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Table A3-1 (1/8)  Implementation Program of Verification Study – Mz-11 Bethani 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Bethani (Mz-11)  
2) Location:  Mzuzu ADD - Rumphi District - Mhuju EPA  
3) Number of members of water user association:  132 (Male 66, Female 66)  
4) Implementation period:  October 2007 to February 2009  
5) Type of irrigation facility:  River diversion weir  
6) Service area: Present：dry season – 22.0 ha, wet season – 22.0 ha  

Planning：dry season – 22.0 ha, wet season – 22.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June - July 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Nov. 2007 – March 2008 
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  May – Sept. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
(a) Survey and design of irrigation facilities for rehabilitation 
(b) Rehabilitation work of irrigation facilities and & supervision of work 
(c) O&M of irrigation facilities including diversion weir 

 (d) Water management of irrigation system 
 (e) Farm management & agricultural extension 
 (f) Management of farmers group 
 
2) Contents of verification related to the Draft A/P 
 (a) Implementing body for rehabilitation 
 (b) Implementation procedure & arrangement 
 (c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

N.A 
 

6. Indicators and BM 
data for evaluation 

1) Area planted (ha):  Bench mark (BM) DS= 12.24  WS = 14.0 ha 
2) Production (ton/ha): 

Crop: Grain maize in WS - 6.5 ha, yield - 2.6 ton/ha, production 16.9 ton 
Crop: Grain maize in DS - 10.5 ha, yield - 2.11 ton/ha, production 34.65 ton 
Crop: Beans in DS - 4.4 ha, yield - 0.6 ton/ha, production 2.64 ton 
Crop: Irish potato in DS - 1.21 ha, yield - 1.1 ton/ha, production 1.33 ton 

 
7. Method and 

procedure of 
1) Monitoring: 

(a) Monitoring forms will be made by the Study Team, 
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monitoring and 
evaluation 

(b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
(c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
(d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
(e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

(a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
(b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
(c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
(d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
(e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
(f) SWOT analysis may be organized together with more than 2 verification 
sites if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (2/8)  Implementation Program of Verification Study – Mz-4 Mantha 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Mantha (Mz-4)  
2) Location:  Mzuzu ADD - Mzimba District - Luwelezi EPA  
3) Number of members of water user association: 100 (Male 66, Female 34)  
4) Implementation period:  August 2007 to February 2009  
5) Type of irrigation facility:  Motorized pump  
6) Service area: Present：dry season – 1.0 ha, wet season – 8.0 ha  

Planning：dry season – 8.0 ha, wet season – 8.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June - July 2007  
4) Rehabilitation work/supervision:  August - October 2007  
5) First cropping (2007/08 wet season) / monitoring:  Dec. 2007 – Mar. 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  Apr. – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities and motorized pump 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group & payment of pump fuel 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

1) To analyze financial efficiency in terms of cropping pattern, crop budget and 
farm income for the baseline data and actual periodic data from monitoring. 

 
6. Indicators and BM 

data for evaluation 
1) Area planted (ha):  Bench mark (BM) DS=1.0 WS = 8.3 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 6.6 ha, yield - 2.8 ton/ha, production 18.5ton 
Crop: Grain maize in DS – 0.4 ha, yield- 1.9 ton/ha, production 0.76 ton 
Crop: Beans in DS – 0.4 ha, yield - 0.7 ton/ha, production 0.28 ton 
Crop: Tomato in DS - 0.2 ha, yield - 2.8 ton/ha, production 0.56 ton 
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7. Method and 
procedure of 
monitoring and 
evaluation 

1) Monitoring: 
a) Monitoring forms will be made by the Study Team, 
b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for of farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (3/8)  Implementation Program of Verification Study – Kas-46 Chiwoza Dam 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Chiwoza Dam (Kas-46)  
2) Location:  Kasungu ADD - Kasungu District - Chulu EPA  
3) Number of members of water user association:  63 (Male 28, Female 35)  
4) Implementation period:  October 2007 to February 2009  
5) Type of irrigation facility:  Water Impounding Dam  
6) Service area: Present：dry season – 6.1 ha, wet season – 6.7 ha  

Planning：dry season – 10.0 ha, wet season – 10.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  July 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Nov. 2007 – Feb. 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  Mar. – Sept. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities including water Impounding dam 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

N.A 
 

6. Indicators and BM 
data for evaluation 

1) Area planted (ha):  Bench mark (BM) DS=3.5 ha WS =6.7 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 6.7 ha, yield - 5.3 ton/ha, production 35.5 ton 
Crop: Grain maize in DS – 3.0 ha, yield – 1.43 ton/ha, production 4.29 ton 
Crop: Tomato in DS – 0.1 ha, yield – 1.5 ton/ha, production 0.15 ton 
Crop: Cabbage in DS - 0.4 ha, yield – 11.25 ton/ha, production 4.5 ton 

 
7. Method and 

procedure of 
1) Monitoring: 

a) Monitoring forms will be made by the Study Team, 
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monitoring and 
evaluation 

b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (4/8)  Implementation Program of Verification Study – Kas-40 Kachere 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Kachere (Kas-40)  
2) Location:  Kasungu ADD - Kasungu District - Chipala EPA  
3) Number of members of water user association: 100 (Male 60, Female 40)  
4) Implementation period:  August 2007 to February 2009  
5) Type of irrigation facility:  Motorized pump  
6) Service area: Present：dry season – 0.0 ha, wet season – 6.4 ha  

Planning：dry season – 6.4 ha, wet season – 6.4 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June - July 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Nov. 2007 – Mar. 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  Apr. – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities and motorized pump 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group & payment of pump fuel 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

1) To analyze financial efficiency in terms of cropping pattern, crop budget and 
farm income for the baseline data and actual periodic data from monitoring. 

 
6. Indicators and BM 

data for evaluation 
1) Area planted (ha):  Bench mark (BM) DS =0.0 ha, WS = 2.3 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 2.0 ha, yield - 2.8 ton/ha, production 5.6 ton 
 

7. Method and 
procedure of 
monitoring and 
evaluation 

1) Monitoring: 
a) Monitoring forms will be made by the Study Team, 
b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
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Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (5/8)  Implementation Program of Verification Study – Kas-47 Titukulane 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Titukulane (Kas-47)  
2) Location:  Kasungu ADD - Dowa District - Nachisaka EPA  
3) Number of members of water user association:  64 (Male 54, Female 10)  
4) Implementation period:  October 2007 to February 2009  
5) Type of irrigation facility:  River diversion weir  
6) Service area: Present：dry season – 1.0 ha, wet season – 7.0 ha  

Planning：dry season – 7.0 ha, wet season – 7.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  July 2007  
2) Farmers workshop:  July 2007  
3) Rehabilitation plan/design:  October 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Dec. 2007 – March 2008 
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  May – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities including diversion weir 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

N.A 
 

6. Indicators and BM 
data for evaluation 

1) Area planted (ha):  Bench mark (BM) DS = 1.0 ha, WS = 4.1 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 3.0 ha, yield - 3.1 ton/ha, production 9.3 ton 
Crop: Grain maize in DS – 0.6 ha, yield - 2.4 ton/ha, production 1.44 ton 
Crop: Irish potatoes in DS - 0.4 ha, yield - 4.5 ton/ha, production 1.8 ton 

 
7. Method and 

procedure of 
monitoring and 

1) Monitoring: 
a) Monitoring forms will be made by the Study Team, 
b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
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evaluation c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (6/8)  Implementation Program of Verification Study – Li-2 Chaseta 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Chaseta (Li-2)  
2) Location:  Lilongwe ADD - Lilongwe District - Mlomba EPA  
3) Number of members of water user association: 150 (Male 35, Female 115)  
4) Implementation period:  October 2007 to February 2009  
5) Type of irrigation facility:  Motorized pump  
6) Service area: Present：dry season – 8.0 ha, wet season – 12.0 ha  

Planning：dry season – 12.0 ha, wet season – 12.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June - July 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Dec. 2007 – Apr. 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  May. – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities and motorized pump 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group & payment of pump fuel 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

1) To analyze financial efficiency in terms of cropping pattern, crop budget and 
farm income for the baseline data and actual periodic data from monitoring. 

 
6. Indicators and BM 

data for evaluation 
1) Area planted (ha):  Bench mark (BM) DS=7.9 ha, WS = 6.7 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 4.7 ha, yield - 1.4 ton/ha, production 6.6 ton 
Crop: Grain maize in DS - 5.1 ha, yield - 1.6 ton/ha, production 8.2 ton 
Crop: Irish potato in DS - 2.2 ha, yield - 2.5 ton/ha, production 5.5 ton 

 
7. Method and 

procedure of 
1) Monitoring: 

a) Monitoring forms will be made by the Study Team, 

3-11



 
 
    Chaseta 12/2 

  

monitoring and 
evaluation 

b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (7/8)  Implementation Program of Verification Study – Li-21 Bawi 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Bawi (Li-21)  
2) Location:  Lilongwe ADD - Ntcheu District - Manjawira EPA  
3) Number of members of water user association:  49  (Male 28, Female 21)  
4) Implementation period:  August 2007 to February 2009  
5) Type of irrigation facility:  River diversion weir  
6) Service area: Present：dry season - 6.3 ha, wet season - 6.3 ha  

Planning：dry season – 6.3 ha, wet season – 6.3 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June 2007  
4) Rehabilitation work/supervision:  August – September 2007  
5) First cropping (2007/08 wet season) / monitoring:  Nov. 2007 – April 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  May – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities including diversion weir 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

N.A 
 

6. Indicators and BM 
data for evaluation 

1) Area planted (ha):  Bench mark (BM) DS= 6.3 ha, WS = 4.1 ha  
2) Production (ton/ha): 

Crop: Grain maize in WS - 3.4 ha, yield - 3.2 ton/ha, production 10.9 ton 
Crop: Grain maize in DS – 5.1 ha, yield - 1.4 ton/ha, production 7.14ton 
Crop: Tomato in DS - 0.7 ha, yield - 7.2 ton/ha, production 5.0 ton 
Crop: Mustard in DS - 0.4 ha, yield - 2.5 ton/ha, production 1.0 ton 

 
7. Method and 

procedure of 
1) Monitoring: 

a) Monitoring forms will be made by the Study Team, 

3-13



 
 
    Bawi 14/2 

  

monitoring and 
evaluation 

b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-1 (8/8)  Implementation Program of Verification Study – Ma-1 Chibwana 

Items Contents 
1. General information 

of the scheme 
1) Area Name:  Chibwana (Ma-1)  
2) Location:  Machinga ADD - Machinga District - Nsanama EPA  
3) Number of members of water user association: 212 (Male 102, Female 110)  
4) Implementation period:  October 2007 to February 2009  
5) Type of irrigation facility:  River diversion weir  
6) Service area: Present：dry season – 20 ha, wet season – 85.0 ha  

Planning：dry season – 85.0 ha, wet season – 85.0 ha  
 

2. Implementation 
schedule 

1) Baseline survey:  June 2007  
2) Farmers workshop:  June 2007  
3) Rehabilitation plan/design:  June - July 2007  
4) Rehabilitation work/supervision:  October - November 2007  
5) First cropping (2007/08 wet season) / monitoring:  Dec. 2007 – May 2008  
6) Evaluation of the first cropping:  June 2008  
7) Second cropping (2008 dry season) / monitoring:  June – Oct. 2008  
8) Evaluation of the second cropping:  Nov./Dec. 2008  
 

3. Items to be verified 
through verification 
study 

1) Contents of verification related to the Draft Package 
a) Survey and design of irrigation facilities for rehabilitation 
b) Rehabilitation work of irrigation facilities and & supervision of work 
c) O&M of irrigation facilities including diversion weir 

 d) Water management of irrigation system 
 e) Farm management & agricultural extension 
 f) Management of farmers group 
 
2) Contents of verification related to the Draft A/P 
 a) Implementing body for rehabilitation 
 b) Implementation procedure & arrangement 
 c) Cost sharing arrangement for rehabilitation 
 

4. Overall goal, project 
purpose, expected 
outputs, project 
activities, and risks 

1) Overall goal:  Improvement of crop productivity & production  
2) Project purpose:  Improved operation of medium-scale irrigation scheme  
3) Expected outputs:  Improved capacity of government staff and farmers  
4) Project activities:  Planning workshop, design, rehabilitation, training, 

monitoring and evaluation  
5) Risks:  Cost sharing, rehabilitation work by farmers themselves, supervision 

by AEDOs/IOs, and self-help O&M by farmers 
 

5. Financial efficiency 
(for pump site only) 

N.A 
 

6. Indicators and BM 
data for evaluation 

1) Area planted (ha):  Bench mark (BM), DS= 20.6 ha, WS = 73.8 ha  
2) Production (ton/ha): 

Crop: Rice in WS - 73.8 ha, yield - 2.3 ton/ha, production 169.7 ton 
Crop: Grain maize in DS - 9.8 ha, yield - 2.4 ton/ha, production 23.52 ton 
Crop: Rice in DS - 8.3 ha, yield - 2.4 ton/ha, production 19.9 ton 
Crop: Pumpkin leaves in DS - 0.8 ha, yield - 0.9 ton/ha, production 0.7 ton 

 
7. Method and 

procedure of 
1) Monitoring: 

a) Monitoring forms will be made by the Study Team, 

3-15



 
 
    Chibwana 16/2 

  

monitoring and 
evaluation 

b) Monitoring will be undertaken by the Monitoring Team of the Study Team, 
c) The Monitoring Committee composed of AEDOs / IOs / farmer group / 
Study Team will be formed, 
d) The Committee meeting will be held on bi-monthly basis at the site to 
discuss overall conditions and problems encountered, 
e) The Study Team will facilitate the meeting and prepare the report. 

 
2) Evaluation: 

a) Evaluation workshop composed of the Committee members will be carried 
out after harvest of each target cropping season, 
b) Workshop aims to evaluate performance of stakeholders based on utilization 
of irrigation facility and result of seasonal cropping, i.e. first cropping for 
2007/08 wet season and second cropping for 2008 dry season, 
c) Self-evaluation by farmers will be made based on farming performance 
through SWOT analysis, 
d) Evaluation by the Study Team will also be made from the study-wide 
viewpoint to contribute to Draft Package and A/P, 
e) Satisfaction survey will be conducted for farmer group at the time of final 
evaluation, 
f) SWOT analysis may be organized together with more than 2 verification sites 
if situation is so made. 

 
8. Feedback of 

monitoring / 
evaluation result 

1) Result of self-evaluation on farming performance will be used in the planning 
of next cropping season. 

 
2) Evaluation by the Study Team will be utilized for revision and improvement of 

Draft Package and Draft A/P. 
 

9. Method of 
dissemination 

1) The Study Team will prepare the technical guideline / technical manuals / 
posters / leaflets through the Verification Study for distribution and 
dissemination. 
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Table A3-2  Work Quantity for Completion of Rehabilitation at 8 Verification Schemes 

 

1) Bethani Irrigation Scheme (MZ-11) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. One 
division box at Bethani B was canceled because the landowner was not able to prepare the bricks. 

Table A3-2 (1/16)  Bethani Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Repair of Weir and Intake    

1-1. Repair of Intake 1 m3 1 m3 Stone masonry 
1-2. Repair of Weir 2.9 m3   2.9 m3  Stone masonry 

2. Bethani A Main Canal      
2-1. Main Canal 50 m 50 m Brick masonry 
2-2. Division Box   4 pc   4 pc Brick masonry 

3. Bethani B Main Canal    
3-1. Main Canal 50 m   50 m Brick masonry 
3-2. Division Box 3 pc   2 pc Brick masonry 

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (2/16)  Bethani Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 325 man･day - All done by farmers 
2. Skilled labors 25 man･day - All done by farmers 
3. Local material    
 3-1. Sand 6 m3 - Community 
 3-2. Stones 4 m3 - Community 
 3-3. Bricks 13,000 pc - Community 
4. Cement - 75 bags 15 bags from community 
5. Transportation    
 5-1. Vehicle - Pick-up Study team 
 5-2. Fuel - 42.7 lit for IO. Study team 

c) Work period 

Preparation work was started on 24th October 2007 and the construction work was started on 2nd 
November. The work was completed on 21st November 2007. 

2) Mantha Irrigation Scheme (Mz-4) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. 
Development of secondary and tertiary canals will be continued by farmers. 

Table A3-2 (3/16)  Mantha Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Main Canal   300 m   300 m  

1-1. Excavation   600 m   600 m  
1-2. Brick Work 300 m   300 m  

2. Discharge Box 1 pc   1 pc   
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2-1. Excavation 1 m3   1 m3  
2-1. Brick work 700 pc   700 pc   

3. Pipe Installation 200 m   200 m  
3-1. Excavation   23.4 m3   23.4 m3  
3-2. Pipe Installation 200 m   200 m  
3-3. Back Filling 21.8 m3   21.8 m3  

4. Repair of Pump 1 set   1 set  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (4/16)  Mantha Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 626 man･day - All done by farmers 
2. Skilled labors  13 man･day - All done by farmers 
3. Local material    
 3-1. Sand 8.5 m3 - Community 
 3-2. Bricks 17,700 pc - Community 
4. Cement -  85 bags 5 bags from community 
5. PVC Pipe φ140 - 3 pc Study team 
6. Transportation    
 6-1. Vehicle - Pickup Study team 
 6-2. Fuel - 108.85 lit Study team 

c) Work period 

Preparation work was started on 21st August 2007 and the construction work was started on 25th 
August. The work was completed on 15th October 2007. The pump was repaired and brought back to 
the site on 22nd November. 

3) Chiwoza Dam Irrigation Scheme (Kas-46) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. The area of 
stone masonry of spillway was extended because of the request by farmers. 

Table A3-2 (5/16)  Chiwoza Dam Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. De-Silting of Dam   530 m3   200 m3  
2. Repair of Spillway      

2-1. Excavation 14 m3    20 m3  Extension of area 
2-2. Stone Masonry  21.4 m3    33 m3  Extension of area 

3. Left Side Main Canal 50 m   50 m  
3-1. Excavation  50 m   50 m  
3-2. Brick Work 50 m   50 m  

4. Right Side Main Canal   50 m   50 m  
 4-1. Excavation 50 m   50 m  
 4-2. Brick Work   50 m   50 m  
5. Drop Box 2 pc   2 pc   
 5-1. Excavation 0.5 m3   0.5 m3   
 5-2. Brick Work 200 pc   200 pc  
6. Stream and Road Crossing 5Box, main canal 25m, 

PVCφ200 x 2 pc 
5Box, main canal 25m, 
PVCφ200 x 2 pc  

6-1. Excavation / Embankment 3 m3   3 m3  
6-2. Brick Work 1,300 pc   1,300 pc  
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b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (6/16)  Chiwoza Dam Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 1,714 man･day - All done by farmers 
2. Skilled labors 104 man･day - All done by farmers 
3. Local material    
 3-1. Sand 21 m3 - Community 
 3-2. Stones 33 m3 - Community 
 3-3. Bricks 5,600 pc - Community 
4. Cement - 206 bags Study team 
5. PVC Pipe - 2 pc Study team 
6. Transportation    
 6-1. Vehicle - Truck 6t / Truck 4t Kasungu DAO/Study team 
 6-2. Fuel - 105.67 lit Study team 

c) Work period 

Preparation work was started on 15th October 2007 and the construction work was started on 20th 
October. The work was completed on 24th November. De-Silting of the dam was suspended on 9th 
November 2007 due to hard work. The farmers intend to continue de-silting after completion of 
another work. Brick work 50 m for each side main canal was completed and the farmers continued 
extending brick lining for main canal with surplus cement. 

4) Kachere Irrigation Scheme (Kas-40) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. Existing 
pipes for discharge box No.2, 220 m were also installed. The length of No.1 pipeline was modified at 
the site. Development of secondary and tertiary canals will be continued by farmers. 

Table A3-2 (7/16)  Kachere Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Main Canal   300 m   300 m  

1-1. Excavation   300 m   300 m  
1-2. Brick Work 300 m   300 m  

2. Discharge Box 2 pc   2 pc   
2-1. Excavation 1 m3   1 m3  
2-1. Brick work 1,400 pc   1,400 pc   

3. Pipe Installation 200 m   180 m Modification 
3-1. Excavation   23.4 m3   21 m3  
3-2. Pipe Installation 200 m   180 m  
3-3. Back Filling 21.8 m3   20 m3  

4. Repair of Pumps 2 sets   2 sets  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (8/16)  Kachere Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 1,658 man･day  - All done by farmers 
2. Skilled labors 187 man･day - All done by farmers 
3. Local material    
 3-1. Sand  10 m3 - Community 
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 3-2. Bricks  18,500 pc - Community 
4. Cement - 100 bags 10 bags from community 
5. PVC Pipe φ90 - 38 pc Study team 
6. Transportation    
 6-1. Vehicle - Pickup Study team 
 6-2. Fuel - -  Study team 

c) Work period 

Preparation work was started on 18th August 2007 and the construction work was started on 23rd 
August. The work was completed on 11th October. No.1 pump repair was completed and returned to 
the scheme on 11th October 2007. No.2 pump repair is to be completed in February 2008. 

5) Titukulane Irrigation Scheme (Kas-47) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. The area of 
gabion was modified at the site. The length of intake pipe was modified at the site. 1 location of gully 
crossing will be constructed later on. 

Table A3-2 (9/16)  Titukulane Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Weir    

1-1. Excavation 5 m3 5 m3  
1-2. Stone Masonry 21.3 m3   21.3 m3   
1-3. Gabion Work  54 m3   40 m3   

2. Intake      
2-1. Excavation 3.6 m3 3.6 m3  
2-2. Discharge Box   500 pc   500 pc Bricks 
2-3. Installation of Pipes 2 pc (12.0 m)   3 pc (15.0 m) PVC φ200 

3. Gully Crossing 3 locations   2 locations  
3-1. Excavation 2.4   1.6  

 3-2. Construction of Box 6   4  
 3-3. Installation of Pipes 4   2  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (10/16)  Titukulane Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 1,538 man･day - All done by farmers 
2. Skilled labors  26 man･day - All done by farmers 
3. Local material    
 3-1. Sand  11 m3 - Community 
 3-2. Stones  61.3 m3 - Community 
 3-3. Bricks  500 pc - Community 
4. Cement - 107 bags Study team 
5. PVC Pipe φ200 - 6 pc Study team 
6. Gabion wire net - 15 pc Study team 
7. Transportation    
 7-1. Vehicle - Pickup Dowa DAO 
 7-2. Fuel -  171.31lit Study team 

c) Work period 

Preparation work was started on 23rd October 2007 and the construction work was started on 30th 
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October. The work was completed on 25th November 2007.  

6) Chaseta Irrigation Scheme (Li-2) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. 
Development of secondary and tertiary canals will be done by farmers. 

Table A3-2 (11/16)  Chaseta Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Main Canal   340 m   340 m  

1-1. Excavation   340 m   340 m  
1-2. Brick Work 200 m   150 m  

2. Discharge Box 1 pc   1 pc   
2-1. Excavation 1 m3   1 m3  
2-1. Brick work 700 pc   700 pc   

3. Pipe Installation 410 m   900 m  
3-1. Excavation   46.8 m3   11.7 m3  
3-2. Pipe Installation 410 m   90 m  
3-3. Back Filling 43.6 m3   10.9 m3  

4. Replace of Pump 1 set   1 set  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (12/16)  Chaseta Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 317 man･day - All done by farmers 
2. Skilled labors 2 man･day - All done by farmers 
3. Local material    
 3-1. Sand 8 m3 - Community 
 3-2. Bricks 12,500 pc - Community 
4. Cement - 80 bags Study team 
5. PVC pipe φ110 - 15 Study team 
5. Pump  1 set Study team 
6. Transportation    
 6-1. Vehicle - Pickup Study team 
 6-2. Fuel - - Study team 

c) Work period 

Preparation work was started on 25th October 2007 and the construction work was started on 30th 
October. Pipe installation will be completed by February 2008. 

