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Abstract

The Management of Soil Erosion Consortium (MSEC) initiated a catchment scale study on soil
erosion management in six countries in Asia, namely, Indonesia, Laos, Nepal, Philippines, Thailand
and Vietnam. In Thailand, the study evaluates soil erosion in a small catchment within the Mae
Thang watershed through detailed measurement at the micro-catchment scale and at a larger scale,
through quantifying sediment accumulation in the Mae Thang reservoir.

Four sub-catchments were delineated in the 93-hectare catchment and equipped for hydrology and
soil erosion studies. Rainfall, runoff and erosion data were collected for each sub-catchment and
computed to obtain yearly means. The change in land use was assessed from field surveys in the
experimental catchment and from satellite images for the whole watershed. The amount of
accumulated sediments was determined by calculating the difference between the designed water
storage volume of the reservoir and the storage volume obtained from a bathymetric survey
undertaken in June 2002.

Observations in 2001 and 2002 indicated an annual sediment yield of as high as 26 hayr". Variation
in sediment yields among the different sub-catchments was attributed to land use and rainfall
characteristics between years. Soil erosion calculated from the larger Mae Thang watershed by
determining the sedimentation rate in the Mae Thang reservoir showed a much higher soil loss of 51
ha' yr''. This is rate of sediment discharge is significantly higher than the design estimate of 1.45 tha”
"yr' and a reservoir life span of over 100 years. Notwithstanding this, the estimated sediment
discharged into the Mae Thang reservoir is similar to that that of Inthasothi et al (2000) using the
USLE. Moreover, the study has shown a methodology which can further be refined to evaluate

reservoir sedimentation and off-site effect of soil erosion.
Introduction

In late 1998, the Management of Soil Erosion Consortium (MSEC) initiated soil erosion management
studies at a catchment scale in six countries in Asia, namely, Indonesia, Laos, Nepal, Philippines,
Thailand and Vietnam. One objective of the project is to quantify and evaluate the biophysical,
environmental, and socioeconomic effects of soil erosion, both on- and off-site (Maglinao et al,
2001). In addition to decreased on-site productivity, it is recognized that soil erosion leads to off-site
consequences including flooding, decreases in groundwater recharge, and sedimentation and pollution
of rivers and reservoirs by nutrients and pesticides. The sedimentation of reservoirs also reduces their
life and irrigated service areas (Chanson and James, 1998).

In Thailand, the MSEC study site is located within the Mae Thang watershed in Phrae province, in the
northern part of the country (Figure 1). The watershed covers an area of approximately 121 km® and
drains to the Mae Thang reservoir constructed downstream (Figure 2). Construction of the dam was
started in 1987 and completed in 1995. Selected specifications and characteristics of the Mae Thang
dam and reservoir are presented in Table 1.
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Figure 7. Daily rainfall in the catchment during 2001 (a) and 2002 (b)

. [T



KU-IWMI Seminar on Scientific Cooperation: 26™ March 2003.

22
;v"!!;;;‘f:::.‘%\
0’0." SN

L2 I,'I,v.p.o LSS

- N
NGRS IRISSDSIN
RIIIRERSILIESS >
RS
<3 RS ISKINSSE IS
RS TR
SIS SIS
DRERSN SURSIKEITZ
<z P elvane! S IS
ARG A R
U s RIS
SR OSSR TSR BRI P LN
SN 7N BRSNS O 9 N % DRI o
(SN N SR SR AEEOSNN N> e S TS >
SLRRSSEBES, A BN LA RN NSRS SIS SIS
O S e . 8% NI N N IR RIS PSR
SRSTFRERISSLOAN W v TXVV SN 2SI SIS
ST AT IR W SR SO BRI
SIS IRV R K T e 3 = e N S S e
% s o A S SR A e
D20 s I e e SRR S I NN TR
ARSI U T S SR
RS PRSSRR A R SRR SIS LRI
LTRSS S PSS KIS TSIEISEIIIN ISR
IS RS IS SR IS
v S I R T VSIS S O RSN
/ A A I S S S S IR SBESSEIIN
W e e e O s
LS s> N I S S S R SIEREIR
AR s R SRRSO SETIISIEEK :
A A Y e S o e OIS 225 SR
Ry W 4 WS i S S I s N
0a e N A S RS USRS RIS
Q% e e AN o s s SIS s
R IRV R S S R S BAESIISES
3K SR YL 2NN R S R SRS SN
SNSRI T N s e el
OSSR RN AAAOS RS OSBRI
RRDSES LI N VI RSSO R PRSI
> N, R A AN R s I SIS S s RIS
N LXRESEET ARl SRS RS SSET
S Dvaseate @by 4 R I NS OSSR ss
DX SRR A SO R SN SN OSSSSEBSSS
> LA s N S SRS RO TSNS
N N R AR NS SRII K75
A S R SNSRI
S R NSRSy
B> S EESSEIES )
= URSs Eriss o
L\ 020 0722-3%
0% .e.:o;gg::::::o‘
LS S
\l;\ S s
: IR
- ';~{ 53>
A® s
N O
S

