MERCAT for Memior

= Comain Sty Options

freey ks
MANES; Mo manber off domains 52t = 1
— direction dmensions for each of domaing st = 70

15 Thee gnd distance for aech of the domains in Kme set = 54
MNTYFE; The sownes temran ad lanc-ume data type fioreach of the
cormaing (Input cal resolation) set = 3 (30 min)

asias I laauuuEIaas MMS

MM5 System flow chart
TERRAIN

REGRID

= INTERPF

MM3VI-WA
MM5toGrADS

MMEVI-WA System Flow Chart

| TEESESTEIAL
MMStoGr Al TERRAIN _l_ F‘
> <:IT'-M s (A Taerin ST
lld'und-n - —
—I REGRID GO AL § BTN AL A L FS15
MEr e |_
I INTERPF

Modify main sub routines of physics in MM5
(mm5w¥3-wa) cont

« ouitanFof CCM2 in mmSyv3-wa's physics model to get
the sutput of Tetal column atrsored salar fiue with
aerosal (FSNT), Total column absorbed salar fiux without
aerogel (FSNTNOA) and aersols mass mixing ratio
{AERMMR)

« poit2dincof MMS in mmSv3-wa's physics model to get
the sutput of FSNT and FSNTNOA

« poitZdnindof MMS in mmSy3-wa's physics model to ost

the autput of FSNT and FSNTNOA

« pointTdincof MMS in mmSv3-wa's physics model to get

the autput of asresals mass mixing ratio (AERMMR)

« poitTdningof MMS in mmSy3-wa's physics model to get

the autput of AERMMR

Frd

ERRAIN : ()

TERRAIN_DATA :
» TERRAM; Termain Meight data
= LARNSE-CN T 13 categonies land-use daty
e AN FERNLESK- B0 SN Lard Water Mask data
e MEGETA ITEW-USES,: 1S cabegories USES Vegetation data
= SORCAT: 17 cabegones global Sol Dats
= MEG-ARAC TN Vegetalion frachion
= 10 min origiral wegehtion fracdion dta
= SONTEMP:  Soil hemperatue
= remoistion of e | deg gl deep soll temperatune dat

TERRAIN Owipt :
¥ wrralnexe
¥ terrainmamelist
¥ werrainprintmst
¥ TERRAIN DMOIMAINI
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REGRID

Prepare Global data : from: NCEP ftp ste
using warib to see detail of data
Pragrid : pregrid.csh : Set input file

Oubput e of pregric,
557 = Sen-saface tempeatue or Skin empenatue
SNON = Srow mver on e
FILE of RM = Relatwe bumidiy (%)
MIGT = Gepoterial height (GFM)
FMEL = Searlewd pressane
T = Nrtempoaiee
U = Gad nefive p-component of the hoizontal wind @ 57
V = Grid nelative v-mmponent of e horzotal wind (m 5 7)

Regridder : namelist.input : Set input file from pregrid
Output file of pregrid: REGRID_DOMAIN1

MMSV I (M5 version 2.6-2 with Aerasals)
Configure.user :
Ecit Max Dimengion of “configure. e linus” and replac to
"o e sk MAK = 1
make & edit mm5.deck :
TIMAY; Forecast length in minubes
TISTES; Tieme sten in seconds for the coarseat domain (3 *aom))
THPFR); Frequency of mods awpal in minutes
CDATEST; Date: of start e
MESTI; T-cimendon of asch domain
MESTIN; J-dirmersion of each domain
WEMMES; Staring time in minuies for aach domain
Input file from INTERPF
(MMINAUT DOMATNL [ LOWEDY DOMAIN L § BOVOUT DOMATNL)
Run MMS5
Output = MMOUT_DOMATNL

MMSV3-WA (2)

{MMS jon 1.6-2 with ol 53

Input Aerosols in MM5's moda physics :
Change in aaded F

{Radiative Eddington approximation )
Input ;

= AERDSOL EXTINCTION OPTICAL DEPTH

= AERDS0L SINGLE SCATTERING ALBEDOD

* WEROSOL ASSTMETRY PARAMETER

= AERDSOL FOAWARD SCATTERING FRACTION

Aerosol optical depth (AOD)
Adding observed data from ground observationally-hased
Average aerosol optical depth (AOD: tau,500)
at 500 nim. Level 2.0 (Kanpur : India)

AEROMNET's data

INTERPF

INTERPF : to prepare input file for MMS running
Use data from regridder for INTERPF

Output from INTERPF:

» MMINPUT_DOMAIN; Contains the time depandent 3D
and 20 fields

* LOWBDY_DOMAIN1; Contains Lower boundary file

» BODYOUT_DOMAINL;  Contains the lateral boundaries
af the 3D fields, typically, and
four rows warth of data,

MMSVI-WA (1)

{MM5 Version 3.6-2 with asrosols)
Input Aerosols in MM5's model physics :

Change in radoaw. F
{Radiative changing in short wae)

i
= AEROSOL MASS MINING BATID

= AERDSOL RADIATIVE PROPERTY ARRAYS
» AEROSOL EXTINCTION OPTICAL DEFTH
* AEROE0L SINGLE SCATTER NG ALBEDD
* MEROSOL ASSYMETRY PARAMETER
* MERCSOL FORWARD SCATTERING FRACTION
 TOTAL COLUMM AZRI0E0L EXTINCTION

= SULPHATE AEROSOL PROPERTIES
= ADJUST AEROS0L AMOUNT BY RELATIVE HUMIDITY FACTOR
= AEROSOL PROPERTIES (A0F)

MM5toGrADS

MM5toGrADS : Plot almast all of the output from
Temain, Regrid and MMS madel

Use GrADS for plot & display output from:

TERRAIN = TERRAIN DOMAINI.ctf
TERRAIN DOMAINI. o2t

REGRID REGRID DOMAINI. cff
REGRID DOMAINI.cat

MMS MMOUT  DOMAIND. etV
MMOUT DOMAINT .dat

MHasawsInNULULIIADY
MM5
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Comparison
Total column absorbed solar flux with aerosol( TAS)

iiens i iEFF

erosol radiative forcing (ARF)

o S

Filot project
* Aimes to understanding of ARF by simulations modal
« In regional averages scale for Southeast Asia
» On October and September in years 2003 and 2004
Suggestion of further study
+ Develop for more scenarios and various of time
in the year (in more times or long period)
+ Using mare observed data and available in the global
database

ARF generate more environmental and health impacts

+ Besides using the MMS, it could be use and develop other
like WRF is the latest model

+ And improving the observationaliy-based and manitaring
for preventing environmental and health impacts

E)

unasd o

Using the PSU/NCAR {mmSv)

= Modify mmSe3 to mmSv3-wa

+ Added simple aerdsols included AOD at 500 am,
from ground observationally-based (AERONET)

Main results of mmSv3-wa

+ Asnosol radiative forcing (ARF)

+ Aerosol mass mixing ratio (AMR)

+ Total column absorbed solar flux (TAS)

Results are vanies by

+ Aerosols properties e.g. asrosol size

» Concentration and composition &9, space and time
+ Results is more in depth when compare with the GOM
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MM5V3_WA

(addition)

MIMSW 3 WV C MRS RAUAT FREFCEI AERATE
FEAL TALDGR: (TRLOMD ECIRAEV) | ARRILS0L BTTRCTION CPTITAL IFF
IRV MR

radcsw.F

AL nmmnm:.
SIFHATE AR S0L Bl TRTERS TTH e

it I.P L THE FTLATTAT FOATS OF SLRFATT AR
LET GAST S M LI ORI, SCI0N T, WO Iﬁ.p.lll-ﬂli

FUAL KSAMGENT) | EFASOLSFICTRAL MASE ABSORFTIH (D OTF#0 1)
AL m ATFIS0). SHUCTRAL ST SCATTRING AL DD
AL | RS0 SACTRA. ASTHAE T FARARETIR

DT e ALIKL ILSET 1048 ALLKS GBS,
RS A ERIER

MM5SV3I_WA radesw.F

DT FRFTETIS AW OORALCTTLY FTOFIID, COAi T Wi
:mﬂ.-mmﬁrm SCLUTOHREFITCTYITE S AN TRAMGHSSATTI
I:Iﬂkﬂﬂl LAYTE, STARTRG PR THE TR AN W R0 Do Wi 00 5

<G R
+ WEWE.TMMWJJ&I

C ORI W (L TATTD W GTOH SOAUTION FORLICTIVITNS AN
C FOR THE THTIRS COL LB, MO TH, FOR COMVTHEDH O, W LEE THE SAMD

C FIALTCTIVITY AR O TRAMEESDATY ARFATS AS FOR T PLL G OLIATION
AR R O FOFR LAYTR QUANTITOS FFTRS W0 TIE THTTRD ATROSAI RDT
C 0L AR, e DR O FOR DT RALT GLAATITIOS FOTCRS T TOF OF ATl S
C AT, HII.E 1 FOTCRS T T SLEF AT

CALL AL ROSTRS, TSR, LG AR P AT S A S M
AR, TG G T 4 UTOES TS, AT 3 AT, AL F AT, MR,

3:_,-“;:55
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OO SOLAR TERITH ARGLE
| NTERFAE PRETLRE

§FRACTIONAL CLOUD (DR
FLATER LIGHID WAT ER PATH
| LAYER 3E WA TER PATH
LAV R EIREC TR WA TER PaTH
(PLORC)FLEY), | OOORE MAS HDCRGRATIO
PN APLORD I PLE V), AER RO MASES M NG A OO
BIF P ELCTROTY FOTREARTH-SUR IR DSTRC S0

o

]

MM5V3_WA radcsw.F

C
AR ST AROE0L. A UNT B RELATING ILBSIDETY FACTOR:
C

L
ﬁfﬁalmil‘lﬁﬁ\tﬂ.}‘ﬁﬁ“aH.I"R:Iﬁ""h
[ 1o
LIS, 0 AR LI RACTATH
I'.I"sl'I: l}’- P i
4 T PSS
A OO TR

|'$|'TJ.I'H‘$|”: FRFRTINE
OO RTRSIOH FACTOR TO ACLET AFOS0L DOTHCTION
|Ni.l

TALDGAFE, = Lot KSAE PUATFLE

FAT e AP 1 A

WATFaTe VAT
GATRTy= MK
FARITFAL K

MMS5V3_WA
radded. F

It srgurents
el B plreirpies | denoed m inadion gpticl cepth
renl saipiora Dpbs) | Asamact sk i abecc
el @UECRE Dpis) | ASCAC JEyTEE pABEET
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e ity hﬁ?mﬂmmb“ﬂmrf
Coat adae by gating Fom e Dp o addng Baea coanc
4
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T =t |, Dy b o0 ], 0
+ tmasan, LF wal, O

WL = ATRTEIR
WS W
[ —
L

AL T, O

fick = (eimet i + ruu.w-uuu.w-um+




CCompals reat e oela-scington i cutln oy I roral tnarision
Cof b aak: s i

Bwict = taa i k) + Bl ) +
imarmsils + tmgabil) + tasan i)

B = T WL P U+t i e

+ s e, K

[ ST p——t

CEL

wot = Bkt

e -+|:—:l +mﬁ&mmn
o el W e L) * el st

Bot = (atmc Sy o+ felll, K, i masdi, 1)
+ PeliLh e Pt W)
+ Pl ¥ s ) s, Kot

v =
e m REGRID
shirk_chiny - =
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ey = NI
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sard_chiry Ll
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wbsaval = N
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rees_lsveki_in_Pa - | SO,
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BEINN] | RINNND |
SEO
=0
=am
d = Frn
bresr_rdsapedaden = FALSE |
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ot = " P FILE" . fpragricd! FILE ST .. gl FELE_ 5RO
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connkants _id|_rars =% JALFDL_FILE | jprri) 55T L E-0NTS- 10 2815

+ CFW L LTI {rira o seatharm harmapiens
CINTRAL LOMGTUDE (rinas o st hame:
1. CFAHT COARSE DO IRN, . F MTM":'

P A ST Y DRICTION
R PG T R

&
i |q :rq. E, €, %, LOWIE WCFT LOF NIST I MO THOR COvan
E, 05 55 °0, ; LOWIRFT I0F MOST I SOTHOR D00ATH
‘il 1,333 RALIE (F [HLUHCE TG FID LBETS (EFAMAL
:"' o dy © DMPAIT CATA RESOLL TR i

3,0E R % % ;- 0 WA 3 TG AT ST

L R el LT

Moren

) iy Bty
e [ Ay B o e b

R W Wa k- '

H K i (1) [
” 1 Ll (2]
kM wal M
[ [

= a

-]

B e
L8
[}
L
e
=n
L]
(2]
wn

EE S & @ & &

FRE I -
-

TR X EBREE R AR

Barr s e P et R
vy

, 1. Jf"i

D s

1 deg (1113 kan]