7) Bawi Irrigation Scheme (Li-21) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. Gabion 
work of bamboo gabion and wire net gabion at No.5 weir were added to compare durability and 
effectiveness of bamboo gabion. A significant defect was found at main canal downstream of intake of 
No.5 weir and repair work of main canal was added. 

Table A3-2 (13/16)  Bawi Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. No.5 Weir    

3-21



 

  

1-1-1. Stone Masonry 2.2 m3   4.0 m3 Modification of cross section 

1-1-2. Gabion Work -   4.0 m3  
Trial of bamboo gabion and wire 
net gabion 

1-2. Intake Stone Masonry  5.8 m3   6.5 m3   

1-3. Repair of Main Canal -   30 m3 
Gabion wire net, stone pitching, 
stone masonry  

2. No.7 Weir    
2-1-1. Stone Masonry 26.3 m3   26.3 m3  
2-1-2. Gabion 17.0 m3   15.0 m3  
2-2. Intake Stone Masonry 5.8 m3   6.5 m3  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (14/16)  Bawi Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 771 man･day - All done by farmers 
2. Skilled labors 59 man･day - All done by farmers 
3. Local material    
 3-1. Sand 23 m3 - Community 
 3-2. Stones 62.3 m3 - Community 
 3-3. Bamboo - 40 pc Study team 
4. Cement - 237 bags 4 bags from community 
5. Gabion wire net  23 Study team 
6. PVC pipe φ140  2 Study team 
5. Transportation    
 5-1. Vehicle - Tractor/Truck 4t District Assembly/Study team 
 5-2. Fuel - 329 lit for tractor Study team 

c) Work period 

Preparation work was started on 20th August 2007 and the construction work was started on 21st 
August. The work was completed on 25th November 2007. 

8) Chibwana Irrigation Scheme (Ma-1) 

a) Items and quantity of rehabilitation work 

Rehabilitation items and work quantity as planed and actual are shown in the table below. The area of 
gabion was modified at the site. Site clearing of protection bank was completed but embankment was 
not done. Surplus gabions were used for slope protection of main canal downstream of turnout. 

Table A3-2 (15/16)  Chibwana Scheme, Work Quantity of Rehabilitation Work 

Rehabilitation Items Planned Quantity Completed Quantity Remarks 
1. Repair of Weir    

1-1. Excavation 20 m3   10 m3 Modified at the site 
1-2. Gabion 32 m3    20 m3 Modified at the site 

2. Repair of Protection Bank 187.5 m3   0 m3 Embankment 
3. Repair of Turnout    

3-1. Brick work   2,240 pc   2,240 pc   
3-2. Backfill 13.6 m3   13.6 m3  

4. Repair of Tertiary Canal    
  4.1 Embankment 58 m3   40 m3  
  4.2 Brick Work 1,820 pc   1,820 pc  
5. Repair of Main Canal EP.    
  5-1. Gabion Work 12 m3   12 m3  
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  5-2. Backfill 2 m3   2 m3  

b) Utilization of local and foreign inputs 

Following inputs were provided by the farmer group and the Study Team. 

Table A3-2 (16/16)  Chibwana Scheme, Local and Foreign Inputs 

 Local Foreign Remarks 
1. Unskilled labors 749 man･day - All done by farmers 
2. Skilled labors 0 man･day -  
3. Local material    
 3-1. Sand 5 m3 - Community 
 3-2. Stones 44 m3 - Community 
 3-3. Bricks 4,060 pc - Community 
4. Cement - 50 bags Study team 
5. Gabion wire net  22 pc Study team 
6. Transportation    
 6-1. Vehicle - Truck 4t Study team 
 6-2. Fuel - - Study team 

c) Work schedule 

Preparation work was started on 18th October 2007 and the construction work was started on 26th 
October. The work was completed on 22nd November 2008. 
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Training Report Bethani 25/18

1. Name of Scheme Bethani Irrigation Scheme (Ma-1)
2. Date 11-Jul-08
3. Place of Worshop Bethani Irrigation Scheme Site
4. Attendants
  1) JICA Study Team C/P (1)
  2) DoI Staff .
  3) Farmers Committee F(1) M(4)
  4) AEDO/AEDC AEDO 
  5) IO From DAO Trainee Ios
5. Outline of Training
  1) Inspection

a. Diversion weir system
b. Pipeline system
c. Canal system

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth 
  concrete Monthly Crack Small scale.
  lined canal Annually Conditions of drain ditch (along the main Functioning. Need clearing

Monthly Sediment Small scale . Need removal 
Monthly Weeds a few. Need clearing 

2. Earth canal Daily Water flow condition some area smooth some area not
Monthly Cross section area some area need repair
Monthly Erosion most part will erode if unattended to.
Monthly Weeds some canals need clearing and cleaning

sedimentation done in March 08
3. Road Daily Water flow conditions
   crossing and Monthly Sediment
  gully crossing Monthly Crack or damage

Daily Trash

4. Structures Daily Water flow conditions smooth 
  (division box, Monthly Sediment small scale, need removal
  drop box Monthly Crack or damage small scale,no repair required
  turnout) Monthly Conditions of stop log some need repair

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable and rich
   conditions Daily Water level no staff gauge present

Daily Conditions of intake point Enough depth.
Others

2. Pipes Monthly Crack or damage none
Monthly Water leakage none

one area needs backfilling
3.. Discharge Daily Water flow conditions smooth
   box Monthly Sediment Small scale. Need removal 

Monthly Crack or damage some portion needs repair
Monthly Conditions of stop log and groove

4. Others

Item Frequency Point to be checked Findings
1. River Daily Water level Enough 
   conditions Daily Water flow conditions Stable. and Rich 

Daily Sediment not much, removal done last week
Water quality good

2. Weir Annually Crack or damage of stone masonry Small scale. Need repair or not

Table A3-4 (1/9)  Training Report on O&M of Irrigation Fcailities (Bethani)

Training for inspection was carried out accoding to following check list.

a) Maintenance Check List for Canal System

b) Maintenance Check List for Pipeline System

c) Maintenance Check List for River Diversion Weir
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Training Report Bethani 26/18

At after
every Erosion at abutment none

Annually Water leakage Small scale. No repair required
Annually Riverbed scouring at downstream none

Daily Sediment not much, removal done last week
Annually Damage of gabion
Annually Subsidence and deformation of gabion

3. Intake Annually Crack or damage of stone masonry none
Daily Sediment not much, removal done last week
Daily Trash none
Daily Water level Enough 

Monthly Damage of pipes none
Daily Function Functioning.

4. Others Monthly Conditions of stop log none
Monthly Conditions of gate no

Protection bund none

   2) Maintanance work Training for maintenance work was carried out on the following items.
a. River diversion weir
b. pipeline system
c. canal system

6. Outcome of the training  

7. Farmers group Gpinion/ Suggestion/ Questions

8. Recommendation for Farmers' Group by Counterpart

To obtain skills and knowledge no maintenance work for River diversion weir
To obtain skills and knowledge no maintenance work for pipeline system
To obtain skills and knowledge no maintenance work for canal system

   Will JICA Study Team provide cement for repair at the pipeline at the intake?

9. Others

    Farmers should fill soil and stones on the exposed pipeline 100m from the diversion weir and also buy cement to repair the
part destred to remove a stone that entered the pipe

   Counterpart told the farmers to buy cement on their own 
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Training Report Mantha 27/18

1. Name of Scheme Mantha Irrigation Scheme (Mz-4)
2. Date 23-Jun-08
3. Place of Worshop Matntha Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer(1), C/P(1)
  2) DoI Staff Mechanic of DOI Workshop (1)
  3) Farmers Committee F(4), M(7)
  4) AEDO/AEDC AEDC(1)
  5) IO from DAO -
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along

the main canal)
Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable or not, flood, rich or drought
   conditions Daily Water level Elevation

Daily Conditions of intake point Enough depth or not, Any obstruction.

2. Pipes Monthly Crack or damage Small scale or large scale. Need repair or replacement.
Monthly Water leakage Small scale or large scale. Need repair or replacement.

3.. Discharge Daily Water flow conditions Smooth or not
   box Monthly Sediment Small scale or large scale. Need removal or not

Monthly Crack or damage Small scale or large scale. Need repair or not
Monthly Conditions of stop log and groove Need repair or not

4. Others

Item Frequency Point to be checked Findings
1. Diesel Daily Appearance Need re-painting or not, Neede repair or not, Cleaning
   engine Daily Engine oil Enough or not

Daily Fuel tank Enough fuel or not
Daily Noise Abnormal noise or not
Daily Vibration Abnormal vibration or not
Daily Oil and fuel leakage Any leakage

Table A3-4 (2/9)  Training Report on O&M of Irrigation Fcailities (Mantha)

c) Maintenance Check List for Pump and Engine

a) Maintenance Check List for Canal System

b) Maintenance Check List for Pipeline System
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Training Report Mantha 28/18

Monthly Various bolts for loosening Tighten all bolts and nuts
Monthly Vent hole in the fuel tank cap Cleaning
Monthly Battery Water level 
Monthly Fuel tank Cleaning
Monthly Fuel filter Cleaning

Annually Engine oil filter element Replacement
Annually Fuel filter element Cleaning or replacement
Annually Engine oil Replacement
Annually Paint condition Need re-painting or not
Annually Air cleaner Cleaning or replacement
Annually Fan Velt Adjustment tension, Worn out or not

Cylinder head portion(nozzle, Adjustment, cleaning
Shaft portion Adjustment
Main engine portion (piston, crank,
etc)

Adjustment, cleaning

Fuel injection system Adjustment, cleaning
Gasket Need replacement or not
Alternator Functioning or not

2. Pump Daily Vibration Abnormal vibration or not
   equipment Daily Noise Abnormal noise or not

Daily Water leakage Small scale or large scale. Need repair or not.
Daily Bearing Greasing

Monthly Appearance Need re-painting or not, Need repair or not
Monthly Loose bolts Tighten all bolts and nuts
Monthly Coupling rubber wear Need replacement or not

Annually Gland packing wear condition Need replacement or not
Annually Shaft center misalignment Adjustment
Annually Paint condition Need re-painting or not

3.Others Daily Conditions of strainer. Clogged or not. Cleaning
Daily Conditions of suction pipe Damaged or not. Water leakage.

  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

  - Maintenance work for engine and pump
  - Maintenance work for canal system

  - To obtain skill and knowledge on maintenance work for engine and pump
  - To obtain skill and knowledge on maintenance work for canal system
  - To obtain skill and knowledge on maintenance work for pipeline system

  - Maintenance work for pipeline system

  Farmers:  How they repair or clean the altornator and starter motor?

  Study Team: Study Team demonstrated how to do that.

  Study Team:  Those works should be done by a mechanic. Farmers are advised to call mechanic of ADD. 
  Farmers: How to deceleration and acceleration of the engine?

  Farmers: Is it better to replace PVC pipe of gully crossing to aluminum pipe to avoid daage by UV and to strengthen.
  Study Team: It is better to install additional aluminum pipe to increase flow capacity.
  Farmers: Is it better to dig out the pipes and place them on the surface?.  
  Study Team: If it is fixed to the ground, it is possible. However it is not recommendable because of safety of pipes.

  - To keep operation and maintenance record.
  - To protect foundation of gully crossing with clay plastering.
  - To excavate drain ditch at gully crossing in order to avoid running water scour the foundation of canal..
  Farmers agreed to try to do above items.
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Training Report Chiwoza Dam 29/18

1. Name of Scheme Chiwoza Dam Irrigation Scheme (Kas-46)
2. Date 24-Jun-08
3. Place of Worshop Chiwoza Dam Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer (1), C/P (1)
  2) DoI Staff Mechanic of DoI Workshop (1)
  3) Farmers Committee F(6), M(3)
  4) AEDO/AEDC AEDO
  5) IO from DAO AIO. Kasungu DAO (1)
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. Reservoir Daily Water level Elevation

Annually Sediment Depth

2. Spillway Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
At after

every flood Erosion at abutment Need repair or protection or not

At after
every flood Erosion at downstream Need repair or protection or not

At flood Flow capacity Enough or not (at flood time)
At flood Flow condition at flood Stable or not
Annually Conditions of channel Damage, weeds etc.

3. Dam Monthly Crack at embankment If there is, consult with irrigation engineer.
   embankment Monthly Erosion of embankment Small scale or large scale. need repair immediately or

Monthly Collapse of embankment Small scale or large scale. need repair immediately or

Monthly Water leakage at down stream Small scale or large scale. expanding or not. Need repair
immediately or not.

4. Intake and Annually Sediment If it is a lot to affect intake pipe, it shall be removed.
   outlet Daily Trash If it is a lot to affect intake pipe, it shall be removed.

Daily Function Functioning or not.

5. Others Daily Water quality Affect to crops or not.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along the

main canal) Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable or not, flood, rich or drought
   conditions Daily Water level Elevation

Daily Conditions of intake point Enough depth or not, Any obstruction.

2. Pipes Monthly Crack or damage Small scale or large scale. Need repair or replacement.
Monthly Water leakage Small scale or large scale. Need repair or replacement.

3.. Discharge Daily Water flow conditions Smooth or not

Table A3-4 (3/9)  Training Report on O&M of Irrigation Fcailities (Chiwoza Dam)

a) Maintenance Check List for Water Impounding Dam

b) Maintenance Check List for Canal System

c) Maintenance Check List for Pipeline System
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Training Report Chiwoza Dam 30/18

   box Monthly Sediment Small scale or large scale. Need removal or not
Monthly Crack or damage Small scale or large scale. Need repair or not
Monthly Conditions of stop log and groove Need repair or not

4. Others

Item Frequency Point to be checked Findings
1. Diesel Daily Appearance Need re-painting or not, Neede repair or not, Cleaning
   engine Daily Engine oil Enough or not

Daily Fuel tank Enough fuel or not
Daily Noise Abnormal noise or not
Daily Vibration Abnormal vibration or not
Daily Oil and fuel leakage Any leakage

Monthly Various bolts for loosening Tighten all bolts and nuts
Monthly Vent hole in the fuel tank cap Cleaning
Monthly Battery Water level 
Monthly Fuel tank Cleaning
Monthly Fuel filter Cleaning

Annually Engine oil filter element Replacement
Annually Fuel filter element Cleaning or replacement
Annually Engine oil Replacement
Annually Paint condition Need re-painting or not
Annually Air cleaner Cleaning or replacement
Annually Fan Velt Adjustment tension, Worn out or not

Cylinder head portion(nozzle,  valves Adjustment, cleaning
Shaft portion Adjustment
Main engine portion (piston, crank, Adjustment, cleaning
Fuel injection system Adjustment, cleaning
Gasket Need replacement or not
Alternator Functioning or not

2. Pump Daily Vibration Abnormal vibration or not
   equipment Daily Noise Abnormal noise or not

Daily Water leakage Small scale or large scale. Need repair or not.
Daily Bearing Greasing

Monthly Appearance Need re-painting or not, Need repair or not
Monthly Loose bolts Tighten all bolts and nuts
Monthly Coupling rubber wear Need replacement or not

Annually Gland packing wear condition Need replacement or not
Annually Shaft center misalignment Adjustment
Annually Paint condition Need re-painting or not

3.Others Daily Conditions of strainer. Clogged or not. Cleaning
Daily Conditions of suction pipe Damaged or not. Water leakage.

  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

9. Others

d) Maintenance Check List for Pump and Engine

  Farmers: What to do with the crack on the dam embankment on the right side?
  Study Team: The part is low and need embankment and compaction.

  - Maintenance work for engine and pump

  - Maintenance work for canal system
  - Maintenance work for pipeline system

  - To obtain skill and knowledge on maintenance work for engine and pump

  - To excavate reservoir and use excavated material to raise embankment.
  Farmers agreed to try to do above items.

  - To keep operation and maintenance record.

  - Maintenance work for water impounding dam

  - To obtain skill and knowledge on maintenance work for water impounding dam

  - Spillway elevation shall not be raised any more.

  - To obtain skill and knowledge on maintenance work for canal system
  - To obtain skill and knowledge on maintenance work for pipeline system

  Farmers: How to minimize erosin at turnouts?
  Study Team: To provide dry brick laying drop structure.
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Training Report Kachere No.1 31/18

1. Name of Scheme Kachere Irrigation Scheme (Ma-1)
2. Date 10-Jul-08
3. Place of Worshop Kachere Irrigation Scheme Site
4. Attendants
  1) JICA Study Team C/P (1)
  2) DoI Staff Mechanic (Mr, Phiri)
  3) Farmers Committee F(0 M(4)
  4) AEDO/AEDC AEDO
  5) IO from DAO -
5. Outline of Training
  1) Inspection

a. Pump and Engine system
b. Pipeline system
c. Canal system

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth 
  concrete Monthly Crack Small scale. Need repair
  lined canal Annually Conditions of drain ditch (along the main canal) Not Functioning. Need excavation.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition
Monthly Cross section area
Monthly Erosion
Monthly Weeds

3. Road Daily Water flow conditions
   crossing and Monthly Sediment
  gully crossing Monthly Crack or damage

Daily Trash

4. Structures Daily Water flow conditions Not Functioning as irrigation has not started.
  (division box, Monthly Sediment
  drop box Monthly Crack or damage
  turnout) Monthly Conditions of stop log

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable and rich
   conditions Daily Water level staff gauge destroyed by by water, but to be replaced

Daily Conditions of intake point Enough depth.

2. Pipes Monthly Crack or damage none
Monthly Water leakage none

3.. Discharge Daily Water flow conditions no irrigation taking place
   box Monthly Sediment Small scale. Need removal 

Monthly Crack or damage none
Monthly Conditions of stop log and groove need no repair

4. Others

Item Frequency Point to be checked Findings
1. Diesel Daily Appearance Needs Cleaning
   engine Daily Engine oil Enough 

Daily Fuel tank no fuel has been purchased yet
Daily Noise none according farmers
Daily Vibration none according farmers
Daily Oil and fuel leakage diesel filter seal needs replacing

Monthly Various bolts for loosening some bolts and nuts were tightened

Training for inspection was carried out accoding to following check list.

Table A3-4 (4/9)  Training Report on O&M of Irrigation Fcailities (Kachere No.1)

a) Maintenance Check List for Canal System

b) Maintenance Check List for Pipeline System

c) Maintenance Check List for Pump and Engine
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Training Report Kachere No.1 32/18

Monthly Vent hole in the fuel tank cap Clean
Monthly Battery no battery required
Monthly Fuel tank presently clean
Monthly Fuel filter presently clean

Annually Engine oil filter element not required
Annually Fuel filter element Ok
Annually Engine oil Ok
Annually Paint condition no painting required
Annually Air cleaner Cleaning 
Annually Fan velt Adjust tension, Worn out or not

Cylinder head portion(nozzle,  valves Adjustment, cleaning
Shaft portion Adjustment
Main engine portion (piston, crank, etc) Adjustment, cleaning
Fuel injection system Adjustment, cleaning
Gasket Need replacement or not
Alternator functioning or not
Others

2. Pump Daily Vibration None
   equipment Daily Noise None

Daily Water leakage leaking on the gland packing. Farmer breaks the
bracket holding the grand packing to the impeller

Daily Bearing Needs Greasing

Monthly Appearance none
Monthly Loose bolts some needs tightening
Monthly Coupling rubber wear No 

Annually Gland packing wear condition Needs checking because it is leaking
Annually Shaft center misalignment No  Adjustment required
Annually Paint condition No  

3.Others Daily Conditions of strainer. Ok
Daily Conditions of suction pipe Ok

  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

9. Others

  - Maintenance work for Pipeline system

  - To obtain skill and knowledge on maintenance work for Pipeline system

  - Maintenance work for canal system

  - Maintenance work for pump and engine

   -Use of sand bags on the division boxes to block water not canal soil to prevent erosion

During the training session farmer breaks the bracket holding the grand packing while tightening it.

    Mechanic: Absolutly No because the paste might damage the diesel injector pump

    Farmers: what causes engine revolution to maximize or minimize

   -Farmers should a protection bund on the upland of the main canal.
   -They should add more oil to the air cleaner before running the engine.

    Farmers: when to replace diesel filter
    Mechanic: when the engine is jerking while running and also replace filter annually or after six months depending on irrigation ho

    Mechanic: unneccesary adjustment of of the accelerator throttle knob by either children or adults
8. Recommendation for Farmers' Group by Counterpart

    Farmers: worry concerns on the diesel filter seal as it has been leaking for a long time and causes a lot of fuel wastage
    Counterpart: Mechanic said that the only solution is to replace with a new seal.
    Farmers: Is it possible to use car bostic paste on the seal?

  - To obtain skill and knowledge on maintenance work for pump and engine

  - To obtain skill and knowledge on maintenance work for canal system
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Training Report Kachere No.2 33/18

1. Name of Scheme Kachere Irrigation Scheme (Ma-1)
2. Date 23-Aug-08
3. Place of Worshop Kachere Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Monitoring Engineer
  2) DoI Staff Mechanic (Mr, Phiri)
  3) Farmers Committee F(8 M(14)
  4) Pump operators M(5)
  5) AEDO/AEDC Absent
  6) IO from DAO Absent
5. Outline of Training

       (1)Pump operation

Item Frequency Point to be checked Findings

1. Brick or Daily Water flow conditions Not used, farmers requested for special supervision
from the Study Team Engineers for this.

  concrete Monthly Crack Small scale at canal base. Need repair
  lined canal Annually Conditions of drain ditch (along the main canal) Not Functioning. Need excavation.

Monthly Sediment Small scale, Need removal 
Monthly Weeds A few, Need clearing.

2. Earth canal Daily Water flow condition Not started using yet
Monthly Cross section area
Monthly Erosion
Monthly Weeds

3. Road Daily Water flow conditions
   crossing and Monthly Sediment
  gully crossing Monthly Crack or damage

Daily Trash

4. Structures Daily Water flow conditions Not used
  (division box, Monthly Sediment
  drop box Monthly Crack or damage
  turnout) Monthly Conditions of stop log

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable 
   conditions Daily Water level dropping

Daily Conditions of intake point Enough depth.

