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Nuttapon Chaiyawannakarn 2008: Application of Geographic Information System for
Watershed Classification Using Surface Area Ratio Factor: Case Study of Mac taeng,
Chern and Klong Yan Watersheds. Master of Science (Watershed and Environmental
Management), Major Field: Watershed and Environmental Management, Department of
Conservation. Thesis Advisor: Assistant Professor Wanchai Arunpraparut, D.Agr.

71 pages.

Office of Natural Resources and Environmental Policy and Planning (ONEP) classified
watershed classes of Thailand using 5 parameters namely: Elevation (Elev), Slope (Slope),
Landform (Landf), Soil (Soil), and Geology (Geol). This study applied Geographic Information
System (GIS) in watershed classification using Surface Area Ratio (SAR) substituted for
Landform parameter. On the assumption that Landform parameter was quantitative factor
determined from contour lines by 1x1 Km’ grid which were large size. Applying the large grid
size of Landform parameter using GIS in watershed classification caused unreasonable
conventional land use planning. In this study, sub watersheds were sampled namely: Upper Ping
watershed (North), Lam Sa Poong watershed (Northeast) and Klong Pra Saeng watershed
(South) for watershed classification models by Ridge Regression analysis. Most of parameters
were determined by 20x20 m’ grid data layers. The derived equations were applied in Mae taeng
watershed, (North), Chern watershed (Northeast), and Klong Yan watershed (South). The results
revealed that classification of watersheds using SAR instead of Landform parameter
corresponded to ONEP watershed classes by 46.89, 36.05 and 51.02 percent respectively. When
SAR parameter was excluded, 4 parameters were used; the results corresponded to ONEP
watershed classes by 49.63, 27.13 and 50.12 respectively which were not significantly different.
This means SAR was still not suitable parameter to classified watersheds correspondent to

conventional land uses.
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BE 100.00 5 100.12 50.06
CF 100.00 10 100.50 50.25
DG 100.00 8 100.32 50.16
EH 100.00 5 100.12 50.06
FI 100.00 23 102.61 51.31
EA 141.42 25 143.61 71.81
EC 141.42 10 141.77 70.89
EG 141.42 10 141.77 70.89
EI 141.42 43 147.81 73.91
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FUATU Dispersion Ratio Geologic score
RECENT VOLCANIC 60 0.50
YOUNG VOLCANIC 56 0.76
ACID IGNEOUS 54 0.90
GRANITE & RHYOLITE 51 1.11
QUARTZ-DIORITE 56 0.76
GRANO-DIORITE 57 0.69
DIORITE 48 1.32
CENOZOIC NON-MARINED SEDIMENT 48 1.32
MIOCENE CONTINENTAL 50 1.18
CHIST & PHYLITE 46 1.46
METAMORPHICS 49 1.04
CENOZOIC MARINED SEDIMENT 44 1.60
MIOCENE MARINE 25 2.93
OLIGOCENE 28 2.72
EOCENE 23 3.10
QUATERNARY TERRACES 42 1.74
UPPER CRETACEOUS SEDIMENT 44 1.60
LOWER CRETACEOUS MARINE 14 5.00
BASALT AND GABRO 45 1.53
JURASSIC TRASSIC 31 2.51
CARBONIFEROUS VOLCANIC 44 1.60
PRE-CENOZOIC MARINE 47 1.39
CARBONIFEROUS 57 0.69
DEVONIAN 23 3.10
PERIODOLITE AND SERPENTINE 38 2.02
ANDESITE 44 1.60
EOCENE VOLCANIC 25 2.93

31 : 1YY (2539)
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Mapping Soil name SDEPT. SFER. SEROD.  WT. WSC
number CLASS CLASS CLASS SCORE INDEX
1 SANDY QUARTZIPAMMENTS 5 1 4 33 1.65
2 LOAMY USTIFLUVENTS 5 2 2 3.0 1.08
3 CLAYEY TROPAQUEPTS 5 2 3 33 1.65
4 CLAYEY CALCIUSTOLLS 2 3 3 2.7 0.50
5 LOAMY TROPAQUALFS 5 2 2 3.0 1.08
6 CLAYEY TROPAQUALFS 5 2 3 33 1.65
7 LOAMY HAPLUSTALFS 5 2 2 3.0 1.08
8 CLAYEY HAPLUSTALFS 5 2 3 33 1.65
9 SKELETAL HAPLUSTALS 5 2 5 4.0 3.00
10 CLAYEY PALEAQUULTS 5 1 3 3.0 1.08
11 CLAYEY PALEAQUULTS/ 5 1 3 3.0 1.08
CLAYEY TROPAQUALTS
12 LOAMY PALEUSTULTS 5 1 2 2.7 0.50
13 CLAYEY PALEUSTULTS 5 1 3 3.0 1.08
14 SKELETAL PALEUSTULTS 5 1 5 3.7 2.42
15 SKELETAL HAPLUSTULTS 2 1 5 2.7 0.50
16 CLAYEY PALEUSTULTS/ 5 1 2.5 2.7 0.50
LOAMY PALEUSTULTS
17 SKELETAL PAUEUSTULTS/ 3.5 1 5 32 1.47
SKELETAL HAPLUSTULTS
18 SLOPE COMPLEX :
- OXIC PALEUSTALPS (R.B.L.S.) 5 3 3 3.7 2.42
(ELE. 630; Ols allu. derived from
Metasedimentary rock)
- OXIC PALEUSTALPS (R.B.L.S.) 5 2 3 33 1.65
(Ele. 690; Old allu. derived from
Sandstone, Quartzite, Phyllite)
- ULTIC HAPLUSTALFS (R.Y.P.S) 5 3 3 3.7 2.42

(ELE. 660; Foot slope of Granite

Hill; collu. & Resi. of Granitic rock)
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Mapping Soil name S DEPT.

number CLASS

S FER.

CLASS

S EROD.

CLASS

WT.

SCORE

WSC
INDEX

- USTIC PALEHUMULTS 5
(RY.PS)

(Ele. 740; Valley-side slope of

Mountainous Area; Collu. & Resi

Granitic Rock)

- TROPOHUMULTS (R.B.L.S.) 4
(Doi Pui) (Ele. 1350; Hillslope of

Gneissic Granite; Carboniferous

Granite)

- RHODODALFS (R.B.L.S.) 4
(Ele. 1300; Hillside of

Granodiorite;

Suan Song Saen; Doi Pui)

SINKHOLE AND LIMESTONE 4
KNOLLS SHALE DERIVED
(RB.E.;RB.L.)

- TROPUDALFS Ang Khnag

- TROPUDALTS Area; Ele

- TROPOHUMULTS 1400 — 1750

SHALE & LIMESTONE 3
DERIVED (R.Y.P.; R.B.L.)

- TROPUDULTS

- PALEUDALFS

SANDY - SHALE & LIMESTONE 2
(R.Y.P.)

- TROPUDULTS

LOCAL GRAVELLY ALLUVIUM 2
- TROPUDULTS

2

2.5

2.5

32

3.0

3.0

33

3.0

2.8

33

1.47

1.08

1.08

1.65

1.08

0.69

1.65

HNENKiA Depth: Fertility: Erodibility = 1: 1: 1

31 : 10 (2539)
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