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Qualifications: PhD in Bioscience Engineering (Katholieke Universiteit Leuven); MSc 
Water Science and Engineering (IHE Delft, the Netherlands); BSc Agric. Eng. (Makerere 
University). 

Specialty: Water Science and Irrigation Engineering 

Joshua Wanyama holds a PhD in Bioscience Engineering from Katholieke Universiteit 
Leuven, Belgium; an M.Sc. in Water Science and Engineering from IHE Institute for 
Water Education Delft, the Netherlands; and BSc. in Agricultural Engineering from 
Makerere University. Eng. Dr. Wanyama Joshua is a Registered Professional Engineer 
with Uganda Engineers Registration Board (R. Eng. #1614) and a Corporate Member of 
Uganda Institution of Professional Engineers (M.U.I.P.E #1727). He is also a member of 
the Pan African Society of Agricultural Engineering (AfroAgEng/PASAE) #IM067 and 
member American Society of Agricultural and Biological Engineering (ASABE 
#1024182). 

Eng. Dr. Wanyama Joshua is a Senior Lecturer at Makerere University Department of 
Agricultural and Biosystems Engineering. He has experience of 22 years in teaching, 
research and project management during which he has been both a team member and a 
team leader on several research and development projects. To this end he has 
published papers in peer reviewed Journals and supervised M.Sc. and PhD graduate 
students to completion. Joshua has also reviewed for various reputable Journals, and 
been involved in curriculum development and examination for BSc, MSc and PhD 
degree programs. He has also been involved in policy review and development as 
subject matter specialist of Water for Agricultural Production. He has conducted 
research in developing appropriate climate smart water and irrigation technologies that 
has contributed to customizing irrigation and water harvesting systems design to 
Ugandan local conditions. He has also conducted various watershed studies in wet 
tropical catchments. 
 
Key Projects 
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1. Design and Development of an Autonomous Precision Seed Rover: A Robotic 
Planter for Precision Farming (Seed Rover). Funded under the Makerere 
Research and Innovation Fund-Round 5. USD 35,000. January 2024 to 
December 2024. 

2. Scaling up and commercialization of the sensor-based smart irrigation kit. 
Funded by under the Makerere Research and Innovation Fund-Round 4, Scaling 
and Commercialization Grants. USD 42,000. January to December 2024. 

3. Hilton Foundation Water Quality Testing Fellowship. Water Testing, Research, 
and Capacity Strengthening (WaterTRACS). Funded by Conrad N. Hilton 
Foundation. USD 500,000. May 2022 - October, 2025. 

4. Optimizing irrigation water use: integrative developing of capacity for small scale 
farmers and relevant local government personnel to improve knowledge and 
practice of irrigation water use. Funded under Makerere Research and 
Innovation Fund. Multi-year Grant: Year 1 and 2.USD 100,000. September 2020 
–June 2024. 

5. GIS Techniques in Quality Environmental Impact Assessment (EIA): Developing 
Capacity of EIA Practitioners and Stakeholders to Integrate GIS Techniques in 
Environmental Assessment. Funded under MakRIF Round 4, USD 43000. 
October 2022 to June 2024. 

6. Developing a smart solar powered irrigation control system kit for enhancing 
water use efficiency in irrigated agriculture. Makerere Research and Innovation 
Fund-Round 2. USD 21,000. September 2020 to March 2022. 

7. Proximal and remote sensing of soil quality for supporting farmers’ crop 
agriculture. Funded under Makerere Research and Innovation Fund Round 2. 
USD 44,000. September 2020 to June 2021. 

8. Development of a Green Low Cost Touchless Handwash Technology (TW-20 
Kit) For Public Shared Spaces. Funded under MAK Research and Innovation 
Fund-COVID -19 response: USD 17,000. May 2020 to November 2020.  

9. Application of Mobile-Phone Technology to Advance Access to Sustainable 
Point-Of-Use Water Purification Technologies for Household Drinking Water, 
Knowledge & Water Reuse for Backyard Food Production (mWaF-Project). 
Funded under Makerere Research and Innovation Fund Round 2. USD 11,000. 
September 2020 –June 2021. 

10. Multidisciplinary research for improving economic performance and livestock 
sustainability in the Northeast cattle corridor of Uganda. Funder under Makerere 
Research and Innovation Fund Round 2. USD 23,000. September 2020 –June 
2021. 

11. Promotion of rainwater harvesting and low-head smallholder irrigation systems 
for sustained market responsive vegetable production in mid-western Uganda. 
Funded under NARO CGS Cohort IV. USD 60,000. July 2016 – June 2019. 

