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Abstract

We were defined a major change in land use and assessed consequent environmental impact in
Songkhla lake basin, southern part of Thailand using remote sensing techniques for geographic
information system applications. 35 percent of forest area in the basin was disappeared during
1982 to 1996, contributing to 22 and 76 percent increas in rubber and aquaculture areaes respec-
tively.

Consequently, the basin was deteriorated by soil erosion. It was estimated that the average
rate of soil loss increased from 49t ha 'y~ 'in 1982 to 7.2t ha 'y 'in 1996. The rate of soil loss
was found higher in greater slope or rubber area.

The destruction of forest cover disturbed hydrological function in the basin, caused soil erosion

and increased sediment in Songkhla lake system.
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Fig. 2 Climate of Songkhla City.
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Fig. 3 Crossing geography figure in the central area of Songkhla Lake basin.
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Table 1 Classification of slope steepness and landform
THRHX Y ffE (km?) e (%) i A A HfE (km®) He# (%)
0~ 8% 5,863 79.0 e - e 1,192 16.1
3~ 8% 439 5.9 N i 1,235 16.7
8~16% 214 2.9 T B HE 2,305 31.2
16~35% 448 6.1 1l H 2,074 28.0
35% LA I 455 6.1 7K s’ 588 8.0
& At 7,419 100.0 & i 7,394 100.0
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Fig. 4 Land use changes from 1982 to 1996.
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Fig.5 Harvested areas of paddy field and rice yield.
&#H : Agricultural Statistics of Thailand Crop Year 1994/95, 1995.
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Fig. 6 Changes of rubber areas and rubber yield.
&} . Agricultural Statistics of Thailand Crop Year 1994/95, 1995.
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Fig. 7 Changes in land use from 1982 to 1996 in Songkhla Lake Basin.
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Table 2 Features of soil survey points
Hh5 No. B B X U 0 B oM & [
No. 1 F 7 VAN I AR OEFHI O T 6 60m
No. 2 F 7 oAD o LB O EETH O A -5 6% 65m
No. 3 77 NO T AR OETHIRE o AR (4R 6 L 65m
No. 4 Vv S R EHERR IR WO T A 5 30m
No. 5 v v 7 7R O 152 AR o o RS 6~T7FE 65m
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VOERE» S oY, B HEoBYERL TV 3,
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EO MRS, EHALENE <, B b <,
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TEoZaMIc v, SEIRNL BB o 1ED
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V= FIT & o TERAEGUR &7k D A DA EELE <17 -

Foo BLRERERE & OHBKS 12 &0 b LIEONHES X
URER (TEMEENTEEREERSR. 1972) 2R0T,
TOMERER-9ICE &I, ORI, V7 s
FHEOKHETECHIRICHERS L7 BB IR L, Higo
7oz 12,

BA 54T ABOTHEAHELRERNIE EA
ERFPTWIIESHE AN, TABETIEEV NS
B & T HIRIRZEED: 5 AT HREAIE LV b O & FiH
END, —F, WEPOBELLIEDIE LA LA
HoOLETH B, ThEEIOTFTHETOHER L TH
D, WWHLOSABLIZ L, WaREERELLbnE
Bbhsd,

2) USLERic & 2 HEEAEEOFHI

TREATURE LT, HAEMROSM T USLER
(Universal Soil Loss Equation) 23 STV %, 3F
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Fig. 8 Soil profile.
%-3 HEOFEANYIEY
Table 3 Physical properties of soils
H®OH WREE ARkl MR BRI HIR PR C ZHEES (%)
+ 8 (g/cm?) (%) (%) (cm/s) (pF 0~1.8) (%) [EHH  #&H 5
No.1 A 1.34 14.0 50.4 1.8X10 15.4 49.6 18.7 31.7
B, 1.42 18.1 47 .4 7.2X107° 11.8 52.6 25.7 21.7
B, 1.41 19.4 47.8 1.4%X10 2 11.8 52.2 27.4 20.4
Ci 1.37 20.0 49.3 4.3x107* 11.6 50.7 27.3 22.0
C, 1.50 20.8 44 .4 5.7X10 ° 10.1 55.6 31.0 13.4
No.4 A 1.48 14.0 45.2 1.4%x103 11.3 54.8 20.7 24.5
B 1.33 17.3 50.7 2.3x107* 14.9 49.3 22.9 27.8
BC 1.45 16.1 46.3 6.9%107" 13.4 53.7 23.3 23.0
C 1.54 15.0 43.0 5.0Xx107* 11.7 57.0 22.9 20.1
C, 1.50 14.1 44.4 1.1x107% 12.9 55.6 21.2 23.2
- FEE AR, e & h RS 1A (Wischmeler, & S EEMEIRE R o EEEIRT (O BRI

W.H. and Smith, D. D, 1978)

A=R-K-L-S-C:P
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¥, P R2RTTH D,

HINTicH LT, BRETEY v 7 SHRHOZHET
DEZBNFOF — &I L HEMTHNE TERT
i, 2T REEI1Es S L, HHME, kM, WER
LrEg L TkniEE L, #ilESERK-E, 1P

iz k-4 R EEE L, SRTFENE Lt —Y— b
4 EHTRDI,

BN T oK1 1982 & 1996 LD FHIIRBEE R
5 IZRT

TRl AL 1982 420 49t ha' v 4> 5 1996 £ED 7.2
{ ha! y'& L5 REREEIEML TV 5, IhidbFIAED
AL S VRS TR T O ZBPEE L THhE D TH
B,
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Fig. 9 Soil discrimination between non-erosive and erosive.

F-4 THFHERD CE

Table 4 Crop factors for different land covers
bR C & TR Cf&
W 0.001 SN 0.150
Kk H 0.028 SEE 0.150
ZIEIEY) 0.200 Z Dty 0.225

#; 0.450 o 0.800
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Table 5 Estimated soil erosion for 1982 and 1996
1HH FHEEE 1982 F FHIG R 1996 £
12 B R b A Hifiz =R it K rPfz = it
Bat+E (1,0001) 995 1,866 775 3,636 1,100 2,586 1,654 5,340
m o B (1,000ha) | 707.7 29.9 4.3 742.0 693.8 39.7 8.5 741.7
HiEEE (%) 95.4 4.0 0.6 100.0 93.5 5.3 1.2 100.0
SE # fE (thaly ™) 1.4 62.4 180.4 4.9 1.6 65.2 194.0 7.2
*EAEE (tha 'y h &, KW 30 LUK, fpfr:30~125, & 12511 TH B
%£-6 THIRIAE & HIERAOBR
Table 6 Relationship between land use and soil erosion
THEEAREE EMtLIEEEE A TR XS
FEF IR 1~6tha™ 7 % AR, K
B’ u 6~31tha ! 16 % JkH, BfE, R1, R3
T fir 31~125tha ! 26 % R1, R3/R2
PRED 125~625tha™! 4.4% R2
JEFIZE N 625tha' LI E 2.7% ERRl, SR8
#E) R1: T 4B 1~84F, R2: T A[E3~84E R3: 74 8ELLE
EE w B i s v
0 20 40 60 80 100%
EFN:| t T = _
3] f 1
Acktel [T
& w [ 7
# T
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E-10 FRlsh-HEERREE HHRIHOBER (HERIE) 1996 F

Fig. 10 Relationship between land use and estimated soil erosion for 1996.
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TF & 08
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