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A Study of Engineering Properties of the Soil on Si-Chung Island for SWAT Modeling
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Abstract

Si-Chung Island is a tourist destination, although it covers
an area of dsquare kilometers. The geologic stratification

consists of marble and sandstone. The heavy rain fell in rainy

season, but the water was insufficient in dry season. The governor
needs to buy fresh water from Siracha’s mainland, which high cost.
Water shortage can reduce economic potential and negatively
impacts of lives. The discovered groundwater resources were
insufficient for demand due to the aquifers. Thus, surface water
exploitation must perform properly. Estimation of surface runoff on
small islands can be performed using Geographic Information System
(GIS), which contains an extension Soil and Water Assessment Tool
(SWAT) for calculate hydrological cycle, many parameters required.
Some of them are SOL (Soil parameters) that impact surface runoff
quantities. In case of Si-Chung Island, there are no available data for
soil series, it was unable to meet reliable soil data. The purpose of
this research to determine soil map and soil parameters, based on
testing result. Soil sample was collected 14 locations all over the
island, divided soil region by using Thiessen polygon. The initial soil
data of Si-Chung Island was generated. The results showed that most
of the soils on Si-Chung were classified as sandy clay soils.
Hydrological soils can be classified to group C and D. Saturated

hydraulic conductivity is low and high surface runoff potential.
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SWAT_CODE

=IF200 Disturbed Deciduous Forest
£1F201 Dense Deciduous Forest
£IM302 Laterite Pit

U101 City, Town, Comercial
U301 Institutional Land

=3U404 Habor

£1U502 Factory

=IW101 Canal

=1wW103 Ocean

=W201 Reservoir

500 250 O 500 1,000 1,500 Meters

FUN 3 unuiinasldidu (Land Use Map) 1n1edda

(nsusauninu, 2563)
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nmadendundufviudaiuuinadlinddnisssunanioe
Tndidunanisivavesih anunsaiudegiala 14 dwmus Tududy
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Uldldinseatieyaianziieiie (Hand Auger) Yni1sediiod157956y

U ldAuuarszduduiiu (Bed Rock) nyafi azvinisifiusiegis
= DN A Y Y 1 g 2
AnuanuthAuaisszana 100 cm wdsniviieguaiaagld

a o

FEnsanennwasSuiindidanvinnsiiusegng
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Brsftusegaihjadunserilaglifiedesinaviegunsaiviin
funzadsdanimdufuifamnudeuwiu (Cohesive Soil) a13130
iuldviedeisnanald gunsalilfifusodaduiduvie PvC 4
Fuanin wen. 8.5 A1 10 cm MHAEMInaviaiufiogsady
FuAuiidosnisauldfuduviauazgaiusey 4 viaifuiesseon
wielannsonduvioaaninanauld antduieldgmanainla e
Ungsliuiumnihnduamaseuluesfuianisuanduguit 4 nis
\iudaeisildiegieiunsanin (Undisturbed sample) usazgn

sunmuuinaeuludunounisng tesinnszuendanunun ARy

Tunsrvendslilassasrananulndlfessssuvfnaznsuusunng

SAMPLE 11, 12 ()

TIN: fom AN DIE: 200, N
LOGHTION 7 G5, ¥
pEPT s 20 G

25 wisiiwasauly SWAT

wis1dwesauly SWAT wuseandu 2 dau laun wisilmes
naAEAIMLarnIsIAwes Al nenteamiginunsivady
Y a a a A o a
Y99 M3paINE b LIaAL aaiiifeafunsildsunlasasiaillu
wInfu Jeyan1sndimesaulu SWAT avgnmiteUszuianatoy
Hydrologic Response Units (HRUs) @ aluld Taeda HRUs agld

71319 lookup (.csv) dmiudugteyanmanuay (Attribute) Tuwau

q

v va a

Adoyafu (Soil Map) FuauandAdulugiudeya SWAT 44
miNeANNIIYBULAYeIAUL Az ydngnimuaf s Teyafiu
(Soil map) AriANTATBYARUMINAMYNUNUTTIENISTnes
fumamenin liun anunuivesiuudazdu (Z lunize mm)
aruduluAud Ry luldle (Awe Tumiag mmH,0/mm) A
Fuuszans aruduldvesivluanmduds (Klumiae mm/h)
Wedifurvesnzneudunsd (CBN lunuas % lnsvmiingu)
Wesiuduemsie Weilludvesiuwmilen wWesi@udvesnsnouei
unsd (% laevhmindu) wWedidusvesiiu (ROCK luniae %lae
vmifnsau) Auusazydnvzgnduunidunqunisgnninen

