2548
ISBN 974-14-1925-2



MODELING OF GROUNDWATER FLOW CHARACTERISTICS IN UNSATURATED ZONE

Mr. Visanu Khunachak

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Water Resources Engineering
Department of Water Resources Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2005

ISBN 974-14-1925-2

481914






(MODELING OF  GROUNDWATER  FLOW  CHARACTERISTICS I

UNSATURATED ZONE) . ! @ . . , 218
ISBN 974-14-1925-2.
HYDRUS-1D
(field capacity)

(residual water content)

60-70 % 50-80 %
115

275

HYDRUS-1D

HYDRUS-1D
10 %
12-14 %
........... , a1Uﬁa‘?}aﬁﬁm..............qu.......a\ﬁ..................

4 ol > J
N .muﬁa%amsuﬁﬂ?ﬂm...:?:y.‘..:{:-.’.’.‘.”.TT.‘.X....



## 4570547021 - MAJOR WATER RESOURCES ENGINEERING
KEY WORD: GROUNDWATER/ UNSATURATED / SOIL / WATER CONTENT / RECHARGE

VISANU KHUNACHAK MODELING OF GROUNDWATER FLOW
CHARACTERISTICS IN UNSATURATED ZONE. THESIS ADVISOR : ASSOC.

PROF.DR. SUCHARIT KOONTANAKULVONG, 218 pp. ISBN 974-14-1925-2.

Groundwater flow study in unsaturated zone is important for cultivation planning and
groundwater recharge rate estimation. This study used groundwater model HYDRUS-1D to
simulate flow in unsaturated zone and conducted developed physical model experiments to
compare water content of each soil type and infiltration conditions. Hydraulic properties of
each soil type were investigated by the standard experiments to determine parameters to
calculate flow. The model was also applied to calculate water content in unsaturated zone in
field conditions.

From the experiments it was found that the initial water content from physical model
are closed to field capacity value of each soil type and related to the residual water content
from standard soil water content experiments using pressure. The results also showed that
water content pattern started with initial water content and diffused to saturated water
content. Time to saturation from infiltration condition with groundwater level is faster than
those of constant head results (60-70%) and constant flux results (50-80 %). The time to
saturation of sand is faster than those of silt results (115 times) and clay results (275 times).

The simulation of groundwater flow in field conditions, using field capacity water
content, showed that the HYDRUS-1D model can simulate water content profile fairly well,
the time to saturation from model result is slower than field results for 10 % and the simulated

average water content is lower than field data for 12-14 %.
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