A A 4
INTHUHNUD

msdsziumsszasianagvesauluguinnzamuasvailae

o a d
HUUI1AIAUAAIAANT

EVALUATION OF SOIL EROSION IN SONGKHLA LAKE

WATERSHED BY MATHEMATICAL MODEL

a A J v d ad
HIENAANNA ﬂiﬂiﬂﬂ!ﬁﬂ‘iﬂ

U

A A v a (Y 4
HUNAINTIAEY HU1INYIAUDHAIATIAANT

N.f1. 2549



v a J
luSuseINeNHNUSE

LY [ Ly; d
PUNAINGEY HRIINYIALNHATAIAAS

IAINTTUANAATHMIT MR (AIRINTTUTUIAADY)

UIyan

NI TUAUIAADY INTINTUNAZDY

-
1393

MmN MNIN

v
mssziiumsserdraianatsyesdu lugnimzmaivaal

Taoupusinssatiasnans

Evaluation of Soil Erosion in Songkhla Lake Watershed

by Mathematical Model

Y a a [ o Jda =
HINHIVY UWUNAANIA NIITNHINYIA

Iansanvivvevlay

Uszs1UnsTUMS - ’/

( 309PNAATINI0TY @03ANG, D.Eng.
ATINAT i R «

« mmsaummaj 0 §TUAALNE, PhD.
NIINAT ,(4 M\

( smmamwﬁ\(ﬁ‘wm IAAnAINS, Ph.D.

WarnmaIn ,\(Aw ,ﬁzbwf\//

( 91913014AD A159AA3, Dr.Ing.

( T94MNAATINTINTG DIVAIMIRY, MLA.

o @ a A [V}
AMUALUNAINYIaY

Sun_ 22 aou NN WA, 2549




a a J
INPIUNUD
A
L1393
a Y [y a 1 g’ o a 4
ﬂ13‘]Ji3Lll“L!fﬂiGlfga"NWQTIﬁTfJﬁU’ENﬂuGlHQMHTVISLﬁﬁT]Jﬁ\iﬂJﬁTIﬂfl!L“]_lllﬁ]”Iﬁf]\iﬂill@ﬂ?ﬁ@]i

Evaluation of Soil Erosion in Songkhla Lake Watershed by Mathematical Model

Tag

a A 4 [ =
WIYNAANIA NINTNHINYIA

LU
o a A @ a Y o
VUNAINYIY UH1INUIQUNHATATAT
4 4 ] a a @ a a a 9
Lﬁf)ﬂ’ﬂuﬁi\lyjimLLW\?ﬂiiLJﬂJu'I’Jﬁ’JﬂiiiJﬁ'l’ﬁG]ﬁJWT]Jm"VIG] AFINITTUAIULINADY)

N.7. 2549

ISBN 974-16-1837-9



Aaanad nssndifos 2549 Matlszdiumssedaiimaeiesduluginii
nuawaswalasuuuitassndiamans Usyydnssumaasimiada
Gronssudunaden) munimnssudunaden mainimnssuiunaden
Usesmnssumsiine: sesmaasioseity @ousiydng, D.Eng. 100 wih

ISBN 974-16-1837-9

‘iwmﬁwuﬁnﬁuﬁy‘lﬁ'ﬁnu154n1'5ﬂi:tﬁun1wzﬁ'uﬁmmwaaﬁu’ludmfm:mm'u
aava1 Yagluud1a89 Morgan, Morgan and Finney 1984 (MMF) (12252 U U1 UIne
piimaadifumiesifolunislszuaana ﬁms’uﬂwaﬁ‘l%’ﬁamﬂwjuuuﬁmaufu
Jsznoudas Jesednnir (R, Rn, 1) losoms@iu (Ms, BD, K) ms151lsz Tomidiau C, A,

RD, E/E,) tazanmpiilsyme

HANITFLA1ININABYBIAUINUVUS 10D MMF uﬁwamﬂu 5 3EAUANIANN

. b4 v ¥ [
U39 Ao szAui 1 Wesun (0-2 A/ 15Al) ilien 4,425,001 15 wiedesar 92.25 veeiiuf

¥ .
A A

9 v v . 9
anua sTaUN 2 ey (2-5 au/ 19 A1) Tidled 210,729 15 niedesay 4.39 vesHunNanua
. v .
= S A -~

v « ¥V
seauf 3 1hunae (5-15 au/15A)) Tiileh 147,919 15 nSefesas 3.08 vesnuNTanNA

v .
A A A

~ v Y a4
seAUT 4 Junse (15-20 au/1sAl) fidled 8,010 15 wiedevay 0.17 vesiuinanua iag

.