(Hydrologic Soil Group: HYDGRP) A fis D Fefungy A Dufudiil
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Fuilufungu D WuAuiisleduifothisasnisdud ufudin
aziBun vandald Widnenmiwinfafiugs dwsuduiiniu (Surface
Layer) Aungu A fid1duuszand annudulduinnd 254.0 mm/h
fungy B frrduuszansauduldsening 84.0-254.0 mm/h fu
ndu C 8.4-84.0 mm/h ngu D fimAduuszansanudalsiosndy
8.4 mm/h uenndiaunsaUszfiumstaeznnuinungneu
anansaldaunisnzneu Universal Soil Loss Equation (USLE) wile
Aalauiy

2.6 MSNAAOUS 1019

n1IMegeudteg AU utunIMINIinesAu dmsunis
Uszifiutvineng SWAT [12] m3fiwesnienisaiwaiunsamlasie
Teveaeun1augiinadans Jugainls SWAT Auisnismaaeunig

Ugiinarans uanslunnsad 1

A [YRR a a v A
A9 1 ﬂ]U@W’]i']&JLGI@%ﬂUGﬂlJ SWAT CODE ﬂm%mimaaumaﬂgﬁ

NaFEnS
SWAT CODE DEFINITION UNIT LABORATORY
Hydrologic Soil Group Permeability Test,
HYDGRP -
(A, B,C,D) In-Situ Field Test
SOL_BD Bulk Density T/m? Bulk Density Test
Saturated Hydraulic Permeability Test,
SOL K mm/h
N Conductivity In-Situ Field Test
AUNAVUIATENTIN % By Soil Sieve Analysis,
SOL _SILT
0.050-0.002 mm Weight Hydrometer Test
m.gﬂ'm“uu'lmﬁﬂﬂ'h % By Soil Sieve Analysis,
SOL_CLAY
0.002 mm Weight Hydrometer Test
QUNMATUIATENTN % By Soil
SOL_SAND Sieve Analysis
2.000-0.050 mm Weight
UNATWIAIMENTT | % By Total
SOL_ROCK Sieve Analysis
2.000 mm Weight

2.5.1 mnaaauaudulaluauiy (Field Permeability Test)
manaasuanulaluaunldissyauinuasundas (Variable
Head Method) Tasaauaudeulanisnageulfiduluauannis

Hvorslev & Bouwer Slug Test [13-14] Faaunnsi (1)

(1)

_ 27Trc+1ll [ ]
T 11(ty—ty)

Rnaunsi (1) | Aeanueadulunszuen (cm) re fesaiinnglu
Asruen (cm) ty, t2 Avtian (s) S1,52 AesyAulife tg, t2 (cm)

Fuuszansenudulavesiuluanindusiwnume K (cm/s)

2.5.2 maneaevluiasuguanis (Laboratory Test)
AIUTUILLUUNIAAY (Bulk Density) AadnInaiuvoduIninfiu

Wi smeUsunsanu mafumegranusidusemaudsuing

Ypunaduifivundie nsnegeuiinlinsivanud ulumaiu
(Residual Water Content) 1l 8391ndasaudulifuss Aufiniunis
ULz AU TUIR AR AR ULAE ANSNTENEFIYDS
ayn"ARY (Gradation) syniafifiuielvainin 0.075 mm 14013
NAFU Sieve Analysis Imgﬁqﬁu’q Wet Sieve Analysis Wag Dry Sieve
Analysis aqmﬂmﬁﬂmﬁ 0.075 mm l¥n1snadau Hydrometer
Analysis AMU81IA551U ASTM D-422 N1SNAGBUNIAINANTINIY
Ypudinfulazn1snaaeurniinnsnngidsn (Atterberg’s Limit)
Tidmsunisdwunaulusyuu Unified Soil Classification n1svageu
Fuuseand auduld (Permeability Test) 193u1m3g1u ASTM D-
2434 F3sesutiadsuutas (Falling Head Method) uansluaunis
ie)

2.3712L :0)