0 (12 5 ke

(= Gl LIRH

U505 Gl o135 00

S man. 07 25 lan)
2 men. (3.7 lan)

BEHZ AN
Gilokal 1146 843 000

Taled 3 sz
L]

Clokal 53,880,000

i nkex L

WV kea x S0Pkt o 51,840, B0

60F oo 1 30° | for eaihaf
dew

Sl se (0925 kai)

Cilakal™" 1 340,240, 000

MIFUNNMOIBINS HHanasssmIdemanlasuasvedanluszimalng 91



Land Water Mask Data

Rrulutisn Tuata fouree Cowerage SRIEbTIEL )
1 deg (1110 0m) | UHRGS Vegetahon lokal [SET]
L0 e (LES k) | TISGS Vegemog Clobad 1331,E00
S (525 b | DSIGS Vegennon Clobal 5331300
T (370 km) | USG5 Yegemon Clobsal 523000
Mg, (BRI Iom) | RASGS Vegemniog okl P33 120000

n1sldwdissmuleau Sector dae
ko
Al 000

50,000

40,000
0000

o o

00

[rr—

Use Bio Fusl, CNG Dirwert to Mass Transit

{Carbon Natural)

Mode Shift: Reciece 30%% of Emision of 00, ~ 2,000 M_Baht

ms T deeanio Tnlsova

R~ SR~ = e — = sllag-a
STTA144 109347
1455
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Emissions of Air Pollutants from Biomass open Burning in the Mekong river basin

sub-region (Cambodia, Laos, Thailand and Vietnam)

a A ~ 4
a7 NIILINY
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o 1

UNAAYD

Biomass open burning is defined as the combustion of the world’s living and dead vegetation,
including grasslands, forests, and agricultural lands after harvest for land clearing or landuse change.
Considered as a global phenomenon, it has been put in evidence as one of the major sources of gaseous
and particulate emissions to the atmosphere. Studies on climate change have shown that it plays a
significant role in the global warming process by affecting local, regional, and global air quality. Its
capacity in cloud formation modification and hence disrupting rainfall patterns has also been revealed.
However, there is still a lack of reliable and up-to-date information on the spatial and temporal
distribution of biomass open burning emissions in Asia, and more particularly in the Mekong River Basin
Sub-region, including Cambodia, Laos, Thailand and Vietnam, where intense activities of biomass
combustion are observed. As part of this process, we have developed a research program focused on a
spatial and temporal inventory of biomass open burning in the Mekong River Basin Sub-region, using
remote sensing data in combination with ground-based observations, in order to develop a database of
emissions and appropriate emission factors of carbon monoxide (CO) and total particulate matter or
aerosol (TPM), considering their involvement in long range transport of air pollutant and climate change.
The overall objective of this program is to provide scientific information to support regional air quality
modeling and monitoring, in order to better evaluate the impact of biomass open burnings on the
atmosphere, and to build capacity of local researchers on this atmospheric pollution source.

In this paper, the development of satellite data processing and ground-based experiment design is
first described. Then hotspots obtained from satellite data for the year 2002 selected as the base year, and
resulted emission maps of CO and TPM are presented and discussed, with emphasis on spatial and
temporal variability. Monthly emission maps of CO and TPM enabled to visualize critical areas in terms
of emission intensity and frequency of burnings. The outcome spatial and temporal emission allocation

constitutes an important component to support the formulation of national control strategies on reducing
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emissions from biomass open burning, and so to assist countries in the Mekong River Basin Sub-region to

effectively contribute to the ASEAN Agreement on Transboundary Haze.

Keywords: open burning, emission inventory, spatial and temporal distribution, particulate matter, carbon

monoxide
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(Budburst of Acacia harmandiana Gagnep. Response to Climatic Change at

Nakhon Ratchasima Province)

AUNIY  FITUONT

a a 0o w A a 4 a Y]
A1YMHFIING ANNIFINIMAAT UINeIGoma Tu Taggiuns

UNANYD

{ A a A 1 a a 9
ms)asunlasvesgiomalionsnadon1snsyuens TaeguglvuedIMAIzNIzduns

a £ g @ A a =2 A A 1 9 o S o w ' =
WA FUTUNAHUIVDINY ﬂ'l'iWaﬁ’lﬂﬂ’lﬁlﬂﬂW‘HNﬂ@ﬂ@ﬂuWiﬂNﬂ“]JGl,U"Uu'lﬂLaﬂﬂﬁﬁﬂﬂgiuﬂ'l"ll@ﬁw“I)'

< : aa 1 a Y a { g :

!ﬂui%ﬁl%ﬁﬁﬂ%@\‘lﬂﬁ‘]ﬂﬁﬁ ‘B’JQ'H’%EI&L’JﬁTﬂﬁNﬁGﬂ"llfNWd‘lﬁwﬁ’é)ﬂﬂé}@QﬂUQﬂlWQNﬂJ@Q@WﬂWﬁ‘ﬁq\‘lﬁu Gd]);\i
9 ' P

VTGV UNMITNIZNIBVINTITUNGNBIIAVITan QuIHAINFIUUYDI0IMATULHAEUFUU

U U

1 @ 4 a f( 2/' 1 a [
u,uuamﬁmmﬂﬂﬂﬂiiummuuyﬂuﬂgwuuu IFU NINTTUIN ﬂ‘i’JﬁfJu YIRNYIUNTINUS TN\NUQ@

l
=

< Y [ @ = < A 1 @ = A
sy uau ﬂ\'1“ri"Jﬂuﬂ‘iﬂ%ﬁ'iﬂlﬂum@ﬁlu1ﬂi1’ii§ﬂﬁﬂiuﬂ1ﬂ@l$’3uﬂﬂﬂ!ﬂﬂ\‘iL‘Viu’f]“llfNiJi%L‘Vlﬁ

Q
£4

& = = J FY Ay Ao J o A A
ulVIEJ “]NGlLHJ 2548 P1l5zH1NTNINNI 2.5 AIUAY \1111!351]ﬂuhﬂﬂf}ﬂﬁgﬁﬂﬂﬁﬁﬂﬁﬂﬁﬂigﬂﬁ o LW?JLI?]T
o v =R 1 = dy A a a Y a & Y
FAUNA IAUUNNYINIZYSLIAT JUNHY LUASANNTU ‘Um%‘mﬂﬂﬂﬁwaﬂ'IGU’ENGIHWNWHGINL‘]J“HWﬁiﬂ!uliJ

[ tﬂy =} [ [ = d‘ d’ = = ' a
Hoaly WHIlewe I rHIAauAT 1A dsemsiaounaTouneurieszazinan gUUNu Lag
9

49’ d‘ a Y Aa 1 = = o [ =\ as Av o 9
ANUFY YUSNNANMTUANAIVOIAUNNIUTZN T 2548 tae T 2549 ﬁ'lﬁiﬂi%mﬂ‘ﬂ’)‘ﬁﬂ'li’mﬂuuulﬂ
= [ av = F2 [ = a A U
IANINHANNT IOV IATINIG GUPY (Iﬂiﬂﬂ"li GLOBE) #3152nounIe MIAAEaeNFUANY LMY

3 o 1 an o a o o 1 o
INUAIDYN ﬂ1§@]i?i]’)1!ilﬂ8‘1/‘l§imﬁclf uazmﬂﬂmmwuﬂmtmmmim”lﬁﬁ’m GPS Gluﬂi’i‘]_luﬁﬂﬂﬂ

1 a (-2

gisunmseanniouiusddosaiung nan1sanu1lsingl1gieniAvesdenia

G

= =l z =\ Y = @ 4 qﬂjl a d?
uﬂ’i’iﬁfﬁllﬂu‘ﬂ 2549 U danuudsdsauun Tﬂﬂ“lu@umauQumwu‘ﬁuuqmm_]mmmmﬂqwu

]

436" waifea ualed1uiIgnaluAon gulved0INIANauand1a9d 16° IvaiFod 0619
4
=K A =

£
o Y U ] [ o 4 9
NENUNU LUAT ABYTFIVUDNIUD 36 !,G]fﬁl,‘?fﬁlﬁ Glumwawmgﬁauqumwuﬁ uﬂﬂiﬂﬂﬁﬂiﬂiﬁﬁlu
= =2 o = = a ' < a a = ¢ a 4 g 1
AgIVUI 40 1yl 1ugﬂauuu1ﬂu aﬂwhliﬂmmmmammmwmuiuﬂ 2549 UUINAVULTINI

~ £ g ' A A ' a ' A s 2
‘luﬂ 2548 G]NL“lJu"]fNL’mTl/lllqmﬂmJﬂlE]\‘i’mmﬁi314’JN 16 — 36 LHaLHee Iﬂ&l"]ﬁ’NL’Jm%ﬂ’Jﬁ]%mii}ﬁ’u

&
]
Y v A

a @ ' :/l @ f v o 7 1 1 qul
ﬂﬁNﬁGHGUENG]’JE]EJNﬁ“]WN 100 AUUUAD 16 IU LLﬁ%ﬁﬂ’NN%HﬁMWWﬁiZ’JN 56-72% ﬁ"J‘LﬁJ 2548 UU
9

A v o d 1

W 16195/!,’361?45@]1 13 M 1Azl NUFUTUANT T2 36-67-%

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 117



T, AT, TUA SITHOTIS nnu’ﬁnwa&ﬁmmﬂmmn

I T L= o
DU TINHTHA TS

- -
nsilasunlasveagiionna

st sl g Tudmiaunsswan

S imd ra it 3

Budburst of Acacia hamandiana Gagnep

sompong(@.sut.ac.th response to climatic changes

Incoming
solar radiation

Concentr ation
of lght'white eolor
im the urban area

Heat island ef fect =
with urlan areas
temd o have
WAF MEr e rabure
than the rural areas

118

at Makhon Ratchasima Province, Thailand
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msuam budburst feexls
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Population: 2.5 Million

Example of budburst

(Leaf bud Acacia hamandiana Gagnep )
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Research Objectives
1) To confirm budurst period of 4.

harmandiana Gagnep at Nakhon
Ratchasima in 2006 to 2005.

2) To compare the result of
investigations{ budbursts period and air
temperature) of the two continuous years
(2005 and 2006).

Materials and Tools

« Binoculars

« GPSto locate trees
» Compass (optional)
» 50 m tape (optional)

= Clinometer (optional)

Measurements

= Start monitoring at least 2 weeks prior to anticipated
budburst.

+ Visit the site at least twice a week fo start looking
at the buds of the treas.

+ Visit the site everyday once you sea signs of bud
swelling.

+ Record the date of budburst occurrence when
budburst is cbserved in three separate branches

Methodology

Tha research methods keep following the budburst
protecol of GUPY project,
which comprise

1) species selection

2) site salection

3) tree idenfification

4) labeling, trea location (GPS)

5) budburst Measure MEents mecon s d wiss beders
et i 3 il B i o ol DL

Species selection

1) dhnsslditudles (Native)
2) diwldwdnlu (Deciduous)

3) wrwlilsedoiin hivadesthznnammniu

Site Selection

Locations: -
= School ground, bus hs
stop, park,
backyard, etc.

+ Located in almost

the | fi :
same elevalon | ocated in areas

that do not receive
irrigation & fertilization

Tree Selection

Select 10 trees (same species)
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Tree Selection

Tree Location (GPS):Latitude, Longitude,Elevation

Marl/ tag trees before budburst measureme nt

e

Measurements i i
Time line il

Time of measurement:Any fime during the day
{oorsisiency not requinad )

|

Three (3) separate branches
“Consl stenay ot requl red
+Ma tagping of brandhes Only tag the rees

Come s e
A, i elopas Tl it p et Wiy Bl i bl i darlB ¢ o s Wt e o IS
Whsare i i B et ol i 0 Blibmarsl iy Bl o 25 T — 3% . Tt ppoior il o7 olibomarin
w16 da s wikbel bomger lhoim 1 puirfioed of bt f ot Jorar o 2005 {3 dhays). The sl
temgpeer il mr iy baolionr @ period Wil me0re Waried Sircughout the day.

