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Abstract

Climate change, global warming or greenhouse gas phenomenon is an important
environmental issue affecting worldwide. Many countries are facing with more extreme
and higher frequencies of droughts, flooding, cyclones, heat waves, and forest fires since
the last decade. From the Intergovernmental Panel on Climate Change (IPCC) 2001, the
average temperature on the earth surface increases approximately 1.4 to 5.8 degree
Celsius. Groundwater is a vital resource in daily life sustainability and food stability to
millions of people around the world especially to the developing countries in Asia.
Impact of climate change increases existed stresses on groundwater resource. Climate
change can decrease groundwater recharge in some areas and increase groundwater
pumping due to higher uncertainty and fluctuation in rainfall and surface water flow.
From the statistics of the Thailand Groundwater Resource Department, the groundwater
withdraw in the Bangkok metropotitan area has continuousty increased from 1995 to 1997
and in 1997 the pumping rate reached the plateau of 1,538,000 m3/day while the safe
yield in the area is only 1.25 million m3/day. The government has imposed mitigation
rutes and regulations ever since 1998 and the resuttant pumping rate was 584,000
m3/day. From this research study to establish the impact of climate variability to
groundwater resource, the study decomposed factors that influence groundwater change
using mathematics process, e.e. defrending and Fourier series. The result shows that
groundwater fluctuates with the cycles of 19.5 and 6 years. The 6-year period is expected
to be the result from ENSO and IOD, while the period of 19.5 years is influenced from
some other climate variability in the global scale.
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2.2.8 Empirical evidence for Thailand surface air temperature change: Possibte
causal attributions and impacts (2004) Dr. Atsamon Limsakul. Environmental Research
and Training Center, Department of Environmental Quality Promotion.
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Wwadulae1n1d (Zone of Aeration)

wm*wﬂimzuﬂaauﬂmmuzumsLﬂaauuﬂaqagmaamam Lﬂuﬁuwaa"lmmﬂu’luﬁ"ﬂu
AUUTIINTE m'mwmunuu'flmﬁu 48927195 mwmmuummmﬁumm imummuuﬂimaaulﬂ
AUHANIA U qgu,l,aqszmum%anrmqgNuwmﬁ'mamnmmlmﬂu 3-UnEY A

& 3 / \ & a o o M @
1) waauuludy (zone of soil moisture) Ae USLIAUASINAAINGISIN AYA1U150
padudnilulgle TneRvgaduainuiuainiu wdvdeslissmenanailulegussennia use
U'Nﬂ%’qmmﬁu’luﬁuazssmag:mimn'miﬂﬂmq

iy ar W ey | A A o oS L 5 gva o
2) walidndaneih (intermediate zone) fis Uilinifiagseninuamilanuiuim
] 5 & o & | H oY ava. .d a g | o1 ¥ P
guenin Wuwsilunlvaduvaniasfiuildniu Feusnaiidldauisadnilul4le

wfT NN T & I W el ¥ 4

3) watusnul (capillary zone) Ae Ulialedinilassduiilafuy Wanwadiag
AuandudunmuLsfgaseritlianavesiunteiuiull - anugwentatuemirluediy
silanazauraussdinfiu

[wRdUsnleul (Zone of Saturation)

A g ) ] 1 1 = ;Y ) 'n’ Ve ] [ g 1 lo’ a a
wanihegiiundesinsywidindu frsviuilafugendissdutiunaniifu
ihlaauasivaasuvaniiify  wedmnssdulaauinIIsesudumaadiiify Ynannumrail
frfuazlvaduaaudutrlasu

3.1.2 Usy Lma%amwuma‘au@umma'mmnuu'ﬂ,ﬂmu [As@ a';ﬁzuna 2543}

Fuiiuguunliusesdiu (Unconfined Aquifer)

o Qs

fuituguiiidudaiveina Januduwvinfuauduusseania ualuniuaa

muiduasuswsgauatlandanaimsaisvsuimauivaduivguthlfuseiull dhaslvadud

=

] ) 'a’ | -2 a/ g VY A 1 a
US‘U'Iﬂﬂﬁtkﬁ%%SNiSWUU'}mqﬂUi:"ﬂUUﬂCﬂQUWGQU‘iL’Jm‘JE}U‘]
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o
Y] b 4

Fuituguuifiusssiu (Confined Aquifer)