12. Poverty alleviation and food security in Africa through the implementation of 
small-scale technologies in integrated crop-livestock systems. M-BOSS Africa 
Brazil Mktplace. USD 200,000. July 2016 – June 2020. 

13. Rainwater Harvesting and Small Scale Irrigation Systems: Desk Review On Rainwater Harvesting 
Technologies and Small-Scale Irrigation Systems for Agricultural Production” “USAID/Uganda 
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Education and Research project to Improve Climate Change Adaptation (ERICCA)” through 
Makerere University Centre for Climate Change Research and Innovations (MUCCRI). USD 
5000.January 2017 - June 2017. 

14. Livestock Production & Management Study. Funded under GCP/UGA/041/EC “Global Climate 
Change Alliance-Uganda (GCCA): Agriculture Adaptation to Climate Change, Uganda”.  FAO 
Uganda. "Conducting applied multidisciplinary research for improving economic performance and 
livestock sustainability in the cattle corridor of Uganda": USD 135,000. May 2016 - December 
2016. 

15. Livestock Production & Management Study. Funded under GCP/UGA/041/EC “Global Climate 
Change Alliance-Uganda (GCCA): Agriculture Adaptation to Climate Change, Uganda”.  FAO 
Uganda. " Desk Review Data Collection & Study Design for Livestock Production & Management 
Study: USD 15,000. May 2015 - August 2015. 

Key Publications 
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and future prospects. Smart Agricultural Technology Journal, 7 (2024), 
100412. https://doi.org/10.1016/j.atech.2024.100412 
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(2024). Assessing the Effect of Deficit Drip Irrigation Regimes on Crop 
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https://doi.org/10.1016/j.scienta.2023.112648.  (*Corresponding Author). 
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9. Wanyama J. and Bwambale E. (2024). Hydraulic modelling of irrigation canals 
for improved water use efficiency in Paddy. ISH Journal of Hydraulic 
Engineering, 30 (1),7-17. https://doi.org/10.1080/09715010.2023.2245785. 

10. Kabenge I., Ssewankambo G., Nakawuka P., Wanyama J.*, Zziwa A., Bamutaze 
Y., Gwapedza D., Tally Palmer T., Jane Tanner J., Mantel S. (2024) Storm 
Event-Based Sediment Yield and its Heavy Metal Loading: Case of Lake 
Victoria's Inner Murchison Bay Catchment in Uganda. Modeling Earth Systems 
and Environment, 10 (2), 1973 -1991. https://doi.org/10.1007/s40808-023-01876-
2 

11. Wanyama J.*, Kiraga S., Bwambale E., Katimbo, A. (2023). Improving nutrient 
use efficiency through fertigation supported by machine learning and Internet of 
Things in a context of developing countries: lessons for Sub-Saharan Africa. J. 
Biosyst. Eng. 48 (4), 375–391. https://doi.org/10.1007/s42853-023-00196-8 

12. Wanyama J.*, Soddo P. Nakawuka P., Tumutegyereize P., Komakech A. J., 
Bwambale E. Oluk I., Mutumba W. (2023). Development of a solar powered 
irrigation control system kit. Smart Agricultural Technology Journal, 5 (2023), 
100273. https://doi.org/10.1016/j.atech.2023.100273 

13. Wanyama, J. and Bwambale, E. (2023). Precision Water Management. In: 
Zhang, Q. (eds) Encyclopedia of Smart Agriculture Technologies. Springer, 
Cham.1062-1069. https://doi.org/10.1007/978-3-030-89123-7_213-1. 

14. Ntege I., Kiggundu N., Wanyama J., Nakawuka P. (2023). Napier yield response 
under different irrigation strategies in a tropical setting. Agricultural Water 
Management Journal, 287, 108403. https://doi.org/10.1016/j.agwat.2023.108403. 

15. Wamala F., Gidudu A., Wanyama J., Nakawuka, P., Chukalla D. A., 
Bwambale., E (2023). Assessment of Irrigation Water Distribution Using 
Remotely Sensed Indicators: A Case Study of Doho Rice Irrigation 
Scheme, Uganda. Smart Agricultural Technology Journal, 4 (2023), 
100184. https://doi.org/10.1016/j.atech.2023.100184. 

