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ABSTRACT

T167855

An effective landuse planning for longan production in Chiang Mai and Lamphun
provinces requires land evaluation to assess suitability level of each land mapping unit (LMU) by
using soil properties and actual longan growing areas in order to identify the competitive zone for
longan production.

In this study, two dates of remote sensing data from Landsat 5 and 7 satellites on
December 24, 1999 and on March 5, 2000 were used to produce a map of longan production area
covering the study area of Chiang Mai and Lamphun provinces. The unsupervised and supervised
classification methods including statistics of the orchard growing areas in each district as reported
by Agricultural Extension Office of Chiang Mai and Lamphun were employed. The results of
remote sensing analysis for longan, lytchee, citrus, and mango indicate that longan can be
separated from other fruit trees with the overall accuracy of 84.0 percent and kappa statistic of
0.73. The producer accuracy of longan, lytchee, and citrus classification are 94.2 78.9 and 72.1

percent respectively. The user accuracy for longan, lytchee, and citrus were 82.7 82.4 and 91.2
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percent respectively. The total classified orchard area is 106,450 ha including 74,831 ha of
longan, 11,336 ha of lytchee, 5,649 ha of citrus, and 8,234 ha of mango.

The Multiple Criteria Evaluation technique (MCE) was implemented in Geographic
Information System (GIS) using the framework suggested by Food and Agriculture Organization
of the United Nations, FAO (1976) to evaluate physical suitability of the land. Thirteen criteria
were used in the MCE technique, the weight for each criterion was derived by the ranking method
based on the expert knowledge gathered from 30 experienced longan growers. It was found that
the growers ranked water availability criterion as the highest priority followed by soil drainage
which shares equal weighing with soil fertility. The lowest weights were given to temperature and
soil depth.

This study also compares 9 land evaluation models, the first model assigns the equal
weight for each criteria. The second model employs the weight according to growers ranking. The
third is similar to the second model but water availability constraint was removed. The fourth is
similar to the second model but soil drainage constraint was removed. The fifth is similar to the
second model but with the removal of soil fertility limitation. The sixth is similar to the second
model with the removal of both of water availability and soil drainage limitations. The seventh is
similar to the second mode! with the removal of both of water availability and fertility limitations.
The eighth is similar to the second model with the removal of both of soil drainage and fertility
limitations. The last model is similar to the second model with the removal of water accessibility,
soil drainage and soil fertility limitations. The results illustrate that different models used in the
evaluation drastically altered spatial distribution of the suitability levels of land for growing
longan. In addition, the results also reveal the strategy for removal limitations to improve the
suitability level of each LMU. Some LMUs require the removal of only one limitation while
others requires the removal of several limitations to improve land suitability level for growing
longan.

When overlaying the land suitability map generated by the land evaluation model 8 with
the longan map produced from satellite data interpretation, it was found that large parts of longan

growing areas coincide with highly suitable land. This phenomenon suggests that longan growers
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use the strategy of providing drainage and soil nutrients to improve their land quality to suit
longan requirements. The results from land evaluation for longan and mapping of longan
production area will also help identify suitable zones for longan production and the areas with
potentially high suitability area which may be used for expanding longan production if demand
exists. Spatial information generated from this study may also be used for supporting programs or
projects aiming for improving productivity, quality and competitiveness of longan production

system in Chiang Mai and Lamphun provinces.



