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Abstract

The Landsat-5 TM data of 3 periods, one before reforestation on 11 March 1995,
one during reforestation on 19 March 1998 and just one year after reforestation on 18
February 1999, were used to classify into 9 classes of landuses. The objective is to
study the change of natural resources and environment after mangrove reforestation at
PuYu District, Amphoe Muang, Satun Province, which is situated on the Andaman
Seacoast of Southern Thailand. The supplementary data are composed of the
parameters on the natural resources and envireonment in the Satun Province. The results
show that the mangrove forest areas were reduced from 10.4 % in 1995 to 3.35 % in
1998 and increased a iittle bit to 5.08 % in 1999. For reforestation area, it covered 7.05
% before replanting, increased to 13.2 % during replanting and decreased to 9.26 %
one year after. The crabs and monkeys are the principal destroyers. The natural
mangrove area was 7.49 % before reforestation, decreased to 6.65 % during
reforestation year (because some areas were cleared for replant activities) and
increased to 16.12 % after one year. The shrimp farm covered 7.09 % in 1995,
increased to 8.13 % in 1998 and decreased to 7.15 % in 1999. The hill forests were not
changed much because it is the National Forest. The NDVI was blacken after
reforestation, which means that the new plants have been growing very well.

In the case of impact of reforestation on coastal processes and morphology, the
area of mudfiat was increased from 1.044% before reforestation to 10.728% during
reforestation year and reduced to 0.614% one year after. However, the open area in the

mangrove was reduced from 5.636% to 1.224% and increased to 1.433% respectively.



For supplementary data in environment, the meteorological data were collected
in time of study. In 1995, the annual rainfall anomaly and yearly air temperature anomaly
were plus (more than normal) and annual river runoff anomaly was minus (less than
normal) In 1998, the El Nino year, the annual rainfall anomaly was minus but yearly air
temperature anomaly and annual river runoff anomaly were plus. One year after
reforestation in 1999, the end of El Nino and the beginning of La Nina year, the annual
rainfall anomaly was plus, but yearly air temperature anomaly was minus, the runoff was
increased.

For the natural resources, the latest data which we received are in the year of
planting. Moreover, these data cover the whole province instead of the study area. The
aquacultural yield of the whole province before replanting was 5,966 tons and during
planting year, it was 5,858 tons. The data after replanting have not been published yet.
However, these data showed that when the mangrove forest area was depleted, the
aquacultural yield was also reduced. The aquacultural (shrimp, crab, fish) area was
8,985 Rai before replanting and was 5,276.6 Rai during planting year. For fish farming,
the area was increased from 5 Rai before replanting to 23.67 Rai in the year of planting.
The total yield during planting year was more than before replanting. The area and yield
of bloody cockle farming was increased from the year before replanting to planting year.
The change of aquacultural area of the whole province is in consistent with the change
of shrimp farm in 3 periods in the study area by the interpretation from satellite data.

This research shows that the reforestation activities even only one year after,
affect the recovery of the natural resources and environment approaching to the
balance in ecosystem such as the increase of river runoff and productivity. We should

therefore promote the reforestation plan in the future.
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- 8 = o - 4 = a =
wudnh i luheeeuliaueanaiuanuan Wwasaniuauiulrauaua AU,
] = 1A :‘ Ji’ 1= g - sn‘ 1 3 = 4 ¥ =
Unienaiinsetuetiting  rewiiaugeuesldviviugy Ataaeindikufudieaneasd
ar ¢ = al cgi' i = 9 9 [ - i
anwuvatinle Hanugemawalue  uanantianmihanesunisnsulisefiennud
A =Y 1 s 3 ﬂl 5 ! 1 o L Gﬂ\l
nsazitudy  AaduBsnunAnEndslng nsdrmanipauinaesimeauitedinog
o X =4 L 787 =i as
ganaruInuaziuiasnatusseulszinnmnn  nsldtayaanaiienlunisdanisthane
=5 at :ualnl =3 o et d' - ar s alu
WHANLTWAENgA9n samdnazdseudmisuils  muUnRuar lunsldunuintsneaunn
Uszgnendavsiulunisdanisthaaaulsd 3 adsaduie
n) nrsapvnttydsnenisraaninenns (resource inventory)
9) nemraadamNiLatuLLag (change detection)
L o a o Gl:’l 5 . .
A) MSARRENUAZNITIANIT I IEN1TNFITDINATINIZLALY (selection and in-
ventory of aguaculture sites) (Edwards, 2000)
n _ _ =
Ia1alLimAANIsLsznanan W (Image processing techniques ) MMNNY
) ar ] A . = I o ﬁ
angmiunisiusunihmeey eandu 5 1iialwogq Al
1) maudaniwdqadnuan (Visual interpretation)
2) AuNINTToY (Vegetation indices)
3) msauundssinmuunliinfugua (Unsupervised classification)
4) nenuundssimuuuniugua (Supervised classification)
5) nAsIeiERsdautasuounLuasAlsenauuan  (Principal  component
analysis (PCA) of band ratios).
o ar - Il L 3 - 4 4 I
Amiuiduuimhraaweninanysaliusssies  uarnaguivunetandag
§ dl e [ B B = o »==i [ ar
YINFBLLINY wawudn  msldfeyamameaniuniminueuimhoeiaureslaunan
(major zonation)1ﬁﬂﬂﬂﬁﬁﬂ?:aﬂ%ﬂﬁwﬁmﬂﬂ ﬁ“ﬁ’ﬁﬁ“ﬁ?ﬁﬁ'm(\fegetation indices)angl
e H ar e - 1 o L g H
Folielsunandeyamaiionuaadliiute  msianduiusedalnddaiusatinunly
(leaf area index (LA uszwlefigudanuuduiuresideusan (canopy closure)

gaatlgeiau wanmnsald LA wensndnnsasysiulauasuandn  wasldRnnnu
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wlasrasgiennidld  dadu uufwLﬂunWﬁiﬂﬁﬁmmﬂmumwu.ﬁ:ﬂfquﬁmumrﬁ‘nm
szuuflnATei e e lwineadeniy  wensldanuuiuiivessFeaunanily
nsdmaNmuiiaesulils wenanii  diiautildanndeyaniadion il
siinnatmsadndantadlan (Global Environment Monitoring Index (GEMI)) uax
plRTINTIATINN (Angular Vegetation Index (AVI)) Hufin@esnadnusliilieie
fanpaun lumﬁ'mmqmuﬁmﬁmmﬁlﬁ'tﬂummummjw(validate)ﬁ'u%ﬁﬂ:;]ammﬁﬂu
Adldamnsainsinediivanild  Avldusiiauewsdpsasinluewan  iadl
snlszanndaaiasila L‘w5'1:m’mﬁ:L’E\'ﬂmqnﬁﬂwmmi‘ﬁqLmuﬁﬁwwmu'%uﬁunmﬁu
dayalunipauiuetituieawauasiiiuszuy dvfeuiAns s TiRnssoins
AnenuLuefnalad (Normalised Difference Vegetation Index (NDVI))

22  gadisausudugn  3hmeididensianisuifidreseauuvanini
(EMR)Tavauanniiseilasaanunanntantinlan  doenauiisnld@nsdudaspiuuasadng
fmnseadiu wiesdudaildAeTM ainaaifiun Landsat5  war Enhanced Thematic
Mapper (ETM) UuANAEN Landsat-7 (ﬁ‘ﬂﬂﬂ:ﬁﬂﬁﬁﬁ http://landsat.gsfc.nasa.gov/ )
%agnm"ﬁu‘lﬂﬁﬂ 15 Lmey 1999 g9 705 nu anilalan TAasdnTliis(Temporal reso-
lution) NN 16 A4  NMTUBNUEZITITIR(Radiometric resolution) 8 TA(bit) ANNIINTEN
WHAGENIN (Swath width) 185 ni @ uFudas AT 7 LmUﬂﬁu(Lmumfmﬂu A379 1

a & o
A1914 1 Landsat-7 TM & ETM LLa:m'ﬁ‘mem:mﬁuw (spatial resolutions)