Juiuguinegssuinctuiunldgeulmiduduwieduiulaenusenuagns

Fruvukaza1uate wantalanlnuduadtadunisinaluve fauduuinniindueay
$ -] ) ) :ll o v IDI ¥ A ) ) l; | a [*)
UsTnd Fenviinisiansusuianariutuiuguiiusaiuivindsagainitseduannunuves
FuituduinTuseiull sufodudmmeduun
n.; Y U .ol

Fuiuguiasu (Perch Aquifer)

1

< 5 v 1

5 L=y 14 ¥ c' Va t 3 a a o of '
Fuituguihfeglduvunssestuduniumieiuiivin willoguirTuuldl

wuhesualUinseiiiegedeiite dwnnduiudiniasuiifaduiiuzintuilvady

4 2 a a
panuIUULIRIAY
3.1.3 auaudmvestuiiuduilanundnanedilafiu [Ash 8Tauna, 2543]
AENTU (Porosity)

AU AedasdiuseninUininsterinvesiuniefiunsuiinaimunve iy

ANUNTU @ = @ (3.1)

o
Toufl o fo AW (%)
=] 1= 1 ] P=3 4 a do
w  fe Yiumsterivesiuvieiuiiisosuan
=1 = g £=1 A _a AQ
waz vV #e USweesvuatesRuvse iR TTan
Usmanhlddugnazausgaudesinseniufinfunissesuanvasiiuniniey
y v B oo Y
Fuagfiuaue JUsn wazmsvvsudefuviedu Huuderaildiannumgugddd mndufiudu
\insesunni iedwusznauuisdiuaunsaazanaluiuinld  anuwgudmiuduuaziiy

UssLameneuandlunisneg 3.1

d = o o 1
#19719% 3.1 AUNTUTIAULESNUTUARN N

AulasAuTilngeg ANWY (%)
Auniien 45 - 55
flunznau 40 - 50
V518UIUNANNEYITIUREIU 35 -40
naziduatanaauinnas 30 -35
mwaﬁ'u.aua 30-40
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GE)

n3m ( gravel ) 30 - 40
NTIANEAUNTIY 20-35
#iunse ( sandstone ) 10 -20
Wy ( limestone ) 1-10

fan [Asd f1auna, 2543, gnniven Hydrology Fariadedt 1, AFUNN: A INedesdn
919910 NED H.C. Hwang and Carlos E. Hita, Fundamentals of Hydraulic Engineering
Systems,University of Houston, Texas, Prentice Hall, 1987,370 pp.]

3.1.4 paAsiAnnMenmyen iy [AsA §3aung, 2543]
gaumil (Temperature)

gamgivenhilnalusunisislfitemuaiteesdmanionisanUiunaesndiau
o -
hasaten

Aaudungn - Ane (Positive Potential of the Hydrogen lons: pH)

wlede Arlalasiaulessu (H) wazlemsandalossu (OH) lwihiuwirduintdes
] ' 1 o o & g ) 5 o '
\iesls pH aziiAnagsewing 0- 14 thudgvivieurfiilunarsasiidl pH = 7.0 Uhiill pH dnda 7
o & Y da ] a & ¥ d o v Y o
seflanwidunsn Uil pH gandt 7 exllanamdusn sunasgrutauiivualddidiaiay
Dunsmduswegsznin 7.0 - 8.5 ualinstdesndt 6.5 wieunnndh 9.2

Al (Electrical Conductivity: EC)

14
=5 o

AnsdtiiivesiasuinvietesTuedivednuasyumarsasanenileglui

G
=i a

1 a @ o a S g o v 18 d
ﬂﬂﬂ'ﬁﬂ'ﬂ%’\lﬂ'] LLUiNuIﬂaﬁiﬁﬂuqufJuﬂlaﬂuﬂ u'muE]m‘vmmmﬁl:’za'ﬁa‘éﬂmﬂ%aza’lElllﬂﬂm'mﬂw

L} U v

foumpiisn Arnsiilaiadvhadulaiiey (Mhos/cmvislulasfiuu/mu (s/cm) Taeviluly

E
9

:1 1 L) 2 1 at f,"
iridlansihinihdesndh 1,000 lulastaway. daduthaannd
yasdeazaratiwianae TDS (total dissolved solid)

U d9azaeuInearun AMunaaInAsIssitesnvadsazatetialuis
' v o ¥ d v °
Inarunszaensadlanta Wansewswiwgiuaagaan nkunszaunsaslawaaluiinag
sewgazmUTInavedsazateinle