1 5 &8 T 8 ii%i8iT ® 5
by of Obasrvarion Days

2005 2006
Budburst 4-16 Feb 2005 (13 days) 318 Jam (16 days)
Period
Temperature nC -35C I9C-36°C

Muoisture 56-T2 %% 36-67 %

BEE BB

ugre of Tawpt &
[

=

1 36 T8 HISISTI9X S
b ar of Obasrvation Sy

e 3 el o Fom o
e Wi i %._-'.._'.ﬁhp
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Characterizing Landscape and Urban Area of Nangrong,

Thailand using Cellular Automata
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Prediction Model for Land Use Change of Krabi Province

@ a o
QE1IA MINHAULAY, g3 WALAYIA HAZTID UIIMYPATIZH

a [ 4 a @ a
lﬂﬂl$ﬁ'\1LljﬂéjﬂﬂllaSWﬁWﬂWﬂiﬁWﬁ@]ﬁ UH1INYI[UYIAQ

Yy Y
[ =

= IS ’q ¥ o s A o
ﬂﬁﬁﬂ}l”lﬂiﬂulﬂuﬂﬁ‘]Ji%fm@i%mﬂiﬂﬁﬂﬂiﬂiﬂﬂw LLﬁSL%ﬂQﬁW@@I@]NWﬁT INDAIANITUNIT

nasundasmslgnauiiiansed Tasdoyansldnauil w.a.2533, 2543 uaz 2547 1 ldonmsuila
= Y ~ 4 9 ag k4 a 4 o Y

uazAnnudoyamrufisunauaiasn Are3smsuladreneuiuaesnaunauiunsuladisaion
qgj o a 4 ] I Q)d'a = Y 9 o 4

nTuRINsIazianuiztluveanmsldnanil w.e.2547 luFadnavdlrenvuiiaosusne

o & ¥g a & 4 , a v o vy
nazdwunanuiullldlusiunvewaaznIadrsuuuias uragaros Tanian Taglddoyanis

k4
= a

Yda o < ° o o = ~ YAa A a
lﬂfﬂ@uﬂ W.F.2533 L1ag 2543 Lﬂu§1u1uﬂﬁﬂ1u3m iﬂﬂuu‘I/HﬂﬁLﬂiﬂ“UL‘V]ﬂ"Uﬂﬁel“]f‘l/lﬂumﬂﬂellui]ﬂ

=

a a 4 a Y %
Tl w.71.2547 A2838M1534AT12HUDY Confusion Matrix 12z 5Us2EiUAGY1 Kappa Index %4910

a ay v L4

= & A ¥ =~ Yy A Y o g A A

NITANYINDUIN Wuﬂ"llﬂﬁﬂﬁsl‘]f‘ﬂﬂuﬂ ﬂﬁ]1ﬂﬂ13ﬂ1ﬂﬂﬁﬂ!ML!U’JIHN‘VIﬁ@@ﬂaﬂﬂﬂﬂﬁﬂWWﬂﬁﬁl%Wu‘ﬂ
a =\ 9 9 dy ~ QSJI 1 1 < v A2 Y A A A

I Iﬂﬁlllﬂ’)ﬂlgﬂﬁ@ﬂﬂi%llWﬂ!iﬂﬁla% 74 YDINUNNIHUA LLG]?JEHﬂﬁﬂGHiJ YANVBYADU NUAIY

a 1 = y A A v Y a o £
ﬁ'?ﬂﬂlu!La%f)ﬂ‘ﬁ‘wa@]@ﬂ1ilﬂﬁﬂu11ﬂﬁ\3ﬂﬁ'1%wu‘ﬂ TﬂEJL%W1$ﬂlﬂyjﬂﬂ1ulﬁﬁ‘]ﬂ§ﬂ%ﬂ1\1ﬁ\1ﬂﬂ SFIAIT

a o Y, a s A Y Y 2 4
Wﬂ’]ﬁﬂ!’lu’mWi%iuﬂWi?Lﬂﬁ’lgﬁlWﬂiﬁNﬂﬁWNQﬂﬁﬂQN’]ﬂﬂﬁﬂlu

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 147



o v ¢
“ m‘smmuawmmmﬂiﬂmﬂm”

msaanstimsulaEuudssgpluuunsldlsslaninau Sminnsedl
Prediction Model for Land Use Changes of Krabi Province
QP HURILLAY, §9% Wi, TIAWINURTIE
ATMEAILI AR DNLAZNINENNIFNART NUNMENALN ARG

UNARLE
nMﬂnﬂmﬂuﬁnﬂ!ﬂuuﬁﬂmm uneingaiaalaum [Wenaanasainag
alferuinn WA=t Tandingnn w1AAT w 2553, 2543 uar 2547 ATl
unzAnriliag fwam daimanladanasaiawe funsea uiunisudmaimad
i frnisnlesiuresnTaD w A 2547 TuBsininedauiudane e
unsdrnprn A dhotee swinsrindoununs warealann I ddeysnsd
i w2533 e 2543 g un AT oo Ry R WA et
wA2547 AouTEnTime ey Confusen Mot UAEmsyseiflusdiell Kappa Iretize 81870
rraRmn Ui AR st bisesadesfusn e
Tneitrirnignienlssinatanns 74 rosfhaiiimmn wiew- dafec E’-ﬂﬂ'lugnhq Hitnrndain
mcﬁnﬁnndmmﬂﬂwwwmﬂiﬂuﬁ’ Tatiawizdnynhuassgianiadam 2amasiansan
e nreigWesgaResonda

woe -
SUTHURE

Foguseasd
aAnrwdneasnzaiunmanmaaiml el Swiams

Emginun
1. nradruunfludnslidau Smdansed § wezsss, 2543 une 2547 Tngfnasulafina
AT LANDSAT-TM Uszneufiudeyanis167a o unsenn i bines
e iR Al iseiugdTte AaeTEenn (Hyond (rter ) srwinan i adausive)
(Msual e T Feawned (C I iani
2. memanmanimsnlAouin/aamslaitam Sadansel wimmdiuneendu 2 dou e
2 1 naeann almsaFuualadasndneadsen

wrsnassfradsslumsfisesianuusndnesdiage 2 98 Firnmusdaiann
Wunsiams (@wad, 2566) WATEEayan s ERAIn A 2533 U8z 2543 Mlugrudnitunig
Fmprsfiarnagiu (Probabiity)  uazAInasonuieu (Transtion) lﬂaiﬂmm-huams
wimnan s Wi sfisdihin w2547

22 mtmmamIn‘mﬂfmemnw‘l‘EﬂMwnwiﬂnmnn@nnn‘l’amm

s eiuiassanasiinfoufdmanifsniuudinemndae widau
Metadusessasfinis (Pt} raiwdnmssnaieagataaTanm Tanliaoudwiluiisdumdn
veifinieninfifus (Nearest Maighbour Majonty Apgreach) Sannnsadiamian (Matnx) Tunng
s U & 6 Rnan Aedaniiien arsalng 4R 2547
3 alszifluamug snmamamsimanRavinlsanssldifudon i dasanand
u.u:qumw?mﬂm (CAMakoy)  thenEsnmssanan s dRAN N A 2547 an
ey iudeygandfauinnnasulafia s e feimaznsiisenguiul
WA 2847 ReTIassiArgndaana L eea FouEn s iiae STl Confusion Matr e
sziiiusnsall Kappa Index (Eastman, 2548)

il B

midfR Markoy Clan Model

Lancsa § TM or TETM I Q i & "":WWI’@::!;:
= midRRu d

nrwiaudeyaieun I = 2843 ﬂ
1 | Ca-blarkoy

Hurrsal
ARy TR AR PR
i = il 2sar CD o 2847 ]
[ R un srmepunsargodaction
H e i

Bermsdfiin Cortan Mt

1 — ! uncr o bncke
: l i uumlrandeg i

A1 SmEsnrAT

Tot :
([ mvmrednrgniss | |

wamsAnuArafiley

Slnnred %mmunn‘uﬁuﬂ 4.818.01 ryaiiTaimny e 3.011.256.25 W amnandauun
UszinmuesnyEiAveeniiu qwmm:i.qﬂqnaﬁa. e, B1awar, Undinify, aned
arudvadin, dudy, e, v‘mﬁ‘gu-] unzih ez AT TR e 1E
Fauludos we 2533-2543 wudn b daAvdu ﬁuﬂéu‘] 1mnn=ﬂ-:dgﬂﬂ§‘:a Aauit
o feadn i e usewnsioh iRl s 208 35, 10122 2958 2708, 1182, 86
e 052 Errantanmy Foudndl Tensh B wesimsmnsi namaan A 47578 uas
1.8 mauAndAY

! it SV AL r L ARET !
“.ﬁ‘ ~, 51 A
; - XS
e 2 e 2
a
e s A
i . [ hd ; H
1] m . . Tl : l
vl 2 R Sadaned e a 233 ol 3 m.ﬂ.m Snefanred] tna 2543

snansalmyERAUEIN A 2547 AauinniiasnndrevinsioagareaTann Taod
oo TALTIN A 2538 Unz 2543 AugnitumsAnun Awnhssdusamdmenss 1

maruil 1 Aama il Reunnan o Wilfy

Basr
i G| |owuz | Cwad | Chwd | Cnms | Cead | oumy | Chmp  [Chm®
s { G | it | oowe | i | cooe | comd | coos | coves | oo
e L L e 0. e L Ll oy v
O3 Lo R QT oiT L Ll e wenot oo
O d g1 oo 0y LTy oty oo nooes. e L1
b LY Gt oiea L) S L3 L L] L
Chss 8 o o caarn LUy ] ares [ ogr °
Chm? o dats oy bty i adoer . 1) e
=L L LI = = L v o B v L
LRy o v e Lo v e L %0t oz
men ot = presdniynsi cmss 8 = it

chans 2 = imman T rhu?xmﬂ

ehage 3 5 ATURTNATY i

ctans ot = nduiniy class 0 = unsait

chans S = AonFimisdnadnti

sy Al A YRR T n s 2547 Aoy

W a e atas Tas M TR s A e s
WA 2547 WA ugndes (Ovaral accuracy) Ursnmudanas 74 83 uazdwial Kappa
Indee T 0.83

o
(L Y

nnf 4 o RRE S raleRasmn Ao I 25T i el s iR s e Saa

. anzpngaslauIATn g 257
TRIHUEWLME
nmesnslrRrua i adsiEnnssyn fuuusines Makoy wae
Cellular Automata unsAuiiunsiessfliagen wadimsnrsiwnsd e 2 gn s
AR iaﬁamﬂﬂ%’uiﬂﬁaﬂ\n (Constraint) fardugainnemsnifoundan e
s e dadudunone §el uazinmghs sevpimotesiu dwh nsdndunsAneis
Yufusermsslmniilsdudedn fadnimmnaidet)

1anAngaeda

Congalten RG  and K. Grean Assessing the accuracy of remotely sensed data
principles and practices. Niw York - Lawis ; 1998,

Eastman, J. R. 2003. IDRIS! Kilmanjaro Guide to GIS and Image Processing. MAaUSS, | Clark

University

148 MIFUNNMOIBINS HanassemHdemanlasu)asvedanlulszimalng



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

Yy ~ a a d a A A o
ﬂ151‘]1‘1]ﬂﬁgﬁﬂTJ!ﬂﬂﬂli1ﬂﬁ3!?]?]9]’513'3!?3513?1ﬂ]i!ﬂﬁﬂu!!ﬂﬁflwu‘nlw181.]@1’\%11‘181

U3 aeaalvia

Fauz yasziasy
a [ 0o w A a o a [ =) =
awnnmssuinnszezlna duindsinemans uiiIneaomaTuladgsus

k4
=

= ao qul Yo a = dil A o [ = 1 4
msAneITeaseil laduiiumsannuinmsmzilgndr leludmiadeddnl Taemsiszgnd
9 a a 4 A dy A a ) Y =~
Mszvugiiasauma mydnnzdmandsunlaswesiuidszuradile  andoyanmuiiouse
azIRYAINANNTINTITAaN YU VB TUA UM NLANAINY GUunuaMARTURILT A AY
F¥UIN 0.52um-0.87um ¥29AAU (Visible and Near-Infrared Radiometer) 3unutios wunmsilnagy
g ~ R ' 7 i . SRT
wunvestoyamuionlaoldizms swunuuuanuivsdull1duniige (maximum likelihood
1 1 [ g 'o |c3’ Y 1
classifier) wazilSoufisuammsaznoualnaguussaeiiuiiat leidudulsludiuvesmsinagu
dy A o N 491 A 1 1 o 1 1 [ Y 1
wunludr leaeiuiisrondas aunsaniwensnvewtlaslgndrlouaazasisergoanainiuldedis
o Y o y A a a o A o Aa o ' dy a dy
Mlawnsmih s emsdszlundad looiinenanaadls snmimsUnaquivurivesiiu
A Aa v o Jdo 9 a a 1 @ 1 1 1 (]
nlunumsinaguduiusiveiguasteyallsmamanan  saudumauuana 1 ludazsIwa

dy A o ' 1 ' S dy a v o Jdo a a
m@awu‘wﬂgﬂm”lﬂ ‘wmumawmmqmimwﬂgﬂummsﬂﬂﬂquwumﬂzauwuﬁﬂuﬂsmmwawaﬁ

' [
L=

Tuszauamanu@eiuin Feeas 92.3 (Model Calibration) taziiieiiwanaaulssuieusudls
Y00 YINAS WUV DTm0IMTesZINUMIHaNAA(Model Validation) WUIIAINNUANNYNADY