2. Pipes Monthly Crack or damage Small scale, need replacement
Monthly Water leakage not traced yet

3.. Discharge Daily Water flow conditions no irrigation taking place
   box Monthly Sediment Small scale. Need removal 

Monthly Crack or damage none
Monthly Conditions of stop log and groove need no repair

4. Others

Item Frequency Point to be checked Findings
1. Diesel Daily Appearance Needs Cleaning
   engine Daily Engine oil Enough 

Daily Fuel tank Enough fuel
Daily Noise Normal
Daily Vibration Normal
Daily Oil and fuel leakage small scale, needs sealing

Monthly Various bolts for loosening some bolts and nuts were tightened
Monthly Vent hole in the fuel tank cap Clean
Monthly Battery no battery required
Monthly Fuel tank presently clean
Monthly Fuel filter presently clean

Table A3-4 (5/9)  Training Report on O&M of Irrigation Fcailities (Kachere No.2)

a) Maintenance Check List for Canal System

b) Maintenance Check List for Pipeline System

Training for pump operation when farmer group first operated a pump for dry season maize was
started.

c) Maintenance Check List for Pump and Engine
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Training Report Kachere No.2 34/18

Annually Engine oil filter element not required
Annually Fuel filter element Ok
Annually Engine oil Ok
Annually Paint condition no painting required
Annually Air cleaner Cleaning 
Annually Fan velt

Cylinder head portion(nozzle,  valves
Shaft portion
Main engine portion (piston, crank, etc)
Fuel injection system
Gasket
Alternator
Others

2. Pump Daily Vibration None
   equipment Daily Noise None

Daily Water leakage none
Daily Bearing Needs Greasing

Monthly Appearance none
Monthly Loose bolts none
Monthly Coupling rubber wear No 

Annually Gland packing wear condition fine
Annually Shaft center misalignment No  
Annually Paint condition No  

3.Others Daily Conditions of strainer. Ok
Daily Conditions of suction pipe Ok

(2) Technical pump check up: Training for pump check up and care before and after operation was conducted.

6. Outcomes of the training 

  -Farmers knew the importance of water in the supply pipe before starting the engine.

  -Farmers knew how to check if diesel is being pumped or not.

7. Farmers' Group Opinion/Suggestion/Question

9. Others
Planting starts on Monday 25th August 2008.

  - Recording of all pump proceedings.
  - Stabalising the engine position and continuous supervision at the engine site.
  - Oil and fuel check up need illustrated.
  -Water availability in the supply pipe before starting the engine.

Farmers  worry about the engine breaking sound some seconds after starting  was responded to by the mechanic as some signs of airloc
Farmers are not comfortable with the canal structure, looking dip as compared to Chiwozas and fear will consume a lot of fuel to use it
Farmers agreed not to use the canal structure but improvise their own earth canal to used during this dry planting.

  -Farmers knew how to check all necessary pump parts before operation

  - Farmers knew how to operate the engine

  - Farmers knew how to record all pump expenditures in irrigation period

All pipes should be taken care of in changing to reduce damages.

The Delivery pipe was changed from one pump to the other because the former pipe could not hold the leaflet well.

Pipes alined from the intake direct to the lined canal will be removed and used to deliver water to earth canals.

Farmers minds are already set on using earth canal to save fuel hence advised to do so but still care for the lined canal.
Farmers should find enough fuel to test the lined canal before making conclusions that it can not work.

8. Recommendations
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Training Report Titukulane 35/18

1. Name of Scheme Titukulane Irrigation Scheme (Kas-47)
2. Date 2-Jul-08
3. Place of Worshop Titukulane Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer (1), C/P (1)
  2) DoI Staff -
  3) Farmers Committee F(0), M(6)
  4) AEDO/AEDC -
  5) IO from DAO -
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. River Daily Water level Elevation, Enough or not. 
   conditions Daily Water flow conditions Stable or not. Flood, Rich or Drought.

Daily Sediment If it is a lot to affect intake, it shall be removed.
Water quality, flotage etc.

2. Weir Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
At after Erosion at abutment Need repair or protection or not

Annually Water leakage Small scale or large scale. Need repair or not
Annually Riverbed scouring at downstream Need protection or not

Daily Sediment If it is a lot to affect intake, it shall be removed.
Annually Damage of gabion Small scale or large scale. Need repair or not
Annually Subsidence and deformation of gabion Stable or not. Need repair or not.

3. Intake Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
Daily Sediment If it is a lot to affect intake pipes, it shall be removed.
Daily Trash If it is a lot to block intake pipes, it shall be removed
Daily Water level Enough or not

Monthly Damage of pipes Need repair or not.
Daily Function Functioning or not.

4. Others Monthly Conditions of stop log Need repair or not.
Monthly Conditions of gate Need painting, reapir or not.

Protection bund Collapse or erosion. Need repair or not.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along the

main canal)
Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Table A3-4 (6/9)  Training Report on O&M of Irrigation Fcailities (Titukulane)

a) Maintenance Check List for River Diversion Weir

b) Maintenance Check List for Canal System
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Training Report Titukulane 36/18

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable or not, flood, rich or drought
   conditions Daily Water level Elevation

Daily Conditions of intake point Enough depth or not, Any obstruction.

2. Pipes Monthly Crack or damage Small scale or large scale. Need repair or replacement.
Monthly Water leakage Small scale or large scale. Need repair or replacement.

3.. Discharge Daily Water flow conditions Smooth or not
   box Monthly Sediment Small scale or large scale. Need removal or not

Monthly Crack or damage Small scale or large scale. Need repair or not
Monthly Conditions of stop log and groove Need repair or not

4. Others

  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

9. Others

c) Maintenance Check List for Pipeline System

  - Maintenance work for weir and intake
  - Maintenance work for canal system
  - Maintenance work for pipeline system

  - To obtain skill and knowledge on maintenance work for weir and intake
  - To obtain skill and knowledge on maintenance work for canal system
  - To obtain skill and knowledge on maintenance work for pipeline system

  Farmers: In rainy season, big stones hit the weir and damage it. In that case, will JICA assist us? 
  Study Team: Maintenance work shall be done by farmers.
  Farmers: Children sometimes throw stones and damage the pipes.
  Study Team: Pipes shall be covered with soil and vegetation shall be provided to protect them. 

  - Some parts of main canal have not enough cross section area. Those parts shall be excavated.
  - From upstream of gully crossing No.2 to downstream end of the main canal, water has not been supplied. The condition

  Farmers plan to replace manmade-cliff-canal to pipline or stone masonry.

  Study team instructed how to flash pipes. 

     and function of the canal shall be checked supplying water.
  - Left side abutment of the weir is not so strong as right side. Farmers need take care of it.
  - Water being conveyed at the intake into the canal is enough to irrigate whole scheme.
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Training Report Chaseta 37/18

1. Name of Scheme Chaseta Irrigation Scheme (Li-2)
2. Date 1-Jul-08
3. Place of Worshop Chaseta Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer (1)
  2) DoI Staff Mechanic of DoI Workshop (1)
  3) Farmers Committee F(20), M(19)
  4) AEDO/AEDC AEDO. (1)
  5) IO from DAO AIO. Lilongwe DAO (1)
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along the

main canal) Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Item Frequency Point to be checked Findings
1. River Daily Water flow conditions Stable or not, flood, rich or drought
   conditions Daily Water level Elevation

Daily Conditions of intake point Enough depth or not, Any obstruction.

2. Pipes Monthly Crack or damage Small scale or large scale. Need repair or replacement.
Monthly Water leakage Small scale or large scale. Need repair or replacement.

3.. Discharge Daily Water flow conditions Smooth or not
   box Monthly Sediment Small scale or large scale. Need removal or not

Monthly Crack or damage Small scale or large scale. Need repair or not
Monthly Conditions of stop log and groove Need repair or not

4. Others

Item Frequency Point to be checked Findings
1. Diesel Daily Appearance Need re-painting or not, Neede repair or not, Cleaning
   engine Daily Engine oil Enough or not

Daily Fuel tank Enough fuel or not
Daily Noise Abnormal noise or not
Daily Vibration Abnormal vibration or not
Daily Oil and fuel leakage Any leakage

Monthly Various bolts for loosening Tighten all bolts and nuts
Monthly Vent hole in the fuel tank cap Cleaning
Monthly Battery Water level 

Table A3-4 (7/9)  Training Report on O&M of Irrigation Fcailities (Chaseta)

a) Maintenance Check List for Canal System

b) Maintenance Check List for Pipeline System

c) Maintenance Check List for Pump and Engine
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Monthly Fuel tank Cleaning
Monthly Fuel filter Cleaning

Annually Engine oil filter element Replacement
Annually Fuel filter element Cleaning or replacement
Annually Engine oil Replacement
Annually Paint condition Need re-painting or not
Annually Air cleaner Cleaning or replacement
Annually Fan Velt Adjustment tension, Worn out or not

Cylinder head portion(nozzle,  valves Adjustment, cleaning
Shaft portion Adjustment
Main engine portion (piston, crank, etc) Adjustment, cleaning
Fuel injection system Adjustment, cleaning
Gasket Need replacement or not
Alternator Functioning or not

2. Pump Daily Vibration Abnormal vibration or not
   equipment Daily Noise Abnormal noise or not

Daily Water leakage Small scale or large scale. Need repair or not.
Daily Bearing Greasing

Monthly Appearance Need re-painting or not, Need repair or not
Monthly Loose bolts Tighten all bolts and nuts
Monthly Coupling rubber wear Need replacement or not

Annually Gland packing wear condition Need replacement or not
Annually Shaft center misalignment Adjustment
Annually Paint condition Need re-painting or not

3.Others Daily Conditions of strainer. Clogged or not. Cleaning
Daily Conditions of suction pipe Damaged or not. Water leakage.

  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

9. Others

  - Maintenance work for engine and pump
  - Maintenance work for canal system
  - Maintenance work for pipeline system

  - To keep operation record so that they find service time for the engine.
  - To provide vegetation on the slope surface along the canal.

  Farmers: Filling station to ensure quality of diesel.

  - To obtain skill and knowledge on maintenance work for pipeline system

  Study Team: SAE 40 for deisel engine
  Study Team: Where do you buy diesel?

  Farmers: Type of engine oil to be used?

  - To obtain skill and knowledge on maintenance work for engine and pump
  - To obtain skill and knowledge on maintenance work for canal system

  Farmers: How to blow the air element of the engine?

  Study Team: Use rubber gaskets or gasket maker.

  Study Team: Just blow it by using bicycle pump or by cleaning with diesel.
  Farmers: How to stop water leakage?

  Many of the farmers attended the training and they understand maitenance work 
  Not only operators but also some women got how to operate and maintain engine and pump.

  - To complete excavation of earth canal.
  - To keep good maintenance to keep engine in good condition long time.
  - Maintenance tools shall be prepared by the farmers committee.
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1. Name of Scheme Bawi Irrigation Scheme (Li-21)
2. Date 28-Jun-08
3. Place of Worshop Bawi Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer (1), C/P (1)
  2) DoI Staff -
  3) Farmers Committee F(1), M(9)
  4) AEDO/AEDC -
  5) IO from DAO -
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. River Daily Water level Elevation, Enough or not. 
   conditions Daily Water flow conditions Stable or not. Flood, Rich or Drought.

Daily Sediment If it is a lot to affect intake, it shall be removed.
Water quality, flotage etc.

2. Weir Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
At after Erosion at abutment Need repair or protection or not

Annually Water leakage Small scale or large scale. Need repair or not
Annually Riverbed scouring at downstream Need protection or not

Daily Sediment If it is a lot to affect intake, it shall be removed.
Annually Damage of gabion Small scale or large scale. Need repair or not
Annually Subsidence and deformation of Stable or not. Need repair or not.

3. Intake Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
Daily Sediment If it is a lot to affect intake pipes, it shall be removed.
Daily Trash If it is a lot to block intake pipes, it shall be removed
Daily Water level Enough or not

Monthly Damage of pipes Need repair or not.
Daily Function Functioning or not.

4. Others Monthly Conditions of stop log Need repair or not.
Monthly Conditions of gate Need painting, reapir or not.

Protection bund Collapse or erosion. Need repair or not.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along the

main canal)
Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Table A3-4 (8/9)  Training Report on O&M of Irrigation Fcailities (Bawi)

a) Maintenance Check List for River Diversion Weir

b) Maintenance Check List for Canal System
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  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

9. Others

  - Maintenance work for weir and intake

  - To obtain skill and knowledge on maintenance work for canal system

  - Maintenance work for canal system

  - To obtain skill and knowledge on maintenance work for weir and intake

  Farmers: Some farmers are doubting if their land will take over by GOM or JICA because of surveying.  
  Study team: GoM and JICA will never take over their land.
  Farmers: How to protect No.5 main canal beginning point? 
  Study Team: Final solution is stone masonry. It is recommended to maintain it every year. 

  Some parts of main canal have not enough cross section area. Those parts shall be excavated.
  Repair of water leaking at No.7 weir left abutment shall be done soon.
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Training Report Chibwana 41/18

1. Name of Scheme Chibwana Irrigation Scheme (Ma-1)
2. Date 28-Jun-08
3. Place of Worshop Chibwana Irrigation Scheme Site
4. Attendants
  1) JICA Study Team Engineer (1), C/P (1)
  2) DoI Staff -
  3) Farmers Committee F(11), M(6)
  4) AEDO/AEDC -
  5) IO from DAO -
5. Outline of Training
  1) Inspection Training for inspection was carried out accoding to following check list.

Item Frequency Point to be checked Findings
1. River Daily Water level Elevation, Enough or not. 
   conditions Daily Water flow conditions Stable or not. Flood, Rich or Drought.

Daily Sediment If it is a lot to affect intake, it shall be removed.
Water quality, flotage etc.

2. Weir Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
At after Erosion at abutment Need repair or protection or not

Annually Water leakage Small scale or large scale. Need repair or not
Annually Riverbed scouring at downstream Need protection or not

Daily Sediment If it is a lot to affect intake, it shall be removed.
Annually Damage of gabion Small scale or large scale. Need repair or not
Annually Subsidence and deformation of Stable or not. Need repair or not.

3. Intake Annually Crack or damage of stone masonry Small scale or large scale. Need repair or not
Daily Sediment If it is a lot to affect intake pipes, it shall be removed.
Daily Trash If it is a lot to block intake pipes, it shall be removed
Daily Water level Enough or not

Monthly Damage of pipes Need repair or not.
Daily Function Functioning or not.

4. Others Monthly Conditions of stop log Need repair or not.
Monthly Conditions of gate Need painting, reapir or not.

Protection bund Collapse or erosion. Need repair or not.

Item Frequency Point to be checked Findings
1. Brick or Daily Water flow conditions Smooth or not
  concrete Monthly Crack or damage Small scale or large scale. Need repair or not
  lined canal Annually Conditions of drain ditch (along the

main canal)
Functioning or not. Need excavation or not.

Monthly Sediment Small scale or large scale. Need removal or not
Monthly Weeds A lot or a few. Need clearing or not.

2. Earth canal Daily Water flow condition Smooth or not
Monthly Cross section area Enough cross section or not
Monthly Erosion Need repair or not
Monthly Weeds Need clearing or not

3. Road Daily Water flow conditions Smooth or not
   crossing and Monthly Sediment Small scale or large scale. Need removal or not
  gully crossing Monthly Crack or damage Small scale or large scale. Need repair or not

Daily Trash If it is a lot to block pipe, it shall be removed

4. Structures Daily Water flow conditions Smooth or not
  (division box, Monthly Sediment Small scale or large scale. Need removal or not
  drop box Monthly Crack or damage Small scale or large scale. Need repair or not
  turnout) Monthly Conditions of stop log Need repair or not

5. Others

Table A3-4 (9/9)  Training Report on O&M of Irrigation Fcailities (Chibwana)

a) Maintenance Check List for River Diversion Weir

b) Maintenance Check List for Canal System
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  2) Maintenance Work Training for maintenance work was carried on following items.

6. Outcomes of the training 

7. Farmers' Group Opinion/Suggestion/Question

8. Recommendation for Farmers' Group by Study Team

9. Others

  - Maintenance work for weir and intake
  - Maintenance work for canal system

  - To obtain skill and knowledge on maintenance work for weir and intake
  - To obtain skill and knowledge on maintenance work for canal system

  Farmers: Who will be responsible for water distribution.
  Study team: Water user's assosiation. Representatives of each block should discuss water schedule.

  from what they have learned.

  Secondary canal shall be cleaned to be functional.
  Farmers need to raise-up intake water level by placing sand bags or leaves and soil in front of gabion.

  The training was good but the level of understanding was low as farmers were reluctant to explain what they understand
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1. Scheme Name
Contact person:

2. Location

Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 12.24 ha in dry s. Potential = 22 ha (A=8ha, B=14ha)

Scheme area in dry s. (irrigation) = 0.20 ha/farmer
Upland area in wet s. (rain-fed) = 1.00 ha/farmer

5. Year Built & History

6. WUA
1) Date of registration not yet Being applied as a water cooperative committee to M. of Trade & Commerce
2) No. of members A=50, B=82 Men = A=30, B=36 Women = A=20, B=46 Chairman A: Mr. Voster Nyirongo
3) No. of committee members EC-10 Men = 7 Women = 3 Chairman B: Mr. Bentley Gondene
4) No. of villages & Name 5 Name:
5) Name of TA/VHM/ethnic group Sub TA: Chisovya GVH: Mbazayao Ethnic: Tumbuka
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee None 2 clubs (club-A for canal-A right bank, & club-B for canal-B left bank)

Irrigation fee MK300 /year - for winter season only, about 85% paid in 2007
7. Farming

1) Main crops & cropping pattern
Wet (summer) crop

Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 22.10 22.00 16.09

Maize yield -hybrid / local (ton/ha) 5.30 4.70 Maize: 4.1
Other crops (ton/ha) Green maize 1.40 Tobacco 2.41

Beans 0.60 Paprika 0.40 Beans: 2.50
I. Potato 1.11 I. Potato: 4.2

3) Net Farm Income (MK/ha) 162,329
8. Irrigation System

1) Water source Ruviri river, tributary of South Rukuru river
2) Water availability Throughout of year
3) Water delivery system
4) Water distribution system

9. Natural Condition / Constraints
Flood / soils / others: Soil type - clay loam Market day: Saturday at Mwangonga

10. Technical Feature
1) Intake weir

2) Irrigation canal

Main canal:
Secondary / tertiary canal:

Number of turn-outs:
11. Rehabilitation Work

1) Work items
2) Work & cost sharing Actual

1. Labor (unskilled) done
2. Labor (skilled) done

3. Material (local) done
4. Material (outside) done 15/75 1) JICA 239,000

5. Transportation (with driver) JICA 51%
6. Fuel for transportation done 2) GOM 95,000
7. Technical supervision done 20.3%

3) Other inputs 3) Farmer G. 134,000
1. For farmers: done 29%

2. For AEDO, AEDC & IO: done Total (MK) 468,000
(21,273 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

DADO

Oct. - Nov. 2007
Oct. 24 - Nov. 21

3 weeks from Oct. 23
4 weeks

Apr. - Oct.

community
sand, stone, bricks-13000 community

Inputs (planned) Undertaking (agreed)
270 man-day community
150 man-day

at 100m interval, earth

BM (Wet 2006/07) BM (Dry 2006) Wet 2007/08

For canal A (right bank) For canal B (left bank)

Intake weir - delivery pipeline - discharge box - main canal - turn-out - s. canal - farm inlet

Diversion weir (stone masonry) + intake box (stone masonry) + conveyance pipeline (L=350m, D=140
mm, PVC + steel partially) + discharge box (stone masonry)

Rotational system, Canal A (3 blocks)- 1,2,3,1,2,3,off, Canal B (4 blocks)- 1,2,3,4,1+2,3+4,off

67,514

Lilongwe -(355km M1)- Mzuzu -(67km)- Rumphi DADO -(6km tarmac)- turn-off -(16km earth)- site

Maize, tobacco, paprika, beans

MRFC-A= MK15,000, B= MK10,000

main crop

None

Nov. - Mar.
month

AEDO- Mr. Hara (08-567 609), AEDC-Mr. Charls Msowoya (09-622 282)

IO- Mr. Mbale, AIO- Mr. Kalua (cell 08-370550), AIO- Mr. Yafeti 09-226939
ADADO- Mr. Munyenyemde (cell 08-523-543, 01-372256)
Mzuzu ADD - Rumphi District - Mhuju EPA - Ngonga North Section

Farmer Group- Mr.Mtete (05-929260)

Mz-11 Bethani

Maize, green maize, vegetables

Maize: 2.6 Maize: 2.11
14.00 12.24

Rumphi District

River diversion weir

Mbayazao, Ajuwiri, Amagawiro, Achiturika, Kamvuwi

In 2004, built under ADB support. System was made by consultants & contractor. Winter crop started
only from 2005.

L=700m, earth canal

community-15 + JICA-95

Supervision tools, JICA - bicycles, etc.
Working tools, community/JICA

5 boxes, brick masonry

L=1500m, earth canal
at 100m interval, earth
13 boxes, brick masonry

Table A3-5 (1/8)  Profile of Verification Site - Mz-11 Bethani

AEDO/IO/Committee3 weeks

1) repair of diversion weir & intake box, 2) 6 turn-out boxes, 3) main canal - brick-lined 100m

Cost sharing (MK)

1 pick-up - for sand
diesel - 190 lit JICA

cement (110)
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1. Scheme Name
Contact person:

2. Location
Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 1.0 ha in dry s. by watering can Potential = 8 ha

Scheme area in dry s. (irrigation) = 0.075 ha/farmer
Upland area in wet s. (rain-fed) = 0.72 ha/farmer (1.6 - 2 acre)

5. Year Built & History

6. WUA
1) Date of registration
2) No. of members 100 Men = 66 Women = 34
3) No. of committee members EC-10 Men = 7 Women = 3 Chairman: Mr. Hervert Matundu
4) No. of villages & Name 5 Name:
5) Name of TA/VHM/ethnic group TA: Maulawo GVH: Kanyemba Ethnic: Tumbuka (major), Tonga, Kalanga
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee MK1,000 /member/season

7. Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 6.23 5.25 5.16 / 2.77

Maize yield -hybrid / local (ton/ha) 4.60 1.40 Maize: 0
Other crops (ton/ha) Tomato 2.80 S. potato 9.50 Tomato: 3.75

Beans 0.70 Beans 2.50 Beans: 0.40
3) Net Farm Income (MK/ha) 9,655

8. Irrigation System
1) Water source Luwelezi river, tributary of Dwangwa river
2) Water availability Available throughout of year
3) Water delivery system

4) Water distribution system
9. Natural Condition / Constraints

Flood / soils / others: Floods near to the stream in Jan-Feb. Sandy soil, Market day: None
10. Technical Feature

1) Intake pump
2) Sprinkler system (old)
3) Canal system (new)

11. Rehabilitation Work
1) Work items

2) Work & cost sharing Actual
1. Labor (unskilled) done

2. Labor (skilled) done
3. Material (local) done

4. Material (outside) done (5/85)
5. Equipment (engine repair) done 1) JICA 362,000

6. Transportation (with driver) EPA+JICA 62%
7. Fuel for transportation JICA 2) GOM 43,000
8. Technical supervision done 7.4%

3) Other inputs 3) Farmer G. 175,000
1. For farmers: done 30%

2. For AEDO, AEDC & IO: done Total (MK) 580,000
(72,500 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note
As of March 2009, FICA has tried to convert the pump irrigation system to a gravity fed system tapping water from 2-4 km upstream the stream.
Alingnment susvey has been made.

Aug. 21 - Oct. 15
30 days from Aug 24

Farmer Group- Mr. Chiukepo (08-141489)

Cost sharing (MK)

Maize: 2.8 Maize: 1.9

545 man-day

After rehab: to be rotational distribution through open canal.

month
Maize-beans mixed (rain-fed), tobacco, soybeans, cassava, sugarcane

May - Oct.

bricks-17700, sand-5m3

Undertaking (agreed)

Delivery pipe: aluminum D=140mm, Sprinkler set - not use after rehabilitation

Before rehab: stream water - M.pump - delivery pipe - sprinkler system - farmland,
After rehab: stream water - M.pump - delivery pipe - discharge box - brick-lined canal - outlets - farmland

1) repair & test operation of pump & diesel engine, 2) discharge pipeline alumi. D=140mm L=200m &
discharge box, 3) main canal - brick-lined L=300m

community

Beans, maize (dry / green), Irish potato, onion, tomato

8 weeks

Supervision tools, JICA - bicycles, etc.
Working tools,

Aug. - Sept. 2007

Mz-4 Mantha Mzimba District

Nthazama, Malenga, Yaboko Moyo, Esau, Chakechake

In 2000, a pump and aluminium pipes for sprinkler system were donated by NGO Telefood, then
operated only for 1 dry season in 2000. It was suspended due to failure in collection of diesel cost.

