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3. Abstract

The Yom river basin is the main river basin in the north of Thailand with an area of
23,948.15 square kilometers and covers 11 provinces, and 11 sub-watersheds, which are
Upper Yom River Basin, Khuan River Basin, Pee River Basin, Ngao River Basin, Middle Yom
River Basin, Kam mee River Basin, Tha River Basin, Huay Mae Sin River Basin, Mae Mok River
Basin, Mae Ram Phan River Basin and Lower Yom River Basin. In recent years, this area has
long been drought, floods and debris flow problems. It has found that the land use in this
area has been highly converted from forest areas to urban and agricultural areas. Moreover,
the water imbalance where there are water resources in each sub-watershed is insufficient
to meet water demands, especially for the summer season. Therefore, this study considered
hydrological process coupled surface with groundwater flow in term of temporal and spatial
distribution, concerning with the effects of land use changes. Consequently, the results have
been used to address the sustainable water management plan in the Yom River Basin. The
objectives of this study are:

1. to determine the impacts of land use changes on flow characteristics in the Yom

River Basin

2. to evaluate surface water and groundwater potential in term quantity and quality

in and determine water demand (both surface water and groundwater) in the Yom

River Basin in order to purpose an integrated plan to simultaneous supply of surface

water and groundwater to meet water requirements in the future

3. to apply model to describe the hydrological interaction between surface water

and groundwater to evaluate temporal variation in water balance in the area

4. to purpose the surface water and groundwater management guideline and

formulate the master plan for sustainable water resources management in the

Yom River Basin

The results reviewed that mean annual runoff in Yom River Basin is 221.18 mm or
5647.63 MCM. According to runoff efficiency (runoff volume per unit area), we found that
sub-river basins generated the highest and lowest runoff are Khuan River Basin (439.61 mm.)
and Mae Ram Phan River basins (161.92), respectively. The Yom River Basin has an average
runoff coefficient at 0.185. Sub-basins have the highest and lowest runoff coefficients are

Khuan (0.387) and Mae Sin River Basin (0.138), respectively. The water quality of the Upper
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Yom River is considered good quality, classified as Type 2 of the Thailand water quality
standard, which can be properly used for aquatic organism of conservation and fisheries. As
for the middle part of the river, the water quality is considered satisfactory as Type 3 of the
Thailand water quality standard, which can be used for agricultural purpose. As for the
Lower Yom River and Pichit River, the water quality is considered poor as Type 4 of the
Thailand water quality standard, which can be used for industrial purpose. Water quality
problem in Yom River Basin mainly occurs in the Lower Yom River Basin and Pichit River,
when passing Pho Talae (YOO01), Pho Pra thap Chang (YO02) in Phichit and Bang ra kum
(YOO04) in Phitsanulok province, which has relatively high BOD. Moreover, total coliform has
been detected at Muang Sukhotai (YOO05) in relatively high level, caused by the discharged
community wastewater along the river. The water demand in the Yom River Basin is
approximately 5,932 MCM/year. The highest category of total water demand is agricultural
use for both irrigating and non-irrigating areas approximately 5,853.34¢ MCM/year. According
to purposes of water use, domestic water consumption, industrial water demand and
tourism water consumption are approximately 49.37, 28.74 and 0.55 MCM/year, respectively.
The water demand of agricultural areas in irrigating areas reveals that the total water use of
2470.02 MCM/year in the study area. The future water demand (2031) in the Yom River will
increase to 5,720 MCM/year. The future water demand of agricultural use for both irrigating
and non- irrigating areas will be 5,630 MCM/year while the future water demand for irrigating
areas will increase to 2,700 MCM/year. Moreover, in the future (2031), domestic water
consumption, industrial water demand and tourism water consumption will increased to 53,
36 and 0.70 MCM/year, respectively. The highest water demand of sub-basin in the basin is
the Lower Yom River (71 percent) and Mae Ram Phan has the second highest water demand
in the basin (13 percent).

The land use in the upper Yom River has been substantially changed from forest
land to agricultural areas between 1981 and 2009, while in the Lower Yom River the
agricultural areas have been changed to urban areas (residential and industrial areas). The
forest land has undergone a relatively substantial change to agriculture areas about 1359.09
km” (or 5.67%) while the forest land and agricultural areas have been changed to urban and
build-up land approximately 333.34 km” (or 2.26%). Then, land use changes have caused a
significant increase of runoff, particularly in Upper Yom River Basin, Khuan River Basin, Huay