(@1n Lillesand & Kiefer,2000)

™ ETM (Enhanced Thematic Mapper)
Band (nm) Band (Lim) Spatial Resolution
(nannometer) (micron) (meter)
Band 1 =450-520 Blue 0.450 - 0.515 (Blue) 30
Band 2 =520 -600 Green 0.5625-0.605 30
Band 3 =600-690 Red 0.630 - 0.690 (Red) 30
Band 4 =760 —-900 Near IR 0.7560 - 0.900 30
Band 5= 1,550-1,750 Mid IR 1.650 - 1.750 30
Band 6 = 10,400 - 12,500 Thermal IR | 10.40 - 12.50 60
Band 7 = 2,080 — 2,350 Mid IR 2.09 - 2.35 (Thermal IR) 30
0.520 - 0.900 (pan) 15
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doepdunaiadnuarlnddudssedimFunursssainansaiing  Ravieulse
mguuiiantirlan  lussiiArasdudadunsisannufauiannufeuiidaseanunann
= L - 4 ' cgv 1 = ar = - =
dauthian  iATaediewmaidnaglunaniAzasiniuuwiadn  (passive sensors)  LUed
o - ar - L3 I A =3 ]
anpuniieidnennemiatuazian  usstniAsenlRuasad I RANDIRUHIUARER
3 b
anhudedme  wilenn afueulaeenlzsuazluianalelougandu EMR  Tasanns
[l n: = o :‘/ i c'z\l'd [ |
ateEaludo@unsen  (Foi Tuanemartitudly “ufaFaunszan” (“greenhouse”
== a ¢ 1 =l = i Qras ol ﬁ. 1 2 8 l:!l‘ Gd
gases))  awilWusstnianu  Aeldeenliiduidaentustuls AAENELATE
dudaunanaisnasgneanuuyWduda wisereaesnsdeig - (trans-mission  “win-
L} ar \ .1 A
dows”) WHussEaniArenlii @il dadeeasnraiisunwaniiie  Weflwanin
s b cg o i d =3 o
Aguiulslanunsauemquald  ATesdiiararealaTuiususINnGss EMR udn
wiaesuiueaniudyyin

o r-9 Qs a - A o i
2.3 nignsenInge( interactions) U84 EMR ﬂ‘].lﬂ'i'vlu‘]':‘ﬁ!! Wauanalfiiudn

o

- ar = d“l 1 = A or A ar o ar
nwEssaee (digital image) (inruetRly  aundATadNdaniAnAuRdindung

bt 1 | A o A i ] o -
Aawinlan nanuUnAguiui 800 x 800 wms irzasdudaluunuafunuansaie 3 1tin Aa

® & 450 — 480 nm
e A 530 — 560 nm WAL
e Aum 625 - 675 nm

A 1] ] = { H
Amasasiradulszaiminlisanasadne 3 18a Funlau ( cones) Tallnangerasnulan
$99 450 nm, 550 nm uar 610 nm  nasiFY (stimulation) AuWnsaRalAuLsA
- 2 =4 c; 5 a L = o= g CJ =3 o
1iplatuasaziawirenildeeany  AinliisnfAnte@sierasniniineudiuean i
dmfudeyaanninanaien iy uaudl  WRzsiuidmsaanlsingAaudnadng

o o 4 ' e A e - ¢ el o o &
Tuwsaauddn  alandluwuwdraudden ussiianinluwuudaduduss  viaildlu
i 1} ‘D’ A o ar
mszuaddd@inannsansainain lliangs  weriinsnsydnnszany (scatter) nAUAY
A s i 1 g
duirasduda  lusnshdussgnoenduetemadailidoutuge 2-3 wme  Tuna
b ‘J el =3 f :
anamudin AndiwdsanBussdsngiviuadnalu@uas  waziiaunlu@nsd@ouazi
Auaalnauguganaudidoouazadin  udasvien@uadldedneg  wansedsangadnelu
@ ] v i -l
waruedull lwddeansesiuliluhasieuadud@uceanllliuin  wazasviaulsdudou
[ ¥ = *0.' 5 ki
Tuuasdin  wifeuldazieuselu@uas  1BnnhRuUUNUnTBaziiaudRuazilian
' i == GJ ar rg
Fade  winnawieadnuinnaidusmdauunngnaanauluradiniin - Aalsngdy

= =l z =l . '
ALLINITELIN (turquoise) Tunwanawu( colour composite image)
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a - i s LY dl
2.4 MWLBeR2LeY  (Digital Images) AedduNAAINLLLAILAR LATAINIIA

NALMNARY (Multispectral Scanner (MSS)) ARALINIBINITUEY (field-of-view, FOV
o . o Y d, L . I
gapeyuuasluszndnninafen] 1 A luuuuidn  darnulaiunesuuiiui 2 x 2
= ar ] o ar Y c]v i
wastuRantihlan wasiuind ddn @aouazuns Adsdsvieuesnuiannunseananqiiiu
I g i } A‘-‘i I o .
Bunoavinle fuRdwasuifediedilsznaunin (picture element) ¥sa qaNIN(pixel)
doulunjaaimssilaaiy @ miuusazunurdw)idusassinnsmain(detectors WAazFNe
1 finga (lwnsdild 2 x 2 wes))  eresdudaiinnenanandae (swath width v
i A o -t { i :’f I -
Anundefinaleearasdudalesamenianasiuliafiniia) 800 wms (400 Wniaa)
§ = 1 1 A d o ?’ o
aasRantirlanluldasda9ndy 3 wouARu(band) AIUURISBINNT 3 WDATEN 400 M9
ar q‘ { - “‘ 1 o’ =
Araadn(detectors)  Iaefunaniledndvinnazvieusanun  Bnuaavindn@ian  wazan
d.l o A =l A ﬂj 1 ar o ar R [) A s
woanilednduae  anuzfianadeseReuilny  SufasiuiinFuineesudeadneiasyian
Tneduusiaziduans 2 x 2 wes®  Tademudismaiuilszneuduiiuniw (image 19
. [} ar [ 5 =
picture)  NANUBATANANNANALLsNALIUAIY 400 x 400 WNEA W e 160,000
asAUsEnaunTIN(picture elements)
a s e 1 - :r 1 ﬂl & a di =t
auiuRnuausdasingetiy UFuineudsddinenazieulunuusrduii @auay
waalsigniiuiinlaesiansaadn (detectors) luwuudtwimdasage (digital number (DN))
FedmiuueudiavAesaaessudne 0 By 255 Dnefguduansdan@an)uansdadanis
azviau( reflectance) Nasamldiiiugusd uaz 255 (Lamssiaa@enn)uansteAinisasfian
-:d. e ar r_'j c!] e A = o
(reflectance)Nmsaann ldilszAuNINTIgN winsdudaninunauuaafandrziuniny
2
@19 (brightness levels 72 n1susnuezi@efad (radiometric resolution)luuuutl  lunsal
o ar 5 ; a o - ]
wausuan T™ sfutlsznevaudasdeya 8-bit (2°) dmivdeya 16-Um ATUaAIAINIT
dzviau(reflectance) TUUARZLALLUIANATRY 0-65535 lumenaaruialwdrainauie-
v t
wai sfaae 8-Omnasaidumiauyagiu(basic unit) Fanlusibyte) Fadi nwise-
X . '
neUmuMae 320,000 DN fasfimuinlndatatiennign 320,000 lusi  dwmndeys
=3 4 1 = ar k74 gl’ cil o dll o &R 1
gnifiusausanshaaanlonnnndr w160 duazsiesninitie 2-lud wweriuiingn
IR (radiance) wequsiaziniga  Aaslawsalidiivaesin Aa 640,000 lus
o i a ld ar
nwaasuausuan TM Hifunasdayage@n 270 dulus wie 270 Mb) iesannadud
i o , , , e X 4 X o4 )
NFUBNUELIEINUT (spatial resolution) (unisdeRunuunusungninaguiaamwisens

