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ABSTRACT

This study assessed the effect of land use change on soil erosion in the upper Yom sub-watershed.
The objectives were to determine the land use changes during 2007-2018 and applied the Dyna-CLUE
model to predict future land use. We estimate that the expansion in area under agriculture in degraded
forest and miscellaneous land was about 3% of the total area and the appropriate land use based on
the watershed classification (class | and II) by using GIS. Moreover, the Universal Soil Loss Equation
(USLE) was used to estimate the soil erosion under the different land use types. The results showed
that the forest area was mostly decreased at about 6.62% of the total area, while the agricultural area
was increased about 7.13% of the total area. The land use prediction model indicated that the
degraded forest would decrease, while the agricultural area would increase. The suitable land use
based on the watershed classification (class | and Il) indicated to an increase in the dense deciduous
forest area, by about 3.89% of the total area. For the soil erosion estimation with the different land
use types, we found that a land use according to the watershed classification (class | and II) with soil
and water conservation on the terraces was the most, as indicated by a decrease in soil erosion rate of

54.77% when compared to a scenario without soil and water conservation.
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Table 1 The simulation in each difference the land use scenario.

Soil and water conservation

Scenario Land use - -
No Contouring Terracing
1 v
> 2018 v
3 v
a v
5 2038 - v
6 v
7 v
8 WSC v
9 v
Table 2 K-factor of soil series.
Soil series  K-factor Soil series K-factor Soil series K-factor
7 0.27 35 0.27 48 0.27
16 0.34 38 0.27 55 0.24
18 0.3 40 0.27 56 0.27
29 0.24 a6 0.24 60 0.33
31 0.24 a7 0.33 62 Geology unit
Table 3 K-factor of soil texture type.
Geology unit  Soil texture K-factor Geology unit Soil texture K-factor
CPk scl, sc (¢) 0.21 P c,cl 0.15
E cl, scl, (g) 0.24 Qt sl, scl, cl, (g) 0.27
JK s, Ls, scl 0.27 R np scl, cl, (9) 0.21
Jpw s, s, 0.27 Rp C 0.15
Jsk L, sl 0.33 R pt s, scl, (g) 0.27
Kkk s, sl 0.05 SD scl, sc, c (g) 0.21
KTer@Ker scl, cl, ¢ 0.21 T s, scl, cl, 0.27
Mzv scl, L, c(g) 0.21

AU UAININYIIVDIAINUAIALD B9

(L-factor) AiAs1enanndeyaserugudaiay (DEM)

PN ANIINI5 b NaveIUn (flow direction) wag

Y Y18UN15909 Wischmeier and Smith (1978)

o

&
U

L-factor = ( )™ (3)
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ﬁ"ﬁ]a%’amm'iﬂ’ﬁay%’ﬂﬁaul,t,azﬁw (P-factor)
Tngldentladeanmmsoyfndaunasimuvensy
iann7iAu Fedthguiuy Contouring Faifunns
Ugnigmuuinszdurreaumamvesiuiiuay

. < o & w a v o
EULLU‘U Terracing LUUﬂWﬁVl']GUUUu"LﬂWULLUUﬂJWUQ

; S<9% (4) . Y
¢ o . (bench terraces) ¥ un1svirdutulawuugiu
5= 64 (sinfatan (755)} ) x (cos {atan (755)}) nfresoilesumuauatnmuesiuil wanad
; $29% (5) Table 5 Fslunsinuadeilanlidnsiunnsnns
Tnedl s Ao Wosidudmnuaiadu oufndfunaziluiuiiinuasnssuvemnsUuuy
Ataden1sdnn1sie (Cfactor) A3z nsldTAuin
Table 4 C-factor of land use type.
Land use C-factor Land use C-factor
Paddy field 0.280 Disturbed deciduous forest 0.250
Field crop 0.340 Dense forest plantation 0.088
Perennial crop 0.150 Miscellaneous land 0.048
Dense evergreen forest 0.001 Urban and built-up land 0.006
Disturbed evergreen forest 0.040 Water body 0.000
Dense deciduous forest 0.020
Table 5 P-factor value of each conservation form.
Contouring Terracing
Slope (%) P-factor Slope (%) P-factor
0-2 0.5 0-2 0.10
3-12 0.6 3-12 0.12
13-16 0.7 13-16 0.14
17-20 0.8 17-20 0.16
21-25 0.9 21-25 0.18

>25 1.0 >25 0.20
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Table 6 Soil erosion classification in Thailand.

siol indmdumizesused ndwniurinisda
%ummqmmsumé’mwmwzﬁwﬁwmmaﬁau
AIUVBINTUN MU 7 U (Land Development
Department, 2002) @4 Table 6 na9191n U
Wisuiieurindsuazsosaruawnsn1seedn

WHanangvearuangUuuunsienaunLansaiy

Soil erosion rate

Erosion class

Ton/rai/yr Ton/ha/yr
1. Slight 0.00-2.00 0.00-12.50
2. Moderate 2.01-5.00 12.51-31.50
3. Severe 5.01-15.00 31.51-93.75
4. Very severe 15.01-20.00 93.76-125.00
5. Extremely severe >20.00 > 125.00