K =——Ilog

r2t Hy

2

naunsi (2) K Aeduusyansanudulavesiuluanimdusai

gaumgiinaaeu (cm/s) Ho Aesedviiluviovmzisunagey (cm) Hy

3

-

Aoszavinluallioduganisvageau (cm) t AouiaAsusisuaudugn
NMINAGERU (s) s AotduruAudnansvawiiegsdiu (cm) r fawdusiiu

s '
Audnarsneluvie (cm)
2.7 Msasunuivayan

ﬂssmumsﬁlﬁm%aﬁums‘lsi’fl,l,wuﬁ%agaﬁu (Soil map) fntu
TunieUszananat ey Hydrologic Response Units (HRUS) bl
Foyadufivinfinvunveuindninavesiuunazyda du
mfiweiduvetdazveunvzgnimuakentiluasegiudeya
F4l#91NN159IUTIENAT NTFTIVNAAUINUAEATTNATOUNS
Ugfinamans siadunuiidoyafuuazmafinesaugnidouloatn
fauAuR 29 lookup table WHUAINATSWI91UVDS HRUs Tunnsg

woulssdayauandluzun 5

(@ SOIL MAP (raster.adf) (2)DATABASE TABLE

Unique Value @ LOOK UP SOIL NAME  SOIL PAPAMETER
(D) (CODE) (HYDGRP) (SOL_2)
TABLE (.csv)
‘ Soil _1 ‘ Char | Decimal
D CODE ‘ Soil_2 ‘ Char | Decimal
?
MATCHED l Soil_3 I Char | Decimal
[ soita | [ char | Decimal

< o o a o oA
U 5 wnuansvieuniglu HRUs Taefl Look up table {udaigoules

Joyasening Soil map uagrnimesau
AsuUaulndninavesnuurazydnldis Thiessen Polygon

Tngldunisiiudiegrsfududinus Wesiudoyayaiuiidsn

Vv 14 dumis iiudeyaneaeuyafuuinmeiniviign 1

o ' Ny a & 2 1 '
AU ﬂzu%aﬂuaﬂuW\TWN@LUu 15 AUAUS
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) o a a
A9 3 NanA@eUIUIAAATATINSNSEAINeMTRdinAuLay S e s

il SWAT

3.1 HANITNIAADUF IO NAY 1 5 3 1 p p
| oy , & L_ROCK | SOL_SAND | SOL_CLAY L SILT
3.1.1 HAMTNAADUAIAIINTUIA AU ILILAZ AT Y Location SOL_ROCK | SOL 5 soLC soL_> use
D L P - 2w % Total Wt. | % Soil Wt. | % Soil Wt. | % Soil Wt. | System
ArduUszdns aAnudulavesiuluanind ui (Saturated
) 1 13.363 51.632 17.696 30.648 SM-SC
Hydraulic Conductivity) mmsamu'ﬂ?muuﬂnqmmumqumwm 5 13.803 53.780 75,537 19973 o
(Hydrologic Soil Group) Talagvinlud upsunisnaasuniaaNy 3 6.007 60.279 14282 20,732 SC
nkduInafuIznTIvaNuluafui aAuAud uluauiy 4 42,664 37.894 21.270 39.116 sC
(Field Capacity) nan1snagoua1Auduls AunuILduLay 5 44.851 65.484 12.931 21.275 sc
ANNAUTEIRUNNALILY uandlun13en 2 6 498 63289 118 | 2T >
7 21914 31.133 32151 34.504 MH
317 2 navmdeuAduUsEAnsAuTulaveshiuan wdudImetuay 8 3068 99.155 0.844 p
MAADTAU SWAT 9 56.152 45.998 32428 19.120 GC
1 2 3 4 5 6 10 20512 44.052 55747 SM-SC
SOL K (mm/h) | sOL_z, SOL BD FC 11 36.935 56.128 41.651 GM-GC
Location HYDGRP
Field | Lab | (mm) T/m? | (Volol) 12 29.170 85.714 14.286 SM-SC
1 n/a | 388 | 400 D 1.448 0.299 13 24.303 72113 27.886 SM
2 3541 | 1361 | 450 D 1315 0.300 14 28.558 61.890 38.110 SM-SC
3 4572 | 1383 | 350 D 1.465 0279 15 - - -
a 2804 | 3447 | 350 D 1.710 0.453
> na | 2637 | 250 - 1443 0.122 NNMS97 3 AEdNR 1 vanele dundsiudiegne Aeduif
6 n/a | 8393 | 200 D 1.381 0212 o e ed e o e < - o e
2 fapeduid 5 1ulesidudvesoynindafuiazneduii 6
7 n/a | 26481 | 200 C 1.129 0.361 . ~
NUYNIYUAVBIAURNINTEUU Unified Soil Classification (USC)
8 n/a |293.168 | 500 A 1.517 0.283
9 n/a | 3658 | 250 D 1.687 0.210 3.1 urniioyaiu (Soil Map)
10 n/a | 6113 | 450 D 1.673 0.185
11 n/a 3.652 250 D 1.455 0.130 LOCATION 14 (Top Soil)
HIDGIE: C i RESERVOIR
12 na | 12266 | 450 C 1.412 0.088 SR HYDGRP: D
USC: SM-SC SOL_K: 0.28 mm/h
13 n/a | 15.165 | 350 C 1312 0.130 (RID)
14 n/a 6.783 300 C 1.355 0.306 h%grgr\éz (Top Soil) , }(/ ',}%223%5 CTop Soll)
SOL_K: 2.451 h s
o Jomo| - Jwo | o | - - o ko 33T Bk Soom