dndayasampling unityuiiazsogausaduda SuAuAUANGIBIATBWEERI

] |
-

Tan uazniseanuuLATedduda)ge Unaguinuiindnalug) uasiunupauns 7 wou
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Uszlagdanennideniaiae( digital image) (Wsa namndscnavdiusmqsainfaigd
#114°7) fraannsolienu(rudnglssasdoes)ndnrasianzneannaiuee
unaanain(habitats)sinee duthaeiau aun 4a4 uazdidunsasntiunssuas (process)
nmlsgadareuamafls  Taanisuianuduiusessdinmnasananasing empirically
ALUUAINIENAFTUMIANSIUANAAINNNTENTIANIAAUIY wn@unsn ldrauiames
AuuninEanasuatenwls  udrsiraluunuiunasinin( habitat map)  lumau
3| = s = dr 3 Y yo 0 g ' - 12 = é’d
dhiadauddnanieanadsenaududaunaanitnunnndt 1 1tald  Anmauuuiiag
=, R 1
BRI ‘mixels

1 H a ‘J i

Tunstlaanheisy  dnasidlsdlaninniganazldandayaaaiieuipe
dauanreithaaey  vtnaminsialiinanethmeey uszaumuwiutaal
uan  douirasnnnguaasiull  msdnequisausestaniildl  Mangrove species

] = 9 ] ﬂl‘d e d‘
composition  uazueaTan s memuivinamilsslenineauae  Wesaan
e d: o -=!I=I =1 = o’ [l o i:J
pasnsesesdutanimuastanganing  Teaanizuaadonwdeliarunsaniduunum
IHatanaieluilagiiy

2.5 dadnnnyadglangudddunsAnsdmeia imetautiniieldiu

s o ar

p - na |l=ll Lo | T =i Y
()  dedrinlunie)im luwdindndulinansznunastlszensaadsiuniauds
asf A ar 1 J
VUUIRINANNANNTOLBNIZTBUATANIR ( sensor specifications)  UALNA
=iy e ar !.r:ﬂd‘.' L I n’i‘wm ¥ = = i
walulagldfunsmunlinan  dedriniifiesas uduneFesidiacay iy
n1TUNARNIBINS LA
2 T " st o o -l ey
(i) deasinreeld Tuwdndnaiiniesralmaudalvag lunnsnaunumis
[ ¥ i ¥ ot s = 13' i -
Anmstedeeeneeandudaues  SuReIuAInANeenlun LTy
dl as " = 1
NSUENUEZTBALATRIIA(SensOr resolution ) VTaaELNHEAZIBEATENINNANT
nilag udayalianysol

2.6 Medrsaamaguin Wudduiy Hqmfaanedssalilil

) o o« ” F GJ ] 1 [ - Gh'
e lupinluangdanwal (identify features) haulausiazatne 1y sliavesty
-] o ar 1 [ ] Aﬂi [l = 44
Win(Faagne thaemu)ie ey ludnnmanm
o R o sJ B e: 0 ar dl a g = - d'
e (Hunstumnaumsidusounuaatuindn e WiAadyinadinau
a J
(spectral signatures (spectra)) AN THAIIIIUUNNTHUANLTINARY
' Az g s y
(G o L R G PR IR T L P B STEPARIE AV TR Y Tuntsiisesldszuvuan

Sruwmbnuitulaniaeldanade (Global Positioning System (GPS))
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- [ YV (T 4 | e . y
® mﬂlﬁlmﬂQﬂmqmwimmmnu (independent  reference data) 111
TnfFnnenudniureInzneulIIueet  INBRMAAALANNAZIBIAGNHEY
awMtuRinIRAseanyn  viraluniswmAnIN LA AINGNABITAINTS
RN
o v o S . 2
waihiazdaanuey ieuassviduaasdawandansinenianianinnie
= ﬂil =3 = o 1 ﬂ\l Cl'ﬂb. =i [} a i ] )
wnamdng  lumgegnisdadiumbganniteg  wiasinidanaiuazenldane
NN Edwards (2000) wuztnlinnstiuiingmeasi@eatia 80 Hdmiuaiiagasfunnin
S d S S S o o 4
wiazada (30 W Twnisiimaiwenisduundeyanenedeenan  wavdn 50 B iwans
= = 12 di A:f d AJ::I o o o .:".J.:u
szilumnuazigungnsies) FasilifluizadiiamudAty  wszmsiuauInEe
azipeafa R uiunslidindulanuniiasinisetelignsiasls
Tazansvinunuituinindauinniqaajamneiausasiefidaianuarastunning
d' 9 P s :i'ai -1 ] o P B ar
Mendas  qafwsiunfidsclenifife  msinisdauundssianuunlsiinfugua  (unsu-
. . . ar ] EJ g‘ ‘I,
pervised ~classification) funWreunazlleanmAauIN Waliiuuaniaialy
4% g g e
lunismnse  awe  wazanudnduTaauitassiuiinusazatin 1nng
i L
RATUINAN 4 12N 19EaNIN19INURNANTEANA1IIANAAUNN ATl
1) wasetedunIEnaMun
2) uamiiduaasanmdwasdenaasiuiinusiazaiio
3) RannadgiunisLiufanting
4) Uszanuanldeareluniseanniaguiu

2.7 nmsusuuniBasuiamia  (Geometric  Correction) AMWANURENATNLNG

avfimsimdendusmadn  vliannsovandsdiluksssainialunniufindeys
(data recording procedure) uwarglinauNsvyuIaslan  AINNAANAIANINLEAN-
AALAAYN

e nsiiaiitnaendne (Panaromic distortion)

® N1391967 (Orientation)

e nasmyureslan (Earth's rotation)

® mmﬁmwmmlmm?:mﬁa (Instrument error)

e adduININIa9eIUdnIA (Platform instability)
Fatumuln®  aniifuniwazianig preprocessing  ungui LA NEaNa1 A TS

warnsiadleo@asatis  Aeussinisdmmbheansuandeyaungld QREEIETES
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wadimdunssuauniszesnisudlapndadefngrs  udatavus  (assigning) At

ey 1 L A-.I =
anld  (uazAtlumedfis)resununauunnanalien  isnAdaresn wasgnuile

Wigneaaiearldaanadesiudulasaunn® (map projection) isasnis  wanainiipasld

&
o

- =4 = s l:ll 5 d‘ 3 3 l=ll ar GJ L2
szutiraaRUNVTaNT ARILIUILNUN AR LWﬂlﬁé‘.‘ﬁﬁ’]N’l?ﬂ%"mﬂQ'ﬂ@Qﬂ ﬂﬂmxﬂﬁﬂﬁﬁﬂgi{ﬂ