In 2000 at agricultural office (DADO)

Motorized pump with surface irrigation (pipeline + canal)

Mzimba DADO -(77km)- M1 turn-off at Kakuwale -(12km)- site at Luelezi river -(2km)- EPA
Lilongwe -(133km)- Kasungu -(63km)- M1 turn-off at Kakuwale to Mantha site

AEDC- Mrs. J. Mwambongo (cell 08-645 778), AEDO- Mr. Mwambongo (08-562095)

DADO- Mrs. N.C. Mipand (08-850 849)
IO of Mzimba DADO- Mr. Charles Banda (08-395 681, 01-342248)
Mzuzu ADD - Mzimba District - Luwelezi EPA - Luwelezi Section

Delivery pipe (alumi. D=140mm, L=200m), + discharge box + brick-lined open canal

None

Dec. - Mar.

Stanbic -MK10,000

BM (Wet 2006/07) BM (Dry 2006) Wet 2007/08

main crop

30 days

8.30 1.00 (watering can)

community-10 + JICA-95
community

spare parts, test operation DOI/JICA
cement (105), PVC (3)

125 man-day community

Table A3-5 (2/8)  Profile of Verification Site - Mz-4 Mantha

oxcart

community/EPA/JICA

community/EPA

19,336

not needed not needed
AEDO/IO/Committee

1 portable pump (D=140mm) + diesel engine (41 HP) India made - repaired, suction pipe is okay.

Inputs (planned)
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1. Scheme Name
Contact person:

2. Location
Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 3.5 ha in dry s. Potential = 10 ha (Right-6 ha, Left-4 ha)

Scheme area in dry s. (irrigation) = 0.10 ha/farmer
Upland area in wet s. (rain-fed) = 0.72 ha/farmer (1.6 - 2 acre)

5. Year Built & History

6. WUA
1) Date of registration not yet
2) No. of members 63 Men = 28 Women = 35
3) No. of committee members EC-10 Men = 5 Women = 5 Chairman: Mr. Gift Muyayi
4) No. of villages & Name 11 Name:
5) Name of TA/VHM/ethnic group TA: Chulu GVH: Chiwoza, Mr. Fecher Ethnic: Chewa/ Tumbka (major)
6) Irrigation service fee

Entry fee Bank account balance:
Irrigation fee MK30 /plot

7. Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 5.93 5.78 5.08

Maize yield -hybrid / local (ton/ha) 4.05  - Maize: 4.2
Other crops (ton/ha) Cabbage 11.25 Beans 2.10 Cabbage: 8.50

Tomato 1.50 Tomato 7.90 Tomato: 8.80
Paprika 2.50 Paprika: 2.00

3) Net Farm Income (MK/ha) 188,024
8. Irrigation System

1) Water source Chisuwe river, tributary of Dwangwa river
2) Water availability Available up to Sept., in-flow water up to April
3) Water delivery system

4) Water distribution system
9. Natural Condition / Constraints

Flood / soils / others: Scarce in-flow water to dam after May. Sandy soil Market day: Wednesday
10. Technical Feature

1) Earth dam

2) Motorized pump 1 pump x D=90mm x 10 HP, Q= 15 lit/sec, used since 2006 winter cropping.
3) Treadle pump 25 T.pumps operational
4) Intake facility Dam - outlet pipe (D=100mm, L=27m) - gate valve - PVC/flat pipes for delivery
5) Irrigation canal

Main canal:

11. Rehabilitation Work

1) Work items

2) Work & cost sharing Actual
1. Labor (unskilled) done

2. Labor (skilled) done
3. Material (local) done

4. Material (outside) done (206) 1) JICA 729,000
5. Transportation (with driver) done+JICA 56%

6. Fuel for transportation done 2) GOM 126,000
7. Technical supervision done 9.6%

3) Other inputs 3) Farmer G. 455,000
1. For farmers (tools): done 35%

2. For AEDO, AEDC & IO: done Total (MK) 1,310,000
(131,000 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

Farmer Group- Mr. Byton Banda (09-490603)

Cost sharing (MK)

Maize: 5.3
3.50

Maize: 1.43

(1) Dam water - gate valve - delivery pipes - farmland, (2) Dam water - M.pump - main canal brick-lined
(R/L banks) - outlets - farmland, (3) Dug well - T.pumps - farmland,
7-day interval for 5 irrigation blocks. Monday to Friday on irrigation for 1 day - 1block

7,595

1) de-silting from dam (200 m3), 2) repair of spillway (33 m3), 3) repair of main canal with brick-lined
(100m), 2 drops & outlets.

Right bank (L=250m earth include L=71m brick-lined), left bank (250m earth) being improved by
farmers sometimes, Several outlets exist and improved.

diesel - 190 lit

Main problem is heavy siltation of dam thus continuous de-silting is needed in future.

Oct. 15 - Nov. 24 6 weeks

AEDO/IO/Committee

5 weeks from Oct. 12

farmer group

Oct. - Nov. 2007

Supervision tools, JICA - bicycles, etc.
Working tools,

960 man-day

community/JICA

5 weeks

1 lorry -3 days

farmer group

BM (Wet 2006/07) BM (Dry 2006) Wet 2007/08
6.70

Kas-46  Chiwoza Dam Kasungu District

Water impounding dam (earth dam)

Chiwoza, Chitedze, Zolomondo, Chikuni, Chafwamba, and others

In July 1962, built the dam by Colonial government
Started with w/can, in 2000 provided treadle pumps by DANIDA, in 2006 got 1 motorized pump from
MASAF, GoM.

Lilongwe -(133km)- Kasungu - (in summer: 25km)- M1 turn-off at Mbhomwa -(19km earth)- EPA -(9km earth)- Site

AEDC- Mr. Baloy (cell 09-340 611), AAEDC/AEDO- Mr. Msunje (09-496699), Assist DADO Mr. Lungl

IO DADO- Mr. BGK Banda (09-283677), AIO Mr. Mabedi (09-479909), Miss Mtoso (09-885585)
Kasungu ADD - Kasungu District - Chulu EPA - Chulu South Section

In winter route: Kasungu -(3km)- M1 turn-off -(26km earth)- Site -(9km earth)- EPA

farmer group + JICA
sand, bricks, stones

main crop
Nov. - Mar. Maize, tomato, beans, tobacco
April - Oct.

cement (165), PVC pipes (2)

Dam length L=100m, heavily silted, 2 spillways (mechanical & emergency) repaired, outlet pipe repaired,
gate valve being functioned.

Green maize, cabbage, tomato, paprika, other vegetables

Table A3-5 (3/8)  Profile of Verification Site - Kas-46 Chiwoza Dam

JICA

MK1500 OIBM- MK32,000

month

108 man-day farmer group

DADO

Inputs (planned) Undertaking (agreed)
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1. Scheme Name
Contact person:

2. Location

Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 0.0 ha in dry s. Potential = 6.4 ha

Scheme area in dry s. (irrigation) = 0.10 ha/farmer
Upland area in wet s. (rain-fed) = 2.80 ha/farmer (3-4 acre) + 0.10 ha in Dambo area

5. Year Built & History

6. WUA
1) Date of registration not yet
2) No. of members 100 Men = 60 Women = 40
3) No. of committee members 12 Men = 8 Women = 4 Chairman: Mr. Fordson Phiri
4) No. of villages & Name 11 Name:
5) Name of TA/VHM/ethnic group TA: Chambwe (Sub TA) GVH: Nkokotere Ethnic: Chewa
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee MK500 /year

7. Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 1.26 1.26 3.17

Maize yield -hybrid / local (ton/ha) 5.20 2.40 Maize: 4.0
Other crops (ton/ha) (None) Tomato: 7.70

3) Net Farm Income (MK/ha) 105,980
8. Irrigation System

1) Water source Direct from Bua river
2) Water availability Throughout of year
3) Water delivery system

4) Water distribution system
9. Natural Condition / Constraints

Flood / soils / others: Floods & swamped near to Bua river in wet season. Market day: at Chambwe
10. Technical Feature

1) Intake pump

2) Irrigation canal
Delivery pipeline:

Main canal: Brick-lined open canal
11. Rehabilitation Work

1) Work items

2) Work & cost sharing Actual
1. Labor (unskilled) done

2. Labor (skilled) done
3. Material (local) done

4. Material (outside) done(10/100)
5. Equipment (repair) done 1) JICA 432,000

6. Transportation (with driver) JICA 46%
7. Fuel for transportation done 2) GOM 56,000
8. Technical supervision done 5.9%

3) Other inputs 3) Farmer G. 460,000
1. For farmers: done 49%

2. For AEDO, AEDC & IO: done Total (MK) 948,000
(148,125 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

Working tools,

community

lorry - 6 days
DOI/JICA
community-10 + JICA-45

ADD
parts, test operation

30 days from Aug. 22

Supervision tools, JICA - bicycles, etc.

Aug. - Sept. 2007
Aug. 18 - Oct. 11

Cost sharing (MK)
bricks-18500, sand-4.2 m3

diesel - 100 lit

cement (55), PVC pipe (38)

community/JICA

AEDO/IO/Committee
JICA

30 days

Wet 2007/08

AEDO- Mr. P.D. Matatiyo (cell 09-318 057), AEDC- Mr. N.A. Mbale (cell 09-448308)

IO DADO- Mr. BGK Banda (09-283677), AIO Mr. Mabedi (09-479909), Miss Mtoso (09-885585)

750 man-day community

Nov - Mar
May - Nov.

Maize (rain-fed), planted area is minimal due to water-logging
month

PVC pipes (D=90mm, L=138m - 23 pc x 6m)

MK100

2.30
BM (Wet 2006/07) BM (Dry 2007)

After rehab: to be rotational distribution through open canal.

65 man-day community

0.00
0.00

1) repair 2 engines, 2) discharge pipeline L=180m, 3) 2 discharge boxes with brick masonry, 4) repair of
main canal with brick-lined L=300m

0

Maize: 2.8

Kas-40 Kachere Kasungu District

Motorized pump with pipeline / surface irrigation

Nkokotere, Esav, Udungama, Mthupi, etc.

Only registered to DADO office as Irrigation Club

In 2006, supported by MASAF through District Assembly for 2 pumps together with starter packs for
diesel, seeds & fertilizer. Only after one dry season operation in 2006, two pumps were broken down.

Lilongwe -(133km M1)- Kasungu DADO -(2km M18)- M18 turn-off -(7km)- end tarmac -(19km earth
thru Kadifula)- Chambwe -(3km)- site

Farmer Group- TA Chambwe (04-030057), Mr. Duncan (05-382390)

Kasungu ADD - Kasungu District - Chipala EPA - Kadifula Section

Alternative: M1 Madisi turn-off -(32km earth thru Bowe & BUA bridge) - Chambwe - (3km) - site

Table A3-5 (4/8)  Profile of Verification Site - Kas-40 Kachere

4 weeks

Only one winter cropping in 2006 was practiced with 2 pumps, thus farmers are not familiarized yet in irrigated agriculture particularly in pump
operation and water distribution.

OIPM - MK2,320

Undertaking (agreed)

2 portable pumps (D=90mm) + diesel engine (10HP, 1500rpm), Q= 15 lit/sec, Fuel consumption= 2.5
lit/hr, Valliant-India made. Both of them were repaired.

Inputs (planned)

main crop

Maize 75%, others 25% - Irish potato, tomato, onion, cabbage

Bua river - 2 M.pumps - 2 pipelines - 2 discharge boxes - main canal (brick-lined) - turn-outs - farm
diches (earth) - farmland
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1. Scheme Name
Contact person:

2. Location

Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 1.0 ha in dry s. Potential = 7 ha

Scheme area in dry s. (irrigation) = 0.10 ha/farmer
Upland area in wet s. (rain-fed) = 1.00 ha/farmer

5. Year Built & History

6. WUA
1) Date of registration not yet
2) No. of members 64 Men = 54 Women = 10
3) No. of committee members EC-10 Men = 6 Women = 4 Chairman: Mr. Goriati Nyoawe
4) No. of villages & Name Name:
5) Name of TA/VHM/ethnic group TA: Maskambewa GVH: Kalikwembe Ethnic: Chewa
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee MK100/year Saving Bank Dowa

7. Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 5.90 5.90 8.01

Maize yield -hybrid / local (ton/ha) 2.50 1.30 Maize: 4.0
Other crops (ton/ha) I.potato 4.50 Tobacco 1.23 Tomato: 7.35

S. potato 4.80 I. Potato: 2.70
Ground nuts 0.95 Mustard: 3.50

3) Net Farm Income (MK/ha) 185,910
8. Irrigation System

1) Water source Topaizi stream - Mzami River, tributary of Lingadzi River
2) Water availability Available throughout of year
3) Water delivery system
4) Water distribution system

9. Natural Condition / Constraints
Flood / soils / others: Floods in Mzami river in Jan - Feb Market day: None

10. Technical Feature
1) Intake weir

2) Irrigation canal
Main canal:

Secondary / tertiary canal: None
Number of turn-outs: Many

11. Rehabilitation Work
1) Work items
2) Work & cost sharing Actual

1. Labor (unskilled) done
2. Labor (skilled) done

3. Material (local) done
4. Material (outside) JICA (107) 1) JICA 706,000

5. Transportation (with driver) done 60%
6. Fuel for transportation done 2) GOM 92,000
7. Technical supervision done 7.8%

3) Other inputs 3) Farmer G. 377,000
1. For farmers: done 32%

2. For AEDO, AEDC & IO: done Total (MK) 1,175,000
(167,857 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

Kas-47 Titukulane Dowa District

River diversion weir

Kalikwembe, Topaizi, Zolire

Initially initiated by farmers, then in 2002 stone masonry weir was built under MASAF. After 5-year
operation, in 2007 right-abutment of weir & intake was scored & collapsed by floods.

Lilongwe -(30km M1)- M1 Dowa turn-off -(21km earth)- Dowa -(10km earth)- site,
Alternative: Mphonela on M1 -(33km earth thru passing by EPA office)- site

Kasungu ADD - Dowa District - Natchisaka EPA - Topaidzi Section
AIO of Dowa DADO (Mponela)- Mr. Banis (09-330753), ADADO- Mr. Mphanda (09-218315)

AEDO-Miss Joyce Phiri (09-639887), AEDC- Mr. M. Ndalama Phiri (09-645996)

May - Nov.

main crop

Maize, tomato, cabbage, onion, Irish potato
Dec. - Mar. Maize, tomato, tobacco

Stream water - weir (stone masonry) - main canal (earth) - outlets - farmland

BM (Wet 2006/07) BM (Dry 2007) Wet 2007/08
4.10

Maize: 3.1
1.00

47,296

Maize: 2.4

MK1,005MK300

month

Farmer Group- Mr. Njobvu (05793692)

Undertaking (agreed)

Before rehab: simple rotation system by cropping block

Inputs (planned)

farmer group
farmer group

1) Repair of diversion weir & intake (21 m3), 2) repair of gully crossings (2)

Earth canal L=4 km

Stone masonry weir partially broken and eroded at right bank by flood in 2007, needs repair of weir and
canal intake.

After rehab: to be rotational distribution through open canal by cropping block.

250 man-day

cement (100), pipe, gabion JICA /farmer group
stones, sand, bamboo farmer group

JICA
AEDO/IO/Committee

Cost sharing (MK)
60 man-day

JICA - bicycles, etc.
working tools, community /JICA

20 days

Table A3-5 (5/8)  Profile of Verification Site - Kas-47 Titukulane

Oct. 23 - Nov. 25 4 weeks
3 weeks from Oct. 22Oct. - Nov. 2007

lorry 7ton Dowa DADO
60 lit

supervision tools,
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1. Scheme Name
Contact person:

2. Location

Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 7.9 ha in dry s. by watering can Potential = 12 ha

Scheme area in dry s. (irrigation) = 0.04 ha/farmer
Upland area in wet s. (rain-fed) = 1.00 ha/farmer + 0.30 ha in Dambo area

5. Year Built & History

6. WUA
1) Date of registration not yet presently called as irrigation club
2) No. of members 150 Men = 35 Women = 115
3) No. of committee members EC-10 Men = 6 Women = 4 Chairman: Mr. Chalos Mbewe
4) No. of villages & Name 1 Name:
5) Name of TA/VHM/ethnic group TA: Chiseka GVH:Mgombe Ethnic: Chewa
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee MK130 /plot/year

Irrigation fee MK250 /member/season
7. Farming

1) Main crops & cropping pattern
Wet (summer) crop

Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 6.60 6.04 9.88

Maize yield -hybrid / local (ton/ha) 3.60  - Maize: 3.4
Other crops (ton/ha) I. potato 2.50 Rice 0.81 I. Potato: 5.00

Cabbage 7.40 Tomato: 5.2
Pigeon peas 1.20 Peas: 2.20

3) Net Farm Income (MK/ha) 127,556
8. Irrigation System

1) Water source Diamphwe river, tributary of Lilongwe river
2) Water availability Available throughout of year
3) Water delivery system

4) Water distribution system
9. Natural Condition / Constraints

Flood / soils / others: High groundwater levels & swamped - water-logging Market day: Wed. & Sat at Mitundu
10. Technical Feature

1) Intake pump
2) Irrigation canal

Delivery pipes:
Distribution canal: Earth canal

11. Rehabilitation Work

1) Work items

2) Work & cost sharing Actual
1. Labor (unskilled) done

2. Labor (skilled) done
3. Material (local) done

4. Material (outside) done (80)
5. Equipment (new) done 1) JICA 976,000

6. Transportation (with driver) JICA 85%
7. Fuel for transportation JICA 2) GOM 55,000
8. Technical supervision done 4.8%

3) Other inputs 3) Farmer G. 112,000
1. For farmers: done+EPA 10%

2. For AEDO, AEDC & IO: done Total (MK) 1,143,000
(95,250 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

PVC pipes (D=140mm - 100mm - 70mm, L=6mx25pie, 6mx33pie, 6mx15pie)

1 new pump (D=100mm) & diesel engine (20HP) from Italy, suction pipe, discharge pipe provided.

community/JICA

None
None  -

 -
3 weeks AEDO/IO/Committee

sand, bricks-12500 pc

Farmer Group- ?? (09-624077)

Cost sharing (MK)

BM (Wet 2006/07) BM (Dry 2006) Wet 2007/08

cement (35), PVC pipe (15)

58 man-day members

1) replace of a pump & engine with suction pipe, 2) delivery pipeline (410m), 3) discharge box, 4) canal -
brick-lined (150m)

After rehab: to be rotational distribution through open canal.

Dec. - Apr. Maize, tomato, rice
month

Previous: stream water - M.pump - delivery pipeline - sprinkler system - farmland,
Future: stream water - M.pump - delivery pipeline - discharge box - open canal - outlets - farmland

6.70
Maize: 1.4

7.90
Maize: 1.6

AIO DADO- Mr. Kumasala (08-304319), AIO- Mr. Mkaka (09-329524), Mr. Ligowe (09-673029)

24,572

May - Nov.

main crop

Maize, vegetables, Irish potato, tomato

Li-2  Chaseta Lilongwe District

None

Chaseta, with 11 sub-villages

Motorized pump with surface irrigation (pipeline + canal)

In 1997, provided a pump set by GOM, then just operated for 1 year only. Not used since 1999 when
pump was burned and suction pipe was broken down.

Lilongwe ADD -(9km M1)- M1 Bunda turn-off -(14km tarmac + 12km earth)- EPA at Mitundu -(6km
earth)- site

AEDO- Mr. B.S. Kaunda (cell 09-104 888), AEDC- Mr. H.J. Msiska (cell 08-528 953)

Lilongwe ADD - Lilongwe District - Mlomba EPA - Diamphwi Section

320 man-day

Currently rain-fed cropping in summer and watering can in winter since 1999 when pump/engine were burned. Only experienced for 1 year, then no practice
pump operation for 7 years, thus restoration to irrigated agriculture with pump in dry season will be big challenge.

Oct. - Nov. 2007 3 weeks, Oct. 25 - Nov. 16
Oct. 25 - Nov. 30 5 weeks

members

Table A3-5 (6/8)  Profile of Verification Site - Li-2 Chaseta

Supervision tools,
Working tools,

members
Inputs (planned) Undertaking (agreed)

JICA - bicycles, etc.

1 pump, engine, foot valve JICA/DOI
JICA
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1 Scheme Name
Contact person:

2 Location
Distance from Lilongwe:

3 Scheme Type
4 Irrigation Service Area Current before rehab = 6.3 ha in dry s. (No.5-3.5, No.7-2.8) Potential = 6.3 ha

Scheme area in dry s. (irrigation) = 0.10 ha/farmer
Upland area in wet s. (rain-fed) = 0.60 ha/farmer

5 Year Built & History

6 WUA
1) Date of registration not yet
2) No. of members 49 No.5= 23 = M (13) +F (10) No.7= 26 = M(15) +F(11)
3) No. of committee members No.5 General Committee: 3 = M (2) +F (1) Chairman: Mr. Mangulenje

No.7 General Committee: 5 = M (4) +F (1) Chairman: Mr. Alex Juwawo
4) No. of villages & Name 3 Name:
5) Name of TA/VHM/ethnic group TA: Makwangwala GVH: Gwaza / Kuthakwangi Ethnic: Ngoni
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee MK500 /dry season

7 Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 6.90 6.75 6.74

Maize yield -hybrid / local (ton/ha) 1.95  - Maize: 3.4
Other crops (ton/ha) Tomato 7.20 Tobacco 1.19 Tomato: 9.00

Mustard 2.50 S. potato 3.60 S.Potato: 13.89
Ground nuts 0.80 Cabbage: 8.7

3) Net Farm Income (MK/ha) 127,027
8 Irrigation System

1) Water source Bawi river, tributary of Riviridze river down to Shire river
2) Water availability Available throughout of year
3) Water delivery system
4) Water distribution system

9 Natural Condition / Constraints
Flood / soils / others: Floods in Bawi river in Jan. - Feb. Market day: None

10 Technical Feature
1) Intake weir

2) Irrigation canal
Main canal:

Secondary / tertiary canal: None
Number of outlets: Many direct outlets from main canal to farmland

11 Rehabilitation Work
1) Work items
2) Work & cost sharing Actual

1. Labor (unskilled) done
2. Labor (skilled) done

3. Material (local) done
4. Material (outside) done (4/237) 1) JICA 886,000

5. Transportation (with driver) DA+JICA 68%
6. Fuel for transportation done 2) GOM 164,000
7. Technical supervision done 12.6%

3) Other inputs 3) Farmer G. 252,000
1. For farmers: done+EPA 19%

2. For AEDO, AEDC & IO: done Total (MK) 1,302,000
(206,667 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12 Note

diesel -130 lit JICA
30 days

Working tools,

AEDO/IO/Committee

Farmer Group- Mr. Mangulenje (09-917123), Mr. Alex Juwawo (05-604963) Chairman

Cost sharing (MK)

BM (Wet 2006/07) BM (Dry 2006) Wet 2007/08
4.10

Maize: 3.2

2 stone masonry weirs named Mangulenje (No.5) and Adam (No.7) with the length of 5 m and 7 m. Weir
No. 5 was repaired and No.7 was re-built attaching pipe intake structure to the both.

