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ABSTRACT

Inappropriate land uses lead to inefficient exploitation of natural resources,
destruction of the land resource, poverty and other social problems. Society must
ensure that land is not degraded and that it is used according to its capacity to satisfy
human needs for the present and the future generations. Therefore, land suitability
assessment is required for land use planning, and it is essential to support land use
policy in order to satisfy producers’ demand without enhancing environmental

degradation.

Nam Dong, a mountainous district was selected as the study area. It is located
in the South of Thua Thien Hue Province, Central Vietnam. The problem of selecting
the suitable land for cultivation of a certain type of agriculture production in the
district is mainly an empirical issue. The critical question in the district is whether the
change of land use types is suitable and which suitable crop should be grown on the
fallow lands. Hence, land suitability assessment based on crop and environmental
suitability was conducted by using multi-criteria evaluation. Geographic Information
System (GIS) was used to facilitate spatial analysis to achieve optimum utilization of
the available land resources for sustainable agricultural production according to the
FAO framework for land evaluation and based on climatic and terrain data and soil
properties. The minimum area for evaluation was a pixel with the resolution of
30x30 meter. Eight criteria for crop suitability and five criteria for environmental

suitability were considered. Suitability analysis was carried out by fuzzy membership
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function. In addition, this study also incorporated farmers' perceptions as well as their

preferences into the weigh of criteria by using Analytic Hierarchy Process (AHP).

Geoprocessing models were built by using Mode! Builder extension in ArcGIS.
The manual operation of Raster Calculator in Spatial Analysis was time consuming
and mistakes could occur because of many steps have to be carried out separately.
However, in the model builder, once of model was built, long and complex sieps of
spatial analysis could be processed and easily updated. The model could be used for
all factors with only change of input parameters and set of necessary values to obtain
the results without human errors after the model has been validated. All
geoprocessing models were used to execute the sequence of commands to generate
physical suitability map for eleven crops (bean, banana, cassava, citrus, irrigated-rice,
maize, pineapple, sugarcane, rubber, sweet-potato and upland-rice) based on crop and
environmental suitability in the study area. The model also generated crop relative

suitability map which has highest suitability index on a given unit of land.

The result of relative suitability of eleven crops showed that a total of 20,746 ha
of arable land in study area were suitable for ten crops. The highest suitable area was
rubber (6,413 ha, 30.9%), the second (4,690 ha, 22.6%) and the third ones (4,140 ha,
20%) were suitable for bean and pineapple. The suitable area for sugarcane, cassava,
maize, banana, sweet-potato, irrigated-rice and upland-rice were 2,378 ha (11.5%),
2,090 ha (10.1%), 940 ha (4.5%), 59 ha (0.2%), 37 ha (0.2%), 0.4 ha (0.0%) and 0.2
ha (0.0%), respectively.

The comparison of relative crop suitability and the existing land use in the study
area in year 2005 was conducted. Subsequently, the error matrix of existing land use
in 2005 and relative crop suitability have done. The results showed that 2,527 ha of
ten crops (banana, bean, cassava, irrigated-rice, maize, pineapple, rubber, sugarcane,
sweet-potato and rainfed upland rice) should continue growing. While 18,219 ha may

be better allocated to other crops was suggested.
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