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Fig.1 Monthly change of Metrological condition at Siem Reap in 1998

64



7 23— )i Dt T KRERE

E 1,800 /.\ . 3

H ; A 4 N
EVO e A N A N e N e

Z 1400 DN AL/ /NN N L
En VNNV T

&= 1,200 e\ ® v ¥/

g 1,000 Averaged Anpua}l Raiq Fa‘lllz‘l,4€‘30n‘1m/‘yegrf
- 1980 | 1985 1990 Y o 19‘95 - 20‘00 - 20‘05
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Fig.9 Monitored Results of Pore Water Pressure at Bayon
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Fig.13 Observed Pore water Pressure at Bayon during Dry Season
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Fig.14 Evaporation at Siem Reap Air Port and Water Level at Angkor Wat site
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Problems of Underground Water in Angkor

Yoshinori Iwasaki

The author had already written a paper under a title “The Problems of

Underground Water Caused by Pumping Water in Angkor” in Vol. 1, Bulletin, Cyber

University, 2009. The present paper is to describe much more fundamental

characteristics of underground water in the Angkor plain as well as specific

problems based upon the monitored results by JSA (Japanese Government Team for
Safeguarding Angkor) and JICA.

Conclusions obtained are as follows,

1.

Major water bearing layer in Angkor is surface silty fine sand layer with 40 m
in thickness of quaternary deposits.

. Rainfall in Angkor shows about 200 mm/month during rainy season from

May to October and less than 50 mm/month in dry season from November to

April. Evaporation is very high as more than 100 mm/month all year around.

. Kulen mountain ranges in the north of Angkor plain provide the water origin

of the Siem Reap river. Especially top of the East Kulen Mt. shows bowl type
and works as an efficient reservoir to provide water to Siem Reap river in dry
season. Annual quantity of the reservoir is about 60,000,000 ton/year, 40% of
which is diverted into the West Barai.

. The water bearing formation is divided into several layers interbedded with

impervious clay rich layers. The pore water pressure in the area where
underground water is being pumped does not show hydrostatic distribution
but lower value than the hydrostatic value.

. The levels of the underground water are observed to change about 2-5m

within a year. These changes at various points in Angkor plain take place at
the almost same time. This is due to rainfall and evaporation that cause
raising and lowering of the water table. Water level shows the lowest value

at the end of the dry season and the highest at the end of the rainy season.

. A typical area where the change of the water level is less than 2 m is at the

south on the West Barai. It is estimated that the irrigated water infiltrates into
the ground and keeps water level under small change throughout the year.

. Among several regions where the change exceeds more than 4 m, Siem Reap

downtown area shows the water level does not reach to the surface. The line
of the averaged highest level shows bowel shape with the depth of 2 m at the
center. The bell shape was identified as a radius of 5km in the city. This
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drawdown shows the over pumping phenomena in the city in 1998. At present
of 2010, the tendency is expected to have been increased.

8. The pumping station that was completed by JICA project started to work in
2006. The water level by a monitoring well by JICA at a distance of 3 km from
the station was reported as to have been lowered 1 m in 2006 and needs further

check around the pumping station for the safety operations.

Keywords: Angkor, Pumping underground water, Preservation of heritage,

International cooperation
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