A v 9
NIgAUIVYAT 93.4

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 149



o v ¢
“ ﬂ1‘§141!ﬁu6ﬂﬁﬂ1uﬂ?ﬂiﬂﬁ!ﬂﬂi”

mzimszinanldonlanesuiimelgndlonasnstssiiunanaadloTao lifeyanaiions waziboaga nadfn : Awidamadorln

1 mwdvigvedilym

P SN S | 2 PYTIC A PN

e gl Gl i b T e 72 wrsinndaye Quick Bird a0 Near Tnfrneed N30 Visible 1 T
Bt A " 2 g4 Tiogo ran - i Aufudanlgndlihe i
i n e hy wod wy F i x o
2. dnqilazaed
oy 3 - .
% o PR 4
3. wsuemsiing
© st Rt i gl w0k & il 12X 182 Pl
2. nosifruss ol uiei s o wednl ramg A 4T famiy 46T, Faansg 70T ueev iy 19 THn
il
= = ~ 2 udlanlgnog & T
Bk nmdeaguiniulode
11

Ransdms ey iusandnd o

Tl vaniin 2asaizsds Taol¥imniln Ann,
ety g0 257 i-..__@ — l Al

doynanidion ASTER

&£
4. qﬂmmuwﬁinﬁﬁnm s uanumading idoyaa it
IL e s J&”" a Nigs Pramhomts | . e Pes—y
{, o3 e X i I
e =
e Rheigints
A.nu i-ﬂmﬂvM uMm\\lm *
dhidl 33 S b
”: IR e e apers i e
wumﬂawmum ' e e
isylinys i : ) -
Mn;ﬁmnmhnhﬂw“ﬂ e
—
Rt o IR e e e
e - e
i ngodefunmous s i
aamdecrs bt
A2 sdaidinng |
13 wdnamondtsinofusaminm _ R—
PrrlEaysmy e e
6 AR 7. ponTsAnu
-n..a....n&u T gl w:-s-. e s . o
L_'_] e J"'.a-"a?- F R — g Dimar

Cmsmuaf
g

TROHOS Clasng Mad aty 1801

ek Bird Clisng Mo ity 2004

150 MIFUNNMOIBINS HanassemHdemanlasu)asvedanlulszimalng



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

a (% a d
miﬂigmumnaﬁludnwam mngm%’au‘,amsaumﬂgumam
GIS-BASED ASSESMENT OF SEDIMENT LOAD IN PANGNGA BAY

SOUTHERN THAILAND

o v @
1D UINYATIER 1ag S3Fo uduau’
a o 4 a @ a
ANz AWNAROULAZ NI NEINIMEAT VHIINGIADUTAD

Aninauwauuna TuTagermaAtazgiansauma

H 2 v Y
mimﬂﬂzmﬂ?umsmﬂauﬁﬁﬂiuﬁumqnﬁmnmﬂ ﬂizmu"lﬁmﬂﬁumiqmmaﬂu
#@1na(Universal Soil Loss Equation :USLE) LAZEUMTMNTAADUNVBIAUNINATINMNIT¥EA19(Sediment
Y
Delivery Ratio :SRD) ﬂimmﬂﬁwé’nﬁqmmammﬂu“luquﬁwmaﬁm ﬂﬁzmumﬂszumgaz%ya

a s L a v oA [ dy Ao YR ~ <3
TITAUMAYUAITAT Funalszuim 3,465,727 au/l Llﬂﬂlﬂuﬁluwu‘ﬂ%\‘]‘ﬂﬁﬂ‘wxﬂ? NIZVLATHINA

' v
A 1o

sz 1,111.728, 1,227,833 11,126,166 1/ awdey lununguiiveausazanialiaA1SDR

a

Uszadesaz11.48, 10.60 1az12.09 ¥oallaauinamsrzd1ananals aud ey Usuaazneu
A A [} 1 g’ I dy A o ~ 3 I v A
Aunasguranielunun Waa1 nszdl uag Qe 1Iu 130,138.00, 127,415.00 1az136,187.00 G/
NN
1 A ] g} v o A & Y a A A a 9 o
1 SDR MaguIquienWInuauusesas 11.38 ¥995aaunmnannmrzaianaiy
[ 3’ l @ a { 1 1 g} I~ a a { a @
Tuguihieian uazaznouauasguuaniniuiosas 11.36v01/5mmauiinamsrzd1aimaie
3 dy A g} & A v A 9 [ a dy ) Y
nanua lununguihdalszuna 393,740.60 duil Jarimnmsyzanianalsvesauiamsom i

1 @ 4 Y
E]’l')W\N’I!ﬁfHJIVﬁjJa\‘]Ulﬂ

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 151



o v ¢
“ m‘smmuawmmmﬂiﬂmﬂm”

Uz iwssnaul ugin anguds yaE T A ddanT
5|3-BASED ASSESMEMNT OF SEDIMENT LOAD IM PAMGHGA BAY
SOUTHERM THAILANMD
TIE WA W st Wi uas S5 uduau

NMITNNHINNIBING ﬁuﬁ‘ﬂﬁ35514ﬂ1§')ilﬂﬂ1§!‘].lﬁ£lu!!‘l.lﬁ&ﬂlﬂﬂiaiﬂuﬂi%!ﬂﬂﬂﬂﬂ




o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

£% a2 A v o Y ¢ .&' 4 AR
msiszgnaldfimalulaigimsaumalumsdaimgudeyarhsutasima nsdifnw:

INIANZIF AN

a a  Aj (% a A)
I3 NUA LAg Iaan NUA
1 J
AUIATAUNA ERIEEAIN

Ja v @ by a
zﬁum%ﬂuazWmmﬂszmmﬂmmmmﬁ

= Jq 9 A A v o 9 J dy Y IS
ﬂ1'§ﬁﬂlﬂﬂ”ﬁﬂﬁgQﬂ@GlslfwlﬂIUIﬁﬂ@jj\lﬂwiﬁu&VIﬁIuﬂqi%ﬂﬂwinlus"@yjaw'ﬁlllﬁENQQ Nnela NI

= v o a A o a = A =2 A A A 4
ANHY: WHIARTLYIUNG !5Nﬂ’]ﬂ!uﬂ”liﬂﬂ‘]snslulﬂ@uﬂiﬂaWﬂil 2547 ﬂﬁlﬂ@uNQUTElu 2548 Iﬂﬂllfﬂil]igfﬁ]@

. a { { J v gJ
l3doyannaraiion Landsat 5 T™M fiseazidennn 30 was lumsilsziiuiuimnzi@esdaii Tagldms

9 [l
A A [

2 9y = 9y 1A dy [ u’g} 1 =
wladnnudeyanmanaufiendieaeamuninuiimizidosdaiihiau 188,645.01 15 Tumsdnwn
3 J o o o J ) 4 a I
aseil lashimsdsdeyarhsuassdnzalaelduuugounwsuan 1,300 vhsu Aatluiovas 20 voq

¢ o v o a i 99w ) s A 9 v v
wsunaualudeianziFunsnldlususeaunasgiu GAP gudoyarhiudssdinzimlsznoudiede

1 PR
A o % 1 anaa

a o 4 a 9y A dy 1 o 1 dy A J a J
Haﬂﬁ’]ﬂmu U ﬁ!ﬂWﬂﬂﬂl@\W\hill G]f"LlﬂfN‘VlLﬁfJ\‘l VUIAUD ITUIUUD ‘WL!‘VI‘V\ITJ?J ATIIUANTNAU @’lq‘i/hill WA
a v v w g o 9 a & ¥ ¥ g4 Ay Y =y P
Wa@qi Iiﬂf;lx‘i JEUUIANIILAYN ﬂ?ﬁﬂﬂf}\‘lﬁﬂlﬂu uhmu RINUINFIWITOTUAULDSLUIDY Gllﬂis!ahlﬂ@ﬂ%‘i

'
v o =

” y ) y o a ) A )
qALAIN TIALID ﬁ']ﬂJ’liﬂlliﬂﬂiq\‘lllaglLﬂuhlﬂJaga‘v\ﬁ@lﬂﬂ\1i]ﬂVl’]LLWU‘VILG]NLEIﬂlllﬁﬂﬂﬂl@HaLﬂW1$L§@QI@ElblG]f
A

. { ] a v W v  Yaw Yo 9y {o o 9 Y 1 a g A
Tilsunsu ArcView fintrsnugiinnszauiania d3ve ldaaden  doyaididn 4 Joya ldun siladed

u q

k% a

dy a 9 Y Y] I A A v o A a o 9
LAY Hawaam ;ﬂiUUWWI'iﬂQQ MITUNRNAY taAauTULHUNTUaVTEAUBUND LHUFIYIi i e 50

a9

a Y dy 9y Y 9 ) a Jd a dy A Y o A 1
Anszddeyamsneatinzia ldedrgndesazamnsnin linszdigaiuns wnuileteaus wu g
vaa § { o J 1 qa.:' J < 1 J a
auliaaY Aufioysny TuTomaae 114 msAnpinsatinaaddfiiuiimsdszgnaldima Tuladgi
vy A Aa a < » = o s
myaumd Iaglddoyannarieuniiseazideanmihunmaiulse Tenilumsusmsdamsvhsudes

Amgialuszanianiauazaoiiolldeszaudsumaldodaiidssdansam

Y a 9

o_ o J Y a
fdin : giensawme grudeya vhsu@estanzia aziFauns

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 153



o ) ¢
“ mﬁmmuawmmmﬂiﬂmmi”

e AsdssgnoitdinafulaBndarsaumn dlunnsdaniigudega - go@ee fonsia
ASEIRAE - SondnozEomnEn
‘%'l’ Tosasdad ! daan dndd
\u:ﬁ'_;_'. Vaudilvaidmina  naadeets andng nos. MK Eammls wimd s, com
2 pudTausastma il gl diasaaednany aoaredans 2. asidnan 2030 Emals wihinmdes 07 128 yahoe. com

ke

BT BT, BER PR, O P RY gy Bk RE BT LT, ERET DR PR IR T BT
iR 2 Wi e d s s Peildddaglo AR T Laskes 5 TR naiulalufifin IRCLORE ] -I.'lllllrlIalJllTI'I'lIIIIII.LJnIIIII"I'II]II IR AR E LA (T
Tt fdirat o msE 00 I lafafmafnd aliaTwidayiiy suniTo i an by pldna s af o fvada * e Wiidadiuta 20 8 Gobaiminn la T Tdedom sl
ITulrlllllil]iﬂi RIS Vg W R ol S TR T w dafia Tiadadi MaauTndn i Svapdvii adaTors b swdamn e Ao
Al T and sl T iyl A’y (100 200G I||||1I'I]|_J]||l1-I1||lI|LI||.lunl'|| wand dend B ik uld .'L-..'-'-r.l\.lflu"lulul'yl-ﬂll'l
ifis Porava MaafilTa ednaidas wansilas il N Tiia e I|LII'I|||Tu|I1_|n-I|I'|

ol A ar@W e O T ol imas BT foa e dad®8a fa o =0 Tl u

LITTRR BT, PR P

imbgia GAT gradhi] I

varadnida ildnia o

It alifad il Fiul _|||I'Il'||1l_u|1|-
st vand o dadesdlan e aTrns sl T D et os o ST aiasdd T ol dsann | g of s Tn i
find 5
'|'h||'|-|ull|5I|||.|||Tu|l1_||| ndh 18 msa mahlhon fdwdwisadsenoydiy
=dawan TR Rl BT TP B el afindidy
=i laTas 1\ Analu s dia findh X
R TR - R LR LTI TR o T ] &
L J
. . Gims R
Tinfhdadma b dgnond AnaT i Naddsamilng o Smnfio
Innsddanda odad & dni el
Jaahida fido Bdna Kol ol wf dadun o
wanudney
S AT e 16l u i, =
- = :.-,':,
i = 2
L2 R e
- g = 7 m——— o
g . : D
. L pa e
d - ;
R - oS -
T ST
W X
G Lo = s
el ¥ z 3
iy g i -
7 5 -
F me———

154 MITNAIMIBINS HHanaIsssMNIdemsasulasvedlanluszmalng



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

Y a2 A W o Y .&' %
msiszgnalfimaluladigimsaumalumsdaimgiudeyamspealanznsrlunsy¥a

vsnanhnuiinuedzne mdaazans

Y a Al a a A
10090 NUA UAS ITITON NUA
1 da o [ By a
fﬂ!fJ’J%fJLLa$W$‘M1J11J3$NQGHWEJP]QQ$LGNWHT

s
zfjfUEJﬁ"liﬁumﬁ NsuIENe INBATNAN

E4 9
mssaigudeyamsidostainzwaunlunszFausnuhnmiinnalzne Smianzdans
- 22 . .
TagldmaTuladgiarsaumalunsil 1dszgnalddoyanmuiioniisiwazidoanings 1 1was
o) 491 A dy o & 1 Ao 1 ) 9
(IKONOS) Tumsdrsranuinasalaingwavnlunszdadanuniisou 94.22 15 uazdrsradoya
9 Y dy v o ' A a
Tagldunvuaeuamannyasnsdiassangnavinlunsedadiuam 207 519 lugrudeungaIney
SR A a I o 9 I o Bidy asxl Aa ] g} 9
2547 Dade ey 2548 Aaluduiesnlesisuavesdidesianuansnathauwiinnalzng Je
yandIAya1e) 1wy Ussnnnse s vinanses vinagnilar anuruuiuildes 6ns1sen wanae
H E4 4 Y
Tsadar nail¥lumsides Jynwavgdassalums@es Idiundasudugudoyanisidoalal
& o ' <
ngneu Iaeld Tilsunsy Arcview FaiIdamnsadudunazidnisdeyaldodieazainsins niow

