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Figure 14. Evaluation of the 
progress of sawah platform 
improvement in 2009 (above) and 
in 2016 (below) by Google earth 
images at the Arugungu (1) site 
(Fig.13). The total area shown is 
about 10 ha. The length of the 
scale marker is 100 m. In 2009, 
rudimentary sawah system occupy 
about 10% land. In 2016, 100% 
land are occupied by improved 
standard sawah plots. Mean size 
of the sawah plots in 2016 is about 
140 m2. 
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Figure 15. Evaluation of the 
progress of sawah platform 
improvement in 2009 (above) and 
in 2016 (below) by Google earth 
images at the Arugungu (2) site 
(Fig.13). The total area shown is 
about 10 ha. The length of the 
scale marker is 100 m. In 2009, 
rudimentary sawah system occupy 
about 10% land. In 2016, 100% 
land are occupied by improved 
standard sawah plots. Mean size 
of the sawah plots in 2016 is about 
160 m2. 
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Figure 16. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (3) site 
(Fig.13). Scale marker is 100 m and area is 10ha. In 2009, about 20% land is sawah system. In 2016, 100% land are 
improved sawah plots. Mean sawah plots size in 2016 is about 160 m2. However red circle area is ridge rice planting. 
 

Figure 17. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (4) site 
(Fig.13). Scale marker is 100 m and area is 10ha. In 2009, there is no sawah system. In 2016, 50% land are improved 
sawah plots. Mean sawah plots size in 2016 is about 150 m2. 
 

Figure 18. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (AR1) site 
(Fig.13). Scale marker is 100 m and area is 10ha. In 2009, 30% land, left side of the road, are belong to Emir’s 
standard sawah system. Other is micro rudimentary sawah or non sawah fileds. In 2016, 100% land are improved 
standard sawah plots with good bunding and leveling. Mean sawah plots size in 2016 is about 200 m2.  
 

Figure 19. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (AR2) site 
(Fig.13). Scale marker is 100 m and area is 10ha. In 2009, 15% land is micro rudimentary sawah and remaining is 
non sawah fileds. In 2016, almost 100% land are improved standard sawah plots with good bunding and leveling. 
Mean sawah plots size in 2016 is about 140 m2. 
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Figure 20. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (AR3) site 
(Fig.13). Scale marker is 100 m and area is 10ha. In 2009, 10% land is rudimentary sawah plots and remaining is non 
sawah fileds. In 2016, 80% land are improved standard sawah plots with good bunding and leveling. 10% land, which 
are shown in three red circles, are ridge rice planting. Mean sawah plots size in 2016 is about 120 m2. 
 

Figure 21. Progress of sawah platform during 2009 (left) and 2016 (right) by Google earth at Arugungu (AR4) site 
(Fig.13). Scale marker is 100 m and area is 10ha. Mostly in non-sawah fields in 2009, 30% in standard sawah plots 
in 2016. As can be seen from Fig. 13, it is estimated that this area is comparatively high topographic position among 
floodplains, suitable for upland crops rather than paddy cultivation. Mean sawah plots size in 2016 is about 120 m2. 
 
 
4. The Rima River floodplains from Arugungu to Birinin Kebbi area: 56,000 ha 
 

Figure 22. The Rima river floodplains from Arugungu area to Birinin Kebbi area. The scale marker length in the 
figure is 20 km. The area of the floodplain in this picture is about 56,000 ha. DM is irrigated rice farmland by Kebbi 
state government and details are described in Fig.23 and 24A and B as well as Fig.24(1) and (2) in Sawah 
Technology (5) Kebbi Rice revolution. Progress of sawah system platform between 2009 and 2016 of the area 
shown in the Fig.22 are described in the following Figure 23-30 below. If we compare the progress of sawah platform 
improvement between the Fig.13（Arugungu） area and the Fig.22 (Birinin Kebbi) area, Arugungu area is more 
advanced than Birinin Kebbi area. 
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