Undertaking (agreed)

Stream water - weir (stone masonry) - canal (earth) - outlets - farmland

Dec. - Apr.

Maize: 1.4

No.4 weir, used to be a brush dam located upstream of No.5 weir, was built by farmers themselves with stone masonry using 2 bags of cement in
November 2007 and it was collapsed on 20 January 2008 by floods due to absence of engineering.

Aug. 20 - Nov. 25 9 weeks
30 days from Aug. 13Aug. - Sept. 2007

Supervision tools, JICA - bicycles, etc.
community/JICA

Green maize , sweet potato, beans, sugarcane, citrus,

None

All earth canal, No.5 main canal L=1.5 km, No.7 L= 1.8 km

May - Nov.

1) construction of No.7 masonry weir with intake, 2) repair of No.5 masonry weir with intake,

6.30

Li-21  Bawi Ntcheu District

River diversion weir

No.5 - Adam, No.7 - Sontchaya, Tokonasu

AEDO- Mr. Harrison Munthali (cell 08-738029), AEDC- Mr. Khaonga (cell 09 227 825 )

1949, started with temporary weirs by farmers themselves. 12 weirs there for Bawi Club. In 2003, 2 stone
masonry weirs (No.5 & No.7) were built under Public Work Program (EU), then in 2005 they were
collapsed (No.5) & damaged (No.7) by floods.

IO of DADO- Mr. Cheyo (08-133524), SAIO- Mr. Chawinga (08-144215)

Maize, tobacco, cabbage, beans

Lilongwe -(161km M1)- Ntcheu DADO -(4km)- Ntcheu -(29km)- M1 turn-off -(1km) - site

stones, sand, bamboo community
104 man-day community

MK77,000

main crop

None

month

Table A3-5 (7/8)  Profile of Verification Site - Li-21 Bawi

cement (160), gabion, PVC community + JICA
District Assembly

52,642

Inputs (planned)
community335 man-day

1 pick-up-20 days

Lilongwe ADD - Ntcheu District - Manjawira EPA - Bawi Section
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1. Scheme Name
Contact person:

2. Location

Distance from Lilongwe:

3. Scheme Type
4. Irrigation Service Area Current before rehab = 20.6 ha in dry s. Potential = 85 ha in wet s, 34 ha in dry s.

Scheme area in dry s. (irrigation) = 0.50 ha/farmer
Upland area in wet s. (rain-fed) = 0.60 ha/farmer

5. Year Built & History

6. WUA
1) Date of registration not yet
2) No. of members 212 Men = 102 Women = 110
3) No. of committee members EC-10 Men = 6 Women = 4 Chairman: Mr. Nicks Tapwata
4) No. of villages & Name 13 Name:
5) Name of TA/VHM/ethnic group TA: Mlomba GVH: Chibwana Ethnic: Yao (Muslim)
6) Irrigation service fee

Entry fee Bank account balance:
Membership fee Plot fee: MK1,000 /0.1 ha

7. Farming
1) Main crops & cropping pattern

Wet (summer) crop
Dry (winter) crop

2) Crop data Dry 2008
Area planted / harvested (ha) 63.00 61.00 34.85
Yield of main crops (ton/ha) Rice 2.30 Maize 2.40 Rice 2.50 Maize: 3.20

Other crops (ton/ha) Rice 2.40 (None) Rice: 5.00
Pumpkin lea. 0.90 Pumpkin lea.: 2.00

Tomato: 6.00
3) Net Farm Income (MK/ha) 118,594

8. Irrigation System
1) Water source Sumulu River flowing down to Lake Chilwa
2) Water availability Throughout of year

3) Water delivery system
4) Water distribution system

9. Natural Condition / Constraints Market day: None
Flood / soils / others: Lowland (egdge of swamp - Lake Chilwa), Flooded sometimes in Jan.-Feb. from Sumulu River

10. Technical Feature
1) Diversion weir

2) Irrigation canal
Main canal:

Secondary / tertiary canal: 6 secondary canals
Number of turn-outs: 6 turn-out structures with stoplog at main canal

11. Rehabilitation Work

1) Work items

2) Work & cost sharing Actual
1. Labor (unskilled) done

2. Labor (skilled) done
3. Material (local) done

4. Material (outside) done (50) 1) JICA 542,000
5. Transportation (with driver) JICA 67%

6. Fuel for transportation done 2) GOM 61,000
7. Technical supervision done 7.6%

3) Other inputs 3) Farmer G. 203,000
1. For farmers: done 25%

2. For AEDO, AEDC & IO: done Total (MK) 806,000
(9,482 MK/ha)

4) Rehabilitation period Plan: Total days:
Actual: Total days:

12. Note

5 weeks from Oct 16

Cost sharing (MK)

Sept. - Oct. 2007

JICA

36 man-day

Inputs (planned) Undertaking (agreed)
462 man-day community

Lorry ADD/DADO
gabion wire, cement (40)

2 months (actual period)

400 lit JICA
5 weeks AEDO//IO/Committee

Oct. 18, 2007 - Jan. 2008

BM (Wet 2006/07) BM (Dry 2006)

1) intake weir rehab -Gabion 20 m3, 2) repair of turn-outs of main canal & parts of secondary canals, 3)
repair of flood protection bund (50m)

800 m with lined, 1.35 km with earth canal

Wet 2007/08
73.80 20.60

After rehab: to be rotational distribution through main canal by secondary canal.

Water right arrangement with other scheme: Previously water allocation with Sumulu (3days) -
Chibwana (3days)

community
stones, sand, bricks community

26,277

Rice - Most areas under rain-fed, only areas along canal under irrigation 

No account

month

June - Nov.

Machinga ADD - Machinga District - Nsanama EPA - Chibwana Section
DADO- Mr. Gondwe (01-544-017), ADADO- Mr. M.D. Cheyo, IO- Mr. Chiwayula (09-313 748)
AEDO- Mr. Chodzadza, AEDC- Mr. Alabi (cell 08-569 308)

Diversion gabion - repaired, intake gate (steel sluice gate 1.0m x 1.0m - broken in Jan 2008) - replaced

Initially scheme started in 1979 umder support of GOM. In 2005 December, irrigation system was
improved under IFAD assistance.

Weir (gabion) - intake gate (steel) - main canal - turn-out - secondary canal - farm inlet

main crop

MK500

Maize
Dec. - April

Table A3-5 (8/8)  Profile of Verification Site - Ma-1 Chibwana

Working tools, community/JICA
Supervision tools, JICA - bicycles, etc.

Ma-1 Chibwana Machinga District

River diversion weir

Chibwana, Katema, Solokoto, Mbwana, Right Nsinjri, etc.

Lilongwe -(237km M1 & M8)- Liwonde -(27km S131 tarmac)- S131 turn-off -(8km earth)- site, Ntaja
(Machinga DADO) -(17km S131 tarmac)- Nsanama EPA -(6km S131)- S131 turn-off
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Table A1-2 (1)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 4

2 2.3

3 8

4 8 38 7

5 30 5

6 9

7 14

8 8

9 28

10 16

11 14 2.2

12 4 3.7 2

13 15

14

15 14

16

17

18

19

20 3

21 2

22

23

24 5

25 8

26 22

27 18

28 15 10

29 19 5

30 6

31 11

Total 0 0 117 167.9 71.3 0 0 0

 Data Source :  Mhuju EPA

Remarks

 2007/2008

Date
Month

 Ngonga North  (Bethani Irrigation Scheme)
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Table A1-2 (2)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1

2 3

3 19.3 18

4

5 23

6 35

7 16.3 19.9

8

9 46.2

10 3.4 1.4

11 1.2

12 0.6

13 3.1

14 1.4

15 11.8

16 22.7

17 9.2

18

19 2.1

20 3.7

21

22

23 14

24 20

25 19.6

26 53 2.9

27 6.3

28 5

29

30 30.2

31 17.1

Total 53 0 171.6 140.8 44 0 0 0

 Data Source :  Luwelezi EPA

Remarks

  2007/2008

Date
Month

  Luwerezi (Mantha Irrigation Scheme)

4-10



Table A1-2 (3-1)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 13.8

2 22.2 41.4

3 4.3 3.2

4 2.1 4.8

5 2 4.3

6 12.4

7 7.3 11.3

8 5 62

9 3.2 22.4 13.5

10 12.7

11

12 6.2

13 65 41.5

14 40.0 14 9

15 0.9 7.5

16 5.0 0.5

17 8.9 1.5

18 7.5

19 5.0

20 5.5 4.7

21 8.2 6.9

22 12.8 25 12.9

23 3.0 11.7

24 28.0 2.4 32.5 3.1

25 4.6 24.2 24.3

26 6.5 64.5

27 4.0 12.3

28 2.3 58.1 46.9 5 9.1

29 6.7

30 2.5 22.8

31 10.0 16.3

Total 0 92.3 140.3 404.8 173.6 115.6 10.6 0

 Data Source :  Chulu EPA

Remarks

 2006/2007

Date
Month

 Chulu Station (Chiwoza Dam Irrigation Scheme)
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Table A1-2 (3-2)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1

2 25.5

3 9 15.3

4

5

6 20 22.7 38.6

7 15 16.9 30.3

8 1.6 24.9

9 53.4

10 14.1 8.5

11

12

13

14

15

16 18.3

17

18 17.9 33.1

19 16.9

20 45.2 20.5

21 13.9

22

23 7.6

24

25 4.3

26 3.1 30

27 5.9

28

29 8.2

30 65.6 7.5

31

Total 7.4 20 180.5 214.9 171 0 0 0

 Data Source :  Chulu EPA

Remarks

 2007/2008

Date
Month

 Chulu Station (Chiwoza Dam Irrigation Scheme)
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Table A1-2 (4)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 7.3

2 15.5

3 7.4

4 4.5 17.8

5

6 8.8

7 21.1 53.1 2.2 8.0

8 5.2

9 20.5

10 16.2 14.6

11 9.5

12

13 27.5

14 25.2

15 2.3

16 15.3

17 5.0

18 0.6

19 14.0

20 29.1 3.2

21 6.4 16.2

22 6.3

23 5.3 3.5

24 8.2 3.3

25 3.6

26 8.0 29.2

27 9.0

28 3.4 16.4

29 15.1 0.7

30 16.2 0.8

31 16.3 1.5

Total 0 21.1 225.1 168.2 88.9 0 0 0

 Data Source :  Chipala EPA

Remarks

 2007/2008

Date
Month

 Chipala (Kachere Irrigation Scheme)
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Table A1-2 (5)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 6.4 16.5

2 0.9 26.7 14.9

3 45.6 52.3

4 41.5

5

6 6.2 4.6

7 15.0 49.8

8 5.0

9 7.1 2.8

10 2.1

11 24.6 16

12 10.7

13 6.1 29.0

14 5.6 29.6

15 5.7

16

17

18 5.9 26.0 12.4

19 33.7 11.2

20 3.6

21 19.4 23.3

22 1.4 8.6

23 6.2

24 6.4 3.4

25 0.1 13.6 10

26 0.6 17.9 15.8

27 44.3

28 2.7 9.0 29.1

29 3.1 29.8

30 9.9 6.6

31 26.4 21.2

Total 3.7 45.6 267.5 425.8 83.7 0 0 0

 Data Source :  Natchisaka EPA

Remarks

 2007/2008

Date
Month

 Natchisaka Station (Titukulane Irrigation Scheme)
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Table A1-2 (6)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 7.6

2 37.4

3

4 117.0 6.2

5 23.0

6 16.0 1.6

7 6.1 2.8

8 0.2

9

10 6.0 12.5

11 31.3 70.3

12 2.2 8.0

13 7.6

14

15

16

17 3.0

18 3.4 33.0 17.2 7.0

19 19.7

20 2.8

21 9.8 6.9

22 8.3 6.2 8.0

23 0.8 35.0

24 44.8 17.3

25 0.5 1.0 3.0

26 39.4 36.2

27 7.0 18.0

28 1.2 44.5

29

30 7.0 8.5 44.2

31

Total 21.7 96.0 179.4 463.2 29.2 0 0 0

 Data Source : Mlomba EPA

Remarks

2007/2008

Date
Month

Mlomba Station (Chaseta Irrigation Scheme)
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Table A1-2 (7)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 16 1.3

2 42 15.5 3.2

3 20.5 0.8

4 25 2.1

5 18.5

6 19.5

7 5 31.4

8 6 5.3

9

10

11 2 3.8

12 8.1

13 52

14

15 14.5

16 3.8

17 34.5

18 3.2

19 18.2 8.5

20 60 59.8

21 5.3

22 13.9

23 1.5 2.5

24 5.9

25 1.8 8.6

26 8

27 30.5 15.5

28 15 1.5

29 32 23

30 8

31

Total 0 0 105.5 307 116.3 96.4 28.3 0

 Data Source :  Manjawira EPA

Remarks

2006/2007

Date
Month

 Manjawira Station (Bawi Irrigation Scheme)

4-16



Table A1-2 (8)           Daily Rainfall Records

Station 

Year    :

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

1 5

2 6

3 30.2

4 40

5 9.1

6

7 6 23 6

8 26 28

9 15 40

10 6

11 7 13

12 23

13 5 24

14 5 17

15 13

16 8

17 24 23 6

18 4 75

19 42 15

20 10 20

21 28

22 12 17.5

23 12

24 16 19

25 24

26 15 28

27 2 27 20

28

29 4 24

30 17

31

Total 4 68 271 422.8 74 0 0 0

 Data Source :  Nsanama EPA

Remarks

 2007/2008

Date
Month

 Nsanama Station (Chibwana Irrigation Scheme)
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Table A2-1 (1)               Climatological Data and Analysis for Evapo-Transpiration

Station : Chitipa        Lat :09  º    42 '  S          Long :   33 º    16 '  E      Elevation :  1,285   (m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 211.7 221.9 192 58.7 6.7 0.6 0.6 0.0 0.5 6.1 68.8 218.3 985.9 31 1956 - 86

Temp. Mean Max. (oC) 26.3 26.4 26 25.6 24.9 23.6 23.3 24.8 27.7 29.7 29.6 27 26.2 30 1958 - 87

Temp. Mean Min.  (oC) 12.1 17.1 17.1 16.9 15 12.9 12.3 13.6 15.9 18.1 18.4 17.6 15.6 32 1956 - 87

Temp Average (oC) 21.7 21.8 21.6 21.3 20 18.3 17.8 19.2 21.8 23.9 24 22.3 21.1

Wind Speed (m/sec) 1.6 1.5 2 2.7 3.2 3.4 3.9 4.4 4.8 4.8 3.5 1.9 3.1 25 1963 - 87

Actual Sunshine (hr) 4.7 4.8 5.4 7 8.6 9.4 9.7 10.1 9.9 9.4 7.8 5.4 7.7 29 1959 - 87

Pos. Sunshine (hr) 12.6 12.4 12.2 11.9 11.7 11.6 11.6 11.8 12.1 12.3 12.6 12.7 12.1

Humidity (%) 83 83 84 82 77 73 69 63 55 51 60 78 71.5 32 1956 - 88

Ext. ter. Radiation 965 960 915 840 755 710 730 795 875 935 955 960 866.3
(cal/cm²/day)
ET- Penman (mm) 126.2 114.2 125.9 124.5 123.7 112.5 126.8 158.1 193.8 225.7 185.1 137.6 1754.1

EO- Penman (mm) 162.4 147.3 162.4 161.7 162.1 148.2 165.2 201.5 240.6 277.1 230.4 175.8 2234.7

 Data Source :   Meteorological Department, Ministry of Transport and Communication, Blantyre

Table A2-1 (2)               Climatological Data and Analysis for Evapo-Transpiration

Station : Karonga        Lat :  09  º   53 '  S          Long :   33  º    57 '  E      Elevation :   529( m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 184.7 167.7 286.7 186.1 27.8 0.8 0.6 0.2 0.0 1.0 46.3 208.6 1110.5 19 1969 - 87

Temp. Mean Max. (oC) 29.6 29.6 29.1 28.9 28.5 27.3 27.1 28.2 30.5 32.4 32.5 30.4 29.5 19 1969 - 87

Temp. Mean Min.  (oC) 21.8 21.7 21.5 21.3 19.9 17.9 17.2 17.7 19.6 22.1 23.1 22.4 20.5 19 1969 - 87

Temp Average (oC) 25.7 25.7 25.3 25.1 24.2 22.6 22.2 23 25.1 27.3 27.8 26.4 25

Wind Speed (m/sec) 1.7 1.7 1.7 2.1 2.4 2.4 2.5 2.4 2.5 2.8 2.5 1.9 2.2 19 1969 - 87

Actual Sunshine (hr) 5.8 6.2 6.7 7.3 8.2 8.8 9.2 10 10.2 10.2 9.1 6.9 8.2 19 1969 - 87

Pos. Sunshine (hr) 12.6 12.4 12.2 11.9 11.7 11.6 11.6 11.8 12.1 12.3 12.6 12.7 12.1

Humidity (%) 79 80 82 80 73 66 65 64 59 56 62 74 70 19 1969 - 87

Ext. ter. Radiation 965 960 915 840 755 710 730 795 875 935 955 960 866.3
(cal/cm²/day)
ET- Penman (mm) 151.6 139.2 148.2 138.9 137.3 125.4 134.9 154.1 180 216.7 199.5 167.4 1893.2

EO- Penman (mm) 192.5 177.5 190.0 178.5 176.1 161.4 173.9 198.7 228.9 271.9 250.2 212.0 2411.6
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Table A2-1 (3)                Climatological Data and Analysis for Evapo-Transpiration 

Station  :  Bolero           Lat : 11º 01'  S        Lobg  33º 47'  E        Elevation : 1,100 m

Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period
Precipitation (mm) 164.7 165.2 121.2 34.4 3.5 0.5 0.2 0 0.7 6.2 34.5 163.3 694.4 26 1962-87

Temp. Mean Max. (oC) 27.9 27.8 28.2 27.7 26.7 25.6 25.6 26.5 29.4 30.9 30.5 28.9 28 6 1982-87

Temp. Mean Min.  (oC) 17.6 17.3 17 15.7 12.8 9.4 8.3 11.1 15.3 19.2 19.6 18.3 15.1 6 1982-87

Temp Average (oC) 22.8 22.6 22.6 21.7 19.8 17.5 17 18.8 22.7 25.1 25.1 23.6 21.6

Wind Speed (m/sec) 0.9 0.8 1.3 1.3 1.4 1.1 1.6 2.1 2.4 2.9 2.2 1.3 1.6 6 1982-87

Actual Sunshine (hr) 5 5 6.2 7.4 8.2 8 9.4 9.7 10 9.4 5 5.6 7.4 6 1982-87

Pos. Sunshine (hr) 12.7 12.5 12.2 11.9 11.6 11.5 11.6 11.8 12.1 12.5 12.4 12.8 12.1

Humidity (%) 81 83 80 78 72 70 64 59 44 45 81 74 69.3 4 1984-87

Ext. ter. Radiation 971 961 912 832 745 697 719 786 870 935 960 966 862.8
(cal/cm²/day)
ET- Penman (mm) 129.3 114 132.4 120.6 109.7 88.2 103.2 130.8 169.2 205.9 162.6 142 1607.9

EO- Penman (mm) 166.8 147.6 171.7 158.4 146 119.4 139.5 172.4 216.3 257.5 209.1 181.4 2086.1

Table A2-1 (4)                Climatological Data and Analysis for Evapo-Transpiration

Station  :  Mzuzu          Lat : 11º 26'  S      Long :  33º 01'  E        Eleva tion : 1,254 m        
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 209.8 177.9 227.1 220.6 53.2 31.3 30.1 10.8 10.2 26.3 85.1 195.5 1,277.9   28 1960-87

Temp. Mean Max. (oC) 25.4 25.5 24.4 23.2 21.9 20.3 20 21.8 24.8 27.1 27.2 25.9 24 28 1960-87

Temp. Mean Min.  (oC) 16 16.1 16 15.3 11.4 7.8 6.5 6.4 8.5 11.6 14.2 15.9 12.1 28 1960-87

Temp Average (oC) 20.7 20.8 20.2 19.3 16.7 14.1 13.3 14.1 16.7 19.4 20.7 20.9 18.1 28 1960-87

Wind Speed (m/sec) 1.6 1.6 1.8 2.1 1.9 1.9 1.9 1.9 2.2 2.4 2.2 1.7 1.9 26 1962-87

Actual Sunshine (hr) 4.7 4.9 5.3 5.7 7 7.3 7.7 8.9 9.6 9.7 8.4 5.6 7.1 23 1965-87

Pos. Sunshine (hr) 12.7 12.5 12.2 11.9 11.6 11.5 11.6 11.8 12.1 12.4 12.6 12.8 12.1

Humidity (%) 85 85 89 89 89 88 87 80 69 66 72 83 81.8 25 1963-87

Ext. ter. Radiation 971 962 912 832 745 697 719 786 870 935 960 966 862.9
(cal/cm²/day)
EO- Penman (mm) 121.5 110.6 114.7 100.8 88 72.3 77.2 98 128.4 160 151.5 129.3 1352.3

EO- PENMAN 157.2 143.4 150 132.9 120 100.5 107.6 134.2 170.4 208.3 196.5 167.1 1788.1
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Table A2-1 (5)                Climatological Data and Analysis for Evapo-Transpiration

Station :  Nkhata-Bay         Lat :  11º 36'  3         Long :  34º 10'  E       Elevation : 500  m

Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period
Precipitation (mm) 228.8 198 177 48.1 7.1 5.8 4.9 2.2 3.5 21.9 73.4 232 1,002.7   87 1901-87

Temp. Mean Max. (oC) 28.7 28.8 28.7 28.3 27.2 25.7 25.4 26.7 28.6 30.2 30.5 28.9 28.1 32 1956-87

Temp. Mean Min.  (oC) 21.2 21.2 20.8 20.2 17.9 15.7 15.2 15.6 17.4 19.7 21.2 21.3 19 32 1956-87

Temp Average (oC) 25 25 24.7 24.3 22.6 20.7 20.3 21.2 23 25 25.9 25.1 23.6

Wind Speed (m/sec) 1.8 1.8 2 2.3 2.7 2.9 3.1 2.9 2.9 3.1 2.7 2.2 2.5 21 1967-87

Actual Sunshine (hr) 5.5 5.7 6.1 6.6 7.8 8 8.2 9.4 10 10.1 8.9 6.4 7.7 21 1967-87

Pos. Sunshine (hr) 12.7 12.5 12.2 11.8 11.6 11.5 11.5 11.7 12 12.4 12.6 12.8 12.1

Humidity (%) 84 84 85 84 81 78 75 72 60 78 71 80 77.7 32 1956-87

Ext. ter. Radiation 974 962 910 828 740 691 713 782 867 934 962 970 861.1
(cal/cm²/day)
ET- Penman (mm) 143.8 130.2 139.2 127.2 121.2 106.2 117.2 139.5 164.4 196.5 184.5 156.2 1726.1

EO- Penman (mm) 183.2 178.2 178.6 163.5 157.2 138.3 151.9 180.7 210.9 249.2 233.7 198.4 2223.8

Table A2-1 (6)                Climatological Data and Analysis for Evapo-Transpiration 

