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Abstract
Yongchalermchai, C.,! Yongsatisak, S.,> Khampeera, A.? and Tannayopas, D.?
Land use changes in Pak Phanang Basin using satellite images and

geographic information system
Songklanakarin J. Sci. Technol., 2004, 26(1) : 93-102

This study defined major changes in land use in Pak Phanang Basin, Nakhon Si Thammarat Province
by using remote sensing and geographic information system techniques. The land use map conducted by
Department of Land Development in 1988 was compared with the land use map interpreted from satellite
images of Landsat-5 TM acquired in 1995 and 1999. The results revealed that between 1988 to 1999, forest
area in the basin decreased by a total of 98.08 km?, a drastic decline of 60% that was changed to rubber
plantation area. The rubber area increased about 181.7 km? or 41%. Shrimp farm area increased by 184.87
km?, equivalent to a high increase of 886% while paddy field area decreased by 248.7 km?, or 16% that was
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converted to shrimp farm and rubber land. A decline in forest area caused soil erosion. The severe expansion
of shrimp farm area caused the salinity and affected nearby paddy field and water source areas, that resulted
in degradation of the environment. Application of remote sensing and geographic information system was
utilized as a tool for monitoring the land use change and planning proper resource utilization for sustainable
development in Pak Phanang Basin.

Key words : land use change, remote sensing, geographic information system,
Pak Phanang Basin
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Land use changes in Pak Phanang Basin

Yongchalermchai, C., et al.

Tablel. Land use changes in Pak Phanang Basin Between 1988, 1995 and 1999

Land use types Area (km?) Change (km?) %
1988 1995 1999 1988 to 1999
Forest 163.10 67.69 65.02 -98.08 -60.13
Rubber 443.22 627.52 624.92 181.70 41.00
Paddy field 1,554.81 1,329.95 1,306.11 -248.70 -16.00
Shrimp-Fish farming 20.86 175.54 205.73 184.87 886.24
Mangrove 101.80 84.82 86.11 -15.69 -15.41
Rubber-Mixed orchards-Village 45.26 19.61 19.57 -25.69 -56.76
Mixed orchards-Rubber-Village 7791 90.71 90.79 12.88 16.53
Coconut-Mixed orchards-Village  175.63 210.90 205.31 29.68 16.90
Swamp area - Nipa palm 479.01 448.16 441.47 -37.54 -7.84
Tin mine 5.26 8.70 9.66 4.40 83.65
Town-Village 30.42 31.73 32.35 1.93 6.34
River 16.37 16.07 17.50 1.13 6.90
Reservoir-Pond - 3.09 8.95 8.95 -
Sand beach 0.15 7.87 7.25 - -
Other - - 1.79 - -
Total 3,113.80*  3,122.36**  3,122,53%**

* areas estimated by Department of Land Development in 1988.
** and *** areas derived from satellite images in 1995 and 1999 by visual interpretation, the difference in
total area between 1995 and 1999 due to increasing of mangrove area around the Pak Phanang Bay.
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Figure 1. Land use map in 1988.

Figure 3. Land use map in 1999.
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Figure 4. Land use changes between 1988, 1995 and 1999.
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Table 2. An increase in rubber plantation area in Pak Phanang
Basin in 1999 (181.70 km?) due to decreasing in other

types of land use in 1988

Year Land use types Area (km?) %

1988 Forest 95.41 52.51
Paddy field 57.48 31.63
Rubber - Mixed orchards - Village 14.34 7.89
Mixed orchards - Rubber - Village 8.44 4.65
Coconut - Mixed orchards - Village 4.30 2.37
Others (Tin mine, Village) 1.73 0.95

1999 Rubber 181.70 100.00

Table 3. An increase in shrimp-fish area in Pak Phanang Basin
in 1999 (184.87 km?) due to decreasing in other types of

land use in 1988

Year Land use types Area (km?) %

1988 Paddy field 120.09 64.96
Coconut - Mixed orchards - Village 22.61 12.23
Mangrove 17.32 9.37
Swamp area - Nipa palm 20.81 11.26
Others (Beach, Pond, Village) 4.04 2.19

1999 Shrimp - Fish 184.87 100.00
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