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Abstract

Project code RDG4630009
Project Name : Groundwater Data Monitoring in the North of Lower
Central Plain and the Development of Groundwater Data
Linkage System
Project team Assoc. Prof. Dr. Sucharit Koontanakulvong (CU)
Asst. Prof. Wichai Yieangweerachon (CU)
Dr. Kanchit Likidecharoj (CU)
Dr. Proadpran Phitsathorn (CU)
Mr. Chokchai Suthithammachit (CU)
Mr. Thirawat Thangphanich (RID)
Ms. Somkid Buapaeng (GRD)
Ms. Oranut Loapaensri (GRD)
Mr. Manat Yodmon (Chanasutr, RID)
Mr. Wait Timghaen (Chanasutr, RID)
Mr. Yuthana Phet-in ({Chanasutr, RID}
Email address : waterCU@chula.ac.th

Project period : Jan 2003 — Dec 2004

The Project of Groundwater Data Monitoring in the north of Lower Central Plain
and the development of groundwater data linkage system is a continuous research from
the Project of Potential and Groundwater Use for Management (Phase 1) in the same
area. The previous study revealed that the aquifers in the area can be defined intc four
layers and the most of the pumpage was in the first and second aquifers. The
groundwater annual pumpage was estimated to be 600 to 800 Mcum and the safe yield
was estimated to be 755 Mcum with the allowable pumpage up to 1000 Mcum. Besides,
the groundwater recharge was found to be an important factor for groundwater supply

management.
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The study(Phase 2) aimed to monitor groundwater level, pumpage and
improvement of recharge parameters in groundwater modeling, to develop a database
which can transfer data and link groundwater model with GIS. Lastly, the research work
could be applied to the water allocation decision support system in the irrigation project
ievel.

The project continued monitoring groundwater level in the selected wells (100
wells) from the study phase 1 for every two months (May 2000-2004). From the
monitoring results, groundwater level fluctuated by season, i.e., high in rainy season
(June to November} and low in dry season (December to May}. During December 2002
to May 2004, water fluctuated between 2 to 10 meters and at the end cf rainy season,
groundwater level became high according to season. The overall water level decline is
about 0.5 meter during the study phase 2. From the 32 water quality sampling sites,
water sampling were done twice a year, i.e., in dry and rainy seasons. The analyses
covered physical, chemical properties with six additional wells for toxic elements. The
sampling results showed that there were groundwater quality problem in the area of
Singburi, Angthong and Chainart Provinces. During rainy season, water quality
became diluted but still not appropriate for drinking. During 1999 to 2002, groundwater
use were estimated to be 517, 452, 215, 219 Mcum respectively and the ratio for
agriculture, domestic and industrial were 87:10:3 which revealed that agriculture sector
is the main groundwater user and water situation of each year is the main factor to
govern groundwater use in the area.

To improve the pumpage parameter in groundwater modeling, the agricultural
groundwater use characteristrics were studied to compare with the previocus pumpage
factor for each month and water year by conducting questionnaires in the 16 typical
area. The survey revealed that the domestic drinking consumption is in average 2.5 litre
per capita and domestic use consumption is in average 133.8 liter per capita. This
figure is higher than the previous survey in 2001 which was 112 litre per capita. The
agricultural pumpage was found to be 3.0 hour per time per rai which is closed to the
data in 2001 which was 3.3 hour per time per rai. The pumping hour were 112 — 148 hr
per well per month and the pumping hour varied with water situation, i.e., 110, 120, 136

hour per well per month in the wet, normal, dry years respectively.
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To improve the groundwater recharge parameter, the data of infiltration, shallow
well water level, soil moisture were monitored. The data revealed that groundwater
recharge can be divided into two period, t.e., during rainy and dry seasons. Recharge
rate depended on soil type and the location whether in the irrigation area or not. The
recharge rate during rainy season is between 1%10™ = 45*10" meter per day (or about
2 to 10 % of the total rainfall) and recharge rate during dry season in the irrigation area
is between 1*10° - 3*10®° meter per day( or 4% of the infiltrantion rate ). There is no
recharge in the area outside irrigation area during dry season. In the central area of the
study area, which is the irrigation area, had high recharge rate comparatively. The
suggested recharge rate induced better computed water level from groundwater model,
i.e., lower average error.

The conjunctive use study in the project level covered the study of cultivated
area data, irrigation demand, site survey for infiltration, gate constant, water allocation in
the study and project area. From the ten years data, the conjunctive use pattern can be
characterized by water situation, upper/lower zone, dry/rainy season. The research
estimated water use from irrigation canal, groundwater, water from drainage canal by
each zone and water situation and also characterized conjunctive use ratio from each
water sources in each zone and each sub district (ftumbon). These data can be used by
local authority to make use and participate in water management. The data can also be
used in the DSS program for future water allocation in the project area.

In the phase 1 study, data processing was complex and inconvenient so in this
phase, data transfer and preprocessing system was developed to ease the data
operation and minimize error. The developed database system, called GWMMI_CU, is
data management between user and database. The data were collected and prepared
to be the input in GMS/MODFLOW model. Data structure is independent to physical
data structure by using Query language for data transfer in the database. Data user can
recall the data without any notification of data type or data size. The developed
database can also display the analysis results in GIS base.

The water allocation DSS program development, called DSSWM_CU, covered
data input, data analysis and user interface with the objectives to help water allocator to

decide and waork faster with the use of research works done from this Project. The DSS
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system provided water allocation alternatives, covered also unpredictable conditions, for
decision by water allocator. The results can be shown in graph, picture or text. User
can change parameters for any uncertainty in the future and can praeduce report in the
format to send to the concerned agencies.

The research works were applied in two area, i.e., groundwater and conjunctive
use. In groundwater area, the research revealed groundwater potential, water level,
water guality and the relationship of water level and pumpage. The developed database
{GWMMI-CU) can be an important téol for the warning system of both regional and local
level by which more appropriate and complete measures can be setup to mitigate or
prevent groundwater issue in the area. The conjunctive use work can be used for
seasonal water allocation planning. The studied conjunctive use ratio can also be used
for monthly and weekly water allocation and the data will be automatically saved in the
database which can be retrieved and used in the next season. The conjunclive use
study can also be characterized by zone and district. This characteristics can alsc be
extended and applied to other irrigation projects with some additional field survey which

will induced more opticns for better water allocation and management.

Keywords : groundwater, groundwater modeling, model parameters,
Groundwater database system, warning system, conjunctive use,

DSS.
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2521 | 1,738 | 5175 | 6913 | 1337 | 2,346 3,683 3075 | 7,521 | 10,59
2522 | 3911 | 6,040 | 9951 | 2,106 | 1,822 3,928 6,017 | 7,862 | 13,879
2523 1,798 6,023 7,821 B38 1,799 2,637 2,636 7,822 [ 10,458
2524 | 3544 | 6,739 | 10,283 | 1,685 1829 3514 5229 | 8568 | 13,797
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2627 | 2825 6,542 9,367 2431 2,638 5,069 5,266 9,180 | 14,436
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wAe | 2632 | 5615 | 8247 | 1559 | 1619 3,178 4191 | 7,234 | 11,425
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