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# # 5832707523: MAJOR GEOLOGY

KEYWORD: FLOODS / HYDROLOGICAL AND GEOMORPHOLOGICAL FACTORS / SAGA-GIS / NAN

WATERSHED / SUSCEPTIBILITY
THITINAN ANEKJINDARAT: TERRAIN ANALYSIS IN NAN WATERSHED APPLICATION FOR
FLOOD SUSCEPTIBILITY MAPPING. ADVISOR: ASSOCIATE PROFESSOR SANTI PAILOPLEE,
Ph.D., 43 pp.

The work aims to identify and cartographically represent sensitive areas (scenarios) to
river flooding in the Nan watershed, from the use of digital elevation models (DEM) and
System for Automated Geoscientific Analyses (SAGA-GIS) free software, in version 2.2.5. It was
produced a DEM with cells of 30 x 30 m hydrologically corrected, obtaining different maps
of geomorphological factor (vertical distance from the drainage network and closed
depressions) and hydrological factor (surface runoff, topographic wetness index, and

modified catchment area).

Integrating all this information the contrast index map was obtained, which once
reclassified, allowed the spatial delineation of the flood scenarios and their categories of
susceptibility. Flood susceptibility zone have been categorized into five risk levels that are

none, low, medium, high and very high.

The results suggest that the southwest of Nan watershed such as Uttaradit
Phitsanulok Phichit and Nakhon Sawan province are the zones of high and very high flood
susceptibility levels. From the checking real flooded areas of GISTDA found flood

susceptibility area synonymous with real flooded areas of GISTDA is rather more.

Department: Geology Student’s Signature _§ATWY__ bARNAUMIR

Field of Study: Geology Advisor’s Signature

Academic Year: 2018
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3) Wnaumad (River Flood) tinTuannUsSunasin 91 winu1nduiliaaunanndunninaawias

(% 1% (%
o 1 1

Iyaasganumisewit Usinasnniaussuigaddauun auaavisesanguinia ldviu vih Wiieanie

Y

(% '
[ a

11 AUAAWTIYINIY L39NAIY LSULATUIULSDUALED YN AULASUAMULELTE DUUNIDASNIUDI

T 30 LHUNNRANUIANGNAAUIALA



11

2.2.3 NaNSENUINUINIY
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2.3 Nuiidesannay

2.3.1 JgnunazAlNunUg
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Tingsanchali (1996: 5.1-5.4) na7i7 fiufiiAesgvinge (Flood Risk Area) {lufiufiid
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AoTIn Unuseu wazningdu laeluil 2 YadeiuansisszAuannudes fe 1) aunves
¢l a = A4 a ¢
win1sainidleniaiin 2) KansenunanuLielinwmnn1Tel
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Pngnndeluguiuunineg deluusiaraiiazusznausig Nuniingnnde Lazyar1Aly

]

demeiinaingnnde

2.3.2 MsnmuaNuideennde
Hunt (1984 : 201-224) lelauendninasilunisiuaiuidssavngde desenaume

JLAUAUTULTIVDINNAY (Flood Hazard Degree) hagseaumnuidease (Flood risk Degree) 310

[
=1

USUNUNAN 9 69

1. S¥AUANNTULTIVRIENNAY (Flood Hazard Degree)

1%
a =

sgiuAMuTUsITesennfaiieatesturunnvesgunfefifiniy waslemaingnnduidauduius
fumuUsINgE (Return Period) Ssrimunausuussoanidu 4 sefufe

1.1) gunselaiguuss (No Hazard Flooding) fwmalifuanmivhuedetuanimund us
fusinashunniBinashluanmunfifiesdntos

% v

1.2) gnnngusiuey (Low Hazard Flooding) nualduanmiiviuuinnInanmunf

Ll q

(%

lneduSinanisnnyseann 2 895 U

1.3) ginfesuussiiunas (Moderate Hazard Flooding) vuslifuan miiwiaaannnin
anund Teefiuinaninannussana 1.5 83 2.0 wh sesanmund euusngdmedenaiin
gNNABTENING 5 01 25 U

1.4) ginfesuussann (High Hazard Flooding) nwiualiiduanm dwhusnnnianmund

lpgdusunaniuinnit 2.0 wihweswaamuni daudsingdrvedeniaingnnsdeuinnii 25 U

2. szeumMILEsasy (Flood Risk Degree)

a A

syRuANMILdsennAsianuduiusiuAanTsukarnsgadeTinuasnindduvesussvvunondely
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gundeeanlu 4 szau fe