USC: SC Tegiee

LOCATION 3 (Top Soil) 2 LOCATIONDG (Top Soil)

HYDGRP:

PNTT 2 ADAINIT 1 aneds suvdsiiusieg i unie
FumisTivhmsneseuluaun reduifl 2 wnefwanisnageuaIAlL
Fulgvearuluannd uimendunmsmeseuluauuwaynsvaaeuly
VesUfvAmsdaumusnewniives SOL K 8nws n/a vaneds laiamnso
veaoUld Wewnlinsusesuiildiu redni@t 3 mnefenunues
Fupuiinaaeulumite mm aedunid 4 mnefnduiumegnnivelae
fosanrnAndulszansenBulduusenaiives HYDGRP Aodu]
i 5 vnefls AuwiLaRY (Bulk Density) Fwvusemsdvnes

SOL_BD meautifl 6 vunefisnuqenaiuvesiuluauy

312 HANITIRAOUYIIAAASUAE TN TS DT VDI AR
JummazkaznsnsEivedinnulddmiumsswunfuluseuy
USC waznisanuimznauluaunsnznau Universal Soil Loss Equation

(USLE) wandlumsfi 3

HYDGRP: D

SOL_K: 2.978 mm/h
SOL_BD : 1.465 T/m3
USC: SC

LOCATION 4 (Top Soil)
HYDGRP: D

SOL_K: 3.123 mm/h
SOL_BD: 1.710 T/m3
USC: SC

LOCATION 7 (Top Soil)
HYDGRP: C

SOL_K: 26.481 mm/h
SOL_BD : 1.129 T/m3
USC: MH

LOCATION 13 (Top Soil) |/

HYDGRP: D

SOL_K: 15.165 T/m3
SOL_BD : 1.312 T/m3
USC: SM

SOL_K: 8.393 mm/h
SOL_BD : 1.381 T/m3
USC: sC

USC: SM-SC, GP

LOCATION 1 (Top Soil)
HYDGRP: D

SOL_K: 3.868 mm/h
SOL_BD : 1.448 T/m3

LOCATION 8 (Top Soil)
HYDGRP: A

SOL_K: 293.168 mm/h
SOL_BD : 1.517 T/m3
USC: SP

LOCATION 11 (Top Soil)
HYDGRP: C
SOL_K: 3.652 mm/h
SOL_BD : 1.455 T/m3

. USC: GM-GC

LOCATION 10 (Top Soil)
SOL_K: 6.113 mm/h
SOL_BD: 1.673 T/m3
USC: SM-SC

L1

WRE23-5

LOCATION 12 (Top Soil)
HYDGRP: C

SOL_K: 12.266 mm/h
SOL_BD : 1.412 T/m3
USC: SM-SC

U

LOCATION 9 (Top Soil)
HYDGRP: D

SOL_K: 3.658 mm/h
SOL_BD : 1.687 T/m3
USC: GC

U7 6 unufiveyafu (Soil Map) 1n1z@tds d157auile w.e. 2564
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