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Motivation Methods

The Sudd Wetland in South Sudan is an important but A. Preprocess SAR Imagery B. Estimate Flooded Area C. Compare with ETa estimates.

poorly characterized water resource in the heart of the
Nile River Basin. More regular monitoring of Sudd

flooded extent could improve resource management [1]. 1. Acquired 60 - — 3. Usedtrainingsites  § qy =& ' B >. Estimated watershed
ENVISAT ASAR TN ‘ and literature to la & % - . ETa for 30-day
Rebelo et. al. demonstrated the use of L-band synthetic images (HH, C-band, identify o° g 0 o] WRE CONREE | o window centered at
aperture radar (SAR) to measure Sudd flooded area from 1km res) of the Sudd thresholds for the :fj. C'é’g"e‘iifio each SAR capture
2007-2008, and found a strong correlation between area watershed, from classification of L At P e 1% date using USDA’s
and satellite-derived estimates of ETa (R?=0.99) [2]. 2007-2011, at open water (OW), ALEXI (Atmosphere-

dry land (DL), and Land Exchange

These results suggest that Sudd wetland area could be roughly monthly

Data SIO, NOAA U.S. Navy, NGA. GEBCO
Image Landsat

monitored with near-continuous ETa estimates, intervals. flooded vegetation Inverse) algorithm
generated using data available from existing satellite 2. Performed o8 (FV). s | e [3].
platforms. radiometric N | 4. Classified ' ‘_'5”" | () Classified ’ 6. Analyzed the trends
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correction (NEST watershed land in flooded area and

Research Goal: v5.0.16) to obtain Figure 2 —=SAR imagery. Shows 1 of types using Figure 3 — Area estimation. Fig. 3a and 3b compare the processed SAR ETa and the
To reproduce and extend previous work the spatially varying 60 ENVISAT ASAR images covering thresholding images during the dry and wet season. The location of training sites is shown correlation between
showing that remotely-sensed estimates of Sudd backscattering the Sudd area, captured analysis to obtain in red (DL) and green (FV). Darkest pixels are OW, which reflects C-band radar them. Compared
flooded area and ETa are highly correlated [2] by coefficient o°. 12/05/2011 and overlayed in five year record of away. Brightest pixels are FV, which backscatters radiation. DL pixels have with values from the

Google Earth (v7.1.2.2041). intermediate brightness. Pixel classification (shown in Fig. 3c) yields estimates

a) using more accessible data sources and
(@) b 5 IVZi | ti : total flooded area of the watershed area covered by the three generalized land-types. Images
(b) analyzing a longer time series. (OW+FV). dated 3-10-11 (a,c) and 10-6-11 (b).

literature.
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Figure 4 - ETa estimates.
ALEXI estimated ETa for 3-
10-11. ALEXI calculates
ETa using satellite-derived
land-surface temperature

[3].

y TH-A shows a strong seasonal TH-B shows a weaker Flooded area estimates from
attern with high correlation seasonal pattern, lower total TH-A and TH-B are both ,
e We estimated 2007-2011 Sudd flooded area from 60 SAR
Sudd Wetland The o° thresholds obtained to ETa (R2=.71). Fig. 6 (upper area, and lower correlation to consistent with the literature. _ , , , _
B e victona A. East Afr 5 . . . images, using two different thresholding schemes derived
- from our classification differ left) shows flooded area ETa (R%=.41). Fig. 6 (lower Fig. 7 shows that estimates of , , ,
Dry Land Training Site : 5 . . from the literature and image analysis.
ooae eQ. Iraining e °
Flooded Veg. Training Si from those reported in varying from 17 Gm<in the dry left) shows that area ranges Sudd wetland area have varied
Sudd Wetland Watershed . . _ 7 2 ’) . . . .
B oo literature for L-Band SAR. Fig. season (Feb-Apr) to 52 Gm<in from 10 to 33 Gm*“. ETa no from 9 to 90 Gm?, depending * The flooded area estimates exhibit large, consistent
Open Water Training Site . _ : ) H H H H . H = o _ _
5 shows the location of the jche wet §eason (Aug-Oct). ETa longer predlct.s flooded area on ’.ch.e.method and site interannual variability with no significant year-to-year
B. Sudd Wetland Inset thresholds ‘TH-A’ at (-15,-9) is a predictor of floc?ded area when controlling for month of definition. trend. Their magnitude and correlation with ETa depend
given by [2], and ‘TH-B’ at even when controlling for year (p>0.05). on the choice of thresholding scheme. Efforts are ongoing
(-14,-6) where the histograms month of year (p<.05). | | to determine which scheme is most accurate by comparing
intersect. We tested both. | et with cloud-free MODIS classifications.
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