2.1) fiuiilaidesgnnas (No Risk Flooding Area) fvuslsiiuiiufignnestuaylaivilif
goyidetInuazninddu

2.2) WuiliAesgnnsetion (Low Risk Flooding Area) fnualiduiiuifiloniafingnnselsl

Juuse MlmAnausiangy ldasaintunisdyasivun wasvianudemesensnddulauinidn

[ ]

2.3) fiufidssonnseuiunats (Moderate Risk Flooding Area) fwualiiduiiuyiniilonisa

)

Angnndeuiunans manudemesensndadusasieneasnaunniuusliinisgaydedin
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v = I

2.4) NuiiFesgnnsioguuss (High Risk Flooding Area) fwualiluiiunfilenaingnnse
JULSIN wagIhaudemenedinuasnsngay naenaudeneasieuInTuninseaunude

gynnigUIunang

2.3.3 nMavhunuilidsagnnde

Marco (1992 : 353 — 373) namdsunuilidesgnnoin Wuukuiigivssmedivhiun
Tnslawz Liouansuauanaydnvaeivhuiiietu Wuduausdlaglfivensaiiviuluefindio
Hudeyadidylumsvi Sefdeyafituiinmanisaifiiadwihaduiinnweussneudy femnugnies
uiuou avannsadsudussduaugaesivinde

wuiidesgnnfeiadutoyaiuguiienmsolilumsnasutioatugnnde uas S
ddnyianansomansaifesziugnnse Idinmnuivesniain viemulnngdives sfuanugs
vo3th Snsnslva wazsveziailumaingnnde mafngnniousasaias delfAnanudeme
uazaulslavmnausundinanuidueg fnansenuseenaniinm Tndidss mslifau naonau
ningaudgnanaasinuywd duidudnuduiidesmany Wila wasfinnsanieiavesgnnie
PWIARNILTULTS wazAAdsefiagiatu eovmuumnstiesturmiudsmeaingnnde ms
vuaeiufidssgnndoTadunstiostumimdsmeangnndedudu 3 ESCAP (1988 Snaislu
Tingsanchali, 1996 : 4.1 — 4.2) lé’ﬁmuﬂi'ﬁmﬁﬁ'ﬂ,muﬁL?%mqmﬁa Imﬂ%’éﬁ’a;ﬂal,l,azﬁaﬁaﬁLﬁwﬁaa
b

2.3.3.1 dnwaen19sIldagIu (Geomorphological Approach)

JUWUUYRIaN YR AIUTEINA YT0ANYUENNETAUSNTIU WU AUAUSITUIR HUN19AUTDS

[ } [l 1
o a I 4

WU NANIUTT VTN UTnazaNvednnay Yaulnatuneina1n dnyurgiusemamvand
wansbiliutansiingrndelusin uiveuwaresihuwazuSnalandulviudsansauszua

Iolusgautuiy luduvemansenuseyuvuliles launsaussanaunigisila

o A

2.3.3.2 anndenaluans wunetiduisliadududeulnsldduseuuanuag

9

[ Y '
=

NUMIYIULaSEaUALANYaINUNT It TusAndudaua Favinlvmsiudavune

Y

wazAUdveINISingnndy wiistliaunsanansdmansenuiaziiniulueueas

N

3.3.3 Ainw1IaN15N19gMnInen (Hydrological and Hydraulic Approach)

NudsafeuvihtausamwIalanUSIN At HumasUSu v wazdun1anisaues
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2.4 SEUUANTEUNAYTAANS
2.4.1 lgUuAzANAINY

510Y Junsas uazanltd agidles (2545: 17) Wiauvuedn ssuvasaumagiaans

Y
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%38 Geographic Information System: GIS AansyuIuMINIUAEINTUTaNAlUTINUNmY

szuumauiunes Nldnmuadeyatararsaumeanianudiiusiuauddludanun g9

sULUULAEANLALTUS YR TRL AN UNTIA1Y A8aNTOWINNIATIENAIY GIS

v o v

2.5 $U38NNYIVD9

Usednd waesal (2544) Anwinisussendseuvansaunaglaansivedlaseiinug
desriansiingnndelunguiieunaudns Ineilingusvasdiieyssgndldtoyaniiiiey
Anwinsldussloviinuuazvaulunvasgnndelunguuneunauane ieussendlyssuy

ansauwmegienans lunsimueiuiiFesienisiingnndelungutiieunauaia waziive

1%

AnwumsnisUesiulazussimanuideneiiinangnnds mewmadansiasisideyame
AITENABNNIADS WaysyuuaTaUINANNAIEnS Nan1sANYINUIY NsUsEendlitoya

