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Analysis of flood characteristic and rice farming pattern

using the satellite remote sensing in Mekong delta, Cambodia
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1.Background and purpose

In the inland Mekong delta, the flood has usually occurred in the rainy season and continued
long period. The flooding water is one of the important water resources for the rice farming
system in Cambodia. And the most effective-wise resources using of flood water is desired for
expansion of the irrigation area and the farmland in Cambodia. As for recent land use change
and the usage of water resource in near future, it is necessary to evaluate and assess there flood
characteristics and the rice farming systems that corresponds to the flood spatially. In this
reason, SAR images are the most effective data to evaluate process of inundation in a tropical
region. However, extraction process for inundation area from SAR images has not been
assessed quantitatively and there was a lot of vagueness for decision making of threshold.

In this study, the objectives is developing the threshold decision for inundation area and
assessing the accuracy of extracted inundation area in SAR, and after that relationships
between the flood characteristic and the rice farming pattern were analyzed spatially and
seasonally in the inland Mekong delta, Cambodia.
2.Methodlogy

The author aimed to clarify following two objectives; (1) Threshold decision technique making
and accuracy assessment of inundation area in SAR. (2) Analysis between flood characteristic
and rice farming pattern.

(1): The JERS-1 SAR images were converted into NRCS. Three test areas (a: Tonle sap river,
b: upstream of Mekong, ¢: downstream of Mekong) are set in the difference image [after flood -
before flood]. The histogram of the difference images is evaluated. The processing of analyzing
the histograms and deciding the threshold was carried out. The accuracy of extracted
inundation area was assessed.

(2): The inundation area of August (initial of flood), September (peak of flood), December (end
of flood) in 1995 was extracted from SAR. The duration of flood and estimated water depth are
calculated together with DEM referred field survey. Moreover, the land use map which focuses
on the rice farming by using Landsat TM/ETM+ was described. The land use classification was
classified eight as follow; early recession rice, late recession rice, early duration rice, mid or late
duration rice, upland farming, forest, marsh, waters. The relationships between rice farming
pattern and the flood characteristic was analyzed by overlaying duration of flood and estimated
water depth, the geomorphological land classification map and the land use map.
3.Result and discussion



(1) Threshold decision technique making and accuracy assessment of inundation area in SAR

Two distributions were confirmed from histograms of the difference image in test areas on the
boundary of the vicinity of -3.6dB to -2.8dB (Fig.1). When this is considered from the NRCS
characteristic, the one with large value of NRCS can be interpreted as [non-inundation —
non-inundation] , the small value of NRCS as [non-inundation - inundation]. Next, to verify
the appropriateness of this interpretation, the inundation and non-inundation areas were
extracted from the difference image based on the field survey. The boundary of the inundation
and non-inundation areas is confirmed from -3.91 dB to -3.26 dB in the histogram. Therefore,
the interpretation that the boundary of the inundation and non-inundation areas exists in the
vicinity of -3.6dB to -2.8dB is appropriate. However, it is difficult to decide one threshold from
the range. Then, the threshold of five stages of -3.6, -3.4, -3.2, -3.0, -2.8dB was set in the
difference image, and how accuracy changed in five thresholds was examined. Consequently,
there was no substantial change in five overall accuracies, and it was clarified to be able to
extract the inundation area even if the given value was decided as a threshold by equal
accuracy in the range from -3.6dB to -2.8dB. The threshold is decided -3.2 dB. And, when
accuracy of inundation area from SAR was quantitatively assessed, accuracy (the over all
accuracy is 88.0% or more) improved compared with the technique of deciding the threshold
from the compared with an optical sensor (Table.1).

Thus, the effectiveness of the threshold decision technique presented by in this research and
the accuracy of extracted inundation area from L band SAR was clarified.
(2) Analysis between flood characteristic and rice farming pattern

The early recession rice where located on the back marshes and natural levees cropped grows
in the region of short-duration and region of deep or mid. The late recession rice where located
on the swampy area and back marshes grows in region of mid or long-duration, and region of
deep or mid. The early duration rice where located on the alluvial terraces and back marshes

grows in the region of non-inundation or short-duration and region of shallow. The medium
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Table.1 Overall accuracy of by threshold-3.2dB and -1.8dB

Fig.1 histograms of the difference image in test areas

Table.2 Relationships between rice farming pattern and

threshold-3.2dB

threshold-1.8dB

flood characteristic - geomorphologic land

SAR producer's

SAR producer's _ rice farming | duration | depth geomorphologic land

flood non-flood total

accuracy

flood non-flood total

accuracy recession(early) short mid - deep| back marsh + natural levee

ops flood 317
data non-flood 100

ops flood 369
data non-flood 278

158
1809

475
1909

66.7%
94.8%

106
1631

475 recession(late)

1909

77.7%

85.4%

mid - long | mid - deep| back marsh - swampy area

early duration |non - short |non « shallow|alluvial terrace * back marsh

total 417

1967 2384 total 647
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user's
accuracy

76.0% 92.0% a

overall 89.9% user's

ccuracy accuracy
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