ANLANTEN (Salinity)

a1sasednanuiAy iWunisasaialsuiandedasateviinuludduudeds
n3ee Tnefimiielugluniefudiu (ppt downain part per thousand) AraANvatimeia
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vaslaniiAnade 35 ppt u’mmum‘lmﬂu 0.5 ppt thnsenildn 0.5 - 25 ppt ﬂ’lﬂ‘J’IZJLﬂ%J‘il%LLﬂﬂW’N
nuwuaanuﬂsmmwmmmﬁw ihenfiuzazans wieudhasesesenirninAuiurihga Wy
Ummﬂmuum Uiumwaqmaa’lummumﬂ15mﬂzgaa'1wu<mi°a°dumw wudsdiPeuiinlaly
UShauvideiniy

3.1.5 maniieufivenildfdu (Movement of Ground Water) [anegild wnsinaiasay,

1

2546]
nguesnsd (Darcy’s Law)

V=kS (3.2)

V AaAusivanisiva
S Aim AUAIAWIIEY hydraulic gradient
1 a2 Q" 1 1 2
K AaArdulssavsindisiduifsituaiiusi

K <Al a -5’ d v oo a4 & v oo o
Uszinaunisivavendt g Ade (enaeInd1ss (v) uariuimindngns) Rulimihdagnd

. a X d woa & ) L = o .
(effective area) AB WUNMUIRAVISVNA (gross area) AMAMIBAIYEY porosity (p) YaIRINAN (media)

g=kpAS=KAS (3.3)

K Funirdudssandvasnadusinild (coefficient of permeability) ¥i3eautvadians
(hydraulic conductivity) TuagfunaaiFreniwisvadauasanaiAestnasilvariou

k=kiL =cq? L (3.4)
P P

K Aaf1 intrinsic permeability A specific weight 9aiiviavaseilna
1 fia absolute viscosity

C Wuuwawmesiienugus (shape) n1si3eeia (packing) AU uazdnvalved19du
YoIINaN

d W
d AeAaduvasruindsdinessdianane

AduUssAnEueIn1TNI (transmissibility) Aexagmusznitsaidulszdnsuesnimuduniu
LLasAIUNUT y Vad aquifer

T=Ky (3.5)
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8l B 1Wumnuniwes aquifer 2zl

g=KByS=TBS (3.6)

3.1.6 NIPUUMITUAIAY (Infiltration Process) [enegild wnsnama3ey, 2546)

nsvunIBuasiusuiuludsiiinnasdiafuhesdududafuiasunsaduly
AunuussismufuIunIsisAudNfmeantulsigrusdlanasitbiintlvadndusdvludiu
o = é’ a ¥ !
awusafinnTanuenuiinamnutuluiuliidu 4 du flo

2
y LY o

] Ja a . d! 1 J YV a o
1. dufiBudawiaend (saturation zone) Fadudwieglndiuiafu

4% 1 . [ d % 1 & a da ey 1
2. i wwndsny (transmission zone) (Wudiumihlnasusufurneisudalsl
duA3lAEUSUIUATLTURADANTINGALNALA BAY

a

3, gufimauden (wetting zone) Wuduinnutumdsfudulneluturuidnas
Tuasilanututies

Y w do w . v o o a 5 o as o
4. nihdanidalen (wetting front) Wunihaansudeniuasdasiinisuaeu
AU 1NTIALSY Feustuad Auaiiruduuend1eiuLIn AuasatenseniRudeniuiy
wialaoenadatay

3.1.7 Usthunma

vethunma (Groundwater well) wiaiSanlaudedn veth Aeveflupadlulianu
wagilgUslsiumalvadundiniglude eruiiuguidendlateudnwineasBonvasis
#un vinvesedr msliussTemianded dudsnevresieduastuneulnsasvesnis
Reafevath