9

09/’ [ Y Y P ] v W Y A o v o A a
‘VNﬁ"lll']iﬂ‘]Ji'U‘]JiqﬁL!a3!LﬂUlsllsll'f]ll‘.ﬁ]’lﬂﬂwuﬂﬂ\?'lujgﬂﬂﬂ\iﬁﬂﬂ HUDNIINUYIIATNITDIANUINUNLYILAY

[

3 { " ™ { o 3 { A
uaasrailusionasvesdoyandosnmsla diveldnanendeyandinny 5 doyaudauiluunuings
9 1 Y ] d' 1 [ a d' 9 dy d' a
@Y laun Usznnnszde anuruiunlaos 6as1sea nanaa Na1n1¥IumMI@es tRUNTIAY

9 dy o a <Y a dy ~ a g ] o A 1
uaasdoyamsdsaangwednsni llinngddoyadaiunnaziinszdiaunuiletedus wu
s A A v ' ] = o ¥y I 9 Y Y
auni Wuioysny luTemaae 114 msAnyasstiuaasliimunmsdszgndlddoyaninan
= = ) 9 a da’ d' dy [ o 9 dy
eusiwazideags awsoihunldlsziiuiuifewaziaiigiudeyanianeslainz naunlu
% 3 ] o d a ] o [

nsedelditluesed Ml ulsz TesuaonisuSrissaniansweinidszueldeerailse
a A o A dyoj a = dy Y Y 1 3
Ansainuazdidu vonanideaiuisolssiuanudenioiiosduldod1ssiasuay

[

(% Y ] A A A Aa wvAa 9
‘fll’iNﬂuﬂ']ﬁLL’E)‘]J?J"IQ‘lJfJﬂ’NiJ‘If’JEJL‘ViaE]GlUﬂﬁmLﬂﬂﬂEJW‘]Jﬁllﬂ

Y
Mdag : giesawns grudoya darngnwavnlunsgde wiiunleng

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 155



. o v d
“ ﬂ]i‘iﬂ!ﬁuﬁﬂaﬂ"l‘i-!ﬂiﬂi‘ijﬁlﬂi’]i”

nisUszgnaldinalulagnbansauinadlumsdnringiudeyansiasod anzwouoluns:go
vsnhauidivnalsnodondaas @ornsn
350500 Hud 2 ¥

Tgugdtsuasninulsuoms ilodondnasidonsa a..u1 . ins1 24130 E-mail: wthimdee_0712@yahoo.com
2qudansauing nsuussua inuAsna T 0900 E-mail: wihimdes com

Ao
(ca ey e iy ment

N [
copstis st (P teimig b s3I s morvaTeE)

1m0 serarcomscty
e
(o mratcen)
hamibmeiya
ks vt s aregenenty

[
(s s oo sy

v madion

oumSoyusauinbisso

NMITNNHINNIBING ﬂuﬁ‘ﬂﬂ'35514ﬂ1i'3ilElﬂ1§!‘]JﬁEl1»!!!‘]Jﬁ&ﬂlﬂﬁiﬂmuﬂi%!ﬂﬂﬂﬂﬂ




o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

Yy a a d'
msdszgnalideyasverlnanazszuumsaumagiimanslumsdamumsalasumlas

2 AR o 4 % % ~
el NIUANHIDUNDVIUUHAN IIHIANUNY IS

1 = o Q‘{] A d 2
W™WHA  JAANA Lag ATINY AN

AUTAUNAADN UHIINNFBUTAA

o J

= & La A A = o & = =
MsfnInTaiNIaglscasdmonamumsn)asunilasaneils dauall w.e. 2510 D9 w.e. 2544
a o Y [ [ A o o d' d' a'/ a d v d'
VINUBUNBT UMK AY IINTANFIYT T mmunmsnlasuuilasaneile aszoasimalasy
Iy o { o a o o o
utlasreils nazgdnmiilatouradennildinanmsiamzneils Taonsiszgnalddoyaszes lna
uazsTUUMTAUMAQIMAAT
= a o Yy ~ ~ '
nszuauMsankIMslasuulasmeils lsdoyaununilszme) wa. 2510 pwareniserms

a 4

U w.et. 2517 naznwa1ea1fion Landsat-5 (TM) 3 W.A1. 2531 1az W.e. 2544 Samsdoyagimans
arenszuIuMslszuranadoyaninaruiioy (Image Processing) Miswundouyaldmaiansuila
AMmared e WiindeyaFadualemserunnadoyaatoidu (Digitizer) d1599MATUINNOATID
o o o a s A a =
ApUANUYNADIBINITWUNToYA tazihimsFounudeyagiimans ennsangluvumsulaen
) 1 1 a J v Ax 1 Y o
uasneila Tunaazaianar nazinsziililenlinanemsnamnz o
=2 1 o A = 1 A o =2 @ A o
pansan Iy meislimandoumlaslugngrsaidhimsdnm Tu 2 Snvmzeo il
d' a [ Q'J d‘ a a Q'J d' a [ Y 1 u'/ 9 =
nRamsfamnziazyedainaniseen vsnaserainamsiams laun seisoniuhnmzeds
Y 1 ] d! = v d' =4 % d‘ 1 A =) Q'J
thuseslng Felimstamzuinige oasimsiamizimae 9.82 wasasll uazsesaswine ol
a = 9 = [ d‘ 1 A 1 a o'/ d‘ a
VInaraNraNhuLaua Toanmanamnzmas 7.31 wasaell dauusnumedsiinans
9 1 o'/ a Y a d! = d‘ 9 [ d' =)
sonlaun werausnahunanziiy Falimssenuiniigadiedasinisseninae 17.90 wasaoil
A c!/ a 9J = d' = 0:1 [
s9909W1A0 W1edaanuinutuuieyulng Tdasiniseenmae 10.87 wasaell uazwieileia

A o d' 1T A o g v AaA ! v Q!I 1
FUNTTITIN UBATINTITIDNRAY 2.73 wasaod muaiay lasiateninanemsnamizyieis diu

13 o o a U W a 7 I @ a
1Wiylﬂuﬂﬂﬁ]ﬂﬁnﬂ‘ﬁiilﬁm@ Llﬁgﬁ‘]_]i]ﬁ]fl’l]Tﬂﬂﬁlﬂiillsllﬂ\ﬁJ‘LgHfJL‘]J‘L!@]TJLﬁi?Jﬂ’J"I?JEHLLﬁQ

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 157



o ) ¢
“ mﬁmmuawmmmﬂiﬂmmi”

Tunis@naun suEsu AN HND

nsmﬁﬂﬂ“l-ﬁwm‘n.mﬁau ﬁaﬁimﬂf‘

d P N
ﬂml.lazm'lumnru“mujm__ H1 |

. o - d . ! El
wwrTauiian e uusan o 37 duasuolmeeadln 6
- . du w o e o - w - a &
: wdwas enAam 1aas vgho Snunariuaaday JegiuudiluuSaa
. d - d o 3
- lsrrtararsalfoualamiudmsasadandena dnd
. - : ] 4 d d
dam s damnzsoTadugadam milshfaata s alfoudas
: i ) ” R : oo
- wiwrlinndiamguatnd adbes sutRuazions s saaamul nsidssgedl €
Coe o i ad ] a 4
- deyasz oz lnaua zr s ans eum apiimeai dud Ens wilduas faeoia
. i : . d
- RartantslA euwada s veTaiE s we ats Sant el kel st asadfo
: o
¢ wlas e snrs
I R
. dmglszeeh

E] El Fo | = o da
wizRamua s wlaeuudas s Faerd sdbuaadanluviu ffnw
pE A L, : e d d '
ATl an AR s o San e wiwee e sl feuwla T aes

- w d -
: Gwszhans s wlaouala T

- d 8 da .
I NI HYAAET

£
B
u

ad o
| EATIIRE -

EAPE R P e |

= l_u,ag.—.a':lna||r-|3:u|_|anvs;m|,-~,.|1mjmmti

E] w & E]
Bl 'I-I'H?ﬂ".li:ﬂi"ﬂ EII'HHFIFI |.|.|.'-|¥'|;|I'IQE"I".I'F|1".IFI.I.I‘.I E:ﬂl.ll.lﬂ-l

. e
1. Input [ﬂ'li'kl“ﬂ.nﬂ.ﬂﬂﬂ]

: 4 Fl Pl
D wenfigdilszma aimdmnaIna amdaaRon swe AT

WA 2510

v

SCAN

Import to

Farmat

& imape

WA 2517

AcAN

Import to

Formzt & image

v
¥

WA 255

TIET Tile

Import
i Band

WA, 2544
TIFT Tile

Imaort

i Band

) 3 - = AR oede e
1. Rectification (13 Lfud i wialiidamanmd it zma

Pectification

Rectification Pectifinatinn Pectifination

Eymapto map Eymaptomap Eymaptomap

] .
3. Imape Enhancemert [n1=|.1.Tu11ua=|aun mmmmumafmﬂamw]

¥

HOH

t 4 Wsual Tnterpretad

5. Overla

2510 -
: 6 Ground Check & Analiis

yw Function

2517 53

oow

v

¥

¥

- 431 FGE -432 RGE
- stretch by -streteh by
Standard Deviztion Standard Daviztion

o ]
fu -1 - thseey

1551

153 -

544 2510 - 2544

- = d e - o ds & o da
775 515 700 §LIEAAaR 15 A st R naulusiuR AR ¥1 uazRTaa
. . . o dd d
- mmun1iag alnon sl d GRS uazd s Tes 1z ddaduiiinadantsal fun
*walaamwds

: 7. egaluans

- d -
. H'Ii'l"«liﬁ‘!ljaﬁi'lﬂﬁ UJHHHIUJEIQ'E'IHDT"«IHHH ITI"«II.IIIHI WA, 2510 - 2544

o 4
FAET Sngana salnowialng "
: u ) aqldnzAes
¥ i e i T Gun siadl) T4
d WK MID LI H ulnemialng
i N N F o
@) |Aadamme | arsfiuay Laniz (s )

1 | Aumuneyn T 9400 -477 14 614
¢ | Aumhamzn, Ao 7,200 -ag2 +317 -6 45

. .o
3 | dhwiveawzniu A numnudas |60 YT +1700 +1504

. o A
4 | umeuweasiza ffaoaunnufinds | 2000 -3 +615 -116

~ . - A

5| Gneyma s T Arunume i e 4,600 -isz +233 -adl

o n mm o mm r mm o mm o mm s mm o mm o e s mmon = o s

e P M da da . -
FI'IE'I‘!EH.!J!IEIE.\HI.I.’IHHEII\.IIIEIﬂw‘l-lﬂﬂl-'lll'l'ﬂlﬂﬂﬂmﬂH'lﬂ'liﬂﬂl.‘li'l:'ﬁ'leT‘l 1

. ., ’
b1a| . e anfAanATvas | Tassatanis v e Tl
4 | Ao -ny | ezaiFagaw - : armzan A
H = AZATH tlaafiuwata AW
N - u -, [ ] - o
'E“I.I.E*Irl“ MIALETH (A ““m“ﬂﬂ“m““ﬂ ﬁﬂi““ﬂﬂiﬂ“ ulaanusasLIn: !fl.l!‘.l'“l.l.ﬂ#““'“
2 o . o - -
grusay | wiawdea) | unznaldwialf | wwbladeas | dudwsonTesy | eauissy
] - Pl T o
+ E“I.I.i‘lrl“ aamnnu ““mﬂﬂﬂaﬁi'ﬂ“ﬂ - - I.I!J’IF"IEII.I'I“'ITHEII.I.H: o HLAS M R
Sudsklasionons viRinziieaBa st st mavsasvme Al g [TAANTIEGM( o L] -
: ausg | wanse | unenallwaals Aludluzmy vy | woains
411.1IfunHirﬁn14a1lna||1|l|'||uuIu1l|Mn_1nn1:H'nmh1:ﬁ4*‘1|l|]'n|ﬂ{1un|£?!’ul'mlngi A5 T
|i'4|l1-1|u{||h1m5'|'!’ul'nd:=nuﬁl’fﬁ_,:m