ATIIEY LANDSAT - 5 58y TM Jwnseninsiduselevinauluiuiiguusitieunauans wuii

tundmlngi uiuimndn semsldunnunUild fudwigdgniials Aufwigdgnline

LAZLUAYN UL AUAU amSunsUssenAldTsuvasaumaAlimans mMyuaiuiidesie
nsiingundeluunguuitheunsuans lnedinseisudsiiduamglaensiwainisiie
gnnde lawn Usunarhuedssiel auiuiuiluansiel Ysinasuianuinuinian sseu
& A & A a o P 1% [
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uuniufiladunuidesmoanndeseaugs Urunans 6 wagiuiinlddosgnnde wudn fud
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]

293,643 15 Anludoraz 3.73 nua1du wazladuesnisdosiusazussmsvainagnnse

Loun nseusnuuazdestunisungniuniildluiunsudvsenunndenuainduas n1sUgn



15

U’]Mi@luﬂumusLUUﬁL?mQlen ﬂ']iﬂ'JUﬂiJﬂ']{L?jWUV]ﬂ'ﬁLﬂ‘Umi RS NIIATUANNTINRUINUN
Kazakis N., Kougias I. and Patsialis T. (2015) laanwnisihaviinanevaninedsilunis

[y a

Uszlluiundusseuviuluseauninie Ineluauid@eatinvinyg Flood Hazard Index (FHI) Tunns

Y

¢ A =

MRUAkaZNITIATIE RN Fadunseurunsiaudoyans 7 wisifiwes Aenisavaulva,
TLYENWANATOVILNTTEUIEEN,ANE,ANaIn T, NsLEUsElevdnay, uUSIn T sluwae
5500381 Felanvueativen warunluamuialaenszuiunsinsieiatsudy faduisnswaun
wneuATgnIsalivewdde auatmtnila wavdeyaveansdiivesnuana1aiuasninig

v v A a A Y Y aa PN | Yo o A Y 9]
FOUNU,ANTNUHUTLESTIN AouwsnyatuIsnsiasdwnalyduilidesinviag (FHI) wazaenndos
[ v 1 a a 4 [ J a 4 Ay v < v (%
futhviuwaui nMsaesgvanubiiuamsfives lnsuirilaan FHI unanadusviiusuls
FHIS (methodology named FIGUSED-S) kagn 15N iUt atuayuauieduvesis
FIGUSED TnaiUSeuiisunanlaiulse iavesmnnisaidviulusfnuaslasunistuduiniznisieaue

Iilnangnees

gﬂﬁ 2.5-1 WHIRITUNDUN1TMN9IUITY (Kazakis N., Kougias |. and Patsialis T, 2015)

guﬁ 2.5-2 wnufinanaiuiidsaiouviog (Kazakis N., Kougias I. and Patsialis T, 2015)
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Garcia et al. (2016) Tavinns@Enwiunnilesulmiseanmuviiuluusumiuans Madre

de Dios Uszineaslag laglddviigoulmisenisiinuiviau Hydromorphometric Contrast Index

o

(HC) Tumsivuakasnsiasizianussuln daliminsieseilasodedadeniessaldugiu

(Geomorphological) @sUseneulume2auil Aesvilisyeymaiuinsananiuasssinuniduvay

q

figuen waztladeniagnningn (Hydrological) Fauszneulume3avil Aenistuauivesinuuiiui,

(%
A a

srtlrugNaugIUsEINA, Nunsudl FeloyariavualanunsammuaveuAuedan1UN1 Tl

Y

€

waraINNsaLUITEAUANLBaulIRan SRS

DTM to use |

Criteria and Factors Selection I-‘— Corrections
Fill sink
River burning

P il - — e i — e =, W= = ~
' 1-Closed depressions (CD) 3-Modified catchment area (MCA) 1
! 2-Vertical distance to the 4-Runoff-overland flow D8 -
| drainage network (VD) 5-Topographic wetness index (TW1) !
B e #
. B Dat i .
' MULTICRITERIA '@7 "
| EVALUATION -
. TECHNIQUE Standardized linear sum HCl= CD-VD+MCA+D8+TW1 1

(contrast index) -

N e - - — - —r—— e — = 4

Histogram Analysis

) o Perform
| YES I—l Is it the normal distribution? |—| NOT I— transformations
and adjustments