L% & 1 b4 I %’ b d‘ v o 5 5
TngUszasAvasnisdeaiisativinia e Tliweldaulnauilan vidluasudou
a I dp vy a H o 1 | il 1 e w H
3303 uavanawnssy vanlduilaatiaiaiienit Yathay (drinking wel) dawildadlaatn
uIa 138071 Uetld  uazdanunsalddananisaliiuinia n1sdananisel (observation)
] » . & o : ) o < '
wian1afl15e 3 (monitoring) Ae n1sfinwnisiUBeunlaswesdsladuminunaniiluluteni
1w ' . R 1 yw v 5 i o 4 o a
Uedunanisal (monitoring well) 1y TdinssRuihuimanuasuulamuggnia el
g a :1 A 27 o’ [ g o
yanglavosinimanaziianisiinaasaziadouily wielfiAufediaiuniiaseiaunm
S P ! o 3 4 o Y @ 3 [N ?
i1 Wudu Yedunansalsziudumaiefnszduussduidniidudugudnaeuaidn wu
1.5-2 i1 Fandn Indlediees (piezometer) Herualisiuiesaandesin fAalelines unnaingd
i1 Indlafiwesasinnuguenhnieiiszduieafieazmnlunsnsisinseivuseivihuieiu
o v 3 ‘Y v w o ay_a ¢ o d o vae aa a a4 <
iedhaimselisesiui ndelndlafiwes dwsvinlidngvnssdinerlusdndentessunud
WesisseniesEAuLsulluleriinlidnnuvangquadn piezometer surface dlutlagluililey
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P 1 . . v o ) ' v ow o a
Sun¥elmidn potentiometric surface S winidsslanlinasldvedunanisaiiienisgulnausing
wazszAuihuImasranas Wilduluausssuwd widedunanisainaunimiuiaiasesiivduru

¢ pod 4 & d w1 g » P <
Audnanuuialngweriasesilaiudisdahaelddnlule wu 3-4

3.2 9¥fims Interpolation Yaya

n17 Interpolate  Haya Ae nsadraduuuliniteyssanulusfnuazeuinn
Tnendionl#38 Inverse Distance Weight (IDW) 38 IDW vinmsuszanauriayadeiuiiarldqad
wiuAeyafleglnduuszinaannnnitldyeieglnaseniulagldmdasimindediunduas
szopnsEwingaentids K namldhisseemaiadumdinimninazasasediemniins
Lﬁu%w%aamawaqﬁwdwﬁwﬁn'ﬁuagjﬁuﬁwnﬁné’a K &1 K=0 uasilslifinsanasvasszeeneay
nqgaiinsuddeyantflunismaneadeyaiilimsuarda K iuduedamimind iy
ssasﬁﬂﬁwi'}wmzamaqatjwi’mﬁ')ﬁqgﬂ 31

1.0 (
E° 08 \p =4
g 0.61 P=
o %2
2 041
o
& a2
‘.“.E-E-Mmm--.
001 ~
0 5 10 15 20
Distance

o o @ | ' y " v w1 o w ¥ 4 S o
AN 3.1 ﬂ'l'ulaNWUﬁti’JW']'NixER:'V]quﬂﬂqqﬂﬂﬂﬁwiqUﬂqﬂagaﬂ'Uﬂ']UﬂﬂanﬂBQﬂjﬂfNu’]‘WUﬂ

o o & o H - i g &

Tunsusvanaayaldanuiiuuy IDW i1 K IAndussiiieeunyaieginaiausly

lumsaavaneganlinTwAdeyalaeiaunisialudmiunssuiunts - Inverse  Distance
Weighted Method #®

25T
z, ==~
o s l
i=l dxk

(3.7

Tneil 2, Ao Arfignuszanaiiye o
Z, e AdfeyavasyaiinsiuAfeya (A1ves control point)
d, i svegvesEinegaivsuAdeya w 90 | Augaitlivsiuadeyage o
s fio Suwaugaivuteys Mdlunisussnuddeya
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3.3 ¥{N1IMIAMUEUNUSAIY Autocorrelation uas Pearson correlation

Correlation  (similarity) ﬂamsvﬂmmwmaunwauﬂﬂauatgzywaaas'dﬂau

W%’]'iill'l’ﬂ’]ﬂNaaWﬁﬂ'ﬁﬂﬂJ'UEN?]U’TWUENVN?IEN?UFI&U ELI'U’NL'Ja']LﬂU'JﬂU LLa?UWNaaWﬁmﬂ