158

MITUNNUIMNIVING ﬁmm3ssymiawmsuJawuﬂawaﬂan‘luﬂsxma"lm



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

msduilouvestsenlunznounsiamuasval
<3 L&) 1
iyl aunarFona

@ a a [ a J
: ﬂmgﬂWiﬂﬂﬂTiﬁ\uUﬂf?{@ﬂJ UN1INGIYTIVATUATUNT

I o 1

NAMIANEIATABUIIANZ AT UAIVAT 74 aail Taedludiedrannnzation 14 aadl
nziaawaoulu 22 o1l ne@aEIuaoUNa1e 15 @011 uaznaaIuAdUUN 23 018 WU

[ 1 9 = =\ 4 =1 a A X Y 9
aznoudiulngneuivaziBealiosnilszno nazlimsazauasounidluaznou noudiegs
1 A 9 a =4 1 dy 1 [ a =4 a
Tasmmizog9ganznounzatoy wazarsouniomariaiulvgiluasdounislszinnoond

SN Y a ~ 1 Y

lag 18410 USinmlsennazavegluaznounziatios nzimauaouly nzmaiuaounais uaz
NzaUAdUUDN UAURAY (A1gA-gaga) 1N1nY 89.1 (63.4-113.1), 35.9 (24.3-48.9), 39.7 (31.6-
62.0) 118z 47.5 (26.6-63.3) luTasniuden laniu mud 1Ay azneunziadosazazauilsenigs

A A o o J o a a S dal [ a
nga tipannmsazauvedlsonduiusnulsnaasdounsd venanil SanumsazanyIIw
JOUY INIZYD  DINNITV: ﬂﬂfjuﬂfﬂ%ﬂ (Cluster Analysis) 940U Principle component analysis (PCA)
1 1 Y 1 v A VoA [ = v Y 1 I a 1 [
aunsoutanguazneu Iaiilu 4 nquian Ao nquit 1 hineelidladeaulaauilumey diulvg)

' oA I T oAA 1 1 4 = Y
od Tunziaauaouly, ngui 2 Wunquininneau aglnailinaassuiamisaas Inalnaaes
VoA I VoA = = kY 1 a 4
v Tvua, nqui 3 1flunguilazneulivineazides laun aznouuinulndilhnnzaauaavan
4 a

oA < T Aa A d A A 2 [l
uaz“lumawmm Hazngun 4 Lﬂuﬂi]i]“lfli]ﬂ"liﬂﬂu@u‘ﬂiﬂ LLﬁ%iJ’]JﬁJ”IﬂHJi@TIQ’Q mag“lumm

v
Yosnanua

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 159



o v ¢
“ ﬂ1‘§14Hﬁuﬂwﬁﬂuﬂ?ﬂiﬂﬁ!ﬂﬂi”

A1 Correlation coefficients U wamaiivazlEnadsen waval

msi uﬁ]aummﬂ ﬁi’]‘fﬂuﬂ cNoUNZlaaIUaIval R0 o

(W8~ B 2546)

= e
I.Hilﬂi dUmETana Fescaled Distance Cluster Combine

10 15 ) 25

®o 0% 1% 600 % 100%

e lansAaa e b HE A L L)

tal
=

s A

ally
[
allx

Mercury (ig) in bottom sediment (ng/ke) =2
;- = [ paddyfield [ <30 asso [ 8590 i
i} I Shrimp farm | 3035 5060 2095 e
. 5 8 5 it i 540 N cos0 N o510 ﬁs hig
ThheNei  ImmerSKL  MibSeSKL OwerSKL s N soss I > 10 -
mio
mil -
nils -
e -
- N : :“f‘x, = Dendogram naasmssanaulugil Euclidean distance
§' - 3- gt s woailadusineg
o T .
£ ) P
. i/
/ .
. U R SR
El = . = A ad B
asnlsen¥ouiag associate ALANIAUNIA (1% humic substances) o
. e o m s wy ¥ e 2
8% morganic iron oxyvhydoxide tmag“hm:nﬂu Jaiildnzmdossad
nsdumi i uaziinznoazBeanoudnage Tilsonazauaguand
. L4 T 21 ssq -
nz@amuaIuau DE iﬂﬂlhaﬂ'ﬂll lUAazNauuAdzaDUuDg
i 5
nzaay 11]'111!{3!314“:1?1“@3 "n::mmuaau‘luﬂ::!aﬁ“mnaunaw
3 ¥y @ & P v = -
Llﬁtﬂihlﬂﬂ"l].Ifi'lf)"I.ﬁ—li!ﬂﬂi'JL'LLﬂﬁﬂ')1Hﬁﬂ“ﬂﬁlﬂuﬁﬂﬁﬂuiﬁﬂﬂiiﬂﬂ = — . PC1L

NAMAAT FAR1N cluster analysis 1Az PCA

= mdeda I < prge =
msdunsoniedluaznowisay vennntdamuindSnailsenlu -
= 7 st 1 i chosier A W)

mdangudayad mium i in i iadlald pea
. o s fu |a -
v‘l;naLm::lﬂﬁTI|ﬁam‘r;ﬁﬂ'nuﬂ‘u11Lmmnhmmx;ngmmmmai::ﬁHﬂ

a : 3 - < '
nadumtin) vsingatosmsdunimdunumnanh

nmydanguilida (Cluster Analysis) 331 Principle component analysis (PCA) aaandaariy nazeninsautaldiiu 4 nqundn Ao ndu A (luster -1 i ungudt 1
roviisularwiufioy ndu B (uster F24) dunguitimamay ngu C Eluster 12B) 1lunquitnznouiinunaazden uaznqy D (Cluster I unguiimu
nnluSewnamivoudunid uazflSinanlsonluaznoums

Jayarinnfifinge - fhomans1nsd fs. i) MENTPNA  amal: perids@psuacth 1M5. 074286885 ImATS 074429758

ss s o B 2 R S T

'3 —
wden m ung

Wi

Biogeochemical and Emvironmental Change Research Unit (BENCH), Foculty of Emvironmental Management, Prince of Songkla University

160 MIFUNNMOIBINS HanassemHdemanlasu)asvedanlulszimalng



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

o A4 o Ay 1 o a
mmwuuﬂimmwml!mzmﬂzwwaa"luimsmmmw\leawam‘n‘lumm!mmmma

Tuganimzamuasva

a) a a [~ o d aa a a a
Yorssau mauma |, gl quneddona H51n5e A3U1U°, 35105 yunna’

L ANEMITAMITUNIAADY UM IINFIAIVATUATUNS
2 AUZANGINEAST WHIINGAITINANL

* Ao URANMITFTUGUOUTEU UNINORBUHAD

1 o o <
NAMIANHINTUNINTZBVRALAABIBY TATITHEN NLAY LA Fanzd uuamila Man
Y v
uazogiition TuaznounziaduaIval 74 aoil AsoUAQUNUANZIAAIUAAT WDIAZNOUFIU
1 a a { 1 {
Tnpdunseutlaludumiion (clayey sil)) vaznziadeslimsazaudunsomsganga ulinlaney
Anpunounnalluazneunziatoslimgeniuinmoy uannan1igslinidInan Thailand proposed
a a 4 v o J
guideline (NTUAIVANNANY, 2006) HANITUATIEHANAUNUD (correlation analysis) LA principal
component analysis (PCA) wunilvseiaiuaumsazanlaneminluaznounziaauaval Ao
a a I3 a A ] a A v o J
YTnueymaviadumtiey  amsusuauNIdNgesaalsdle uazogiitien  9INANUAUNUTNIG
Y v v v
anatazmMsuws nszneauiuiud I Tavgrinluazneunziaamuasvardm Inginnansssy
a 9 v & Y Y [ )= a2y Aa A
IR HNIUAZAT FIaPAAAINUNMIUTUFIUNITIAIANAI80QNIToN
[ 1 o [ J [ a 4
msdanguiladeTaeld cluster analysis NUNADANRDINUMIUATIZH PCA LAZEINTD
1 1 Y I 1 A ' A 09/’ =
uinguazneu laillu 4 nqu Ao naunzamuaoululazaoUNAUNBUNIRUA 59U 44 A0il;
1 a 9 = 9 U ~
naulunzadiueeuuenuinulnathnasesnanisanaz Indithnaaesuanua; aguaniiily
= z = PR | 1 9
nzramuaeuly 1 9018 Tunaedaradenia 3 @il uaz 14 9018 deeglnaihnnziaavasval;

1 Y =~ 9
uagngugany 14 an1u 11!1/]81,’01!68

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 161



o v ¢
“ m‘smmuawmmmﬂiﬂmﬂm”

m1uﬁuuﬂsﬁdﬁuﬁamzmﬂxmmm‘luiﬂsmmmzﬂaaﬂa%’aﬁﬁmm

Ak — — p— — —_ - — - .
Ll“dQﬂ 1 !ﬁﬂtluiiﬂ»l Nzlaavuasval ViR gy o, vy Te mumadgann*, Idos IGNI U0z 83103 e

s P g ansspu
i 34-32 53007 51
Orgeeee mmter 05) o03-53 Les03 13
‘Sand (%) 0s-%07 403:162 a4
s ) Lo 965 s20e112 4
iy 0 16-745 222148 £
Awiable phosphores (awdsble- FY me Pg 1.2-2624 MWNeITY 83
Ammcssen st gen (VRIS M ) (mg Hllig) 12-3997 R R T 03
it g (HOF ) (g 10340 2es48 10
Total mormme nobmaen (T1) (ma Nikg) 1.3-4u12 3 1EW1 Frig

0

-
[

I
- -
= |
l

s 5@ by

I
|
m+ -
1K

2 ¥

YRR EEE)
i —

i ¥

O ) 0, g Tikg) TIN (g Wg) TR

= [ s ! . o -

S O S S é%é é;s; . ;ééé

']

Tummsau Auiguimzmenuaaam

e 1 = e = s & o
. l.lﬂﬂf.l.iTI‘ﬁ’Tli'l“"l‘l'l1141’?15@‘1.&]ﬂjui;ﬂ‘]_lﬂ1ﬂ‘ui‘|\1ﬁ11ﬁﬂ HAUNNUNTYE

Wigao EH"I"Nﬁﬂ UAND vl'ﬂ u‘ﬂmnmn‘nm EJ‘EIEIﬂﬁ maanzaaIuna Y

wan maﬁml.ﬂmmnmlmmﬁwu I.I.ﬂ:..i]ﬂill"lﬂlﬂ]ﬂ'lﬂﬂuﬂn\ﬂrﬂ < . f

wzwl (A

(A uimigu TEaval

- l.lﬂﬂili'ﬂ'ﬂﬂ'li'f;'ﬂ]TBQﬂﬂiTﬂUifmﬂ!lui:’,ﬂ]Jﬁ'l llﬂ:'ﬂu'ﬂ?’ll.lﬁﬂl’i.ﬂ]'ﬂ
. ' R - ) E A = = s = = . - A )
MIFS TN TIRADUATIIDIRLNGUUNIEIUGUNZAZ N AT ERGIN I’uj?l'il‘ﬂ'l.l luacmm'nunmu‘lﬁne!1n|imnmumme|q'lnq\1:umun l’ﬁ UQUUEDENUIUIA

s hoCy s ) .
TngjiifuAiminalSnanimuaamavdhana uazduiumlanuaadunndassdodmamunisasmsszmimamsinedu

fosea o o E I iy

wu imTimmndsarvamaTung

Biogeochemical and Erwi | Change R: h Unit (BENCH), Faculty of Environmental Management, Prince of Songkla University =

qunmm oA s i sty wmaioge  email: pugau@paux_m Tws. 074286585 Vi 074429758

162 MIFUNNMOIBINS HanassemHdemanlasu)asvedanlulszimalng



o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

Y U

NYHINBNNIVDINUMIAIVANNANHINUHUAY

<
Ysznns waamgauiy |, wigy 3szans’

J

L AEMITAMIAUNARDN UHIINGFEAIVAIUATUNS

9
? danimzia nTUAIUANNANY NTETNTNNTHONTFITNNIALATUINAADN

[ o Y] <3
NMTANEINMTUNIATTBVILAAI LN TaTHeN Noauad Azl danzd uamilda man
9 v
nazegiiioy Tuaznounziaenudevar 74 @il ATPUAGUAUNNZIAIUAAT NUIAZNOUEIU
(= a A v . ]
Tngpilunsrontlsdudumniion (clayey sil) naznziatosiimsazaudunsomsganga udilanzd
Anvuneunndrluaznounziativelimgenitusnudn uannaoiideliaAdingl Thailand proposed
a a 4 [ o 4
guideline (NTUAILANNANY, 20006) WAMTUATIEUTNTUNUT (correlation analysis) LA principal
component analysis (PCA) wunilvseiaiuaumsazanlaneminluaznounziaauasval Ao
a a o a A ] Aa A ] ] 4
YTnueymaviadumiey  amsusuuNIdNgesaalsdle uazogiitien  91NANUFUNUTNI
b v Y v
anALazMIuws nszeanuiueg N Tavgwinluazneunziamuasvardm Inginnansssy
a 9 o & Yy W o A Ay a A
10 BNIUAZAT FIaeAAAINUNMIUTUTIUNITIAIANAI80 QBN
[ 1 o W 1 o a 4
msvanauiletelaeld cluster analysis WUNADANABINUMIAATIEH PCA UazdIWITD
1 1 I~ 1 1 09.:’ =
utianguaznou lAilu 4 nqu Ae naunzaauaouluLazABUNANPUNILA 59U 44 @oTil;
1 a 9 = 9 1 ~
naulunzadueeuuenusnulnathnasesnanisanazlnathnaaeaanua; aguaniiily
= q;j; = PR | 1 9
nzaauaenly 1 a0l Tunaearadnia 3 amil uag 14 a0l Gaedlnathanzavasval;

