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Figure 5.19. Sediments load and flows in the upper Ruvu catchment Rivers 

 

Figure 5.20. Sediments load and flows relationship in upper Ruvu catchment Rivers 
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ML, MK and RK are downstream of Kibungo, Tawa, Kibogwa and Mfizigo and 

Ruvu Rivers. These rivers are passing through the forest reserve area while the cultivated 

upland is managed by agricultural management practices. Management practices in 

Kibungo sub-watershed include contour farming, strip cropping and mixed farming. 

Although sampling interval were weekly in four weeks, but the trends shows difference 

in results. The first week sampling shows high level of sediments in rivers because of 

some of final rains of rainy season in June and early July.  Second through fourth samples 

were taken during July and early August which is within the dry season of the area. With 

no incoming runoff, streams has resulted unchanged levels of sediment. 



 
 
 

87 
 

6.0 CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

The main objective of this study was to test the prediction capability of WEPP on 

tropical watersheds located in hillslope areas. The overall results indicated that WEPP 

model can assist watershed–related management institutions to quickly generate 

conservation zones by accepting predictions of sediment yield runoff outputs in spatially 

distributed format.  

The results showed that hydrological outputs were quite well predicted. Average 

annual runoff depths predicted in all four sub-watersheds during the research period at 

different rainfall events varied from 0.46m in lowlands within a high forest area 

(Kibungo chini) to 1.12m in hillslope area, within open woodland and cultivated areas ( 

Mfizigo juu) sub-watershed. The highest total discharge at the watershed outlet was 

3,462m3/s on downstream sub-watershed that all streams join in the Kibungo chini sub 

watershed. The lowest total discharge at the watershed outlet was 135m3/s at Mfizigo juu. 

Runoff also varied with soil type in all of the four watersheds. The maximum average 

annual runoff depths of 1.17m estimated at areas with high percentage of Ferralic 

Cambisols and Humic Acrisols soils in Mfizigo juu sub-watershed.  The minimum 

average annual runoff depth of 0.39m was in areas with high percentage of Rhodic 

Ferralsols and Eutric Leptosols soil. Establishment of four physical scenarios setting at 

different conditions also predicted maximum average annual runoff depth to be 1.135m at 

scenarios 1 and 2, while minimum average annual runoff depth was 0.051m in areas with 

the same conditions of soil types.  



 
 
 

88 
 

The maps locate only potential hotspots erosion areas with high sediments 

delivery which can help watershed and basin managers to implement necessary 

precautionary measures to minimize or prevent soil erosion. High hazard soil erosion 

spots appeared in high elevation areas of Tegetero, Kibogwa, Kibungo Juu, Tawa, Kinole 

and Mkuyuni wards in Mfizigo sub-watershed. Similarly, Mtombozi, Singisa, Kasanga 

and Kolero wards in Mvuha sub-watershed showed high vulnerability to soil loss. The 

watershed soil loss and sediment yield were correlated with runoff. The highest and 

lowest total average annual soil loss rates were estimated to be 45.09kg/m2 at Mfizigo juu 

watershed and at 0.45kg/m2 Kibungo chini watersheds, respectively. Although average 

total soil loss varied with runoff changes, the simulation showed some effect of soil type 

and slope in different land use/land covers within sub-watersheds. Model results show 

cultivated land contributes 81% of soil loss and 86% sediment yield in all four scenarios.  

According to Walling (1994), sediment load represents a small percentage of the 

total land area eroded and converted to sediments but still is a good source of information 

for management of soil erosion and sedimentation within the basin. Better ability 

demonstrated by the WEPP model to predict soil erosion process in natural forest and 

bushland areas land use/land cover for the year period from 1990 to 2000. 
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6.2 Recommendation 