MUALIUINTINAY mgﬂﬂauaaquﬂaummw 32 fildnuusviloutu HAAWSINNTAR
Unwisaaadsieiy udnhunuinsauiu ssvibilanaawsiinnduvinuasiiangs

el e AN

o 4 daw @
AWt 3.2 wansguaauvedganamlidnyusimilounu

' < o 4 O o e o 1 v w o @ &
ama‘liﬂmuLuaiﬂﬂaumaamanwm“wumnm’nnummww &3 NaﬁWGfﬂ'lﬂﬂ'ﬁﬂmU'N
L’Ja’la"liluﬂ’lLﬂuU'mLLa“‘UNL‘Ja'}G'WIJﬂ‘ILﬂUﬁUVI'ﬂMNaiNJNﬂQU‘JﬂLLa wnmanum‘lmmaawaum

wWlnamud

J J d L 1 L
AW 3.3 uansgunauveIdygalanyasLANAIY

AsITL IR TG g unlanvuzvilouiuuaiinaivaeuanuvse Time shift

Fannit 3.4
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al

bl

< d o [V v o ;
AT 3.4 uanguaaumileuiuuAR 1IN (time shift)

PN 3.4 diiaesgurduiiariiuansna time shift Wugud sadwsvemasuues
wa@,mmﬂgUﬂéuﬁaaaqmﬁﬁwﬁmn’]umnuasﬁa‘wqamﬁauﬁugdaé‘uﬁfgzgﬂm’lumwﬁ 32 W5
Fynravisaosdianseiu udlunsddt ime . shift . viemuandsiuan  agvinli
sUnduismasdidnuusiiuanmetunadniansnuiutamagussiimtaeidilndgud ianunse
wnadevemadnsluudardas  tme shift lalAsnismnanasniusisdwiud e man
Eusmiriadsvemadniumdesiuieiduues time shift lnsunuuaulanaiaan time shift way
unudauansdiadsvomasa lunisiasandasionsaumsasinuestanu ngUndutes
dyarandioaiu uramiruludmaamildinaewnaiu (time shift Lﬂﬁvz‘lﬂ”ﬁunﬂwﬁﬁﬁ'qu
(enindsaeaide time shift \Tugud wazildrioadnlndaudiile time shift Wiy dunsmils
\193unds auto-correlation function 1e43UAdu WunsWLARA MWL 38 correlation
szwingurBugUaduRsIfuRiivun time shift sineqiy nanferhnennvemagsswing
sURBuA IR uuAs s aaaluiliduaas time shift Fideiu

ANTUNANT 3.5 wansdoyeunnives random noise Luuwils dslanwazglimilouiu
waldlaweudiou dynaludinaimieagiu w3 time  shift  #aqiu Mdudnyuzns v
auto-correlation function lé3siidnwausiivangeasludnuas spike lugianan time shift (ugud
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a) Time record of random noise

=3.0000 1

0.0 Sec 40.000 m

3,0000

b) Auto correlation of random noise

2.0000

50000 4
m T —] e ST S T I— T h 9
-4,0000 m 0 Sec 14,000 m

| d daw 1 ' 3
nMwi 3.5 Lamguaaunilaneazlifintuiiaiwiueu (random noise)

J a o ) ' -, § W ) ?,’ L
Wenasannsaldygiuiienag e Pseudo random noise #eilanweazilnisgniuves
Auvandutneg wazidle time shift  whnumusafgaiutiu idunsiwes auto-correlation
g 1 Il L 4
wUTINgpeak TUIUAEIN AINMT 3.6

al Time record of random noise

3,0000 ‘f_— )

- -
-
=

-

b) Auto correlation of random noise
T E———— " — .
*\M/V\ﬁﬂ M ANl A AA A AN AP e A
=500.00 . ,0,
| T T T i T ] ¢
=4.0000 m 0 Sec 14.000 m

o i a .
NN 3.6 RS auto correlation Ya3deyR UL UY pseudo random noise
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NNTaiaesaeg1avee Auto-correlation inaIL mmm‘dﬂauanwm uq AuAneg
fusenluiiddlilayeds  wiviasansdvilliismsiudn ns auto-correlation  veiidnwadl

a .a’ Q v P W e = g ¢ c‘ﬂ
runanindiluvihueadsatuuaziinunawiduiunisdeaunaitivesguaauiiansn

