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ABSTRACT

A watershed is a basic operational unit commonly used for agricultural planning and
natural resource management. In order to organize the target arcas into a watershed network, the
areas must be delineated into watersheds of suitable size. The method for delineation and
systematically assigning code names for those watersheds has to be reliable, repeatable and

effective in order to cope with numerous watersheds of different orders and hierarchicai levels.

In this study, a Geographic Information System (GIS) is used to build a geodatabase for
watersheds and drainage network in Mae Khan, a sub-watershed of Ping watershed. The study
area covers five districts of Samoeng, Hang Dong, Mae Wang, San Pa Tong and Doi Lor in
Chiang Mai. Thé geodatabase schema was initially designed as class diagrams using Unified
Modeling Language (UML) and converted to a schema of geodatabase in ArcGIS. The study area
was automatically delineated into watersheds in GIS using digital elevation model (DEM) and
streams at the scale of 1:50,000. Pfafstetter’s method for assigning numeric coding schemes for
watersheds of different orders and hierarchies was used. In this system, the numeric code between
0 to 9 was assigned to name the watersheds of the same hierarchical level according to their
positions and hydrographical characteristics. The code names and characteristics of the

watersheds were then stored in the geodatabase for further use in watershed prioritization. The



areas in Mae Khan sub-watershed were classified into 6 hierarchical levels apart from level 2
(Mae Khan sub-watershed) and level 1 (Ping watershed). The smallest catchment in the study
area derived from this method was 500 grid cells, the size of each grid cell was 30x30 meter.
Each catchment was numerically coded using the number from 0 to 9 inherited from the
catchments of higher hierarchical level. Therefore, the catchments are uniquely labeled, easily
traced and clearly classified by the Pfafstetter’s method. Since the processes were entirely
accomplished using spatial analyses in GIS, the results are reproducible and flexible for different

sizes of catchments and purposes.

Once watersheds had been delineated and labeled, other attributes of the watersheds
derived from the spatial analyses were added to the geodatabase. These attributes were land use
types, villages, and source of irrigation. The drainage network was then built and other related
objects such as water bodies and weirs were linked to the network through related tables and key

fields. All features and tables in the geodatabase were described with metadata.

Two areas were selected for watershed prioritization study. Mae Hae Royal Project
Development Center (RPDC) locates between Mae Wang and Mae Chaem districts, and Nong
Hoi RPDC in Mae Rim district, both sites are in Chiang Mai province. Three criteria were used
for prioritizing the watersheds, degree of disturbance, on-site erosion, and off-site sediment load.
Degree of disturbance was assessed by proportion of disturbed areas and the road density. The on-
site erosion was estimated by the Universal Soil Loss Equation (USLE) while the off-site
sediment load was estimated from soil loss and sediment delivery ratio. The results of watershed
prioritization indicate that the ranks of catchments were not consistent among the three criteria.
The high-ranking catchments according to degree of disturbance deserve priority for development
when policy makers put emphasis on natural resources conservation. If land policy favors
sustainable agriculture, the catchments that have high priority would be the ones with high ranks
using soil erosion as a criterion. However, if the off-site effects are the concern among the
communities downstream, the catchments with high ranks using off-site erosion should deserve

attention for future development programs.

Among the catchments in Mae Hae RPDC, MHS6 catchment has highest overall ranking

due to its disturbance ratio of 0.632, road density of 0.004 m/mz, soil loss rate of 16.46 ton/raifyr,



and sediment load of 3674.54 ton/yr. In Nong Hoi RPDC, NHS9 catchment with disturbance ratio
of 0.816, road density of 0.003 m/mz, soil loss rate of 51.37 ton/rai/yr, and sediment load of
5532.51 ton/yr has highest overall priority for development. Information on watershed prioritization
is not only helpful for supporting watershed management under the limited budget but also
reveals the main causes of watershed degradation through the analysis of factors that contribute to

the overall score used in watershed prioritization.