Although most studies conclude that WEPP model over predicts sediment yield and 

under estimates runoff but detail plot scale study in these four sub-watersheds is 

necessary to establish a long-term monitoring program and land use management 

practices. A detailed accurate prediction of sediment yield and runoff in Wami-Ruvu 

basin is crucial for planning and development of watershed based projects. The total 

suspended solids (TSS) results obtained during field study could not give good 

relationship with model output. This caused by the distance between the sampling 

locations and the watershed outlet for the WEPP simulation. Results from the field survey 

gave a very good visualization of sediment sources within the catchment. Current 

management practices in the catchment include contour farming, strip cropping, 

mulching and mixed farming. However, the present simulated model results could be in 

use for a further detailed study to validate using detailed inputs in different practices. 
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APPENDICES 

Appendix I: Mfizigo Juu sub-watershed model summary output 

Land 
Use/Cover 
Description 

Coverage 
Area 
(m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Fallow-
Tilled 3996000 5929555.41 1.48387273 12864685.15 3.21939068 0 0 418004810.3 104.60581 

Tall Grass 
Prairie 125667900 150176103.1 1.19502357 4250761332 33.825355 69650784.64 0.554244836 4181111062 33.271114 

Short Grass 
Prairie 1071000 1455892.37 1.35937663 22291697.57 20.81391 165287.77 0.154330317 22126413.33 20.659583 

Fire-LSEY 331267500 419809380.4 1.26728212 10424103702 31.4673299 88794668.59 0.268045216 10335311703 31.199293 
Shrub-
Perennial 114408000 115249811.8 1.00735798 189416851.3 1.65562593 18851499.6 0.164774313 170566067.9 1.4908579 

Forest 210238200 196099946.1 0.93275126 1769976713 8.41891109 45233535.52 0.215153742 1724746795 8.2037746 
Forest-
Perennial 
(5YR) 

23417100 23554469.44 1.0058662 10859884.68 0.46375874 355275.68 0.015171634 10504627.88 0.4485879 

 

Soil 
Description 

Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Shrub - Silt 
Loam 114103800 117570083.5 1.03037834 807851983.9 7.07997441 46088932.75 0.403921103 761765392.1 6.6760738 
Forest-Clay 
Loam 277991100 325708716 1.1716516 5595321626 20.1277006 104533750.3 0.376032723 5895929131 21.209057 
YF-Clay 
Loam 275565600 308348372.7 1.1189654 8640665243 31.3561099 30661844.55 0.111268767 8610004717 31.244846 
Forest-Silt 
Loam 142405200 160647986.3 1.12810478 1636436013 11.4914063 41766524.18 0.293293533 1594672238 11.198132 
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Appendix II: Mvuha Juu sub-watershed model summary output 

 
Land 

Use/Cover 
Description 

Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume (m3) Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate (kg/m2) 

Fallow-Tilled 20893500 25976979.11 1.24330433 321426396.6 15.38403794 49018044.5 2.34609063 272408349 13.03794716 

Tall Grass Prairie 73935000 71911993.58 0.97263804 1409939083 19.06998151 79497044.3 1.07522884 1330442412 17.99475772 
Corn, soybean - 
SCP 

8397000 9115830.43 1.08560562 45329343.66 5.398278392 13526588.7 1.6108835 31802806.96 3.787401091 

Fire-LSEY 186876900 179744545.2 0.96183394 4525065123 24.21414912 169222834 0.90553104 4355842829 23.30862097 

Shrub-Perennial 39645900 29013951.28 0.73182728 362543243.3 9.144533062 1023000.4 0.02580343 361520108.2 9.118726228 

Forest 38468700 26900677.53 0.69928741 370745319.6 9.637583791 1019021.55 0.02648963 369726268.2 9.611093387 

 
 
Soil Description Coverage 

Area (m2) 
Runoff Soil Loss Sediment Deposition Sediment Yield 

Volume 
(m3) 

Depth (m) Total (kg) Rate 
(kg/m2) 

Total (kg) Rate 
(kg/m2) 

Total (kg) Rate (kg/m2) 

LSF-Clay Loam 14210100 15855583.04 1.11579672 82044870.74 5.773701152 0 0 0 0 

Forest-Clay Loam 152665200 163344196.9 1.06995043 1958885629 12.83125184 107193781 0.70214941 1851692242 12.12910501 