\‘""“:\
S
SRS

<7

TAK
TN
w7 S5
K 33:0.‘

£
SIS %
\‘\3:0\'0“ L PSR SOSINSISESTSISIS. >
RSN, BRYRS S ES S S SIS SIS
J 250N A9, 290 %S <>
SRR, S
RIS IS,
,"’. 2SS

N

S —
SN

=
X

==
R

Figure 8. Surfer diagram of the reservoir bottom in 1995 (above) and in 2002 (below)

245
2425
240
237.5
235
2325
230
2275
225
2225
220
2175
215

69



KU-IWMI Seminar on Scientific Cooperation: 26™ March 2003.

Conclusion

In northern Thailand, the study evaluates soil erosion in a small catchment within the Mae Thang
watershed by detailed measurements at the micro-catchment scale and on a larger scale, by
determining the sediment accumulation in the Mae Thang reservoir. Observations in 2001 and 2002
show an annual sediment yield of as high as 26 tha'yr'. Variation in sediment yields among the
different sub-catchments can be attributed to land use and to rainfall characteristics between years.

Table 4. Estimated erosion at different scale studies

Royal Inthasothi etal | Survey June M SEC catchment
Irrigation 2000 2002 (7 years) (93.2 ha)
Department
Average soil loss 1.45 50 51.2 26.4
(tha! yr'h)
At thle catchment scale 17 585 605 000 620 000 321 860
(tyr)
Water storage volume 13 400 432 142 442 857 229900
lost (m’ yr'")
Expected life span (yr) >100 72 70 >100

Surface area of the Mae Thang watershed = 12 100 ha
Reservoir storage volume = 31 000 000 m’
Sediment density = 1.4 t m™

Soil erosion calculated from the larger Mae Thang watershed by determining the sedimentation rate
in the Mae Thang reservoir showed a more serious situation. A soil loss of 51 t ha™ yr'' will fill the
dam with sediments in about 70 years. This is very high compared with the earlier estimate of 1.45 t
ha” yr' and a reservoir life span of over 100 years. Nevertheless, this figure is close to what have
been estimated by Inthasothi et al (2000) using the USLE. Moreover, the study has shown a
methodology which can further be refined to evaluate reservoir sedimentation. Chemical analysis of
the sediments will likewise be useful in determining other off-site effects of soil erosion.

References

1. Bindford, M.W. and J.L. Sloan. 2000. Need to interpolate? Surfer 7.0’s Up! Geospatial
solutions, November 2000. http://www.goldensoftware.com/surfer7history.shtml

2. Chanson H. and P. James. 1998. Teaching case studies in reservoir siltation and catchment
erosion. Int. J. Engng Ed., vol. 14, n°4 | pp265-275. Tempus publications.

3. Chaplot, V., A. Chanthavongsa, F. Agus, A. Boonsaner, R.O. Ilao, T.D. Toan, C. Valentin,
and N. Silvera. 2002. Quantification of the relationship between environmental factors and
soil erosion in MSEC catchments. Paper presented at the 7" MSEC Annual Assembly. 7-12
December 2002, Vientiane, Lao PDR.

4. Inthasothi, S., W. Jirasuktaveekul, W. Adirektrakarn, S. Ratchadawong, and A. Boonsaner.
2000. Catchment approach to combating soil erosion in Thailand. 2002 Annual Report.

5. Lorsirirat, K. and N. Tangtham. 1996. Prediction models of the effect of basin characteristics
and forest cover on reservoir sedimentation in Northeastern Thailand. Royal Irrigation
Department, Bangkok, Thailand.

6. Maglinao, A.R., G. Wannitikul and F. Penning de Vries, 2001. Soil erosion research in
catchments: Initial MSEC results in Asia. In: Maglinao, A.R. and R.N. Leslie (eds.) Soil
erosion management research in Asian catchments: Methodological approaches and initial

70




KU-IWMI Seminar on Scientific Cooperation: 26™ March 2003.

results — Proceedings of the 5™ Management of Soil Erosion Consortium (MSEC) Assembly.
Thailand: IWMI. Southeast Asia Regional Office. pp. 51-64.

7. Royal Irrigation Department, 1996. Interim report of Mae Thang sub project feasibility study.
The communication project. Panya Consultant Co., Ltd. And Southeast Asia technology Co.
Ltd. Bangkok, Thailand.

71