2- o = < :!J
LTABAININI sufladausan ADLFILHB

= = ar =4 =i
{nsuFeuiisunwiLdayan nauIHTTaRNLT
e Fauiisudayanmivdeyadessasn(spatial data) B (v Tu GIS)

o A o v
ABINTTU TN N UNWIRTLeEN NINMNTBYRATN

1
=iy

siaanTsiFaudaufiniasainaraan ngasninw ludunsetuiduluniains st
nsasuutlag)

ar

Fnshmsufladasnade il
mm'fm'qmmﬂﬁmuqumﬂﬁuﬁu (Ground Control Points (GCPs)) Slaunnfitied
14 GPSs Waukaunas Polynomial (AwanuuwduLlszavi)
WaunsiieuLlas  (ransform)  wmnadinsasdeyanm  anlrdraiugidulas

= . . o o [y P &0 ek
ANAREY ]| (map projection) ﬂLﬂ'ﬂmﬂﬂ‘mm ﬂ?.‘;u’]uﬂqﬁ‘ﬁuﬂﬂQWNUﬂLUﬂQ'{uﬂqW

Pldidnun wazFandn rectification’

B

szifiuputanaandeasiiaglunn

o 1 = = ] AJ
Amundidaya (DNs)gRnaauunialvsiaasnwngnulae  (transformed) ludn
. r::r = dvﬁld: " ar B '
Tneinne  extrapolation  anlWdsuAn  nszuaunslETedTnnsAnTayalua’
(‘resampling’)
2 2 3 =1 wrad 1 L] { ] s ly = v ) ‘:}
nadnsaavineralWAGFunnwareen’ (‘output) wia ‘61984 (reference’) 9
T -1 = :i o )
()  dsznerawdosdiniga  Temnumdennaluniwaiuisognuanalumenyes
= o - =4 \ = 4 . = o
WnQvTaAaANd visa luminesaadulasaunuyi(map  projection)NAm
=4 v oo = =
Ranliuda 1y axAyn Aa833gM uay
d or - 5 1 A I 1 e i
@ Tdplanuiadeegunmilddian wildudlaldeduseduiiee
Fuldl

3 - [ a ] e li g 2 -
AAAILANMANUAWGCPs)  umumitdninie  Fedsznevausisianeefium

= ' ' ' = a L I T "
@nsuAn) 2 4 Wun Treafiun"dede  (‘reference”) waz'unsanuiia” (“source).

A msulraaRunegnsde  (Reference coordinates) 289 GCP (x & y) anaufluszuy UTM

(Universal Transverse Mercator) 1 Eastings & Northings ~ @qulasasiunuvasniiiin



18

(Source coordinates) 'Jl’aaf-gﬂﬂ'wﬁ]umﬂﬁuau (GCP) ﬁﬂlﬂﬁ"il'ﬂuuﬂ'lunﬂwﬁgn rectified

=4 i = i &!I -2=1 ar ot g = = 13 s::-:l i

wrenananetdwniiAesistreduliazung (c & r) sesnaRvasntsiadaohilagnie

Tunmgnanwanudaldfunsudle  TraufBousunaswszudininesfumeeds  uaz
¥

WHRINILUA (reference & source coordinates) m@qqmmuaumﬂﬁuﬁu (GCPs)

2.8 nasanuunilszinwm  (Classification) #iFani1sauununsz1aun1184901s

i " " = ﬂd e s ar ar 1 a
tauan (identify) Wngalunmitanauibiadieadeiu  Safuliidungy  udanimun
. i A qF a ar s 1] o
thewan (assigning labels) (Iwlgrastuiitn et thaeweu wide qa4) i
o B a b ® .o .
nauwady  uandngavnranfiuununiestunin visednruvetdauiaula  qm
L - Aﬂ' ar W £ ﬂiaa' o e .
wxnggaInsiienlaciudayan wiiiduununtunitin (habitat maps)

= e

| a s‘i’
AT9UAT MNNTAMUNLT LN NAaT

1) mswlanwdirasian {udside udmmnzdmiuddiunnuasitssaunial

] :: = | 2N " . .:.' o  ar W
MUY ABNITANTNURILNLIAN (identify) aunwLnAEdemn

o2 2/ 1 d :' L é‘l’
2) matuundeyanmuanedaspdu nszuaunis 3 duraussil (g 8) Fadluns
1IUBNNNIIINNANNNANA (identify statistically-based clusters) avlungu

Anadrsneiuesniiutusneii

® ASINSUIEN(Training): \Hunseunun sienuaeaani @G  (spectral  envelope)
Y » 3 I
geefunsiaztiu Wy futhaeey aragnlisuiseAfinaasigauasgega luioy
.:'.‘ ar :‘l - ar o =
AR 3 WOU Al AellEnu0adaNide g (spectral envelope) aantly 3-47
W
vuradgUiviugnuaad (cubic) niewssudNaiRetdEIe9RaNETE
= [} . W e
_gNizund “signature” ¥TaA0 Y04
i . . ° = 9
® nisiszifiuduane  (Signature evaluation): WINTRTINABLATY YN LANA
- v v o 5 o a 0w =
anyinatauudadnesiy inaliiflusiaunuaastunniin WENENNNAENITOUUN
a* ar a* -J o ] n: o s ]
waz fulsziunmsdewivuliiaangraacalnafusendnednyaynneestuiningne
o s - I A @ o [ :’l
12IRNANINTTAL  FavTAdANTRTUQUIAINGTY e liiunsuLiaue naeeT
i j tgl'
g Lt miauay
o nissnaula(Decision making): NITUIUNNTIDINIAAABNANIANINAUAAT
aanidludusneg @adenlaedynnineld  algorithmsnepdinAaniGandn

“ngnsanaula’(“decision rules”) uNATdURRUNNGEENdIMTIIMUNsTIAN
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1 11
i Ireage I

irachona |

i

i

1 |
i

Signature |

e/ uEan

Classification

| Cortexduat
aditing

{
T

[ |

! AZCUTACY

1 | BSSESEMen]
1

v E

Tho theee stage pracess of dasstication

1 8 Tumanlunisdnuuniszinm (R9n Edwards, 2000).

(classification) Wil AR nrsmsulia (training) waznisUssliudtynn
(signal evaluation) Lﬂudqummmmﬁ‘zmumi“ﬁ’wumﬁmu
il wdminnednuundsznnids  desiinnssufivaanuazduagnies
(accuracy) 18aNTUUNUsELINANE

N19W3uT (Training) 8 2 386

s

) mswsulsuuuliiinugua (Unsupervised Training) ldinalianssanngu

b

(clustering) NNATH  NMINTeINNGUIERELAW (dominant spectral clusters)
melunm B ldmnendnandn (npuy dnluter feideuuylitrfugua
(unsupervised) WY pdawaRFengumai  Feiennlaenedeniieied
(spectral  envelopes) (ﬂ?‘ﬂﬁm_,mﬁm)ﬂ@rﬂﬂﬁmﬁumﬁmm?{uﬁﬂﬁnuﬁﬂ%ﬂﬂlu

Auaula
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i) nismsulauuuiInuAua (Supervised Training) MTWAE i laudRiaszd”

q= & "

(‘analystled”)  lwwindrgRawmmsiarugunszusunisetinelnddalaanisdnidan

al

]
ar = e

- . ar - o ver o - 2 wo o °
wnaaiidusuniaedduindnniang AaldaonufradiiNauaniaziny

k']
k3 1

=1 £ ar aala 300 =4 dlql
lagnistienneesnadendeia® (spectral envelopes) ABUVNTaUNUATAINGIL
duiutuiadnianizetng FapanfainefasAuninnanEiniefddilusa