]

b4 ] ¥ + ¥
sTAUR 5 Junsann (20 au/lsAl) fidied 5,165 15 wiedevaz 0.11 vesiufinanua uay

Gl =) by s A 4 a ° o =
mﬂﬂ15lﬂ?ﬂljmﬂﬂﬂ'Iﬂ%ﬂNWQ‘V]ﬂ15118%1uﬂﬂi:lﬂﬂiﬂﬂlm‘ﬂﬁ'mﬂ\i MMF nuaumsqoyiay

- o

1 - b z o o A\l 1 s '
AUAINa NUNHUANTTLAUMIFLA1IWINAWNT 5 sTAvATIRUTA Y 3,535,965 15

e
€

nindeuay 73.71 veaRuUNNIMLA 1udauﬂlmﬂ?mmn1sqrglﬁaﬁumﬂﬁuﬁduﬁymnhﬁm
M0 3,213,385 Audel) Tami‘luﬂ?mmmsqngnﬁﬂﬁun1ni‘iyu~7'|zjmiy1tiaammm"ummma
naaauiItY 2,883,832 dudetl dmiulSinaazaeunvavassiunaesaieii lva
asgnziamursyamiag uan vnmsEnumuiia iy 247,248 duded) dievima

AMIANYIRINANINAUIVIATIAIUNTHANIAZABU WUIIBATIAIUNTNANIALNBUVB
v

aunimzamurvaaiiudosay 8.57

x| N !
ELaTVRY ¢ NEHTWI Ay o

<

‘Sﬂ‘-—\/

=S d‘{ aa - A
YUY UAR Molp¥elsLs1UnTITUNIS



Kittiphong Songrukkiat 2006: Evaluation of Soil Erosion in Songkhla Lake Watershed
by Mathematical Model. Master of Engineering (Environmental Engineering),

Major Field: Environmental Engineering; Department of Environmental Engineering.
Thesis Advisor: Associate Professor Winai Liengcharernsit, D.Eng. 100 pages.

ISBN 974-16-1837-9

This thesis studied the evaluation of soil erosion in Sengkhla Lake Watershed using
Morgan, Morgan and Finney 1984 (MMF) model and geographic information systems. The
input data which were used in MMF model included factors of rain (R, Rn), soil (MS, BD, K),
land use (C, A, RD, E/E) and geography.

The results of soil loss from MMF model could be identified into 5 levels duc to the
degree of soil loss. Level 1 was very slight with 0-2 ton/rai/year. This area was 4,425,001 rai or
92.25 percent of the total studied area. Level 2 was slight with 2-5 ton/rai/ycar. This arca was
210,729 rai or 4.39 percent of total studied area. Level 3 was moderate with 5-15 ton/rai/year.
This area was 147,919 rai or 3.08 percent of total studied area. Level 4 was severe with 15-20
ton/rai/year. This arca was 8,010 rai or 0.17 percent of total studied area. Levél 5 was very
severe with more than 20 ton/rai/year. This area was 5,165 rai or 0.11 percent of total studied
area. Morcover, the comparison between soil erosion by using MMF model and Universal Soil
Loss Equation found that the area which were the same in the 5 levels of the degree of soil loss
was 3,535,965 rai or 73.71 percent of total studied area. The amount of soil loss from watershed
was 3,213,385 ton per year which was almost all from the amount of soil loss from the sub-
watershed in the west of Songkhla Lake of 2,883,832 ton per year. The total amount of canal’s
suspended sediment that ended up to the west of Songkhla Lake was 247,248 ton per year.
According to the overall study, it was found that the sediment delivery ratio of Songkhla Lake

Watershed was 8.57 percent.
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5 0.32 1.3185
6 0.26 1.4720
7 0.20 1.4852
8 0.20 1.4852
10 0.34 1.3540
11 0.34 1.3540
13 0.22 1.2180
14 0.50 1.1270
16 0.19 1.3350
17 0.14 1.5744
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41 0.05 1.5394
42 0.03 1.3963
43 0.05 1.5394
45 0.21 1.4776
50 0.14 1.5213
51 0.18 1.4278
53 0.22 1.2180
58 0.31 0.1700
59 0.18 1.4278
60 0.06 1.4067
62 0.22 1.2180
ﬁuﬁﬁgﬂiumumﬂuuyﬁ 0.00 0.0000
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Silt 1.00
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Silt clay loam 0.80
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Clay 0.05