Uszlawves auto-correlation ﬁammanz’(tgcgﬂmaaﬂmnﬁcgsmm'lmqﬁ'qniumuw‘%a
NAUYIUMIE noise w%aé’cgtymsumu Wi 3.7 uamsﬂﬂéuﬁﬂmﬁau random noise Wil
atgfgﬂm‘sﬂﬂau‘maumuuau‘dmmmqnnnaunuaa Tumwm 3 7 T.ﬂmmsmmmaammu 100 A1
waaammm’lumsamnﬂw auto-correlate Fusn wiiudiivaen time shift I.‘LJ‘UFI‘UEJ nymlazdu
dnwaie spike Tuvazdiana time shift auq @unsmaziidnuuzuanaiiumunmedeguaiy
erfiignnavegudnygneisediedaey

al
300,00

0.0 Sec 10,000 m

4 % £ J (cJ o @
AN 3.7 uam auto-correlation WBIAEYIFUATUYIBUNQNAYYIUTUNIUNAUNY

(K]
-l ol <

Auto-correlation " @mnsa Ul FARvImmMs A minsduasifiey  Aupudnd
Snvarduaddudnlutaesdun  veragneeudisrmitug Wurwddemevemdugniu
Huas @139 HiilmadianisTadygnadnwuuniiie Cross Correlation Faldwaidadeatu
auto-correlation ﬁ'dﬁm‘;mﬂg‘uﬂgugﬂﬂgutﬁaﬁdﬁ time shift #1397 uA cross correlation
LfJumiﬁmsm’lmmmmﬁauﬁ'u'uaaaaﬁiywﬁﬁé’nngﬂﬂé’uumnshaf‘fu

3.4 ngud] Fourier series expansion

ey " -
miLuJiﬂi'Jwaoazyfg'lmmwﬁanwm-’luLUui"mm‘u(random noise) wazdtynyIunil

’ummuauﬂmmaamaé’uq ‘wsaauwaﬁ(lmpulse) mmsduaaammmaqe‘(zgtm:umnanmmwﬂuﬂ
FFT (Fast Fourier Transform) tuvileen wﬂumaamﬁwauamnsﬂaaua‘(&ufgnmﬂiunaums

Reduaemaile Fast Fourier Transform (FFT)
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a o 4 ) ) o v
FFT Wumeilafiaiesiieantsduasiieuiiansausnanudls (spectrum analyser)
o o & <& o o 14 a ' a °
nlglunisugnarudandygraduazidiouniald Iae FFT WuuAmaiialunisfuiu
o
nsvuIUNIswlas DFT wWeaalia1lunisulas DFT

DFT (Discrete Fourier Transform) e nszurunisnsadiamansiveldiansanasluing
videRui uasaqéﬂsznaumodwwaaéwﬁ'w%aﬂejué'sgcywmttuulﬂdatﬁaq (discrete time signal)
%aﬁmmwmlﬁdatﬁaaﬁwiﬁma1nnszmumwjué’mmmﬁﬁmwm‘mﬁaa’lu‘ﬁwmunm‘[m
(sampling)

DFS (Discrete Fourier Series) Wunsvuaumsudasdgaradulauunaibidedeiy
(discrete)  wazuau Widudygretulawuanud Thidaidewazfumuuiu wilune
UjtRiseranudgygiad Lifaiviarils Wudyyraduiad vardygyiuusuney
Tumsaneiisfaadenivsanlasdadaaiadunidamils uaym DFS Y29y IUTININGD
Tagauydlidutanamisa Inenssuuwasdyaalasnsyuiuns DFS wiestimiiauil
\3192436071 DFT

auumw wadieridu fx) ilidnwasitupiu 2L wnquaaidull 2L Suiiirwesiteitu
fx) 9sndusnagiieiu

/A\/I/ \)\/QL }/

x+2L

K--A

Weuluaunisin f(x) = fx+2L)

= ‘Q'l L4 % Y A’
annTn Weuilndu fix) Wegluguvewauintas sin uag cos el deil

flx)=3 a0+Za,.cos(~-m~-~) Zb sm( )

Tneii

1 L
=I—‘ILf(x)dx
1 rt nmx
=ZILf(.\')OOS‘—L-—)dX
bn=1fo(x)sin(:'—{r—i)dx.
Ly L
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& 1 v 1 w N v o o &£
dufife i fix) ey wdrfedeulnl eglugunauinves cos fusin 1d Tnefiduussdng
(an ua® by) vewsaEwaimlfngmsthauy
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4.2. Wnssvdayaidenuil e mslinnzitsaniunisailiagiu lnenisiandeyaun
afadunuiltuieyssinuns lae Plot deyaas GIS
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