Use of statisticians to classify
(the standard deviations methods) [

¥
‘ Selecting class intervals |

!

| Reclassification and categorization of data |

¥
| Flood susceptibility map by category |

Y

JUN 2.5-3 unedlsdunoun1svinanidde (Garca et al, 2016)
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JUN 2.5-4 waanvinvilviaviun (Garcia et al, 2016)

JUN 2.5-4 unuiikansiiuiigeulmisenisiinuiviay (Garcia et al, 2016)

17



18

<
unn3
ad o a a o
5ATLUUNTTINY
msfinwesiilidufinundadeniinasenisiiauivihuuinaiuiguiiu Wednuaseuias

ez dnvhununuansziuanussulmsianisiingnndy wieunuausiuzuuvnsiunistioniu uay

USINWANTENUIINGNNAE FaAnwlanmuaIsnmsfinunuideseluil

3.1 gunsalildlunisfinu

3.2 Fupounsin
3.1 gunsainldludsinen
3.1.1 uuudaesseaugadaay (Digital Elevation Model: DEM) 4119 30x30 tAs
3.1.2 ABUNUADITENSARIS
3.1.3 TUSUATN SAGA GIS (System for Automated Geoscientific Analyses)
3.1.4 WUsWNIUABNTIADIANUSEUUANSAUNANIMART ArcGIS
3.2 TunauNSANY
3.2.1 Anweuiseuazsusudeyaiiiendas
1. Anwuazsunuideiiietestonmnuiuasiuiifnw

2. pmlvankuuIaedsEaugulauay (Digital Elevation Model: DEM)

3. wssdlusunsunldlumsliesgideya Inslusunsuildlunisussananauwazianina

Gi’fa;ﬂaﬁa System for Automated Geoscientific Analyses (SAGA)

=) a a Y (% o A
4. LmiEJiJiﬂiLLﬂillﬂ@lIW'JL@@iﬂ"l‘lﬁ%UUﬁ’]iﬁumﬁQNﬂ’]ﬁmi ArcGIS LWBIRNIHUN

v daa

3.2.2 Anwwmaninasiuazladeiidnsnaninudaulnsenisiingnnie

(Y ¢ A v a . . .
VanNNUNGIUAUFIUINYT (Geomorphological criteria)

'
o

1. dnwarssadugiulungu/fgum (Closed depression)
& Ay = 4 & oA A 1o i v & dy a2 A a = =
- il uiSsunseiunTUNegmn TR UNLITIAL B DTN UANNTULTINTE

a Vv [J [ [ Y a a - 1 X A 1%
mﬂmmaﬂuLﬂunmmumwﬂmﬂmﬂsmzumazaﬂwamuwwuulm
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2. 5E8¥NILUIRGRINa1UN (Vertical distance to the channel network)

[V}
o o o

- 1PN IUsEImANeBaiuA N flnaNanluguntuausadun

anwagssaldugulaibisaunsanensaiusuninuviula

nannNaegNnInen (Hydrological criteria)

17 ' [
o

1. fNunsuLn (Modified Catchment Area)

1% 1%

v o

- fuiiildusimnanifiasanegluusariiufidutladuddlunsesuieninia
My
2. mysassmslvaresiuariieseifiamamsiva Tnglumslesegvinisivans
N2130019AlAET0UBTANA (Runoff-overland flow D8)

- Wudadenife1vedagnseaduantantuLas NAN19Y89AMUANNTUYRINUN TNa

sofiAmansiafounvesinlnaanuigaasgiuidasdnanon1sinunyu
wsziusssusznaunindudaslinssuiunseuliaUsununsivagyauinalgly

AseuUSUNavnd s Ul Tun1sinassnisiinuiviou

1%
=

3. stlanuguduniiuseme (Topographic wetness index)

[ YK

- s undntauRustuLvvseunRlrau luaui e (Run off) Taetinanniile

' (%
a a % v YV o

fufPuAennudurdediiunn Weduazfuihlilusngulfaunsetiududmen
lianansaiuiildnnniiidud aunseitsdenalsisedudlifu (Water Table) inlnd
ﬁuﬁ’;u’msﬁu%qLﬁmmﬂﬂiﬂﬂgmiaisuaaqwa?mmﬁﬁwumﬂﬁﬂwmLLﬂw%aWiaﬁuLfJu
e TneAdildazansnsavsvenldiiuiladandutiugs Huilladanugui