YF-Sandy Loam 73611900 58760536.99 0.7982478 2013570273 27.35386905 86277632.1 1.17206093 1927292948 26.18181229 

YF-Clay Loam 118432800 96438249.96 0.81428667 2715071420 22.92499561 89931044.2 0.75934238 2625140043 22.16565042 

Forest-Silt Loam 9297000 8265410.18 0.88904057 265476316.2 28.55505176 2269062.89 0.24406399 263207649.8 28.31103042 
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Appendix III: Msumbizi sub-watershed model summary output 

 
Land Use/Cover 

Description 
Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 

Fallow-Tilled 2049300 2133460.14 1.04106775 23077236 11.2610335 80272.63 0.039170756 22996962.52 11.221862 

Tall Grass Prairie 50476500 35584856.19 0.70497868 45454119 0.9005006 7458990.07 0.147771539 37995274.76 0.752732 

Fire-LSEY 25162200 21618757.51 0.85917597 196878173 7.82436245 12020488.96 0.47772011 184857620.4 7.3466398 

Shrub-Perennial 1511100 797876.24 0.52801022 600465.42 0.39736974 297.43 0.00019683 600168.78 0.3971734 

Forest 33978600 14962196.54 0.44034176 109099962 3.21084335 2525232.53 0.074318322 106574754.5 3.1365258 
Forest-Perennial 
(5YR) 

98688600 45605481.55 0.46211499 32379820 0.32810092 1014994.99 0.010284825 31364902.48 0.3178169 

 
 

Soil Description Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 

Shrub - Silt Loam 547200 213731.37 0.39059095 6573189 12.0124067 7.76 1.41813E-05 6573197.83 12.012423 
Forest-Clay Loam 200000700 114748337.6 0.57373968 397931300 1.98964953 23049223.55 0.115245714 374882239.9 1.8744046 
Forest-Silt Loam 11318400 5740559.25 0.50718823 2985286.3 0.26375515 51045.3 0.00450994 2934245.65 0.2592456 
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Appendix IV: Kibungo chini sub-watershed model output 

 
Land 

Use/Cover 
Description 

Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Fallow Tilled 
0.5% Contours 

2605500 1578280.18 0.605749445 4369666.52 1.67709327 0 0 85486643.56 32.81007237 

Tall Grass 
Prairie 

792000 214444.14 0.270762803 433483.23 0.54732731 32815.61 0.041433851 400668 0.505893939 

Fire-LSEY 51292800 23285804.85 0.453978041 20058317.68 0.39105523 4681765.44 0.091275295 15376822.64 0.299785207 

 
Soil 

Description 
Coverage 
Area (m2) 

Runoff  Soil Loss Sediment Deposition Sediment Yield 
Volume 

(m3) 
Depth (m) Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Total (kg) Rate 

(kg/m2) 
Forest-Clay 
Loam 

7605900 3653993.94 0.480415722 2000712.01 0.26304737 246757.55 0.032442913 1753957.99 0.230604924 

HSF-Clay 
Loam 

15766200 7662729.27 0.486022584 11142954.55 0.70676222 3714613.16 0.235606117 88545322.73 5.616148643 

Forest-Silt 
Loam 

31318200 13761805.96 0.439418803 11717800.87 0.37415308 753210.34 0.024050244 10964853.48 0.350111229 

 

KEY DESCRIPTION 
Land Use/Cover   

Corn, soybean - SCP 
Corn, soybean - Spring Chisel 
Plow 

Fire-LSEY Fire - Low Severity Every Year 
 

 

KEY DESCRIPTION 
Soil   
LSF-Clay Loam Low Severity Fire - Clay Loam 
YF-Sandy Loam Young Forest-Sandy Loam 
YF-Clay Loam Young Forest-Clay Loam 
HSF-Clay Loam High Severity Fire-Clay Loam 
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Appendix V: WEPP model output format 

 

 

 