WNUNNATRTR9DUN NS

nisusesiuduninns  (Signature Evaluation)  R1NN13WsuIN(training) M1

Idgpredsnaterainainsuile  (training  samples)  FusrenlsuifiugniAinauasin
n1asnAula ABAARIMMAINTINTUTUAY 197 lAFati1aInIsmsuTe 10 Fiaeting
< s 1 i :” o CJ el o o ot
Aviuusiasduees 3 Fuieiu  MwiRsussienisiies 3 dymandmiu 3 du
= n:il ] :: 3 :‘1 A:ll
Padycyrouate luusarduwindi Jaily

o ar = = = 9 ar :’l

i) FaunuiuiaTarasnunatntu

2y ] ﬂ: a vd‘ as

i) AINUANSINNAINTURIINENT RN 2 6

LT L
TsunsudnFagUidsnislunaineuludul

nseind@ula (Decision Making) %um'amgﬂﬁ'm Al dyannamiinnaszidin
ﬂcuﬁhué’qL‘ﬁ@ﬁquumﬁmmnnﬁqmﬂlumwdqLﬂu%'umm::ﬁﬁmm? ngnzindulaas
dusadnfanneineetneiy  nemAefinausudensavilsgninmadniiuassiumils
@yl mmw‘?ﬁgn%«%uéw?u%u&u ﬁnmﬂﬁ'lajci'imnmﬁq:ﬂg'[umn

Lignanuuntszinm (unclassified) npniedsduladl 2 wuy

)  Non-parametric  rules AWl RengnisdadulauuLAmALNATNY
Parallelpiped decision rule AdayA (luLwiﬂmﬂu)ﬂ:mﬁﬂLﬂnmmuﬁmﬂgnﬁﬁmuﬁuu
Weauiudsdafauniasan  IadrinaradludAgegauasAings A unauaniasay
- P SO | P EIVIE A 1 ™ Y PRy
ANLEILUNIATIIN  ViTRTARAnRuNERA ATz ARSIy lnsandenonfeasdeyahls
sewdnainnistlsedingniAnredey o

ii) Parametric decision rules i 3 3%

o L3 Gl - . . bl -
® ﬂgmﬁ‘mﬂﬁuhuum:ﬂ:muﬁﬂﬂwqa (Minimum distance decision rule)

e ngnisandulauuuumaniulla (Mahalanobis distance decision rule)
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4 <

e ngmesnanlanuuAianiuligega (Maximum likelihood decision rule )
Ad.d' =g a‘d’ ﬂunlﬂi = e W A =l s o= ar ‘n}a
dhidanldluenidast  Whilsnssieesdutaungaly 3 98 wsziuiansunsulsiaun
:‘; L5 z 3 1 =1 ar 1 i :“ 1 :’f A
mansudsduaesdusineg  uazmnnhasivresingadouiiandlusesduusiovdy  1iwe
v ko k7
TN ANU T S YN SN N AN ALARALAN LA LA LN BRI U ML A AN

Frurasngnisiadulatiansidianihaziduresineadanile  deegluduusdazduiial

3 =l

Wt atwleimn  ddinlmenaunnaunas@adnaiuliviniy wifisunsald

a 1
-, ]

uminuacainazuld  35UNTed1 Bayesian decision rule ( gaeazidualy Hord,

1982)

=

2.9 nISMEATUNEWTSY _ (vegetation indices) lunisAnunilignataulag

1 ar i A . ar ot e ‘5 i
Flumnuds  salivawesos (Vegetation indices) ludmsdoudududan  daieqdes
ar o . = o as o o ar
Aunisianasutlas (transformation) NNAMIRANARTILWALSE (Hasansatifanssos Ty

[l =4 | 2; 9 ar el as d' ar =24
wilad(transform) dna@rsannunuaesiausizesinndnisdn ldlusatisonile  faliNanssos
adoyh [iAeA datinansrunamwuuuefunalad (Normalised Difference Vegetation
Index (NDVI)) FeAruaniunannuoufussuazdunsisalunsiuausuan TM Asuuus 3

L
(WAN) UAS LWLUA 4 (Bunaien) el

(MHnEvE AunsisnafaliuwLue 4,5 ire7)

NDVI = infrared - red
Infrared + red
NDVI = B4—- B3
B4 + B3

Aatinawssnu anagnutivatinandneeaandy 3 wils
o Fuildnerdau (Ratio indices) (11 NDVI)
® QOrthogonal indices
o A7

vaauafiatl R lddatdnsdaunanigaluaulmaiay

m'mm umﬂ lﬂ
mmmmmm need F
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<
UNN 3

o = o
AEN1939¢8

3.1 dayaaadien nsdeillddeya@iaune (digital) anataiesuausuan-5
LATEedNA® TM (Thematic Mapper) 238 1 14 4 999 full scene Taendannmanaiien 1w
Path 128 Row 55 F9ATaUARNNUAANEWIIMNA (51 6 1) Hauim 3,500 Anga x 2,944 4w

TIIABURNAY 7 WLLA 11 3 191980 Aa

naunislgniln 11 HwAN WA 2538 (A.A. 1995)
seudnatlgnin 198uAN WA 2541 (.7, 1998)
naanisgnin 18 NUAIUE  W.A. 2542 (A.A. 1999)

9 , W Lee A | - o T | F 5
dayamailddnaanuudadfuslnaguidionmdnmdenign uavadludanige (g
57-59) asannanfituiinaansa 10.42 am. smafiudeayaniaauiu 2 a3 Aale 22

Rguinu 2542 (1999) uaz 12 HuAN 2543 (2000) Software MlddnAnTsdayamaian An

[

ENVI 3.2 Fgn1sdimsnzideyaniaiiesilss

ip—? —

i) (¥ . o o
® Preprocess Iauvinliudadayavanadosnduiuldunainsanmadaniuan
I o J IV e 13 "ﬂ :’f o 1 | L} af = =%
AL EHeaNnsInnsfaRasdaua iR luswnkiuandeiuantas  wazniaunuy
A ﬂ] | ar :: ] L af z
TBINAITBIAINENIARNNUANAINTUATIA WA IANTRE Aol nMweesdays
i c&l o 1 - =) H ] s ar = = =
natdAauaRslmudadausatian sy psdfuudmonlanatadasanadin
IIUARZTNARNNN FUNdT AN9ERUNMN (Registration) A9 "ANg dFaunIn” Slauuneds
23 0 2 1/ d‘ ] o ar s &R 8 dll -] 1
nsfautesNInuaNEdaInaIfae  deyaniinisinda lnemliunndeys ievianiseu
2 =i Gren o - o d‘ ar [ L
dgezuy  seslinnsiiingimaniundeys  edunisdfuunaiaaugnsiasms
\UIAMA (Geometric correction) riauazAiunssNdsatwawdaly 43de a4 lUsunan
d ] a 2 ar 40 s =, J
ENVI “Nufaﬁmﬂumw'1ﬂ'1ﬂ@umwLLa:msﬂﬁ‘mmmmmqnmmvl'mﬁ“n']ﬂmm DL
aoifuresaniasy  limannsudladefianaianiasnufiduasniesnusanadinuitinauda
-:d i 1 o o o ] i - o <
H9F8N91 Image Restoration  atnlsimy  wAdwiwIMMs RN AR RAaRT
. . " B ﬁ' g 3 t:l' 4 k2 o = e ql d‘l’
(Geometric correction) undayaiinau vialiveadugnsiaslunsinunun Willanngea

Tunrsdfudnmnugndasmnasaiatinsesdayatiy 28N 1Tm3eiana(warp)ann
LY al ar
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oy