Station :  Mzimba       Lat :  11º  54'  S        Long : 33º  36'  E          Elevation :  1,349 m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 219.1 191.9 163.2 40.2 4.8 0.8 0.6 0.6 0.6 5.1 55.8 181.4 864.1 59 1921-24

Temp. Mean Max. (oC) 25.3 25.4 25.5 25.1 24.3 22.7 22 23.4 26 28 28.1 26.2 25.2 32 1933-87

Temp. Mean Min.  (oC) 16.3 16.2 16 15.4 13 10.8 10.3 11.5 14.2 16.9 17.3 16.7 14.6 32 1956-87

Temp Average (oC) 20.8 20.8 20.8 20.3 18.7 16.8 16.1 17.5 20.1 22.5 22.7 21.5 19.9

Wind Speed (m/sec) 1.5 1.6 2.3 2.9 3.3 3.2 3.4 3.8 4.1 4.3 3.3 2.1 3 26 1962-87

Actual Sunshine (hr) 4.6 4.9 5.3 7 8.6 8.8 8.7 9.6 10.1 10.1 8.1 5.2 7.6 32 1956-87

Pos. Sunshine (hr) 12.7 12.5 12.2 11.8 11.6 11.4 11.5 11.7 12 12.3 12.7 12.8 12.1

Humidity (%) 83 84 83 80 74 71 69 63 56 54 62 78 71.4 32 1956-87

Ext. ter. Radiation 976 963 909 825 735 686 707 777 864 934 965 973 859.5
(cal/cm²/day)
ET- Penman (mm) 122.8 114.4 124.6 120.9 118.1 101.4 109.1 138.9 173.4 209.9 177.3 135.8 1646.6

EO- Penman (mm) 158.4 144.2 160.9 156.9 154.7 134.1 142.9 178.9 219.3 262.3 222.9 173.3 2108.8
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Table A2-1 (7)               Climatological Data and Analysis for Evapo-Transpiration

Station : Nkhotakota        Lat : 12 º 55 '  S         Long : 34 º17  '  E         Elevation :  500 m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 320 266.3 407.6 227.8 33.5 11.5 7.9 2.1 0.7 10.2 79.8 281.6 1,649      68 1920-87

Temp. Mean Max. (oC) 28.5 28.6 28.5 28.0 26.9 25.7 25.4 26.9 29.5 31.8 31.5 29.4 28.4 32 1956-87

Temp. Mean Min.  (oC) 21.1 21.4 20.9 20.7 17.9 15.7 15.3 15.9 18.0 20.8 22.0 21.3 19.3 32 1956-87

Temp Average (oC) 24.6 24.7 24.7 23.8 22.2 20.0 19.9 21.1 23.6 25.8 26.3 25.2 23.5

Wind Speed (m/sec) 1.6 1.9 1.9 2.2 2.9 3.1 2.8 2.6 2.7 2.8 2.6 2.1 2.4 21 1967-87

Actual Sunshine (hr) 5.4 5.7 6.9 8.0 8.7 9.2 9.0 9.5 9.9 9.9 9.0 6.6 8.2 20 1968-87

Pos. Sunshine (hr) 12.7 12.4 12.1 11.7 11.4 11.2 11.3 11.5 11.9 12.3 12.7 12.8 12

Humidity (%) 83 81 81 77 72 66 65 62 59 58 63 77 70.3 26 1962-87

Ext. ter. Radiation 982 965 906 817 724 673 696 768 859 933 969 976 855.7
(cal/cm²/day)
ET- Penman (mm) 145.7 131.6 147.3 135.6 130.5 115.5 124.9 146.3 173.7 212.4 196.8 159.3 1819.6

EO- Penman (mm) 186 167.7 188.5 174.3 169.3 149.7 160.6 187.6 220.2 266 246.3 201.8 2318

Table A2-1 (8)                 Climatological Data and Analysis for Evapo-Transpitation

Station : Salima          Lat :  13º  45'  S          Long :  34º  35'   E          Elevation : 512 m 
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 234.8 226.5 176.4 36.1 6.3 1.4 2.9 1.9 1.6 25.4 68.7 187.4 969.4 34 1954-87

Temp. Mean Max. (oC) 29.3 29.1 29.3 28.9 27.8 26.2 26 27.8 30.5 32.6 32.7 30.2 29.2 30 1956-85

Temp. Mean Min.  (oC) 21.4 21.2 21.3 20.6 17.7 15.7 15.7 16.5 18.5 21 22.4 21.9 19.5 30 1956-85

Temp Average (oC) 25.4 25.2 25.3 24.8 22.8 21 20.9 22.2 24.5 26.8 27.6 26.1 24.4

Wind Speed (m/sec) 1.7 1.7 2.1 2.4 2.4 2.6 2.7 2.4 2.3 2.6 2.4 2 2.3 24 1962-85

Actual Sunshine (hr) 6.1 6.1 7.5 8.7 9.5 9.2 8.9 9.8 9.9 10.1 8.9 6.6 8.4 28 1958-85

Pos. Sunshine (hr) 12.9 12.6 12.2 11.8 11.5 11.3 11.4 11.7 12 12.4 12.8 12.9 12.1

Humidity (%) 80 81 76 72 67 62 60 57 54 53 60 74 66.3 24 1962-85

Ext. ter. Radiation 788 766 903 810 713 661 684 759 854 933 974 980 818.8
(cal/cm²/day)
ET- Penman (mm) 153.5 135 158.1 148.2 132.1 115.5 125.2 145.7 170.4 209.6 198.6 166.2 1858.1

EO- Penman (mm) 195.3 172.2 201.5 189.6 171.4 149.4 160.6 157.2 216.9 263.5 248.7 209.6 2335.9
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Table A2-1 (9)               Climatological Data and Analysis for Evapo-Transpiration

Station : Kasungu        Lat : 13º 01 '  S       Long : 33º 28 '  E        Elevation : 1,058  m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 208.1 232.9 124.1 18.2 7.8 0.0 0.1 0.1 0.3 9.5 67.9 189.3 858.3 55 1933-87

Temp. Mean Max. (oC) 27.0 27.3 27.4 27.5 26.3 24.6 24.5 23.4 26.1 27.5 27.4 28.2 26.4 6 1983-88

Temp. Mean Min.  (oC) 18.1 18.0 17.8 15.6 12.5 9.7 9.7 11.9 15.3 17.7 18.7 18.6 15.3 6 1983-88

Temp Average (oC) 21.8 21.7 22.0 21.1 19.2 17.2 17.2 18.7 21.8 23.8 24.0 22.8 20.9 4 1984-87

Wind Speed (m/sec) 2.0 2.4 2.8 3.0 2.7 2.1 1.9 1.8 2.1 2.2 2.5 2.1 2.3

Actual Sunshine (hr) 5.0 5.4 6.8 8.4 8.7 8.7 9.0 9.2 9.8 9.7 8.5 5.8 7.9 4 1984-87

Pos. Sunshine (hr) 12.7 12.4 12.1 11,7 11.4 11.2 11.3 11.5 11.9 12.3 12.7 12.8 12

Humidity (%) 84 85 84 80 76 71 61 60 51 52 63 79 70.5 4 1984-87

Ext. ter. Radiation 982 964 906 817 724 673 696 768 859 933 969 976 855.6
(cal/cm²/day)
ET- Penman (mm) 140.1 121.8 133.4 123.9 110.4 90.3 103.2 133 171.9 202.1 105.4 140.1 1575.6

EO- Penman (mm) 180.7 157.4 172.1 163.2 147.9 121.5 137.6 172.7 217.5 252.7 231.9 178.9 2134.1

Table A2-1 (10)                Climatological Data and Analysis for Evapo-Transpitation

Station : Chileka        Lat : 15º  40'  S     Long : 34º  58'  E      Elevation :  767 m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 197.8 178.3 139.4 40.9 9 2.8 2.5 1 4.2 26.1 87.8 172.7 862.5 49 1939-87

Temp. Mean Max. (oC) 28.3 28.1 27.7 27.1 25.9 23.8 23.8 26.1 29.2 31.1 30.5 29 27.6 32 1956-87

Temp. Mean Min.  (oC) 19.9 19.8 19.2 17.9 15.6 13.6 13.3 14.5 17.2 19.5 20.4 20.2 17.6 32 1956-87

Temp Average (oC) 24.1 24 23.5 22.5 20.8 18.7 18.6 20.3 23.2 25.3 25.6 24.6 22.6

Wind Speed (m/sec) 1.7 1.6 2.1 2.1 2 2.1 2.4 2.4 2.7 2.8 2.5 2 2.2 29 1959-87

Actual Sunshine (hr) 6.3 6.6 7 7.8 8.6 7.7 7.5 8.4 8.8 8.8 7.6 6.2 7.6 32 1956-87

Pos. Sunshine (hr) 13 12.6 12.2 11.7 11.4 11.2 11.7 11.6 12 12.5 12.9 12.1 12.1

Humidity (%) 79 79 78 75 69 66 64 57 52 52 61 75 67.3 32 1956-87

Ext. ter. Radiation 999 969 897 795 692 637 661 741 843 932 982 993 845.1
(cal/cm²/day)
ET- Penman (mm) 151.3 134.7 143.5 125.7 110.7 91.5 102.3 129.3 163.5 196.2 180.6 156.6 1685.9

EO- Penman (mm) 193.4 173 184.5 163.2 145.4 120 132.4 165.5 205.8 244.6 225.6 198.4 2151.8
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Table A2-1 (11)              Climatological Data and Analysis for Evapo-Transpiration

Station : Lilongwe      Lat :  13º  57'  S         Long : 33º  55'  E          Elevation :  1,135 m

Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period
Precipitation (mm) 215.3 202.9 133.8 41.9 8.8 1 1 1 3.3 6 66.2 166.3 847.5 30 1949-78

Temp. Mean Max. (oC) 26.7 26.6 26.7 26.3 25.4 23.7 23.4 25.1 27.8 29.8 29.7 27.4 26.6 29 1956-84

Temp. Mean Min.  (oC) 17.5 17.5 16.6 14.8 11.2 8.7 8.3 9.7 12.3 15.3 17.2 17.7 13.9 29 1956-84

Temp Average (oC) 22.1 22.1 21.7 20.6 18.3 16.2 15.9 17.4 20.1 22.6 23.5 22.6 20.3

Wind Speed (m/sec) 1.8 1.8 2 2.2 2.3 2.6 2.8 3 3.2 3.3 2.9 2.1 2.5 29 1956-84

Actual Sunshine (hr) 5.1 5.2 6.4 7.5 8.4 8 7.8 8.8 9.3 9.5 7.7 5.3 7.4 29 1956-84

Pos. Sunshine (hr) 12.9 12.6 12.2 11.8 11.5 11.3 11.4 11.7 12 12.4 12.8 12.9 12.1

Humidity (%) 83 85 82 79 73 68 65 59 54 53 62 79 70.2 29 1956-84

Ext. ter. Radiation 985 966 903 810 713 661 684 759 854 935 974 980 852
(cal/cm²/day)
ET- Penman (mm) 132.4 116.8 130.8 117.9 105.1 91.2 100.8 127.7 159 193.4 174.9 139.5 1589.5

EO- Penman (mm) 169.9 150.6 169.6 154.5 139.5 120.3 131.1 164.6 201.6 243.4 219.6 177.6 2042.3

Table A2-1 (12)              Climatological Data and Analysis for Evapo-Transpiration

Station :Dedza          Lat : 14º 17'  S           Long : 34º 15'  E         Elevation : 1,632 m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 230.5 210.2 134.5 51.4 10.1 4.2 3.2 1.2 2.9 10.3 58.2 211.5 928.2 30 1958-87

Temp. Mean Max. (oC) 23 23 22.9 22.4 21.3 19.3 18.8 20.4 23.2 24.9 25.1 23.4 22.3 31 1957-87

Temp. Mean Min.  (oC) 15.5 15.4 14.9 13.8 11.7 9.5 9 10.5 13 15 16 15.7 13.3 31 1957-87

Temp Average (oC) 19.3 19.2 18.9 18.1 16.5 14.4 13.9 15.5 18.1 20 20.6 19.6 17.8

Wind Speed (m/sec) 2 1.9 2 2 1.9 2 2.1 2.5 3 3.2 2.8 2.2 2.3 32 1956-87

Actual Sunshine (hr) 5 5 6 7.1 8.1 8 7.7 8.7 9.5 9.4 7.6 5.2 7.3 31 1957-87

Pos. Sunshine (hr) 12.9 12.6 12.2 11.8 11.5 11.3 11.4 11.7 12 12.4 12.8 12.9 12.1

Humidity (%) 83 85 82 80 72 68 66 61 56 56 64 79 71 31 1957-87

Ext. ter. Radiation 988 966 903 810 713 661 684 759 854 933 974 980 852.1
(cal/cm²/day)
ET- Penman (mm) 124 107.8 119 105.3 95.8 80.7 87.1 113.2 146.1 175.5 158.7 129.3 1442.5

EO- Penman (mm) 160.3 140 155.6 140.7 129 109.5 116.9 149.1 188.7 223.8 201.6 166.2 1881.4
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Table A2-1 (13)              Climatological Data and Analysis for Evapo-Transpiration 

Station  :  Monky Bay         Lat :  14º  05'  S       Long :  34º  55'  E      Elevation :  482 m

Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period
Precipitation (mm) 190.3 234 93.9 18.7 4.7 0 0.4 1.2 0.7 9.4 37.8 296.6 887.7 9 1979-87

Temp. Mean Max. (oC) 29.7 29.5 30.3 29.7 28.5 26.4 26.3 28.1 31 32.3 32.6 30.1 29.5 9 1979-87

Temp. Mean Min.  (oC) 22.2 21.8 21.9 20.6 18.3 16 16 17.4 19.6 22.4 23.6 22.7 20.2 9 1979-87

Temp Average (oC) 26 25.7 26.1 25.2 23.4 21.2 21.2 22.8 25.3 27.4 28.1 26.4 24.9

Wind Speed (m/sec) 1.9 1.8 2 2.2 2.2 2.4 2.5 2.5 2.6 3 2.8 2.4 2.4 9 1979-87

Actual Sunshine (hr) 6.6 6.8 8.1 8.6 9.4 8.9 8.8 9.6 9.8 9.8 9 6.9 8.5 9 1979-87

Pos. Sunshine (hr) 12.9 12.6 12.2 11.8 11.5 11.3 11.4 11.7 12 12.4 12.8 12.9 12.1

Humidity (%) 79 80 75 70 64 61 58 55 53 53 79 74 66.8 9 1979-87

Ext. ter. Radiation 988 966 903 810 713 661 684 759 854 933 974 980 852.1
(cal/cm²/day)
ET- Penman (mm) 162.1 143.1 165.9 148.8 133.9 113.7 124.9 149.7 178.8 217.9 191.7 173.3 1903.8

EO- Penman (mm) 205.8 182.8 211.7 190.2 173.3 147 160.3 191.3 225.6 271.3 242.4 217.9 2419.6

Table A2-1 (14)             Climatological Data and Analysis for Evapo-Transpiration 

Station :  Mangochi         Lat : 14º  28'  S         Long : 35º 15'  E          Elevation :  482 m
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 191.3 188.7 136.5 36.2 4.5 2.7 2.5 1.8 2.8 13.1 54 156.8 790.9 68 1920-87

Temp. Mean Max. (oC) 30.2 30 30.1 29.5 28.3 26.5 26.2 28.4 31.4 33.6 33.3 31 29.9 32 1956-87

Temp. Mean Min.  (oC) 21.5 21.4 21 19.6 16.4 14.2 14.1 15.2 17.9 20.8 22 21.8 18.8 32 1956-87

Temp Average (oC) 25.9 25.7 25.6 24.6 22.4 20.4 20.2 21.8 24.7 27.2 27.7 26.4 24.4

Wind Speed (m/sec) 1.5 1.5 1.6 1.8 1.9 1.9 2.2 2.1 2.3 2.5 2.2 1.8 1.9 28 1960-87

Actual Sunshine (hr) 6.8 6.8 7.7 8.3 9.1 8.4 8.2 9.1 9.6 9.7 8.6 6.7 8.3 21 1967-87

Pos. Sunshine (hr) 12 12.6 12.2 11.8 11.5 11.3 11.4 11.7 12 12.4 12.8 15 12.2

Humidity (%) 78 79 76 73 68 66 62 57 51 50 58 72 65.8 20 1956-85

Ext. ter. Radiation 991 966 902 807 708 655 678 755 851 933 974 983 850.3
(cal/cm²/day)
ET- Penman (mm) 161.5 141.7 156.2 138 121.8 99.9 112.2 136.7 170.7 209.3 195.6 167.7 1811.3

EO- Penman (mm) 205.8 181.2 200.6 178.2 159.7 131.4 145.1 176.1 216.3 262 244.8 211.7 2312.9
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Table A2-1 (15)               Climatological Data and Analysis for Evapo-Transpitation

Station :  Thyolo     Lat :16 º  08 ' S          Long :  35  º  08  '  E       Elevation :  820 ( m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 222.8 201.7 212.1 97.6 26 28.3 32.5 13.2 9.3 39.0 103.0 253.3 1238.8 26 1962 - 87

Temp. Mean Max. (oC) 27.7 27.5 27 25.7 24.4 22.4 22.2 24.8 27.9 30.0 29.8 28.2 26.5 26 1962 - 87

Temp. Mean Min.  (oC) 18.7 18.6 18.2 16.6 13.5 11.4 11.1 12 14.1 16.8 18.1 18.7 15.7 26 1962 - 87

Temp Average (oC) 23.2 23.1 22.6 21.2 19 16.9 16.7 18.4 21.0 23.4 24.0 23.5 21.1

Wind Speed (m/sec) 1.5 1.4 1.3 1.2 1.2 1.2 1.2 1.5 1.9 2.2 1.9 1.7 1.5 26 1962 - 87

Actual Sunshine (hr) 6.1 6.2 6.3 7.0 7.5 6.9 7 8.4 8.8 8.6 7.7 5.7 7.2 25 1963 - 87

Pos. Sunshine (hr) 13 12.6 12.2 11.7 11.4 11.2 11.3 11.6 12.0 12.5 12.9 13.1 12.1

Humidity (%) 83 84 85 83 79 79 77 69 60 60.0 68.0 80.0 75.6 26 1962 - 87

Ext. ter. Radiation 999 969 897 795 692 637 661 741 843 932.0 982.0 993.0 845.1
(cal/cm²/day)
ET- Penman (mm) 142.0 124.6 125.9 106.5 89.6 70.5 77.2 105.4 138.3 171.4 162.0 142.3 1455.7

EO- Penman (mm) 183.2 161.3 164 141.0 121.2 96.6 105.1 140.4 179.4 218.2 206.7 182.0 1899.1

Table A2-1 (16)                 Climatological Data and Analysis for Evapo-Transpitation

Station :  Mulanje     Lat :  16 º  01' S          Long :  35 º 30 '  E       Elevation :   612      ( m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 318.0 316.0 340.0 172.0 71.0 60.0 34.0 36.0 18.0 67.0 188.0 288.0 1,908.0   

Temp. Mean Max. (oC) 29.1 29.0 28.0 27.5 25.2 23.0 23.6 25.5 28.8 32.1 31.1 29.7 27.7

Temp. Mean Min.  (oC) 18.7 18.6 18.2 16.3 13.2 11.1 10.3 10.6 12.8 16.3 18.1 18.6 15.2

Temp Average (oC) 23.9 23.8 23.1 21.9 19.2 17.1 17.0 18.1 20.8 24.2 24.6 24.2 21.5

Wind Speed (m/sec) 1.2 1.2 1.1 1.0 1.1 1.2 1.2 1.2 1.4 1.3 1.2 1.2 1.2

Actual Sunshine (hr) 5.6 6.0 4.7 6.2 6.2 5.0 5.6 7.6 7.3 9.0 6.8 5.8 6.3

Pos. Sunshine (hr)

Humidity (%) 82.0 87.0 84.0 84 85 85 78 76 70.0 64 73 83.0 79.3

Ext. ter. Radiation
(cal/cm²/day)
ET- Penman (mm) 127.1 112.0 105.4 96.0 80.6 66.0 77.5 102.3 126.0 161.2 141.0 130.2 1,325.3   

EO- Penman (mm)
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Table A2-1 (17)              Climatological Data and Analysis for Evapo-Transpitation

Station :  Bvumbwe     Lat :15 º  55 ' S          Long :  35  º  04'  E       Elevation :  1,146 ( m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 255.8 217.2 193.1 80.0 19.7 21.7 18.4 10.3 6.8 30.2 104.2 225.5 1182.9 43 1945-87

Temp. Mean Max. (oC) 25.1 24.9 24.5 23.4 22.1 20 19.6 22.1 25.4 27.3 27 25.5 23.9 32 1956-87

Temp. Mean Min.  (oC) 17.3 17.2 16.8 15.5 13.2 11.3 10.9 11.9 14.0 15.9 17.1 17.3 14.9 32 1956-87

Temp Average (oC) 21.2 21.1 20.7 19.5 17.7 15.7 15.3 17 19.7 21.6 22.1 21.4 19.4

Wind Speed (m/sec) 1.7 1.6 2.1 2.1 2.0 2.1 2.4 2.4 2.7 2.8 2.5 2 2.2 30 1958-87

Actual Sunshine (hr) 5.7 5.6 5.9 6.7 7.4 6.8 6.8 8.1 8.6 8.5 7.2 5.5 6.9 32 1956-87

Pos. Sunshine (hr) 13 12.6 12.2 11.7 11.4 11.2 11.3 11.6 12 12.5 12.9 13.1 12.1

Humidity (%) 85 87 88 85 80 78 76 67 61 61 70 83 77 21 1962-82

Ext. ter. Radiation 999 969 897 795 692 637 661 741 843 932 982 993 845
(cal/cm²/day)
ET- Penman (mm) 132.1 114 118.1 102.6 89.6 72.9 81.2 108.8 140.7 169 155.4 133.3 1417.7

EO- Penman (mm) 171.1 148.1 154.4 135.9 120.6 98.7 108.2 142.9 180.6 214.8 197.7 171.4 1844.4

Table A2-1 (18)                Climatological Data and Analysis for Evapo-Transpitation

Station :  Ngabu    Lat :16 º  27 ' S          Long :  35  º  53'  E       Elevation : 104 ( m)
Item Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. Annual Year Period

Precipitation (mm) 141.7 161.1 122.9 43.6 15.7 15.7 17.1 4.7 4.2 23.7 64.4 187.7 802.5 16 1972-87

Temp. Mean Max. (oC) 34.1 33.3 32.5 31.5 30.2 28.2 27.8 30.7 33.8 36.0 37.0 34.4 32.5 17 1971-87

Temp. Mean Min.  (oC) 23.4 23.2 22.7 20.8 17.8 15.3 15.3 16.8 19.9 22.2 23.6 23.4 20.4 17 1971-87

Temp Average (oC) 28.8 28.3 27.6 26.2 24 21.8 21.9 23.7 26.9 29.1 30.3 28.9 26.5

Wind Speed (m/sec) 1.6 1.4 1.4 1.3 1.2 1.4 1.7 2.5 3.2 3.6 3.2 2.2 2.1 16 1971-87

Actual Sunshine (hr) 8.1 7.6 7.6 7.9 8.3 7.7 7.4 8.9 9.3 9.1 8.9 7.3 8.2 16 1971-87