1 Y =\ 9
uazngugany 14 a0y “lummu@ﬂ

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 163



o v ¢
“ ﬂ1‘§14Hﬁuﬁwﬂﬂuﬂiﬂiﬂﬁ!ﬂﬂi”

nRIINEMNgIYIUMIAIVYUUATIHNDMHUAY

NMITNNHINNIBING ﬂuﬂ“ﬂﬁ'Jiiilﬂ1§')i]ﬂﬂ1§l‘l.li;l£lu!!‘llﬁ&ﬂlﬂﬂiﬁiﬂuﬂig!‘ﬂ?ﬂﬂﬂ




o ) ¢
“ msuuﬁuawmmmﬂiﬂmmm”

mimac‘nﬁﬂmmﬂ?mmﬁwiaimuﬁlmmﬂmmmummauuﬁu

Tnenniin Passive Sampling
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a @ : % @ % J o [
)sll’t’)\iﬂﬂJﬂTJ‘]JﬂﬂJiJﬁWH Tagnan13n35393aN 1595 oUN e InsIANNFUTHENUNANITATIVIALLY

1 A ~ 2
ADIUBDININNGA(r'=0.88-0.99)
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MSAAMINA3IVERD BTEX Hag CH, O U3NMNHINNaauauuny
Inel Detector Tube System; NIMANEINUAanen1anazivonso
Ambient BTEX and CH, O Monitoring by Detector Tube System in KKU

; A Case Study of Hospital and Parking Area

I a 4
wouls gadduayuins', gwssalims auva1’ uaz Mr.Hiroyuki Kurumiya®
'AULINONENT AUNARDN UHIINGIATVDULAY
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@ a a A 1 . . N J
MINTIIAUTINUTITOUNTITLNEE (Volatile Organic Compounds ; VOCs) 18un Mesyles

v A 4 a Y < ~ a o (2 =~ =
ad 18 (Formaldehyde; CH,0) USNaIR0UNUAN 159We1U1aA5UATUNS LazManuudu Tngdu 1o
Naruudy uag ladu(Benzene, C (Hg Toluene, C . H.C,H,, Ethylbenzene, CH.CH, Xylene, C H ,(CH ,) , ;

a { a 4 a 4 a o 1
BTEX ) vUSnafiveasanihdninemnans 07 (SC07) AamLInemans un1Inedsveuuny lag
Detector Tube System IUHI9TUN 24 F911AY DI 6 WOATINBU 2549 HAMSANHINLIDetector Tube
System @1150A329%A  CH,0 uaz BTEX Tuussemala uazasieliwy cri,o vinaldanssil
Y <3 1 a Y < ~ a < o v o Ax 9 v A
200 WATVINAOUNVAN FIUUTNUWOUNVAN 15INNVIAATUATUNTTMTUIUNTMS 1Feaz Iun
lutins1den asrviamnnududuves CH,0 oglus3 0.03 — 0.40 ppm tag #3529 LN - 0.06 ppm
AUAIAL

FmsunamInsiada BTEX vSnanveasoninaninemans 07 uviinedsveuuny

wihauuaz Tungawu anududuves BTEX 011919 0.23 - 0.61, 521, 10 - 15, 1182 2-6 ppm

18 0.22-0.59, 4-6,7-9, L1a% 2-3 ppm ANAIAU
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Ozone Monitoring by Passive Sampling Technique in Kalasin Municipality)
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wouls gadduawuins', eru @ewausual |, Mr.Hiroyuki Kurumiya® 1ag @5195 WU’
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a a () 1 a . .
msaanmlsuana e Teu(le lyw) lwwamauiaunsvouunu Iagmatn Passive sampling
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T A 1Y [ [ 1 a a 4] a
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Passive sampling ﬁuuﬂﬁuq I HAMTATIVTAULUA ’EJLﬁ?N(Continuous automatic active sampling
a [ § @ [ [ o d v [
)JUpINTUAIIANNANY Taswaniinidvian lsuTeunasaiasianuduiusiuran a1 ianuy

VA - 2
ADLUDININNYA(r'=0.88-0.99)
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Smoke Impact Assesment
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Climate Scenario Varification and Impact on Rain-fed rice production

Chitnucha Buddhaboon '

"Audatotnlsitugs

Q

Climate Scenario Verification and Impact on Rainfed Rice Production

Ghitouegha Buddhaboon, et al.
ETRUEa AN a GhEETved Study Area Three locations at high, medium and low latitude were selected.
weather data cnmparison| » Chiang Bai (19.96°N)

* Sakonnakom (17.15°N)

* Sakaen (13.10°N)

8 Dl B b = o g

- - u--u«n-u-r--l .......

-Obzerved value of annual rainfall is slighdy Figher than
sirulated value.

- Mumber of cbserved rainfall day of Sakonnzkorn provinee is
Higherthan simulsted value,

- Most observed maximum rainfdl is higher than simulated value,

- The agreement between observed and simulated value of
mi rirnurnmasi mom ternmperature is good. Seazonal pattern of
termperature was alzo good agresmert.

Rice yeld on base year Iine comparison |

Arvaram 2w hioed rice Tiekdund s rebes red
w2 v e d v s £ e s £ 10E0LED

o Simulated rice yviekls are not significantly different to observed yiekls
T
Oin  @v=m Ova

| = 5k rafar devi Bion

Chiang Rai gives higher yiekl than Sokonnakom and Sakaso
with average yield of 2843 (+155), 1829 +77) and
1956(+241) kg ha' respectively.

The agreement between simulated and
observed rice yiekls are good.

8 et i ] M L M 8 ) Pl o

at uatar, a
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1 = ] ARy i Ll [ 100y amody

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 179



o ) ¢
« msvinauenanuawllmnes”

Climate Scenario Verification and Impact on Rainfed Rice Production

|Rit:e yield under future climate snena'iu|

Chitueha Buddhaboon, et al.

Flos ylsld (hgMajon baeslins yearof Chlang RalproWne s Rgg yleld (kg ha)on 15C02 wenarlo of Chiang Ral p o vnoe Floe yled (hgha)on 2.0002 wenado of Chiang Ral provinos

Tngasar o climoe chang e & ricw viald Tt ofclmn di e e viald R ot o o e e -l
Wi b = (hisng Bl prov bt = 5 wheam e kg ha =l e
ma . 200 I
20 o————20 | 250 00 = £l
i e T B e T
a 1":=fn"|:;:I;‘-l:éi.l 153 1--;3-:.:&21“ I | 200
wma 1000 it
3 m i
a | 1 !
1002 Lanom 0o LaNCE 1amom 2o (o elery 1300 O Fyiilees
¥ vl under cimk canario 3k Chanpri provine: Fi¢ vield undkr ik eamrinak Sabonmboen provine| Pice Wdd uncer cimibe cananio 3k akacoprouine:
ke’ e, g e
- il -
ity [y 1 - B i e L 1 | =Shrehr devabon
o 1 1 {_ [ L R S B e e GE wen R T L 1 1 T
- I mn
um il -
- i ‘I '\—I '\.JII ; - =1 - ! '\..II'\- E—IIJ e ; i I-.nlI e ' ; 3 - _.|I ...... ¥
Simulatsd Ace yleld undar selec®d cima® icenaro - Rice yieldstend to be reducedin Chiang B and
kg ha' 2
KL 0n the othier hand, it tends to beincreazedin
which located at
m e Sakmen wh .
T ——— lovweer Iatibode. Howewer, this has to be rechecked
e Tt = and confirmed.
2000
—s—Chlang Fal
e Wi Eatan - Ory, mediurm and wet year scenarios do not affact
on rice yields.
o Hekfa Madiurm and wet year of 2000, seenarias of
IOy EMad BiwWel DSOy DSMed TSWe 200 ITmel  2wWa Chialjg E@.‘ tend 4 : : £
ey LRt s 2 togive higher wields with high devistions.

Fios ¥l8d (M) on 1.0002 e Ao 0T SHONNAKOM provings s wald (@inal oo 13002 wcan ave of Sakannakerngrawnce  FI8 el (ighal on2.0000 e ario of Sakonnako m provines

.00
e -6
6T - 5
—EET

SM20002
Cme-ar

- The overall agreement between simulated and cbserved
weather data is good. The rumber of rainfall day andthe
armount of rainfall in some area has to be readjusted.

Conclusion -Thie agreernent between simulated and observed rice yidd on
base line yearis good .

- Ory, mediurn and wet year scenarios from CCAM rmodel do not affect

onnce yield

- Rice yield tendsto bereduced in Chiang Rai and Sakonnzkorn,

but it terds to be increased in Sakasn.
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Potential Impact of Climate Change on Maize, Sugarcane and Cassava Production in N.E. Thailand :

Khon Kaen Province

Sahaschai Kongton1 (LDD. Bangkok)
Vinai Sarawat (DOA. Khon Kaen )

Sukit Rattanasriwongs } (DOA. Roi-et)

"Asuannay ngamna, © dnindseuasiannmsineas wail 3 n3uITIMIINEes 39 iaveunny,

o v Aw 1 { a Y Y <
AIUNIVUUASWAUINTINHAT L"'Uﬁﬁ 4 NTUIPINTINYAT mma%’aam@

Potential Impact of Climate Change Sahasehal Kongton  (LDD. Bangkok)
oh Maize, Sugarcane and Cassava Production in N.E. Thailand : ! EhonKaen)
m mr! Province Sukdt Ratt oz (DOA. Roiet)
Study Area Research Plan
,W ,W
» Khon Kaen [16.78 N -102.95 E) [eontrol wcenario) [franulent)

2 2

Crop Growth Modal
[CERES malze GaxeavaiGumear)and CANEGRO )

L2

L
Entim ated ylald Ertimatad ylald
feontrol wenaro) felimats change 1 cenarlo)

flald difference
{Impact of clim ats changa )

E—— : ) SRAD Tmax Tmin Rain
ol Dry 155 31.9 214 895.0
Ge”:*':t_cf‘enf;me”‘ Median 15.2 318 217 911.0
patlsl Tae Wet 15.1 307 21.0 1001.0
Ralall SRAD Temp
— — — —
Comparison between py :
Scenarios of Dry Year = By, e
— ———————
- = - |
Comparison between - . = o i
Scenarios of Median Year - s e I g, Ry
- mr— = = =
Comparison between - ., "
Scenarios of Wet Year - _ St o
Genetic coefficient | Maize (Single Cross Hybrid) | |Suga’car|e {Uthong 2) Cassava (KU50)

Yiekl Comparison between ., - !

Scenarios on Maize = ,
Sugarcane

and Cassava b o

= Maize: Generally yiekl drop at 1.5xC02 and increased again at 2x C02

= Higher yield from more CO2 can boost photosynthesis

5 = C: Generally yiekl decreased for median and dry year

Conclusion: - Sugarcane: Generally yield increased but drop at 1.5xwet year Higher temperature for
TMAX at median and dry year

= Still enough rain over the century

= Maize, Cassava and Sugarcane should be developed for heat tolerant
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Cornparison between Scenarios on Maize Yield

Maize (Single cross hybrid) o
e ci\; =
ield on Dry Year Wield on Median Year Yield on et Year

ELles 15300,

\ o1 - e
A = rem
—— Ly —a—Rzd —a— il
To
- niczl
24 4
Comparizon between Scenaricson =
Sugarcane Yiald
m
o oy
= N 2=

Yield o Wit Year

ield on Dry ‘ear g Yield on Madian Year

=) 1.5xC0, LI 15xCO, 18xC0,

2A1 - 270

—t— b —a—

Com parlion betwaan
Scanarion on Canava Yield

Yield on Ory Year Yield on Wet Year

= 4
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Climate Impacts on Methane Emission and Carbon Grain Yield

in Rice Based Ecosystem

Jariya Boonjawat 1, Nattaya Tanyarak 1, Keawta Khemjaroen 1, Sakorn Phongphan 2, Niwat

Charoensilp 3, Haruo Tsuruta 4, Zuchong Cai 5, Arvin Mosier "and Changsheng Li !