71l 6 1 awaandeyanaiisupsaLAgN

ENVI ¥agmsineaunanedslfidenld wu F8nsdadeyalnd (resampling ) scaling uaz
translation (RST) ilusiu  lumstnuumenfifalénudeys (Geometric correction)  #¥n

1l
g =i

laudfin (coordinates) Wiiudayanmitlinswdfifa  laedrBaiusmumisingy
) o= e & - » -t o i
ATANR1249ARILANNANUAY (Ground Control Point (GCP))  MaRldAGdansm UMl
AN uwaziamstlendfidn (lapessiun vse UTMALAM e dnfudayasnumis
1 A - 1 Z : ar i - o
wldanmsduununglitennanimnday 1 : 50,000 ¥aE atafudiiiindan GPS
i L = 4 ‘x L
Tumeaswudoeild  (anews faufanaisaindr GPS lunipsunudon auiuan-
o 2 -
MwIRRTRY GPS) andfadeldliaanainausiile 12 Awian 2543  Tusunsu ENVI
L 7 L]
annsnlfinslalaatinsAnuendiaslianata (RMS eror) mausiiialdqa 4 am
-&' ° P = A’ | o aaie - = ar 2 '
il Awauqendasgsauatiudsncen\ilumsssedays  uadiBlunsdndesyaln
5 ' o i ' v z i 73 =l o " ]
(resampling) 114 ms@mm&@hmwu Cubic convolution azﬁmummuﬁ}ﬂuu@ﬂmq 16
o o ol . o H >3 1o al al - 2
9 (usy v2e7a Polynomial A1149u3ANFRINTTATIUALUANTIRY Polynomial ARALFEY
litleandn (N+1)° e N AeAn712e Polynomial fusiu ialdianisilauanfng
o 9 o oo =
Fevfeauds  Aviannsase (warp) deyaligniesmuidafidamualily  ledszuaans
uufranugnismasaadalitunndayaaafiauaia nddayaavgnuanily
I , X '
A3uanIfayanIn (available bands list) T9aziiu warp image UsnnIunn \Wasann

o i el or 0 X -
Fwauqan ldudlelidudtuawnnn  Rdun nuagapcLANANURY (Ground Control
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Point (GCP)) 47uauuAnna1 30 am Tmﬂ‘aflﬁ'ﬂﬁuﬁqﬁﬂ?:mﬂmmnsmmu‘?‘;u'}mmmu 1 68
50,000 c-i*a’-nnﬁfuﬁﬁn'\sﬁmqu:ﬁmmﬁﬂnmmu%’mqﬂ?mqﬂ“ﬁﬂ 3anilgnih meaud
Ay 8 Weay A aga yanannis L‘fimmnlunﬁa‘ﬁﬁmfﬁ'm#j’mﬂﬂ’mi (resampling)
funsmasemimaredd  (eswindmen eop Aildudliidnwnn Adilduans
MussiBenes RMS errors lWwilumse  wesusasshiismasz@aauininanis
FadarianedadenalmidduuniiliRMs erors taniign meznszuaunstifuiies

=i o o

nmsnideysiniaRsan Ty

nevi1 Ground truth verification 'Q'mﬂ’lﬁ‘ﬁmﬂﬂﬂ%\‘lﬁ cﬁnm‘lﬁﬁﬁ Geometric
Correction TntarAtmsnBeudaufiuauiignu wasdau 1:50,000 1eensuusmdinms
Tendanqaiinclifamanufanainliifin 1.0 fa Weinssiedays (Warp) udn
ANINARALARDLALIA m%uﬂgnﬁalu pixel 1 1

® Process  nezuaunisiiunsusnsn nastesafidauntstlyuse  nds
1NN preprocessing  Waa Antisnaldannnsaiedalaunmy  LasenIsuanuA
LR Lﬂumﬂﬂqﬂmmﬁmﬁ'u?zé’umfmmmnahw@ﬁmgﬂ {"il.ﬁulﬂm:ﬁu‘ﬁmﬁﬁi'mq
Widaaan doelunisudanmdazatam udaillgnissruuniszinn (Classification)
fepanRameisiall mirf-‘huunﬂs'zmw%’ﬂgﬂ'ﬁ!ﬂumﬁmw:ﬁtﬁ@ﬁmun‘iimdmﬂu
dszinnngudays Guduamnnsiinisutlanindasanas(visual  interpretation)ia
Tnensvinamesn@fia (False Colour Composite) LLé’qﬁqﬁﬁmﬂﬁwil'ﬂgalﬁmuﬁu
(enhance) laeRgtinAauTaUs1TUdY (inear contrast stretch) Faidunisulaniw
ﬁ’i’mmﬂmﬁﬂuﬁ’niﬂuﬁmﬂamuLLa::memuﬁr 1 fia 50,000 mavlududl ey
ummwmmi‘ﬁ’mLﬁ@ndﬂq:nﬂﬁmﬂmﬂuﬁ%ﬁa (Class) Tlsunsn ENVI 8nngdnuun
Uszinvdayaegaiauudoniu

® %uai»aiﬂﬁmwﬁ%mnﬂﬁzmmwuﬁwﬁ‘u@uﬂ (supervised classification)
msdumntssnndesadoedal  dlddesiunfiuiiinauss (Training Area) iy
sounuaasussslssinndays  uwdalireniiamaiviinisAueniAnatn  ANatAGING1a
asflufaunudmiuduunlsnndeyauesiufivons TnsonAemguinisanuun
dszinndays  Wmsianisduundssinndeyauuuiniugus  Ransondeyauazinuue
Geulalumsdnuundeyangusnamlunm  Tefiansananndayanuuud 14 3x3 edge
enhancement filter  ewiuraLIARTEMdN I auTTias e siaanniuintssuun
3uﬁ’111’nr5i’1~1ﬂﬂﬂ1‘33§m?‘?ina"mluuwﬁ 2 Tasandungmasndulasuuanuiaziy

1Agegm (Maximum Likelihood Decision Rule) (gviain 2.8)  ufaduonimn
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3 J T o o L og oy o
wuhresazdy  Apvadumimawegnisieuntlas  saniuRsdanuduunuiuaninis
kg L
NFTANEVBY TUFNTUBININRAINNIN
mMeauendednequaniy  gAnmldldinalla  Supervise  Classification
i o = [ | a’: 4 or ol sy ] a
saufunIsiansananAseiNaness  umsdneildaaiinanssunassuutuefung-

J = ﬂl ar » 1 ml =
lod  (NDVI)  Fadlumaliedldiuetraunivare  lunisAne@sdnequauniinndu

A9ALlsEnaLl

® ATUNTNST  (Vegetation  Indices) lunnsAneRldnniiNtwesm

: . : . =

NAANUMULURSUNALRT  (Normalised Different Vegetation Index (NDVI) #nud
= ot { o A SJ

asunelflutiode 2.9 aziinisuieq (transform) dayasafianeaniduuousfiunens

e = o = 4 o e - \

WeugaInsnsTane eI anesd  Suazuanadiiuioaesiedilisanlaguuings  An
’ e ar o e ko ar :‘

NDVI geuaneinaiidilieavisegauanysoln  dwiuemiddeilliuanisziud  Tnandums

= i == =y q: o o ﬂ: ]