nu: Morgan (2001)
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. C A RD E/E
ms 195z Temidiau ) o
(5090Y) (1un9)

fuidnsssuna 0.032 20 0.88 0.14
Handhiaesda 0.100 20 0.88 0.14
Iifeudu 0.150 20 0.90 0.15
'l 0.340 25 0.60 0.12
T3 lsindaly 0.001 35 0.90 0.20
WM 0.280 35 1.35 0.12
Fdlpauazdmmm 0.000 0 0.00 0.00
ML 0.000 0 0.00 0.00
Mijpaus Loy 0.800 0 0.05 0.05

A1 ATUWALINAY (2545); HWUT (2545); Morgan (2001)

111 92AUANNGIUaINseme (elevation) M uATEAUANNGIVDIYNTZIMA
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o d‘
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//Script for Soil Detachment

// Input Parameters

//
//
1/
//
//

: K = soil detachability index (%1)

: A = crop interception percent factor (%2)
: 1 =rainfall intensity (%3)

: R = annual rainfall (%4)

: Energy = kinetic energy of rainfall

: SoilDetachment = rate of soil detachment (kg/m2)

//Generate Kinetic Energy of Rainfall

// Begin
// End

calc Energy.mpr

//Generate Rate of Soil Detachment

// Begin

SoilDetachment {dom=value.dom;vr=0.000:1000000.000:0.001 }
=%1*(Energy*(Exp((-0.05)*%2)))*1*(10°(-3))

calc SoilDetachment.mpr
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Energy {dom=value.dom;vr=0.000:1000000.000:0.001 }=%4*(29.8-(127.5/%3))
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//Script for Soil Transportation

// Input Parameters : Elevation = elevation in metres (%1)

// : R = annual rainfall (%2)

// : Rn = rainy day (%3)

// : Et/E0 = ratio of actual to potential evapotranspiration (%4)
// : C = crop cover factor (%5)

// : MS= moisture storage capacity (%6)

// : BD = bulk density (%7)

// : RD = rooting depth (%8)

/ : Flow = overlandflow

// : SoilTransport = rate of soil transport (kg/m2)

L ettt a et ettt et A At A et et ea e A e Rt eR et R ea e A e Rt et e s et s ent s eneeses et et et seneesesetesentenan

//Generate Slope Map in Percent and Degree
// Begin
dx{dom=value.dom;vr=-10000.00:10000.00:0.01 } =MapFilter(%1,DFDX)
dy {dom=value.dom;vr=-10000.00:10000.00:0.01 } =MapFilter(%1,DFDY)
calc dx.mpr
calc dy.mpr
SLOPEPCT = 100 * HYP(DX,DY)/ PIXSIZE(%]1)
SLOPEDEG = RADDEG(ATAN(SLOPEPCT/100))
calc Slopepct.mpr

calc Slopedeg.mpr
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//Generate OverlandFlow Map

// Begin
Rc{dom=value.dom;vr=-10000.000:10000.000:0.0001}
=1000*%6*%7*%8*(%4"0.5)
Ro{dom=value.dom;vr=-10000.000:10000.000:0.0001 } =%2/%3
Calc Re.mpr
Calc Ro.mpr
Flow {dom=value.dom;vr=-10000.000:10000.000:0.001 }=%2*(Exp((-Rc)/Ro))

calc Flow.mpr

//Generate Rate of Soil Transport

1 Begin
SoilTransport{dom=value.dom;vr=0.000:50000.000:0.001}
=%5*(Flow”2)*(Sin(Degrad(Slopedeg)))*(10°(-3))
calc SoilTransport.mpr

// End
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//Script for Calculate SoilErosion

//Input Parameters : SoilDetachment (%1)
// : SoilTransport (%2)
ettt ettt et et e ea ettt et e ea e et et e et e e Rt et et e eaeent et e eteertenteetesreeneeneenrens

//Estimation of SoilErosion

// Begin
Erosion_kgpm2 {dom=value.dom;vr=0.000:50000.000:0.001}=Min(%1,%2)
Erosion_tonpha{dom=value.dom;vr=0.000:50000.000:0.001 }=Erosion_kgpm2*10
Erosion_tonprai {dom=value.dom;vr=0.000:50000.000:0.001 }=Erosion_kgpm2*1.6
calc Erosion _kgpm?2.mpr
calc Erosion_tonpha.mpr

calc Erosion_tonprai.mpr
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