16. Kyeyune I. and Wanyama J. (2023). Design optimization of communal solar-
powered irrigation system. African Journal of Agricultural Research, 19(3), 272-
286. https://doi.org/10.5897/AJAR2022.16294 

17. Nalweyiso A., Kabenge. I., Nagawa B. C., Wanyama J., Kirabira. J. B., Sagala 
F., Zziwa A. (2023). Green Synthesis of Nanoparticles for The Remediation of 
Crude Oil Contaminated Soil and Water- A Review. Acta Chemica Malaysia, 
7(2): 58-63. http://doi.org/10.26480/acmy.02.2023.62.67 

18. Mubangizi A., Wanyama J., Kiggundu N., Nakawuka P. (2023) Assessing 
Suitability of Irrigation Scheduling Decision Support Systems for Lowland Rice 
Farmers in Sub-Saharan Africa - A review. Agricultural Sciences, 14, 219-239. 
https://doi.org/10.4236/as.2023.142015. 

19. Ssewankambo G., Kabenge I., Nakawuka P., Wanyama J., Zziwa A., Bamutaze 
Y., Gwapedza D., Palmer T.C, Jane Tanner J., Mantel S, Tessema B. (2023). 
Assessing soil erosion risk in a peri-urban catchment of the Lake Victoria basin. 
Modeling Earth Systems and Environment, 9 (2), 1633–1649, 
https://doi.org/10.1007/s40808-022-01565-6. 

20. Ntege, I., Kiggundu, N., Wanyama, J. and Nakawuka, P. (2021) Assessing the 
Effect of Irrigation Water Management Strategies on Napier Productivity—A 
Review. Agricultural Sciences, 12, 1447-1461. 
https://doi.org/10.4236/as.2021.1212092. 

21. Mwebaze, C.E.; Majaliwa, J.-G.M.; Wanyama, J.; Gabiri, G. (2021). Assessing 
the Impact of Management Options on Water Allocation in River Mubuku-Sebwe 
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Sub-Catchments of Lake Edward-George Basin, Western Uganda. Water, 13, 1-
19. https://doi.org/10.3390/w13152009. 

22. Okino J., Komakech J. A., Wanyama J., Ssegane H., Olomo E., Omara T. 
(2021). Performance Characteristics of a Cooking Stove Improved with Sawdust 
as an Insulation Material. Journal of Renewable Energy, 2021, 1-12. 
https://doi.org/10.1155/2021/9969806. 

23. Munu N., Banadda N., Kiggundu N., Zziwa A., Kabenge I., Seay J., Kambugu R., 
Wanyama J., and Schmidt A (2021). Transforming corn stover to useful transport 
fuel blends in resource-limited settings. Energy Reports, 7 (2021) 1256–1266. 
https://doi.org/10.1016/j.egyr.2021.02.038 

24. Tumutegyereize P., Muwanguzi S., Kizito S., Ayaa F., Wanyama J. (2021). 
Effect of Thermal Shock on the Grates of Improved Charcoal Cook-Stoves Made 
from Different Materials. Energy for Sustainable Development, 64, 59-64. 
https://doi.org/10.1016/j.esd.2021.07.004 

25. Nsubuga D., Kabenge I., Zziwa A., Kiggundu N., Wanyama J. and Banadda N. (2021). 
Improving maize shelling operation using motorized mobile shellers: a step towards 
reducing postharvest losses in low developing countries. In: El-Esawi, A., M (Ed). Maize - 
Recent Advances, Applications and New Perspectives for Crop Improvement. IntechOpen. 
https://doi.org/10.5772/intechopen.101039. 

26. Barasa, B. and Wanyama, J. (2020). Freshwater lake inundation monitoring 
using Sentinel-1 SAR imagery in Eastern Uganda. Annals of GIS, 26(2), 191–
200. https://doi.org/10.1080/19475683.2020.1743754 

27. Abondio, R.B., Komakech, A.J., Kambugu, R.K., Kiggundu, N., Wanyama, J., 
Zziwa, A. and Kyamanywa, S. (2020) Assessment of Municipal Organic Solid 
Waste, as a Potential Feedstock for Briquette Production in Kampala, Uganda. 
Journal of Sustainable Bioenergy Systems, 10, 62-75. 
https://doi.org/10.4236/jsbs.2020.102006 

28. Barasa B., Wanyama J., Nandutu W. (2020). "Determinants for the adoption of 
residential rainwater harvesting systems on the slopes of Mt. Elgon, East-Africa. 
How do they perform? Journal of Sustainable Water Resources Management, 
6:115 https://doi.org/10.1007/s40899-020-00475-8 

29. Nsubuga D., Kabenge I., Zziwa A., Kiggundu N., Wanyama J. Banadda N. 
(2020). Performance evaluation and optimization of the maize shelling operation 
of the multi-purpose farm vehicle. Agric Eng Int: CIGR Journal, 22(4), 174 – 183. 
https://cigrjournal.org/index.php/Ejounral/article/download/5873/3453/29697 