LAANDNAINEANANYTOIR doudidsaugaanetiineilgn YNNI UBNIARLLN

duduresthaaauuanaintifionau g edit suiudaysniasuin uiasou

- oo S

(merge) Huslahaeiaudna(single mangrove  category) AAAINUUAINN

a m‘ 4 - =
MUHUNTDINTWITOS ML UnAnNE

Y & s = o a =
3.2 TRNAWUSIUAUMEMN  UHAUNFANT WU uwnuigidsemAannauunum

1MATIEIL 1 sl 250,000 waz 1 #e 50,000 WatunlduiautanananiasanAms

fudeyamaman uarlunisduundssinndeysuuuiinugua

3.3 thlsimeaan A nseenizes aonunisaiaaauassdsandline udaese
a1 35 1 (w.A. 2504 — 2539) lawaussde angwiand dowdissimiwannstalsd 4nin
= ' i o ' l:i 1= _ c‘!’ n=i| nl
Agannslall nsuthly wenew 2541 Mfludnededetiuar % weenuiitauh

& G & - ' o X o
a.ananaiuniawilszing dAuineen nadAnwnisilfeunlasesiuiithsy

3.4 anfdsuanen annsuantenIngy Tnuanindes dszAniund Al A
54 ) a
a ] A [} ] 1 . L]
1981 B4 1999 M mARAuAaAaY el A1 3-year running mean WaZA1 Yearly
anomaly MMAWIZANGUUNANNALAZHULYINTY

Anomaly = (X-X__)/S.D.

ave

Aedusetlunsdignmnil wieAnarunsent lunsaizaashy

I

WaAT X

X

ave

1 d' A
AN X lRunaaannnAnm
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S.D. = Standard deviation
i} ::’ o i ::’ 4 A = -
peAInuAIMNANINARA  IRRANMINITREMIaMNgRTmAnen  uazHs
nsznuannsgnihseaninaniitainis Wasananfiraniaiavinasenuiidiy
= B = o = = =i = 1 o =
wnundwlug  Adsanmiiendeysenlianinenananitiana  aelndiuidion

nansnAgan 14 e

B o
3.5 Ui annsuaaylszny aeanuunan landu fan1l Ban Wang Pa Khian,
AeRdazy a.ama  (X.150) luteya runoff seBew  anll 1984 Te 1999

a [ ’.3 =4 GJ ] %’ |
UIATHTNRAAVINTIELABULRTT) Elﬂ LW‘E’]a ne Nﬂﬂi‘t‘ﬂ'l.l"l']ﬂﬂﬁi‘ﬂ@ nisalFunNYN

36 muilszag Annsudszan TaeAniaad JARNIAE LAZRINTILIUADILATH
ningnsedanziereanedwdnans leenealsanuanunisdan1enine NI s su g
war@awaden  dninauulpnsuasiauaeden nszmssingnmand walulag

i W L3 [
uarRandan Wudeyametlvea.ags Suandndadiindu e fe Usn 1 Aufidesd
o :J - a 1 A l‘-'rl J CJ
Aununenaseds 1 1994 Te 1998 shwaneandn ednE N sdeuilaesiun

cg N ] = 2 A L
nMawIziaesTed  wazkansznuainmslgniseananaasulsrae ieannthane
1 o« [ Z 9 B ?/ ar o o
wuiuuwiseyunaresdnineia patiunis ey atszanreniadandagiunsagnin
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719911 Usrans1e9daninasa
i ganui e wils EX tu(nas)
2534 (1991) 2.80A 115,274 111,458 226,732 41,424
2.1 34,225 33,468 67,693 10,981
2535 (1992) .40A 116,565 113,998 230,563 45,359
2.189 33,971 33,312 67,283 11,953
2536 (1993) 9.478 119,664 117,146 236,810 47,459
2.0 34,679 34,066 68,745 12,449
2537 (1994) .68 121,719 119.411 241,130 49,571
.1804 35,271 34,708 69,979 12,985
2538 (1995) 4.65)8 123,210 121,287 244,497 52,179
2.0 35,515 35,128 70,643 13,725
2539 (1996) 3.408 126,012 124,465 250,477 55,703
21184 36,390 36,115 72,505 15,073
2540 (1997) 2.498 127,328 125,849 253,177 56,371
2.9 36,645 36,474 73,119 15,617
2541(1998) 9408 129,136 127,664 256,800 58,444
2.1184 37,055 36,082 74,037 16,038
2542 (1999) 2.800 130,663 129,464 260,127 60,194
A, 37,492 37,482 74,974 16,476
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A13719 12 QHAINATR 4. ARA \BAK 1978 — 1994 (INnsugAllENINe)

Parameters Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Mean Pressure (Hpc) 11010.75 [1010.18 [1009.65 ([1008.61 |[1008.18 |[1403.42 |(1008.81 |1009.01 |1009.59 |1009.9 1009.88 |1010.73 [1009.47
Temperature(’ C)

Mean 27.4 27.9 28.5 28.5 27.9 27.9 27.3 27.3 26.8 26.7 26.8 26.9 27.5
Relative Humidity(%)

Mean 69 68 71 77 83 82 83 82 85 85 82 75 79
Evaporation (mm)

Mean-pan 194.4 180.3 195.2 158 136.8 128.2 132.5 133.1 119.9 118.7 113.6 146.1 1756.8
Cloudiness (0-10)

Mean 4.9 4.9 5.9 6.7 7.6 75 76 7.3 8.1 8 7.4 6.2 6.8
Visibility (km)

0700 LST 8 7.9 7.7 7.5 7.9 7.9 76 7.7 7.9 8 8.2 8.1 7.9
Wind (Knots)

Mean wind speed 154 4.2 3.1 Tt 1.4 1.6 1.6 2 1.9 1.4 2.1 44

Prevailing wind NE NE NE SW SW W w W W W NE NE

Rainfall (mm)

Mean 9.6 32.1 916 201.3 267.3 189.5 262.9 235.3 347.4 309.9 2046 65.5 2226
Mean rainy day 2.3 29 9.3 14.5 19.4 14.9 16.8 17 21.5 21.9 17.6 8.5 166.6
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ANNUAL RAINFALL AT SATUN (1978-1999)
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YEARLY MEAN AIR TEMP AT SATUN (1981-19989)
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A9 13 fMNEaINARALMERaUNAnA ALl A.A 1981-1999 (fayaannengaReNInen)

Year January February March April May Juna July August September October November December Mean Remark

1981 26.6 27.9 29.3 281 277 28 275 27.8 274 274 26.2 26.6 27.5

1982 27 28 28.6 279 277 28 26.7 271 27 26.6 26.9 27 274 E
1983 217 28.3 291 297 28.3 28 27.3 213 26.7 27 26.9 26.5 27.7

1984 26.7 27.2 27.8 27.9 279 27 26.8 217 26.9 26.8 27.1 26.6 27.2

1985 27.4 217 27.9 28.2 27.6 26.9 27 26.6 26.5 26.4 26.8 27.2

1986 26.6 27.5 28.3 28.6 27.8 27.8 277 274 26.4 26.5 26.1 2713 27.3 IE
1987 275 27.9 289 2.2 28.1 28.1 28 27 271 21.2 26.8 26.8 27.7

1988 28.1 28.5 28.9 28.6 28.3 27.8 27.2 27.3 26.5 26.8 26.7 26.7 27.6 JE,L
1989 27,7 27.5 27.8 277 27.9 27.5 27.4 26.9 27 26.5 272 27.3 274 E
1990 27.4 28.7 288 28.7 27.8 28.1 271 27.8 26,5 26.8 26.6 27.3 27.6 E
1991 27.8 28B.5 28.5 28.3 27.7 28.1 27 27.2 26.6 26.6 274 274 27.5 E
1992 27.3 217 28.8 29.5 28.1 27.8 273 273 27 26.5 26.7 26.9 27.6 FE
1993 27.6 27.8 27.9 28.5 28.3 278 273 27.5 26.7 26.5 27.2 26.5 27.5 IE
1994 276 27.8 27.8 27.9 279 274 27.5 26.9 26.5 26.6 27.5 273 27.4 FE
1995 279 27.8 281 28.7 28.6 28.2 27,7 27 26.8 26.9 26.9 26.5 27.6