Pos. Sunshine (hr) 13.0 12.6 12.2 11.7 11.3 11.2 11.3 11.6 12.0 12.5 12.9 13.1 12.1

Humidity (%) 76 76 78 76 71 71 66 59 54 52 56 71 67.2 16 1972-87

Ext. ter. Radiation 999 969 896 792 687 631 670 736 840 931 985 997 844.4
(cal/cm²/day)
ET- Penman (mm) 188.5 170.4 160.3 134.1 113.2 91.5 107 145.4 191.4 234.7 230.7 190.7 1957.9

EO- Penman (mm) 238.4 216.3 204.3 172.8 148.5 120.6 138 183.8 236.4 285.8 282.0 237.8 2464.7
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Table A2-4 (1)      Estimated Field Water Supply for Maize (Grain) (S-Ma) in Karonga ADD  
 

Meteorological Station :  Chitipa Station 
 
  Reference Evapo-Transpiration (ETo), and Effective Rainfall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (1)    Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Karonga ADD  
 

Meteorological Station : Chitipa Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (1)    Estimated Field Water Supply for Maize (Green) (W2-Ma) in Karonga ADD  
 

Meteorological Station : Chitipa Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-49



 

 

Table A2-4 (2)      Estimated Field Water Supply for Maize (Grain) (S-Ma) in Karonga ADD  
 

Meteorological Station : Karonga Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (2)    Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Karonga ADD  
 

Meteorological Station : Karonga Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (2)    Estimated Field Water Supply for Maize (Green) (W2-Ma) in Karonga ADD  
 

Meteorological Station : Karonga Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4(2)    Estimated Field Water Supply for Maize (Grain) (W3-Ma) in Karonga ADD  
 

Meteorological Station : Karonga Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Field Water Supply (FWS) 
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Table A2-4 (3)      Estimated Field Water Supply for Maize (Grain) (S-Ma) in Mzuzu ADD  
 

Meteorological Station : Bolero Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (3)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Mzuzu ADD  
 

Meteorological Station : Bolero Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (3)     Estimated Field Water Supply for Maize (Green) (W2-Ma) in Mzuzu ADD  
 

Meteorological Station : Bolero Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (4)       Estimated Field Water Supply for Maize (Grain) (S-Ma) in Mzuzu ADD  
 

Meteorological Station : Mzuzu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (4)     Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Muzuz ADD  
 

Meteorological Station : Muzuz Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (4)      Estimated Field Water Supply for Maize (Green) (W2-Ma) in Muzuz ADD  
 

Meteorological Station : Muzuz Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (5)       Estimated Field Water Supply for Maize (Grain) (S-Ma) in Muzuz ADD  
 

Meteorological Station : Nkhata Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (5)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Mzuzu ADD  
 

Meteorological Station : Nkhata Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (5)     Estimated Field Water Supply for Maize (Green) (W2-Ma-) in Muzuz ADD  
 

Meteorological Station : Nkhata Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (6)      Estimated Field Water Supply for Maize (Grain) (S-Ma) in Muzuz ADD  
 

Meteorological Station : Mzimba Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (6)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Mzuzu ADD  
 

Meteorological Station : Mzimba Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (6)     Estimated Field Water Supply for Maize (Green) (W2-Ma) in Mzuzu ADD  
 

Meteorological Station : Mzimba Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (7)       Estimated Field Water Supply for Maize (Grain) (S-Ma) in Kasung ADD  
 

Meteorological Station : Kasung Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (7)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Kasung ADD  
 

Meteorological Station : Kasungu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (7)    Estimated Field Water Supply for Maize (Green) (W2-Ma) in Kasungu ADD  
 

Meteorological Station : Kasungu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (8)        Estimated Field Water Supply for Maize (Grain) (S-Ma) in Salima ADD  
 

Meteorological Station : Nkhotakota Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (8)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Salima ADD  
 

Meteorological Station : Nkhotakota Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (8)     Estimated Field Water Supply for Maize (Geenr) (W2-Ma) in Salima ADD  
 

Meteorological Station : Nkhotakota Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (8)       Estimated Field Water Supply for Maize (Grain) (W3-Ma) in SalimaADD  
 

Meteorological Station : Nkhotakota Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (9)        Estimated Field Water Supply for Maize (Grain) (S-Ma) in Salima ADD  
 

Meteorological Station : Salima Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (9)      Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Salima ADD  
 

Meteorological Station : Salima Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (9)      Estimated Field Water Supply for Maize (Green) (W2-Ma) in Salima ADD  
 

Meteorological Station : Salima Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (10)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Lilongwe ADD  
 

Meteorological Station : Chileka Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (10)   Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Lilongwe ADD  
 

Meteorological Station : Chileka Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (10)   Estimated Field Water Supply for Maize (Green) (W2-Ma) in Lilongwe ADD  
 

Meteorological Station : Chileka Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (11)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Lilongwe ADD  
 

Meteorological Station : Lilongwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (11)   Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Lilongwe ADD  
 

Meteorological Station : Lilongwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (11)   Estimated Field Water Supply for Maize (Green) (W2-Ma) in Lilongwe ADD  
 

Meteorological Station : Lilongwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (12)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Lilongwe ADD  
 

Meteorological Station : Dedza Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (12)   Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Lilongwe ADD  
 

Meteorological Station : Dedza Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (12)   Estimated Field Water Supply for Maize (Green) (W2-Ma) in Lilongwe ADD  
 

Meteorological Station : Dedza Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (13)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Machinga ADD  
 

Meteorological Station : Monkey Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (13)   Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Machinga ADD  
 

Meteorological Station : Monkey Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (13)  Estimated Field Water Supply for Maize (Green) (W2-Ma) in Machinga ADD  
 

Meteorological Station : Monkey Bay Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (14)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Machinga ADD  
 

Meteorological Station : Mangochi Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (14)   Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Machinga ADD  
 

Meteorological Station : Mangochi Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (14)  Estimated Field Water Supply for Maize (Green) (W2-Ma) in Machinga ADD  
 

Meteorological Station : Mangochi Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (14)   Estimated Field Water Supply for Maize (Grain) (W3-Ma) in Machinga ADD  
 

Meteorological Station : Mangochi Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (15)     Estimated Field Water Supply for Maize (Grain) (S-Ma) in Blantyre ADD  
 

Meteorological Station : Thyolo Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (15)    Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Blantyre ADD  
 

Meteorological Station : Thyolo Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (15)    Estimated Field Water Supply for Maize (Green) (W2-Ma) in Blantyre ADD  
 

Meteorological Station : Thyolo Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (16)      Estimated Field Water Supply for Maize (Grain) (S-Ma) in Blantyre ADD  
 

Meteorological Station : Mulanje Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (16)    Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Blantyre ADD  
 

Meteorological Station : Mulanje Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (16)    Estimated Field Water Supply for Maize (Green) (W2-Ma) in Blantyre ADD  
 

Meteorological Station : Mulanje Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (16)    Estimated Field Water Supply for Maize (Grain) (W3-Ma) in Blantyre ADD  
 

Meteorological Station : Mulanje Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (17)   Estimated Field Water Supply for Maize (Grain) (S-Ma) in Shire Valley ADD  
 

Meteorological Station : Bvumbwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4(17) Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Shire Valley ADD  
 

Meteorological Station : Bvumbwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4(17) Estimated Field Water Supply for Maize (Green) (W2-Ma) in Shire Valley ADD  
 

Meteorological Station : Bvumbwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (17) Estimated Field Water Supply for Maize (Grain) (W3-Ma) in Shire Valley ADD  
 

Meteorological Station : Bvumbwe Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (18)   Estimated Field Water Supply for Maize (Grain) (S-Ma) in Shire Valley ADD  
 

Meteorological Station : Ngabu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (18) Estimated Field Water Supply for Maize (Grain) (W1-Ma) in Shire Valley ADD  
 

Meteorological Station : Ngabu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-4 (18) Estimated Field Water Supply for Maize (Green) (W2-Ma) in Shire Valley ADD  
 

Meteorological Station : Ngabu Station 
 
  Reference Evapo-Transpiration (ETo) and Effective Rainfall  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Water Supply (FWS) 
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Table A2-6 (1)      Water Requirement for Land Soaking and Preparation (Karonga Station)

Type of Paddy             :  Summer (Wet) Season Paddy 1
Land Preparation Period :  Dec. 21 - Jan. 10

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 4.2 mm x 7.5 day = 32 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 129 mm
      The total amounts of 129mm is planned to be supplied with two times at 65 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 4.2 mm x 6.5 day = 27 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 34 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 4.2 mm x 3.5 day = 15 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 19 mm
Total 182 mm

Table A.2-6(2)   Water Requirement for Land Soaking and Preparation (Karonga Station)

Type of Paddy              :   Summer (Wet) Season Paddy 2
Land Preparation Period  :  Jan. 11 - Jan. 31

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 4.1 mm x 7.5 day = 31 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 128 mm
      The total amounts of 128mm is planned to be supplied with two times at 64 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 4.1 mm x 6.5 day = 27 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 34 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 4.1 mm x 3.5 day = 14 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 18 mm
Total 180 mm
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Table A2-6 (3)     Water Requirement for Land Soaking and Preparation (Nkhotakota Station)

Type of Paddy             :  Summer (Wet) Season Paddy 1
Land Preparation Period :  Dec. 21 - Jan. 10

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.4 mm x 7.5 day = 26 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 123 mm
      The total amounts of 123mm is planned to be supplied with two times at 62 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.4 mm x 6.5 day = 22 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 29 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.4 mm x 3.5 day = 12 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 16 mm
Total 168 mm

Table A2-6 (4)     Water Requirement for Land Soaking and Preparation (Nkhotakota Station)

Type of Paddy              :   Summer (Wet) Season Paddy 2
Land Preparation Period  :  Jan. 11 - Jan. 31

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.2 mm x 7.5 day = 24 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 121 mm
      The total amounts of 121mm is planned to be supplied with two times at 61 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.2 mm x 6.5 day = 21 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 28 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.2 mm x 3.5 day = 11 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 15 mm
Total 164 mm
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Table A2-6 (5)       Water Requirement for Land Soaking and Preparation (Mangochi Station)

Type of Paddy             :  Summer (Wet) Season Paddy 1
Land Preparation Period :  Dec. 21 - Jan. 10

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.7 mm x 7.5 day = 28 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 125 mm
      The total amounts of 125mm is planned to be supplied with two times at 63 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.7 mm x 6.5 day = 24 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 31 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.7 mm x 3.5 day = 13 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 17 mm
Total 173 mm

Table A2-6 (6)      Water Requirement for Land Soaking and Preparation (Mangochi Station)

Type of Paddy              :   Summer (Wet) Season Paddy 2
Land Preparation Period  :  Jan. 11 - Jan. 31

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.6 mm x 7.5 day = 27 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 124 mm
      The total amounts of 124mm is planned to be supplied with two times at 62 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.6 mm x 6.5 day = 23 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 30 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.6 mm x 3.5 day = 13 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 17 mm
Total 171 mm
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Table A2-6 (7)      Water Requirement for Land Soaking and Preparation (Mulanje Station)

Type of Paddy             :  Summer (Wet) Season Paddy 1
Land Preparation Period :  Dec. 21 - Jan. 10

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 4.1 mm x 7.5 day = 31 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 128 mm
      The total amounts of 128mm is planned to be supplied with two times at 64 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 4.1 mm x 6.5 day = 27 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 34 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 4.1 mm x 3.5 day = 14 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 18 mm
Total 180 mm

Table A2-6 (8)      Water Requirement for Land Soaking and Preparation (Mulanje Station)

Type of Paddy              :   Summer (Wet) Season Paddy 2
Land Preparation Period  :  Jan. 11 - Jan. 31

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 4.1 mm x 7.5 day = 31 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 128 mm
      The total amounts of 128mm is planned to be supplied with two times at 64 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 4.1 mm x 6.5 day = 27 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 34 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 4.1 mm x 3.5 day = 14 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 18 mm
Total 180 mm

4-110



Table A2-6 (9)      Water Requirement for Land Soaking and Preparation (Bvumbwe Station)

Type of Paddy             :  Summer (Wet) Season Paddy 1
Land Preparation Period :  Dec. 21 - Jan. 10

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.7 mm x 7.5 day = 28 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 125 mm
      The total amounts of 124mm is planned to be supplied with two times at 62 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.7 mm x 6.5 day = 24 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 31 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.7 mm x 3.5 day = 13 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 17 mm
Total 173 mm

Table A2-6 (10)      Water Requirement for Land Soaking and Preparation (Bvumbwe Station)

Type of Paddy              :   Summer (Wet) Season Paddy 2
Land Preparation Period  :  Jan. 11 - Jan. 31

1st Irrigation (P2)
1.   Saturation of Top Soil 150 mm x 0.5 x 0.65 = 49 mm

                     (Saturation Depth x Porosity x (1 - Soil Moisture)
2.   Evaporation for 7.5 days 3.7 mm x 7.5 day = 28 mm
3.   Percolation for 7.5 days 1 mm x 7.5 day = 8 mm
4.   Standing Water = 40 mm

Sub-Total 125 mm
      The total amounts of 125mm is planned to be supplied with two times at 63 mm each 
      time on the date of eight and three days before plowing.

2nd Irrigation (P1)
1.   Evaporation for 6.5 days 3.7 mm x 6.5 day = 24 mm
2.   Percolation for 6.5 days 1 mm x 6.5 day = 7 mm

Sub-Total 31 mm

3rd Irrigation (P)
1.   Evaporation for 3.5 days 3.9 mm x 3.5 day = 14 mm
2.   Percolation for 3.5days 1 mm x 3.5 day = 4 mm

Sub-Total 18 mm
Total 174 mm
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Table A2-7 (1)       Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 1
                          (Karonga Station)

:  Dec. 21- Jan. 10
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
11/Dec.- 20/Dec 43.6 1.5 1.5 50 3 1.5 0 0
21/Dec.- 30/Dec. 43.6 1.5 91 92.5 50 100 50 42.5 0.848
31/Dec.-  10/Jan 40.7 1.4 91 92.4 60.8 100 60.8 31.6 0.631

1/ :  Refer to Table A2-4(2)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(1))
4/ :  Refer to Table A2-4(2)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

Table A2-7 (1)       Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 2
                          (Karonga Station)

:  Jan. 11- Jan. 31
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
 1/Jan.- 10/Jan. 40.7 1.4 1.4 62 2.3 1.4 0 0
11/Jan.- 20/Jan. 40.7 1.4 90 91.4 62 100 62 29.4 0.587
21/Jan.- 30/Jan. 40.7 1.4 90 91.4 62 100 62 29.4 0.587

1/ :  Refer to Table A2-4 (2)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(2))
4/ :  Refer to Table A2-4 (2)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

 Nursery and Land Preparation Water Rainfall
Water Requirement for

Nursery and Land
Preparation Works

Water Requirement for
Nursery and Land
Preparation Works

Rainfall

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

 Nursery and Land Preparation Water
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Table A2-7 (2)          Crop Water Requirements for Summer Season Paddy 1 under Karonga Station 

-  Crop                            :  Summer (Wet) Season Paddy 1
-  Planting Date                 :  Jan. 11/Jan. 31
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate (P)       : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall 3/

% of
Effective

Rainfall 4/

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)

(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)
11/Jan.- 20/Jan. 40.7 100 1.14 46.4 30 76.4 62.0 100.0 62 14.4 0.287
21/Jan.- 30/Jan. 40.6 100 1.14 46.28 30 76.28 62.0 100.0 62 14.3 0.285
31/Jan.-   9/Feb. 40.6 100 1.15 46.69 30 76.69 66.5 100.0 66.5 10.2 0.203
10/Feb.- 19/Feb. 40.6 100 1.18 47.91 30 77.91 67.0 100.0 67 10.9 0.218
20/Feb.-  1/Mar. 40.4 100 1.21 48.88 30 78.88 64.7 100.0 64.7 14.2 0.283
  2/Mar.-11/Mar. 38.5 100 1.24 47.74 30 77.74 44.0 100.0 44 33.7 0.673
12/Mar.- 21/Mar. 38.5 100 1.26 48.51 30 78.51 44.0 100.0 44 34.5 0.689
22/Mar.- 31/Mar. 38.5 100 1.26 48.51 30 78.51 44.0 100.0 44 34.5 0.689
  1/Apr.- 10/Apr. 42.1 100 1.25 52.63 30 82.63 12.0 100.0 12 70.6 1.409
11/Apr.- 20/Apr. 42.1 100 1.2 50.52 30 80.52 12.0 100.0 12 68.5 1.367
21/Apr.- 30/Apr. 42.1 100 1.15 48.42 30 78.42 12.0 100.0 12 66.4 1.325
 1/May.- 10/May 39.9 100 1.08 43.09 30 73.09 1.0 0.0 0 73.1 1.459

 1/ :   Refere to Table A2-4 (2)
 2/ :   Refere to Figure A2-1 (1)
 3/ :   10-day rainfall (R10) was estimated based on monthly rainfall in accordance with 10-day periods.
 4/ :   Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %
            R10 < (P + Eto) x 10 day  ;    100 %

Table A2-7 (2)          Crop Water Requirements for Summer Season Paddy 2 under Karonga Station

-  Crop                            :  Summer (Wet) Season Paddy 2
-  Planting Date                 :  Feb. 1/Feb. 21
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate            : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall

% of
Effective
Rainfall

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)

  1/Feb.- 10/Feb. 40.6 100 1.14 46.28 30 76.28 54.0 100.0 54 22.3 0.445
11/Feb.- 20/Feb. 40.6 100 1.14 46.28 30 76.28 54.0 100.0 54 22.3 0.445
21/Feb.-   2/Mar 40.6 100 1.14 46.28 30 76.28 64.4 100.0 64.4 11.9 0.237
  3/Mar.- 12/Mar. 38.5 100 1.15 44.28 30 74.28 106.0 45.8 48.5 25.8 0.514
13/Mar.- 22/Mar. 38.5 100 1.18 45.43 30 75.43 106.0 45.8 48.5 26.9 0.537
23/Mar.- 1/Apr. 38.5 100 1.21 46.59 30 76.59 102.4 47.4 48.5 28.1 0.561
  2/Apr.- 11/Apr. 42.1 100 1.24 52.2 30 82.2 70.0 100.0 70 12.2 0.243
12/Apr.- 21/Apr. 42.1 100 1.26 53.05 30 83.05 70.0 100.0 70 13.1 0.26
22/Apr.-  1/May 42.1 100 1.26 53.05 30 83.05 64.0 100.0 64 19.1 0.38
 2/May - 11/May 39.9 100 1.25 49.88 30 79.88 10.0 0.0 0 79.9 1.594
12/May- 21/May 39.9 100 1.2 47.88 30 77.88 10.0 0.0 0 77.9 1.554
22/May- 31/May 39.9 100 1.15 45.89 30 75.89 10.0 0.0 0 75.9 1.514

FWS 5/

Date

Date

Irrigation
Requirement

FWS

Rainfall

CWR

ETo CWR

Irrigation
Requirement

ETo 

 Karonga Station

 Karonga Station

Rainfall

            R10 > (P + Eto) x 10 day  ;    (P + Eto) x 10 day x 100/R10
 5/ :   FWS = Irrigation Requirement (mm/10 day)/(86.4 x Irrigation Efficiency/100)
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Table A2-7 (3)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 1
                           (Nkhotakota Station)

:  Dec. 21- Jan. 10
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
11/Dec.- 20/Dec 36.7 1.3 1.3 91 1.4 1.3 0 0
21/Dec.- 30/Dec. 36.7 1.3 84 85.3 91 93.7 85.3 0 0
31/Dec.-  10/Jan 31.8 1.1 84 85.1 101.8 83.6 85.1 0 0

1/ :  Refer to Table A2-4 (8)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(3))
4/ :  Refer to Table A2-4 (8)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

Table A2-7 (3)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 2
                           (Nkhotakota Station)

:  Jan. 11- Jan. 31
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
 1/Jan.- 10/Jan. 31.8 1.1 1.1 103 1.1 1.1 0 0
11/Jan.- 20/Jan. 31.8 1.1 82 83.1 103 80.7 83.1 0 0
21/Jan.- 30/Jan. 31.8 1.1 82 83.1 103 80.7 83.1 0 0

1/ :  Refer to Table A2-4 (8)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6 (4))
4/ :  Refer to Table A2-4 (8)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + NP) x 10 day  ;    100 %

            R10 > (N + NP) x 10 day  ;    (N + Lp) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

 Nursery and Land Preparation Water Rainfall
Water Requirement for

Nursery and Land
Preparation Works

Water Requirement for
Nursery and Land
Preparation Works

Rainfall

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

 Nursery and Land Preparation Water

4-114



Table A2-7 (4)         Crop Water Requirements for Summer Season Paddy 1 under Nkhotakota Station

-  Crop                            :  Summer (Wet) Season Paddy 1
-  Planting Date                 :  Jan. 11/Jan. 31
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate (P)       : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall 3/

% of
Effective

Rainfall 4/

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)

(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)
11/Jan.- 20/Jan. 31.8 100 1.14 36.25 30 66.25 103.0 40.6 41.8 24.5 0.488
21/Jan.- 30/Jan. 31.8 100 1.14 36.25 30 66.25 103.0 40.6 41.8 24.5 0.488
31/Jan.-   9/Feb. 35.8 100 1.15 41.17 30 71.17 95.8 47.8 45.8 25.4 0.506
10/Feb.- 19/Feb. 36.3 100 1.18 42.83 30 72.83 95.0 48.7 46.3 26.5 0.529
20/Feb.-  1/Mar. 36.8 100 1.21 44.53 30 74.53 100.7 46.5 46.8 27.7 0.553
  2/Mar.-11/Mar. 41.3 100 1.24 51.21 30 81.21 152.0 33.8 51.3 29.9 0.597
12/Mar.- 21/Mar. 41.3 100 1.26 52.04 30 82.04 152.0 33.8 51.3 30.7 0.613
22/Mar.- 31/Mar. 41.3 100 1.26 52.04 30 82.04 152.0 33.8 51.3 30.7 0.613
  1/Apr.- 10/Apr. 41 100 1.25 51.25 30 81.25 76.0 100.0 76 5.3 0.105
11/Apr.- 20/Apr. 41 100 1.2 49.2 30 79.2 76.0 100.0 76 3.2 0.064
21/Apr.- 30/Apr. 41 100 1.15 47.15 30 77.15 76.0 100.0 76 1.2 0.023
 1/May.- 10/May 49.2 100 1.08 53.14 30 83.14 11.0 100.0 11 72.1 1.44

 1/ :   Refere to Table A2-4 (8)
 2/ :   Refere to Figure A2-1 (1)
 3/ :   10-day rainfall (R10) was estimated based on monthly rainfall in accordance with 10-day periods.
 4/ :   Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %
            R10 < (P + Eto) x 10 day  ;    100 %

Table A2-7 (4)          Crop Water Requirements for Summer Season Paddy 2 under Nkotakota Station

-  Crop                            :  Summer (Wet) Season Paddy 2
-  Planting Date                 :  Feb. 1/Feb. 21
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate            : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall

% of
Effective
Rainfall

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)