30. Kiggundu N., Ddungu S.P., Wanyama J., Cherotich S., Mpairwe D., Zziwa E., 

Mutebi F., Falcucci A. (2019) Greenhouse gas emissions from Uganda’s cattle 
corridor farming systems. Agricultural systems, 176 (102649). 
https://doi.org/10.1016/j.agsy.2019.102649 

31. Bwambale E., Home G. P., Raude M. J., Wanyama J. (2019). Development of a 

water allocation model for equitable distribution at Doho rice irrigation scheme in 

Uganda. Hydrology. 7(4): 62-69. https://doi.org/10.11648/j.hyd.20190704.12 

32. Bwambale E., Home G. P., Raude M. J., Wanyama J. (2019). Hydraulic 
Performance Evaluation of Doho Rice Irrigation Scheme in Uganda. Journal of 
Sustainable Research in Engineering Vol. 5 (2) 2019, 101-112. 
https://jsre.jkuat.ac.ke/index.php/jsre/article/view/89 

33. Jjagwe J., Komakech A.J., Karungi J.  Amann A., Wanyama J., Lederer J. 
(2019). Assessment of a Cattle Manure Vermicomposting System Using Material 
Flow Analysis: A Case Study from Uganda. Sustainability, 11, (5173). 
https://doi.org/10.3390/su11195173 
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34. Obeti G. L., Wanyama J., Banadda N., Candia A., Onep S., Waloz R. (2019). 
Performance Evaluation of Collard Based Bio-Filter for Treating Fish Tank 
Effluent for Re-use. Journal of Environmental Science and Engineering B (2019), 
7, 28-36. https://doi.org/10.17265/2162-5263/2019.01.004 

35. Obeti G. L., Wanyama J., Banadda N., Candia A., Onep S., Walozi R., Ebic A. 
(2019).  Bio-Filtration Technologies for Filtering Ammonia in Fish Tank Effluent 
for Reuse—A Review. Journal of Environmental Science and Engineering B, 8 
(2019) 205-214. https://doi.org/10.17265/2162-5263/2019.06.001 

36. Majaliwa G. J., Barasa B., Mukwaya I. P., Wanyama J., Kutegeka S. Nakyeyune 

C.; Nakileza B., Diisi J., Senyonjo E. and Nakangu B. (2018). Assessing the 

extent of historical, current and future land use systems in Uganda. Land, 7(132) 

1-17. http://dx.doi.org/10.3390/land7040132 

37. Kiggundu N., Wanyama J., Mfitumukiza D., Twinomuhangi, R., Barasa B., Katimbo A., 

Kyazze F. (2018). Rainwater harvesting knowledge and practice for agricultural production 

in a changing climate: A review from Uganda’s perspective. Agric Eng Int: CIGR Journal, 

20(2) 19-35. https://cigrjournal.org/index.php/Ejounral/article/view/4682 

38. Kiggundu N., Anaba L.A., Banadda N., Wanyama J., Kabenge I. (2018). Assessing Land 

Use and Land Cover Changes in the Murchison Bay Catchment of Lake Victoria Basin in 

Uganda. Journal of Sustainable Development, 11 (1) 44-55. 

https://doi.org/10.5539/jsd.v11n1p44 

39. Nabateesa S., Zziwa A., Kabenge I., Kambugu R., Wanyama J., Komakech A. J. (2017). 
Occurrence and survival of pathogens at different sludge depths in unlined pit latrines in 
Kampala slums. Water SA, 43 (4) 638-645. http://dx.doi.org/10.4314/wsa.v43i3.01 

40. Bamutaze Y., Wanyama J., Opedes H., Diekrugger B., Meadows M. (2017). Dynamics of 
surface runoff and soil loss from a toposequence under varied land use practices in Rwizi 
catchment, Lake Victoria Basin. Journal of Soil and Water Conservation, 72 (5) 480-492. 
https://doi.org/10.2489/jswc.72.5.480  

41. Ndhlovu M., Kiggundu N., Wanyama J., Banadda N. (2017). Effects of incorporating 
biochar into the soil using power tiller and ox-plough. Journal of Sustainable Agriculture 
Research, 6 (4) 93-103. https://doi.org/10.5539/sar.v6n4p93 

42. Wanyama, J., Ssegane, H., Kisekka, I., Komakech, J. A., Banadda, N. Zziwa, A., Oker T. 
E., Mutumba, C., Kiggundu N., Kato R. K., Mucunguzi D. B., Kiyimba, F. L. (2017). 
Irrigation development in Uganda: Constraints, lessons learned and future perspectives. 
Journal of Irrigation and Drainage Engineering. http://dx.doi.org/10.1061/(ASCE)IR.1943-
4774.0001159 