1996 271 21.7 28.6 28.1 28.1 27.8 27.8 27 26.9 26.6 26.3 26.1 27.3 L
1997 272 27.3 28.2 281 28.3 27.5 27.5 27.6 27.2 26.9 27.5 27.8 27.6 E
1998 28.8 29.4 30.1 29.8 29.9 28.3 27.8 27.3 273 26.8 26.8 26.7 28.1 E
1999 27.4 28 277 274 27.6 27.2 271 271 27 26.5 26.4 26.2 271 ﬁE.L
Mean 27.4 27.8 28.5 3041 27.9 27.8 27.3 273 26.9 26.6 26,8 26.8 27.5

Mean Period(1981-1999) = 27.5 SD = 0.228658
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Year January February March Agril May June July August September October November | December Annual Remark
1981 2 20.5 13.9 167.1 2912 87.5 97 97.9 192.7 247.7 206.5 26.6 1449.6
1982 0 54 50 1368.8 367.4 157 556 256.7 2631 276.5 3254 67.6 2683.9 E
1983 0 0.7 28.6 17.2 208.5 228.9 3436 2977 588.2 295.2 2118 148.9 2459.1
1984 20.5 38.6 130.9 228.9 116.4 233.2 227.3 106.9 2521 137.3 65.2 110.9 1667.2
1985 1.4 192.1 69.1 203.9 147 130.1 155.1 278.4 320.8 359 281.2 26.1 2173.2
1986 18.6 17.3 66.7 174.4 266.6 236.9 76.3 240.3 433 356.5 4377 65 2388.3 E
1987 1.5 0.4 66.1 130.8 372.2 205.8 126.7 427.9 416.8 286.1 263.7 97.4 2394
1988 29 8.8 85.8 225.2 324.8 102.6 431.3 223.9 531.4 33141 320.7 314 2628.9 IE.L
1989 2.8 0 83.9 147.2 196.4 167.2 265.5 204.6 329.2 403.8 86.2 24 1889.3 IE
1990 20,7 117.3 160.4 189.9 257.3 141.7 243.9 45.9 247.5 37141 204.2 53 2062.9 IE
1991 10.2 53 149 3249 458.9 107.3 3175 332,56 418.8 210 65.8 554 2455.6 IE
1992 1.9 29.3 63,7 371 2311 261.7 153.8 2659 352 258.9 161.6 343 1841.3 JE
1993 15.2 A7 102.4 94.3 214.4 236.2 419.6 118.2 298.6 346.6 1274 16241 2128.7 IE
10894 0.1 824 208.2 321.1 270.2 402.5 2822 279.3 334.1 460.3 74.4 37.2 2751.9 E
1995 1.1 &7 112.9 133.7 203.2 89.5 183.6 336.4 548.7 418.4 184,2 153.5 2432.2
1996 204 2.8 139 479.6 210.6 129.7 128.6 2091 445.2 370.7 283.4 117.8 2627.9 L
1997 2 168.2 33.3 180.6 183.2 184.4 76.5 343.8 233.6 288 103.2 69 1875.8 lE
1998 1.1 40.6 0 0 1134 210.3 436.6 271.8 149 , 450.4 410.8 143.4 2237.4 IE
1999 62.9 6.9 148 198.7 270.6 166 2807 267.4 424.2 364.6 183.7 118.2 2491.9 EL
Mean 195.4 808 1711.9 3643.4 4793.4 3477.5 4800.8 4683.6 6778 6232.2 4004.9 1510.2 42639.1
Mean period |10.284211 [|42.526316 |90.1 19175789 |252.28421 |183.02632 |252.67368 |246.50526 |356.73684 [328.01053 [210.78421 |79.484211 |2244.1632
SD(81-99) [14.099788 |58.118422 |55.426478 |120.65891 |89.094689 |76.199554 |137.97952 |96.453382 [122.6628 82.377592 |113.18667 [49.104631 |366.41715
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Table 15  Annual runoff (MCM) at Khlong La-ngu, Satun (1994-1999)

Month (Apr [May |Jun |Jul Aug |Sep |Oct |Nov |Dec |Jan |Feb |Mar |Annual [Annual
Runoff i\«‘tean
Leﬂ MCM CMS
1984 |20.13 [28.47 |55.36 |121.5 |36.87 |84.39 |58.1 [29.8 (61.68 |24.81 |17.6 |15.68 |555.37 |17.61
1985 |10.17 [31.69 (20.1 |10.44 [52.12 |62.96 |109.52|117.26|68 30.94 |13.22 |8.31 |535.72 [16.99
1986 [8.81 |46.44 |44.37 |44.98 125.83 [124.44(187.76(140.93|72.41 [23.55 |11.54 (8.32 |740.35 (23.48
1887 [8.54 |17.78 |34.07 [21.83 |143.64(54.63 [94.13 [100.98|116.57(24.13 |15.39 |10.99 |64267 [20.32
1988 |[13.6 [33.68 [17.42 [99.78 [51.99 [204.77(141.59(139.2 |66.77 [25.95 {16.24 |14.95 |815.94 |25.87
1989 |21.03 [24.95 |18.63 |86.75 |58.05 {62.92 [{137.06(42.89 [23.15 [16.77 |11.1 [10.98 |514.156 |16.3
1990 [10.6 |57 36.73 |26.18 |30.58 |47.16 |56.91 |98.31 [44.76 |19.3 |10.8 [10.19 |448.51 |14.22
1891 |8.08 (34.56 |16.37 |139.97|99.92 |137.28|66.77 |54.68 [42.25 127.23 |14.73 |10.39 |652.22 |20.63
1992 |6.59 (13.47 |46.71 |47.85 [91.44 (32.71 |60.6 |[59.78 |20.78 |14.08 |8.62 |9.09 |[411.61 |13.05
1993 |9.97 ([16.39 [19.82 (62.89 {23.73 [60.73 |173.87|72.05 |108.96/27.46 |17.24 |17.08 [610.2 19.35
1994 |25.01 |43.67 |49 78.47 |65.06 |120.34|92.66 |98.54 [40.07 |25.88 |16.46 (15.92 [671.08 [21.28
1885 [11.05 [10.89 (12,35 |15.5 |[78.01 [152.47|79.11 |111.21|45.25 22,52 (18.04 [12.42 |568.81 |17.99
1996 |[23.63 |65.76 |31.33 |55.46 |128.17|104.47|171.01|112.31{124.9 |32.76 |23.31 |18 881.08 |27.94
1997 |17.09 [13.98 {11.85 |24.39 [122.9 |85.88 |100.52{54.04 [112.76|27.95 |14.19 [11.57 |597.21 |18.94
1998 [8.56 [9.08 |11.71 |20.21 |57.98 |61.21 [158.98({126.6 |78.69 [58.61 |27.62 [24.21 |643.47 |20.4
1999 [51.11 |65.89 [60.49 |72.27 |115.10/145.98|145.46{120.08{83.28 |40.07 (27.13 [31.20 |962.16 |[30.43
Ave. 15.873131.488{30.39 |58.03 |73.84 |96.65 |114.68|92.416}68.768|27.626|16.452|14.456|640.66 |20.30
S.D. = 140343
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Hourly Sea Level at 11 March 1885
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