NaLAZINTal

AsUaguLUaINTNAUY95EnI9U

N.A. 2550-2561
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warlufiufiurdradusvaunnd aduiudld
winzaudmIuUgnenesnis

2) lasen1ssuarinazusenu
sreldnunsnstrlnadsdns Tnodaunlulnng
AR 2552/53 aufelagdu aadglasinisuseiu
melfinumsnsugniinadesdng (Department
of Internal Trade, 2020) a?flq%“gmaszhamﬁaima
ATTUNTNLTISIANAUANAEAS Lt 8RN BRSNS
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Table 7 A comparison of the land use changes between 2007 and 2018

Land use 2007

Land use Type

Land use 2018 Land use changes

(km?) (%) (km?) (%) (km?) (%)
Paddy field 57.52 272 62.80 297 +5.28 +0.25
Field crop 236.15 1117 299.94 14.19 +63.79 +3.02
Perennial crop 45.55 2.16 127.07 6.01 +81.52 +3.86
Dense evergreen forest 24391 11.54 239.61 11.34 -4.30 -0.20
Disturbed evergreen forest 9.23 0.44 11.68 0.55 +2.45 +0.12
Dense deciduous forest 1,384.41 65.52 1,282.84 60.71 -101.57 -4.81
Disturbed deciduous forest 53.54 2.53 23.16 1.10 -30.38 -1.44
Dense forest plantation 8.29 0.39 4a.74 0.22 -3.55 -0.17
Miscellaneous land 43.42 2.05 19.61 0.93 -23.81 -1.13
Urban and built-up land 20.71 0.98 26.38 1.25 +5.67 +0.27
Water body 10.51 0.50 15.41 0.73 +4.90 +0.23
Total 2,113.24 100.00 2,113.24 100.00

Remarks: (+) = Increase (-) = Decrease
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Table 8 Land use change analysis (Transition matrix).

Land use Land use 2018 (km?) Total

2007 (km?) PF FC PC Den_F Dis_F Den_dec_FDis_dec_FDen_P M u W

PF 5231 245 1.10 - - - - - 0.38 0.85 043 57.52
FC 575 15296 6523 077 - 5.06 - 0.06 330 1.87 1.15 236.15
PC 0.70 12.07 29.99 0.04 - 0.57 - 0.01 0.61 139 0.17 4555
Den F - 1.87 0.06 238.76 3.22 - - - - - - 24391
Dis F 0.00 0.60 0.07 0.04 846 - - - 0.06 - - 9.23
Den dec F 0.55 88.78 15.14 - - 1,274.53 1.52 0.05 233 0.59 0.921,384.41
Dis dec F 0.63 1830 9.44 - - 1.06 21.64 - 1.98 0.27 0.22 5354
Den P 002 105 142 - - 0.96 - 462 022 - - 8.29
M 284 2186 4.62 - - 0.66 - - 1070 0.70 204 4342
u - - - - - - - - - 2071 - 20.71
W - - - - - - - - 0.03 - 1048 10.51
Total 62.80299.94 127.07 239.61 11.68 1,282.84 23.16 4.74 19.6126.38 15.412,113.24

Remarks: PF = Paddy field, FC = Field crop, PC = Perennial crop, Den_F = Dense evergreen forest,
Dis_F = Disturbed evergreen forest, Den_dec_F = Dense deciduous forest,
Dis_dec F = Disturbed deciduous forest, Den P = Dense forest plantation,

M = Miscellaneous land, U = Urban and built-up land, W = Water body

Legend
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(a) Land use in 2007 (b) Land use in 2018

Figure 1 Comparison of land use changes between (a) Land use in 2007 and (b) Land use in 2018.
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Figure 2 Land use changes between (a) Land use in 2038 (b) Land use in WSC.
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Figure 3 Erosion classes between (a) A in 2018, (b) A in 2038 and (c) A in WSC no practice soil and

water conservation.
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Table 10 Estimation of soil erosion rates under different land use scenarios.

Different land use

Different soil and water conservation patterns

Land ConservationSoil erosion Percentage LandConservation Soil erosion

Percentage

use measure (Ton/ha/yr) change (%) use measure (Ton/ha/yr) Change (%)
Co 19.36 - PO 19.35

C1 PO 20.56 +6.19 Cco P1 16.72 -13.58
c2 14.66 -24.27 P2 7.55 -60.95
Cco 16.72 PO 20.55

C1 P1 17.74 +6.02 C1 P1 17.74 -13.67
c2 12.35 -26.14 P2 7.65 -62.77
Co 7.55 PO 14.66

C1 p2 7.65 +1.32 c2 P1 12.35 -15.76
c2 6.63 -12.18 P2 6.63 -54.77

Remarks: (+) = Increase (-) = Decrease

CO = Land use in 2018, C1 = Land use in 2038, C2 = Land use in WSC

PO = No Conservation and soil water, P1 = Contouring, P2= Terracing
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