43. Anaba L.A., Banadda N., Kiggundu N., Wanyama J., Engel B., Moriasi D. (2017). 
Application of SWAT in Assessing the Effects of Land Use – Cover Change in the 
Murchison Bay Catchment in Uganda. Computational Water, Energy, and Environmental 
Engineering, 6, 24-40.  http://dx.doi.org/10.4236/cweee.2017.61003 

44. Wanyama J. *, Banadda N., Kiyimba F., Okurut S., Zziwa, A., Kabenge, I., Mutumba, C., 
Tumutegyereize, P., Komakech A.J., Kiggundu, N. (2016). Profiling Agricultural 
Engineering Technologies for smallholder Agriculture Mechanization in Uganda. Agric Eng 
Int: CIGR Journal,18(4):40-51. https://cigrjournal.org/index.php/Ejounral/article/view/3823 

45. Kiggundu N., Wanyama J.*, Galyaki C., Banadda N., Muyonga J. H., Kabenge I. and Zziwa 
A. (2016). Solar fruit drying technologies for smallholder farmers in Sub Saharan Africa. A 
review of design constraints and solutions. Agric Eng Int: CIGR Journal,18(4):200-210. 
https://cigrjournal.org/index.php/Ejounral/article/view/3713 
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http://dx.doi.org/10.4236/cweee.2017.61003
https://cigrjournal.org/index.php/Ejounral/article/view/3823
https://cigrjournal.org/index.php/Ejounral/article/view/3713


Page | 7 

46. Komakech A. J., Zurbrügg C., Miito G. J., Wanyama J., Vinneras B. (2016). Gaseous 
emissions from vermicomposting of organic waste in Kampala, Uganda. Journal of 
Environmental Management,181:395-402.  http://dx.doi.org/10.1016/j.jenvman.2016.06.028 

47. Arhin S. G., Banadda N., Komakech A., Kabenge I., Wanyama J. (2016). Membrane 
fouling and fouling control in low pressure membranes: a review on pretreatment 
techniques for fouling abatement. Environ. Eng. Res. 2016; 21(2): 109-120. 
http://dx.doi.org/10.4491/eer.2016.017 

48. Zziwa A., Lugali Y., Wanyama J., Banadda N., Kigozi J. B., Kyazze F., Kabenge I., 
Kambugu R., Tumutegyereize P. (2016). Contextual Investigation of Factors Affecting 
Sludge Accumulation Rates in Lined Pit Latrines within Kampala Slum Areas. Water SA 
Journal, 42(3), 490-495. http://dx.doi.org/10.4314/wsa.v42i3.15  

49. Lugali Y., Zziwa A., Banadda N., Wanyama J., Kigozi J. B., Kyazze F., Kabenge I., 
Kambugu R., Tumutegyereize P. (2016). Modeling Sludge Accumulation Rates in Pit 
Latrines in Slum Areas of Kampala City, Uganda. African journal of Environmental 
Management, 10 (8), 253-262. https://doi.org/10.5897/AJEST2016.2106 

50. Obura J. M L., Banadda, N., Wanyama, J*., Kiggundu. N. (2015). A critical review of 
selected appropriate traditional evaporative cooling as postharvest technologies in Eastern 
Africa. Agric Eng Int: CIGR Journal, 17(4), 345-354. 
https://cigrjournal.org/index.php/Ejounral/article/view/3357 

51. Mugonola, B., Mathijs, E., Poesen, J., Deckers, J., Wanyama, J., Isabirye, M. (2015), Soil 

and Water Conservation Technologies in the Upper Rwizi Micro catchment of 

Southwestern Uganda, 193-198. In: Nicol, A., Langan, S., Victor, M., Gonsalves, J. (Eds.) 

2015. Water-smart agriculture in East Africa. Colombo, Sri Lanka: International Water 

Management Institute (IWMI). CGIAR Research Program on Water, Land and Ecosystems 

(WLE); Kampala, Uganda: Global Water Initiative East Africa (GWI EA), 352p. 

https://doi.org/10.5337/2015.203 

52. Ryken, N., Vanmaercke M., Wanyama, J., Deckers, J., Isabirye, M., Poesen, J. (2015). 
Impact of papyrus wetland encroachment on spatial and temporal variabilities of stream 
flow and sediment export from wet tropical catchments. Science of The Total Environment, 
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