" Southeast Asia START Regional Center, ? Department of Agriculture, Thailand
* Prachinburi Rice Research Institute, * National Institute for Agro-Environmental Sciences, Japan
> Chinese Academy of Science, China, 6USDA/ARC, USA, 7University of New Hampshire, USA
Climate, soil vegetation and anthropogenic activity are ecological drivers of methane emission

and yield in rice-based ecosystems. The Denitrification- decomposition (DNDC) model (version 7.8)
developde by C. Li consist of two components. The first component consisting of soil, climate, crop
growth, and decomposition submodels to predict soil temperature, moisture, pH, Eh andsubstrate
concentration profiles based on ecological drivers. The second components, consisting of the nitrification,
denitrification and fermentation submodels to predict NH3, NO, N20, and CH4 fluxes based on soil
environmental variables. The entire model links trace gas emissions and also the C-grain yield to basic
ecological drivers. Modeling methane emission and C-grian yield from observed data sets on climate
Zdaily rainfall and temperature) variation between the year of minimum and maximum rainfall in the past
decade (1991-2000) were performed in single and double rice ecosystems distributed in north, northeast
and central regions of Thailand. The model simulated results show +2 to —10% sensitivity for C-grain
yield for varying decreases of 26-49% in annual rainfall. The model product lower methane emission for
single rice ecosystem (Chiang Mai and Surin) Comparing to double rice ecosystem (Suphan Buri and
Prachin Buri) which is following the same trend as observed data during the same period of study (1991-
2000). Both methane and C-grain yield simulated values from DNDC model are higher than observed

values in all sites and years.
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‘limate Impacts on Methane Emi

Southeast Asia
sed Ecosystems S T/ART

L 4
Regional Cente

sion and Carbon Grain Yield in Rice B:

anays Tanyarak

ngphan |

Harvo Tsuruts’,

Arvin Mosier* and Changsheng Li*

Abstract

Climate, soil, vegetation and anthropogenic

ivity are ecologi

al drivers of methane
emission and yield in rice-based ccosystems.
The Denitrification- decomposition (DNDC)
model {version 7.8) developed by C. Li
consists of two components. The first
component consisting of soil, climate, crop
growth, and decomposition submodels to
predict soil temperature, moisture, pH, Eh
and substrate concentration profiles based .,
on ecological drivers. The second .
components, consisting of the nitrification,

denitrification and fermentation submodels

fo predict NH,. NO, N,0, and CH, fluxes

based on soil environmenal variables. The Introduction

entire mm}rl links trace gas emissions and Rice based ecosystem is the major source of methane

elso the C-grain yield 1o basic ecological emission as well as food for more than half of the

:f""} Modeling methane emission and world population. Total rice area in Asia is 1,38

Ve B e m—m?muamu;é (1.55 million km?). Total rice production in Asia E—

maximum rainfal] in e i d:taét uicf{un:cd for about 90% of mE:.l global rice production

(1991-2000) were performed in single and lhd:, million metric tons), from which Ihailand’s

double rice ecosystems distributed in north Sk e yoepraduction i 2000 was:19.55 millisn = z

portheast and ceniral regions of Thailand. metric lons accaunting for 4% of total global rice - = .
The mode] simulated results show ey production. During the last decade, which was the

sensitivit

: overall _ 3
at cach site

for C-grain

warmest decade in the past century,
decreases of 26-49%;

was subjected 1o broad elimate v

tice production

vield for varying
n annual rainfal| c

ASEAN frum Spac

ariation. 1t is therefore n , 2001 and Landforms of | = JereT
7 cfo alland from Space, 196 = mem
model predict lower methane emission for m“:;%"ng“'m“]'“ mpacts of precipitation variation MRS 1935
- (a decrease the range
single rice ccosystem (Chian In the range of 26-49 % of ve
5 ¥ £ Mai and % . @ of year of
Surin) comparing to dg maximum rainfall) on g :ld g
i ¢ to double rice e . grain yield and metha
(Siiphin Busi amd Poactin 1 e o e emission at four sites in Thailand, T i Lo
h and Prachin Buri) which js Mai ¢ and. Two sites in Chig Ocalion and Rice Feosystem of 4 site runs i Thailand — - L -
following the same trend as observed daa ai and Surin are located in the rain-fed rice = = ==
ing = o) ecosystem No, R = = =
‘;Ilnr\;_ the same period of study (1991-2000), et tem North and Northeast region, where only one Sie Lasinde | Longhnde o
op wa ¥
oth methane and C-grain yield simulsted ¢ Crop wa

normally grown in wel season Suphan ten
rachin Buri are located in the ce

tion system and double ri
nd wet season. [,
200 days if

Values from DNDC mode are Dustdnt p

observed

gher than
ues in all sites and years

ntral plain :

¢ €raps are prown
cep walter rice v
espan has been grown only Pr

1 Do 1 et - I model consist
ariely with he DNDC v .

- . drivers 1o sor
achin Buri b g i Souble i

wironmental §

d to mitrifica

nd discussion

Besulls and discussion

In DNDC, luxes of CO,, CH,, und N0 between the atmosphere and a terrestrial ecosy
biogeochemical cycles of C and N in the system. Climate,

n are controlled by

graphy. soil. vegetation and anth

activities such as fertilization and crop management are the primary drivers of C and N biogeochemistry, The
secondary drivers or direet drivers are radiation, temperature, moisture, soil Eh and pH. substrate concentration
gradients and other cnvironmental factors in the plant soil system,

| Impacts of climate on C-grain yield

Chiang Mai 1993 ] __ Chiang Mai 1994

Results from four sites shawed the impact of annual precipitation on C-grain yield predicted by DNDC model
between 2-10 %, where the observed grain yield from Agricultural Statistics of Thailand showed the different
een 1-20 %, The largest difference is at Suphan Buri site. where human activities such as water

agement, fertilization change of rice cullivar dominate rice yield more than climate. The minus sign
indicates that the grain yield increased in 2000 from 1991 by 20%, where the model predicts small change of

1,17%, In three other sites, the observed grain yield showed a decreasing trend from 1992-2000 probably

because of land use change, since rice areas were changed (o other crops in Chiar

| farm in Prachin Buri, where Surin’s rice area has been mai
“-grain yield comparing to observed values at all four sites,

erence could be due 1o crop phynology
physiological characters of Thai rice.

g Mai and changed 1o shrimp
ined quite constant. DNDC predicts very high
though the ranking are similar, The reason for this
fault values were used in the model not the exact
xeepl for the deep water rice grown in Prachin Buri

because the

Surin 1992 | | Surin 1996

—o] Impacts of climate on CH, eml

sion

Among four sites of single and double rice ecosysiems, DNDC model showed significant effect of cropping

1 system on annual methane emission. [n the year of maximum rainfall, simulated CH, emission increased
| slightly in Chiang Mai, more in Surin and significantly in Prachin Buri. The observed CH, emission from four
sites within the same period of time 1991-2000 showed similar trends with the model results, but lower CH,

cmission was observed especially in Surin and Chiang Mai. Suphan Buri is the only site that the model predicts

lower methane emission in 2000, and the observed value followed the same trend. The results imply that human

management may affect CH, emission and could be more significant than ¢l

Suphan Buri 1991

Suphan Buri 2000

Climute impact on methane emission and rice yield in 4 sites of Thailand under uniform conditions of each site

Mo et
P
N | vtd
s i
o7 | s | e
‘ siva | 2e | amn
| Prachin Buri 1997 Prachin Buri 2000 s | | asa
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DEVELOPMENT OF RAPID DETECTION OF PAPAYA RINGSPOT VIRUS PARTICLE

SPECIFICALLY IN ONE HOUR
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Budburst observation of Acacia harmandiana Gagnep. (MIMOSOIDEAE) at Nakhon

Ratchasima Province, Thailand

AUNIY  FITUONMT

a [ o v A a J a [}
MuMnMsivinnszezlna dnindyinenaas winInedomalulaogsus

m3sldsuntlasvesgliormaiioninanemsninuesiy Taogurnlivedo1NAIznszduns

a & & o A a 2 A A ' 9 o 3 o o ' A
N G]NHJHWGNH']GU@QWGH ﬂ’liWa@]’]‘ﬂll’lﬂﬂ\?W‘]ﬁJﬂ@@@f]uwfl"ﬂllﬂﬂ‘lﬂellu'lﬂlaﬂp\l\‘lﬂﬁag‘lu@'lsll@ﬂw%

[

I £ aa [ a = 9 a ~ ‘é’ £
WUTLozHHaUDINTIN - FINTLEZNAINITHANIVOINFISTOANADI UPUNHNUDIDINMANGIVU B
9

9 v
WFHegluUIMInIzevoInssungnnavedlan  gangingeuvesoimalunvasgusumu

] @ 4 a I( :/l 1 a o
uuuamﬁmmﬂﬂﬂﬂiimamumiuw%uuu U NINTTUIN ﬂi’JL%"EJ‘Ll YAIRYTUNIUS Ii\‘l\'ﬂl&@@]

< Y 1Y 1Y = 3| A A [ = A
amngsy  uau mwmumswamgﬂummmmﬂiwmﬂqﬂumﬂm:}uaaﬂmmmuammﬂizmﬂ

9

9
v A

= =~ = J 9 a A o Jd W A A
Tne Faludl 2548 Hszmnsunn 2.5 aan NuIsetiidanlsyasandnaoslsems Ao twoidh

Q

[ = ] a dy A A a Yy a = 9
AIUNA IAUUNNBINTSYSLIN QUNHU LASANUFU ﬂlmzmﬂ@miNammm@uwmumgﬂumimh
[ 491 )=} [ [ S d‘ d' = =) ] a
Naﬂhl‘ﬂ WHLIUDIVDIWHIAUATIIBEAUN Usemsnasunalsoumeurieszozial UNYY Lag
dy d‘ a Y a 1 =) = o [ =\ ag a o 09/’ 9
ANUFY YUSNNANTUANAIVOIAUNIIUTEHINY 2548 tiag U 2549 ﬁ?ﬁiﬂi&‘ﬂ‘c’l‘ﬂ’l‘ﬁﬂ"ﬁ’)%ﬂl‘!uqﬂ
=< o aw £ Y v A A A '
ﬂﬂﬁ11]ﬁﬁﬂﬂ15’)i]ﬁlﬂl’f]\ﬂﬂi\iﬂ1i GUPY (Iﬂi\iﬂ'li GLOBE) "]ﬂlﬂigﬂ@‘ﬂﬂﬂﬂ NITARUADNVUANY LTIA
3w 1 aa o A a o o ' 9) 9/ o =R
NUNIBVYIN NITATIIUINYNTIIUNY !,Lﬁ3@]ﬂﬂWﬂﬂTﬁuﬂ@WLLﬁuﬂWiimqﬂﬂﬁﬂ GPS Tumsumnﬂwa

1 NNTNNNMIHAA NSO LD DIE N HaM AN IMAYE TN IR

v v
J @ a

unssdu lull 2549 vy Januualsdsiunn TagludupeunuaiusiuguvgiiveseIniagay
= o = VA Y 1 A a [ o = o = ll
00 36 1HAKYE  UADIIUUIFNANADU QUWHNUDIDIMANAVAAAINDY 16 IFALFYd D8N
Y Y 1 dg’ = = o ~ ] o A [ 4 dy )
NENUNU LAY ABY)FIVUDNIUDL 36 IHAIFYT Glumwawmmauqumwm UDNITNUANUIDU

@ 2 = o =~ = = ' < a a ~ ¢ a 2 g '
GIGAVUDI 40" ¥y luLﬂEIUNuWﬂSJ ’E'JﬂNhliﬂGﬂiJﬂﬁWﬁGﬂﬂJE]\‘l‘Wiﬂuiuﬂ 2549 HUHAVULTIN

=\

= &£ g 1 A a ' S [ A < Qy
“lmJ 2548 %Qgﬂummamuqmwgmmmmﬁizmn 16 — 36 [HALBYH Iﬂﬂ“ﬁ?ﬁllﬁWﬂﬂ’ﬂﬁ]&ﬁi%ﬁu

a @ ' o’/’ o’/’ @ 4 v o J 1 1 ng
ﬂ"liWﬁﬁT‘U’fN@]’JﬂfJNﬁGD'V]Q 100 ﬁuuuﬁe 16 MU uazﬁmm%uﬁuwmnaw 56-72% daul 2548 1y

Y

a LY [} [} 4 1
22 19awan 13 34 tazlaMUFUFURNT I 36-67-%

MIFUNHIMINIMST HHanaIssemMsIdemadasvnlasveslanludszmalng 187



o ) <
« msvinauenanuawllmnes”

Budburst observation of deacia hartncaidicana Gagnep. (MIMOS OIDEAE)
at Nakhon Ratchasima Province, Thailand
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