(%

i lneyluiuindanuiugs azeguinalndass vseduuinamsududiumn

ad J [ < [ g daa a J 1 a 96’ 1
3.2.3 'Jﬁﬂ']’i’i'lllﬂ']Naa‘w5{]QQEJ‘VN‘VI&IQVI&IE]VISW@ﬂ?qllaau‘lﬂ’lﬁaﬂ'ﬁmﬂu"m?ﬂ

1.A131m35714 (Sstandard value)
\Humsulasdeyauieliiaunssisuiivuildssninsdoyaviossninsiudslagld
aung

(Vi-l) / O
Vi-Antayauraziiius (value of each raster map cell)
u—ﬂ'%aﬁlmammﬁm (arithmetic mean of the values of all raster map cells)

G—EhuLﬁENLuummg’m (standard deviation of the values of all raster map cells)
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2. idwiuaninnuseulmsonisiiaiiviay (Hydromorphometric Contrast Index)
HCI= (CD + MCA +D8 +TW1- VD)
CD: Closed depressions
VD: Vertical distance to drainage network
CA: Catchment area
D8: Runoff-overland flow
TWI: Topographic wetness index

3.2.4 Mmynseinindayadifviinaasanugaulnldenisiiauiviou
(Histogram Analysis)

3.2.5 m3danguuszsinnvasdayalud (Reclassification and categorization of data)

‘NI L 1 ¥ 1
#1319 2.5-1 G]’ﬁ’NLLﬁﬂQﬂ'ﬁ’%@ﬂ’QN‘Ui%LﬂVl“UEN“UE]JJUaELMEJ



3.2.6 InVuNUNLEAAITZAUAMNTaULNINTRAUINUS gL
3.2.7 afiuneuazaiunanisAne

3.2.8 dnauslugduuudunuiuazdnviguiduseauatuauysal
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NaN15ANE

msfnwFes malinresidnuas givssmeluiuiiduiniou: msussandlddmsuma
wufluansszdumsgeulmsentnAntvi §ideldutmanisfnwoondu 3 duw il

0.1 véninniwazdiififdvinareauseulmson st Vinaguiin

4.2 voumiiuiiseulmnsenaiatwihu Tnemsdszendldssuuasaunagiiaans

(Geographic Information System: GIS)

4.3 Mssudsszduamseulmnsensiiaivi
FausiazanuiiswanBondatolud

v Adaa a '

4.1 nannadiwazayindisniwasanlnugaulnisanisiiauvion usiigaunuu

- Wﬁmnmﬂﬁiﬁﬁﬁmgﬂuawm (Geomorphological criteria)

g"dﬁ 4.1-1 nannaueisIdugIWINE (Geomorphological criteria)

- nannausignnInen (Hydrological criteria)

JUN 4.1-2 naninaueignninen (Hydrological criteria)
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4.1.1 wdnnauassalaug1uINeT (Geomorphological criteria)
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1. dnwauessaldugruluvan/naun (Closed depression)

JUT 4.1-3 unuiuansrnauidnvaessdidngnudunau/fgusi (Closed depression)
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1 & A

usaIsA NunlunguilanunsananiAiClosed depressionlgituriu willuriideudiewin vinlragula
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WALDUNULA LUADELANAIIIINUTIUTDUTINUINUN

2. 52ULN9UINIRINATUN (Vertical distance to the channel network)

JUN 4.1-4 uRuiuanerfilseeenaiuInaIng1in (Vertical distance to the channel network)

NLNUNLARAIAT Vertical distance to the channel network tu LaasliiiuI
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4.1.2 naniNaNssalanIgIuINgn (Geomorphological criteria)
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1.7uN5UU1 (Modified Catchment Area)
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SUT 4.1-5 unuiuanasndvifuizud (Modified Catchment Area)
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2 USunauinfilvaunuuRinAu (Runoff-overland flow)

JUN 4.1-6 uruiiwansraviiusunannluauiuuianu (Runoff-overland flow)
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3. stianuguIugiUsEve (Topographic wetness index)
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JUN 4.1-7 unuiuansrdiavianugudugiiuseme (Topographic wetness index)
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4.2 vauwanungaululsanisiinuvian laen1sussandldssuuansaumaglianans

(Geographic Information System : GIS)

4.2.1 Hydromorphometric Contrast Index (HCI) AaAtfuduansnaugaulninanisiia

90’ 1 8 14
Wiy Fenlaanaunns

HCl=(CD+MCA+D8+TWI-VD)

CD: Closed depression

VD: Vertical Distance to Channel Network
TWI: Topographic Wetness Index

D8: Runoff-overland flow (D8)
MCA: Modified Catchment Area
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