Mae Sin River basin, Mae Mok River basin and Mae Ram Phan River basin during 1998 - 2009.
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The potential area for groundwater development in the Yom River Basin can be
remarked here that : the total of Yom River basin is about 14.96 million rais and the
potential area for groundwater development, in terms of quality and quantity, is about 14.90
million rais. The area that groundwater yields less than 2 m’/hrs is about 9.42 million rais.
They are high land and high mountainous area on the east and the west of the study area
which are on Amphoe Ngao, Lampang Province and some part of Amphoe Pong, Phra Yao
Province, Amphoe Ban Luang, Nan Province as well as the flood plain area of Amphoe
Thoen, Lampang Province and Amphoe Si Satchanalai, Amphoe Thung Saliam, Amphoe Ban
Dan Lan Hoi, Amphoe Muang Sukhothai, Amphoe Khiri Mat, some part of Amphoe Kong
Krailat, Amphoe Sri Nakhon and Amphoe Sawankhalok, Sukhothai Province. The area that
produced the groundwater yield between 2-10 m/hr is approximately 2.30 million rais,
which occupied almost all of the Phrae Basin. They are Amphoe Pong, Amphoe Chiang
Muan, Pha Yao Province, Amphoe Ban Luang, Nan Province and most parts of Phrae
Province. Moreover, it is included the area of the southern part of the study area which are
Amphoe Phran Kratai, Amphoe Sai Ngam, KamPhraeng Phet Province and Amphoe Kong
krailat, Sukhothai Province. The groundwater yield between 10-20 m’/hr is existed in the
area of 0.69 million rais of Amphoe Bang Rakam , Phitsanulok Province and some areas of
Amphoe Sam Ngam, Amphoe Pho Prathap Chang, Phichit Province and some area of
Amphoe Bueng Samakkhi, KamPhraeng Phet Province whereas the groundwater yield more
than 20 m’/hr is existed in the area of 2.49 million rais of the area of Amphoe Sawankhalok,
Amphoe Sri Samrong, Sukhothai Province, Amphoe Phrom Phiram, Amphoe Muang, Amphoe
Bang Rakam, Phitsanulok Province, Amphoe Sam Ngam, Amphoe Pho Prathap Chang, and
Amphoe Pho Thale, Phichit Province.

In terms of overall quality of the aquifer system in the Yom River Basin, it was found
out that, in general, the total dissolved solids; TDS, were recorded within the standard of
drinking water limit, except in the area of Amphoe Ban Dan Lan Hoi, Amphoe Muang
Sukhothai, Amphoe Sawankhalok, Amphoe Sri Samrong and Amphoe Thung Saliam, and
some part of Amphoe Sri Satchanalai, Sukhothai Province and Amphoe Song, Phrae Province
which demonstrated the concentration of TDS exceeded the standard of drinking water
limit. However, it fell within the range of maximum allowable limit. In terms of hardness of
groundwater, it was higher than the standard of drinking water limit but it still was within the

range of maximum allowable limit which distributed in Amphoe Thung Saliam and Amphoe
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Ban Dan Lan Hoi, Sukhothai Province, Amphoe Ngao, Lampang Province, Amphoe Rong
Khwang, Phrae Province. However, the high hardness concentration was found in some area
of Amphoe Ngao, Lampang Province and Amphoe Rong Wang, Phrae Province which
exceeded the standard of drinking water limit. In terms of Chloride concentration, it was
found varying within the range of standard of drinking water limit all over the Yom River
Basin.

According to above results, the percentage of agricultural surface water use in the

basin is about 68.80 percent of total water demand and the other source of agricultural
water use of 31.20 percent is supplemented by groundwater resources. The total water
demand for all sectors obtains from 2 main sources: surface water (68 percent) and
groundwater (32 percent).
The water balance in each sub-basin is relative different amount of water. The Lower Yom
River Basin has experienced water shortages about 2,200 MCM, the highest amount of
insufficient water availability to meet the water requirement in the basin. Most areas in the
Upper Yom River have faced floods and groundwater quality problems, particular in non-
irrigating areas.

Therefore, the water resources management plan should compose of proper non-
structural and structural measures, locally addressed specific problems for each sub-basin, in
order to supply water demand of all sectors and to sustainable surface water and
groundwater. This study purpose a plan formulated to mitigate water shortage problems
with small- and medium-scale water resources development projects in the Upper Yom
River Basin as well as with detention ponds suggested to develop especially in the Lower
Yom River Basin, with the total volume ranged from 50 - 150 MCM. Such development
projects will be recommended to satisfy the water requirement by groundwater resources,
which should not be higher than 25 and 40 percent of the groundwater potential within the
Upper and Lower Yom River Basin. In addition, the integrated water management plans is
suggested that a restoration plan by conservation of the remaining forest and rehabilitation

of the denuaded forest, as well as the runoff and effective rainfall, which can provide in

each sub-basin, are available to meet consumption water requirement according to types of
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crops and their planting periods. Furthermore, the draft regulations and criteria for surface

water and groundwater in specific areas should be established.

Key words: water potential, water demand, surface water, groundwater, Yom River Basin,

land use changes
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