  1/Feb.- 10/Feb. 36.3 100 1.14 41.38 30 71.38 95.0 48.7 46.3 25.1 0.5
11/Feb.- 20/Feb. 36.3 100 1.14 41.38 30 71.38 95.0 48.7 46.3 25.1 0.5
21/Feb.-   2/Mar 37.3 100 1.14 42.52 30 72.52 106.4 44.5 47.3 25.2 0.503
  3/Mar.- 12/Mar. 41.3 100 1.15 47.5 30 77.5 152.0 33.8 51.3 26.2 0.523
13/Mar.- 22/Mar. 41.3 100 1.18 48.73 30 78.73 152.0 33.8 51.3 27.4 0.547
23/Mar.- 1/Apr. 41.3 100 1.21 49.97 30 79.97 144.4 35.5 51.3 28.7 0.572
  2/Apr.- 11/Apr. 41 100 1.24 50.84 30 80.84 76.0 100.0 76 4.8 0.097
12/Apr.- 21/Apr. 41 100 1.26 51.66 30 81.66 76.0 100.0 76 5.7 0.113
22/Apr.-  1/May 41.8 100 1.26 52.67 30 82.67 69.6 100.0 69.6 13.1 0.261
 2/May - 11/May 49.2 100 1.25 61.5 30 91.5 11.0 100.0 11 80.5 1.606
12/May- 21/May 49.2 100 1.2 59.04 30 89.04 11.0 100.0 11 78.0 1.557
22/May- 31/May 49.2 100 1.15 56.58 30 86.58 11.0 100.0 11 75.6 1.508

 Nkhotakota Station

 Nkotakota Station

Rainfall

            R10 > (P + Eto) x 10 day  ;    (P + Eto) x 10 day x 100/R10
 5/ :   FWS = Irrigation Requirement (mm/10 day)/(86.4 x Irrigation Efficiency/100)

Date

Date

Irrigation
Requirement

FWS

Rainfall

CWR

ETo CWR

Irrigation
Requirement

ETo 

FWS 5/
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Table A2-7 (5)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 1
                           (Mangochi Station)

:  Dec. 21- Jan. 10
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
11/Dec.- 20/Dec 37.8 1.3 1.3 51 2.5 1.3 0 0
21/Dec.- 30/Dec. 37.8 1.3 87 88.3 51 100 51 37.3 0.744
31/Dec.-  10/Jan 35.8 1.1 87 88.1 60.9 100 60.9 27.2 0.543

1/ :  Refer to Table A2-4 (14)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6 (5))
4/ :  Refer to Table A2-4 (14)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

Table A2-7 (5)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 2
                           (Mangochi Station)

:  Jan. 11- Jan. 31
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
 1/Jan.- 10/Jan. 35.8 1.3 1.3 62 2.1 1.3 0 0
11/Jan.- 20/Jan. 35.8 1.3 86 87.3 62 100 62 25.3 0.505
21/Jan.- 30/Jan. 35.8 1.3 86 87.3 62 100 62 25.3 0.505

1/ :  Refer to Table A2-4 (14)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6 (6))
4/ :  Refer to Table A2-4 (14)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + NP) x 10 day  ;    100 %

            R10 > (N + NP) x 10 day  ;    (N + Lp) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

ETo 1/

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

 Nursery and Land Preparation Water

 Nursery and Land Preparation Water Rainfall
Water Requirement for

Nursery and Land
Preparation Works

Water Requirement for
Nursery and Land
Preparation Works

Rainfall

-  Period of Land Preparation Works
-  Calculation Time Step

Date
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Table A2-7 (6)          Crop Water Requirements for Summer Season Paddy 1 under Mangochi Station

-  Crop                            :  Summer (Wet) Season Paddy 1
-  Planting Date                 :  Jan. 11/Jan. 31
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate (P)       : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall 3/

% of
Effective

Rainfall 4/

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)

(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)
11/Jan.- 20/Jan. 35.8 100 1.14 40.81 30 70.81 62.0 100.0 62 8.8 0.176
21/Jan.- 30/Jan. 35.8 100 1.14 40.81 30 70.81 62.0 100.0 62 8.8 0.176
31/Jan.-   9/Feb. 38.3 100 1.15 44.05 30 74.05 66.5 100.0 66.5 7.6 0.151
10/Feb.- 19/Feb. 38.6 100 1.18 45.55 30 75.55 67.0 100.0 67 8.6 0.171
20/Feb.-  1/Mar. 39.2 100 1.21 47.43 30 77.43 64.7 100.0 64.7 12.7 0.254
  2/Mar.-11/Mar. 44.8 100 1.24 55.55 30 85.55 44.0 100.0 44 41.6 0.829
12/Mar.- 21/Mar. 44.8 100 1.26 56.45 30 86.45 44.0 100.0 44 42.5 0.847
22/Mar.- 31/Mar. 44.8 100 1.26 56.45 30 86.45 44.0 100.0 44 42.5 0.847
  1/Apr.- 10/Apr. 48.4 100 1.25 60.5 30 90.5 12.0 100.0 12 78.5 1.566
11/Apr.- 20/Apr. 48.4 100 1.2 58.08 30 88.08 12.0 100.0 12 76.1 1.518
21/Apr.- 30/Apr. 48.4 100 1.15 55.66 30 85.66 12.0 100.0 12 73.7 1.47
 1/May.- 10/May 49.9 100 1.08 53.89 30 83.89 1.0 0.0 0 83.9 1.674

 1/ :   Refere to Table A2-4 (14)      
 2/ :   Refere to Figure A2-1 (1)
 3/ :   10-day rainfall (R10) was estimated based on monthly rainfall in accordance with 10-day periods.
 4/ :   Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %
            R10 < (P + Eto) x 10 day  ;    100 %

Table A2-7 (6)         Crop Water Requirements for Summer Season Paddy 2 Under Mangochi Station

-  Crop                            :  Summer (Wet) Season Paddy 2
-  Planting Date                 :  Feb. 1/Feb. 21
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate            : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall

% of
Effective
Rainfall

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)

  1/Feb.- 10/Feb. 38.6 100 1.14 44 30 74 67.0 100.0 67 7.0 0.14
11/Feb.- 20/Feb. 38.6 100 1.14 44 30 74 67.0 100.0 67 7.0 0.14
21/Feb.-   2/Mar 39.8 100 1.14 45.37 30 75.37 62.4 100.0 62.4 13.0 0.259
  3/Mar.- 12/Mar. 44.8 100 1.15 51.52 30 81.52 44.0 100.0 44 37.5 0.749
13/Mar.- 22/Mar. 44.8 100 1.18 52.86 30 82.86 44.0 100.0 44 38.9 0.775
23/Mar.- 1/Apr. 45.2 100 1.21 54.69 30 84.69 40.8 100.0 40.8 43.9 0.876
  2/Apr.- 11/Apr. 48.4 100 1.24 60.02 30 90.02 12.0 100.0 12 78.0 1.557
12/Apr.- 21/Apr. 48.4 100 1.26 60.98 30 90.98 12.0 100.0 12 79.0 1.576
22/Apr.-  1/May 48.6 100 1.26 61.24 30 91.24 10.9 100.0 10.9 80.3 1.603
 2/May - 11/May 49.9 100 1.25 62.38 30 92.38 1.0 0.0 0 92.4 1.843
12/May- 21/May 49.9 100 1.2 59.88 30 89.88 1.0 0.0 0 89.9 1.794
22/May- 31/May 49.9 100 1.15 57.39 30 87.39 1.0 0.0 0 87.4 1.744

 Mangochi Station

 Mangochi Station

Rainfall

            R10 > (P + Eto) x 10 day  ;    (P + Eto) x 10 day x 100/R10
 5/ :   FWS = Irrigation Requirement (mm/10 day)/(86.4 x Irrigation Efficiency/100)

Date

Date

Irrigation
Requirement

FWS

Rainfall

CWR

ETo CWR

Irrigation
Requirement

ETo 

FWS 5/
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Table A2-7 (7)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 1
                           (Mulanje Station)

:  Dec. 21- Jan. 10
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
11/Dec.- 20/Dec 41.7 1.5 1.5 93 1.6 1.5 0 0
21/Dec.- 30/Dec. 41.7 1.5 90 91.5 93 98.4 91.5 0 0
31/Dec.-  10/Jan 40.8 1.4 90 91.4 102 89.6 91.4 0 0

1/ :  Refer to Table A2-4 (16)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(7))
4/ :  Refer to Table A2-4 (16)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

Table A2-7 (7)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 2
                           (Mulanje Station)

:  Jan. 11- Jan. 31
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
 1/Jan.- 10/Jan. 41.8 1.5 1.5 103 1.5 1.5 0 0
11/Jan.- 20/Jan. 41.8 1.5 90 91.5 103 88.8 91.5 0 0
21/Jan.- 30/Jan. 41.8 1.5 90 91.5 103 88.8 91.5 0 0

1/ :  Refer to Table A2-4 (16)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(8))
4/ :  Refer to Table A2-4 (16)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + NP) x 10 day  ;    100 %

            R10 > (N + NP) x 10 day  ;    (N + Lp) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

 Nursery and Land Preparation Water Rainfall
Water Requirement for

Nursery and Land
Preparation Works

Water Requirement for
Nursery and Land
Preparation Works

Rainfall

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

 Nursery and Land Preparation Water
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Table A2-7 (8)          Crop Water Requirements for Summer Season Paddy 1 under Mulanje Station

-  Crop                            :  Summer (Wet) Season Paddy 1
-  Planting Date                 :  Jan. 11/Jan. 31
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate (P)       : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall 3/

% of
Effective

Rainfall 4/

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)

(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)
11/Jan.- 20/Jan. 40.8 100 1.14 46.51 30 76.51 103.0 49.3 50.8 25.7 0.513
21/Jan.- 30/Jan. 40.8 100 1.14 46.51 30 76.51 103.0 49.3 50.8 25.7 0.513
31/Jan.-   9/Feb. 40.2 100 1.15 46.23 30 76.23 112.0 44.8 50.2 26.0 0.519
10/Feb.- 19/Feb. 40.1 100 1.18 47.32 30 77.32 113.0 44.3 50.1 27.2 0.543
20/Feb.-  1/Mar. 39.5 100 1.21 47.8 30 77.8 112.7 43.9 49.5 28.3 0.565
  2/Mar.-11/Mar. 34.3 100 1.24 42.53 30 72.53 110.0 40.3 44.3 28.2 0.563
12/Mar.- 21/Mar. 34.3 100 1.26 43.22 30 73.22 110.0 40.3 44.3 28.9 0.577
22/Mar.- 31/Mar. 34.3 100 1.26 43.22 30 73.22 110.0 40.3 44.3 28.9 0.577
  1/Apr.- 10/Apr. 32.4 100 1.25 40.5 30 70.5 57.0 100.0 57 13.5 0.269
11/Apr.- 20/Apr. 32.4 100 1.2 38.88 30 68.88 57.0 100.0 57 11.9 0.237
21/Apr.- 30/Apr. 32.4 100 1.15 37.26 30 67.26 57.0 100.0 57 10.3 0.205
 1/May.- 10/May 26.4 100 1.08 28.51 30 58.51 23.0 100.0 23 35.5 0.709

 1/ :   Refere to Table A2-4 (16)       
 2/ :   Refere to Figure A2-1 (1)
 3/ :   10-day rainfall (R10) was estimated based on monthly rainfall in accordance with 10-day periods.
 4/ :   Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %
            R10 < (P + Eto) x 10 day  ;    100 %

Table A2-7 (8)          Crop Water Requirements for Summer Season Paddy 2 under Mulanje Station

-  Crop                            :  Summer (Wet) Season Paddy 2
-  Planting Date                 :  Feb. 1/Feb. 21
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate            : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall

% of
Effective
Rainfall

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)

  1/Feb.- 10/Feb. 40.1 100 1.14 45.71 30 75.71 113.0 44.3 50.1 25.6 0.511
11/Feb.- 20/Feb. 40.1 100 1.14 45.71 30 75.71 113.0 44.3 50.1 25.6 0.511
21/Feb.-   2/Mar 38.9 100 1.14 44.35 30 74.35 112.4 43.5 48.9 25.5 0.508
  3/Mar.- 12/Mar. 34.3 100 1.15 39.45 30 69.45 110.0 40.3 44.3 25.2 0.502
13/Mar.- 22/Mar. 34.3 100 1.18 40.47 30 70.47 110.0 40.3 44.3 26.2 0.522
23/Mar.- 1/Apr. 34.1 100 1.21 41.26 30 71.26 104.7 42.1 44.1 27.2 0.542
  2/Apr.- 11/Apr. 32.4 100 1.24 40.18 30 70.18 57.0 100.0 57 13.2 0.263
12/Apr.- 21/Apr. 32.4 100 1.26 40.82 30 70.82 57.0 100.0 57 13.8 0.276
22/Apr.-  1/May 31.8 100 1.26 40.07 30 70.07 53.6 100.0 53.6 16.5 0.329
 2/May - 11/May 26.4 100 1.25 33 30 63 23.0 100.0 23 40.0 0.798
12/May- 21/May 26.4 100 1.2 31.68 30 61.68 23.0 100.0 23 38.7 0.772
22/May- 31/May 26.4 100 1.15 30.36 30 60.36 23.0 100.0 23 37.4 0.746

Mulanje Station

 Mulanje Station

Rainfall

            R10 > (P + Eto) x 10 day  ;    (P + Eto) x 10 day x 100/R10
 5/ :   FWS = Irrigation Requirement (mm/10 day)/(86.4 x Irrigation Efficiency/100)

Date

Date

Irrigation
Requirement

FWS

Rainfall

CWR

ETo CWR

Irrigation
Requirement

ETo 

FWS 5/
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Table A2-7 (9)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 1
                           (Bvumbwee Station)

:  Dec. 21- Jan. 10
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
11/Dec.- 20/Dec 36.4 1.3 1.3 74 0.8 0.6 0.7 0.014
21/Dec.- 30/Dec. 36.4 1.3 87 88.3 74 100 74 14.3 0.285
31/Dec.-  10/Jan 37.1 1.3 87 88.3 85.7 100 85.7 2.6 0.052

1/ :  Refer to Table A2-4 (17)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(9))
4/ :  Refer to Table A2-4 (17)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + LP) x 10 day  ;    100 %

            R10 > (N + LP) x 10 day  ;    (N + LP) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

Table A2-7 (9)        Water Requirements for Nursery and Land Preparation for Summer (Wet) Season Paddy 2
                           (Bvumbwe Station)

:  Jan. 11- Jan. 31
:  10-day(s)

Nursery (N)
2/

Land
Preparation

(LP) 3/
Total

Total
Rainfall 4/

% of
Effective
Rainfall 5/

Effective
Rainfall

(mm/10-day) (mm/10-day) (mm/10-day ) (mm/10-day) (mm/10-day) (%) (mm/10-day) (mm/10-day) (lit/sec/ha) 6/

(1) (2) (3) (4)=(2)+(3) (5) (6) (7)=(5)*(6) (8)=(4)-(7) (9)
 1/Jan.- 10/Jan. 37.1 1.3 1.3 87 1.5 1.3 0 0
11/Jan.- 20/Jan. 37.1 1.3 87 88.3 87 100 87 1.3 0.026
21/Jan.- 30/Jan. 37.1 1.3 87 88.3 87 100 87 1.3 0.026

1/ :  Refer to Table A2-4 (17)
2/ :  Nursery Water Requirements = Nursery Areas (5%) x ETo x 0.7 (mm/10-day)
3/ :  Water Requirements for Land Soaking and Preparation Works (Refer to Table A2-6(10))
4/ :  Refer to Table A2-4 (17)
5/ :  Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %

            R10 < (N + NP) x 10 day  ;    100 %

            R10 > (N + NP) x 10 day  ;    (N + Lp) x 10 day x 100/R10

6/ :  (8) /(86.4 x Irrigation Efficiency 0.58)

 Nursery and Land Preparation Water Rainfall
Water Requirement for

Nursery and Land
Preparation Works

Water Requirement for
Nursery and Land
Preparation Works

Rainfall

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

-  Period of Land Preparation Works
-  Calculation Time Step

Date ETo 1/

 Nursery and Land Preparation Water
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Table A2-7 (10)        Crop Water Requirements for Summer Season Paddy 1 under Bvumbwe Station

-  Crop                            :  Summer (Wet) Season Paddy 1
-  Planting Date                 :  Jan. 11/Jan. 31
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate (P)       : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall 3/

% of
Effective

Rainfall 4/

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)

(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)
11/Jan.- 20/Jan. 37.1 100 1.14 42.29 30 72.29 87.0 54.1 47.1 25.2 0.503
21/Jan.- 30/Jan. 37.1 100 1.14 42.29 30 72.29 87.0 54.1 47.1 25.2 0.503
31/Jan.-   9/Feb. 36.1 100 1.15 41.52 30 71.52 87.9 52.4 46.1 25.4 0.507
10/Feb.- 19/Feb. 36 100 1.18 42.48 30 72.48 88.0 52.3 46 26.5 0.528
20/Feb.-  1/Mar. 36 100 1.21 43.56 30 73.56 85.7 53.7 46 27.6 0.55
  2/Mar.-11/Mar. 35.6 100 1.24 44.14 30 74.14 65.0 100.0 65 9.1 0.182
12/Mar.- 21/Mar. 35.6 100 1.26 44.86 30 74.86 65.0 100.0 65 9.9 0.197
22/Mar.- 31/Mar. 35.6 100 1.26 44.86 30 74.86 65.0 100.0 65 9.9 0.197
  1/Apr.- 10/Apr. 32.4 100 1.25 40.5 30 70.5 28.0 100.0 28 42.5 0.848
11/Apr.- 20/Apr. 32.4 100 1.2 38.88 30 68.88 28.0 100.0 28 40.9 0.816
21/Apr.- 30/Apr. 32.4 100 1.15 37.26 30 67.26 28.0 100.0 28 39.3 0.783
 1/May.- 10/May 27.8 100 1.08 30.02 30 60.02 7.0 0.0 0 60.0 1.198

 1/ :   Refere to Table A2-4 (17)
 2/ :   Refere to Figure A2-4 (1)
 3/ :   10-day rainfall (R10) was estimated based on monthly rainfall in accordance with 10-day periods.
 4/ :   Percentage of effective rainfall was estimated based on the following criteria;   
            R10 < 10 mm                 ;       0 %
            R10 < (P + Eto) x 10 day  ;    100 %

Table A2-7 (10)         Crop Water Requirements for Summer Season Paddy 2 under Bvumbwe Station

-  Crop                            :  Summer (Wet) Season Paddy 2
-  Planting Date                 :  Feb. 1/Feb. 21
-  Calculation Time Step     :  10-day(s)
-  Irrigation Efficency         : 58  %
-  Climatological Data         :
-  Percolation Rate            : 1  mm/day

ETo 1/
Planted
Area

Crop Kc 2/ ETc P Total
Total

Rainfall

% of
Effective
Rainfall

Effective
Rainfall

(mm/period) (%) (mm/period) (mm/period) (mm/period) (mm/period) (%) (mm/period) (mm/period) (lit/sec/ha)
(1) (2) (3) (4)=(1)x(3) (5) (6)=(4)+(5) (7) (8) (9)=(7)x(8) (10)=(6)-(9) (11)

  1/Feb.- 10/Feb. 36 100 1.14 41.04 30 71.04 88.0 52.3 46 25.0 0.5
11/Feb.- 20/Feb. 36 100 1.14 41.04 30 71.04 88.0 52.3 46 25.0 0.5
21/Feb.-   2/Mar 35.9 100 1.14 40.93 30 70.93 83.4 55.0 45.9 25.0 0.499
  3/Mar.- 12/Mar. 35.6 100 1.15 40.94 30 70.94 65.0 100.0 65 5.9 0.119
13/Mar.- 22/Mar. 35.6 100 1.18 42.01 30 72.01 65.0 100.0 65 7.0 0.14
23/Mar.- 1/Apr. 35.3 100 1.21 42.71 30 72.71 61.3 100.0 61.3 11.4 0.228
  2/Apr.- 11/Apr. 32.4 100 1.24 40.18 30 70.18 28.0 100.0 28 42.2 0.842
12/Apr.- 21/Apr. 32.4 100 1.26 40.82 30 70.82 28.0 100.0 28 42.8 0.854
22/Apr.-  1/May 31.9 100 1.26 40.19 30 70.19 25.9 100.0 25.9 44.3 0.884
 2/May - 11/May 27.8 100 1.25 34.75 30 64.75 7.0 0.0 0 64.8 1.292
12/May- 21/May 27.8 100 1.2 33.36 30 63.36 7.0 0.0 0 63.4 1.264
22/May- 31/May 27.8 100 1.15 31.97 30 61.97 7.0 0.0 0 62.0 1.237

 Bvumbwe Station

 Bvumbwe Station

Rainfall

            R10 > (P + Eto) x 10 day  ;    (P + Eto) x 10 day x 100/R10
 5/ :   FWS = Irrigation Requirement (mm/10 day)/(86.4 x Irrigation Efficiency/100)

Date

Date

Irrigation
Requirement

FWS

Rainfall

CWR

ETo CWR

Irrigation
Requirement

ETo 

FWS 5/
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Figure A1-1     Monthly Rainfall Patterns at Representative Stations 
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Data Source :  Meteorological Department, Ministry of Transport and Public Works 
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Figure A1-2 Moving Average (10-Year), Monthly Fluctuation and Max. and Min. Water Level  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Data source:  Water Resources Department, MIWD 

Moving Average of Malawi Lake Water Level (10-Year)
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Figure A2-1 (1)       Crop Coefficient (Kc) Values for Rice 1 (Summer (Wet) Season) 
 
 
 
 
1.  Planting Date   :  January/February 
 
2.  Length of Growing Stage :   

  Initial    :     30     days 
  Crop Development :     25     days 
  Mid-Season  :     35     days 
  Late-Season  :     30     days    Total 120 days 

 
3. Kc Values 

  Kc Initial Stage  :    1.15    
  Kc Mid-Season Stage :    1.25    
  Kc Late-Season Stage :    1.05    
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Figure A2-1 (2)         Crop Coefficient (Kc) Values for Rice 2 (Summer (Wet) Season) 
 
 
 
 
1.  Planting Date   :  January/February 
 
2.  Length of Growing Stage :   

  Initial    :     30     days 
  Crop Development :     25     days 
  Mid-Season  :     35     days 
  Late-Season  :     30     days    Total 120 days 

 
4. Kc Values 

  Kc Initial Stage  :    1.15    
  Kc Mid-Season Stage :    1.25    
  Kc Late-Season Stage :    1.05    
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Figure A2-2 (1)        Crop Coefficient (Kc) Values for Rice 1 (Winter (Dry) Season) 
 
 
 
 
1.  Planting Date   :  June/July 
 
2.  Length of Growing Stage :   

  Initial    :     30     days 
  Crop Development :     25     days 
  Mid-Season  :     35     days 
  Late-Season  :     30     days    Total 120 days 

 
5. Kc Values 

  Kc Initial Stage  :    1.15    
  Kc Mid-Season Stage :    1.25    
  Kc Late-Season Stage :    1.05    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.10

1.20 

1.30 

June July Aug Sept. Oct. 

1.15 

1.25 

1.05 

Initial 
Crop 
Develop

t

Mid- 
Season 

Late- 
Season 

Kc Values for Rice 1 

4-140



Figure A2-2 (2)        Crop Coefficient (Kc) Values for Rice 2 (Winter (Dry) Season) 
 
 
 
 
1.  Planting Date   :  June/July 
 
2.  Length of Growing Stage :   

  Initial    :     30     days 
  Crop Development :     25     days 
  Mid-Season  :     35     days 
  Late-Season  :     30     days    Total 120 days 

 
6. Kc Values 

  Kc Initial Stage  :    1.15    
  Kc Mid-Season Stage :    1.25    
  Kc Late-Season Stage :    1.05    
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