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1. Introduction 

The goal of this workshop was the training of existing methodologies and tools for 

predicting the onset of the rainy season for agricultural management. 

The training covered the following topics: 

- The programming environment Matlab 

- The physically-based crop model CropSyst 

- A statistical method to estimate the onset of the rainy season in West Africa 

- Statistical models for predicting the onset of the rainy season  

- The procedure how to estimate the impact of climate change on crop 

productivity in West Africa 

For the training communicators important the workshop outcomes were: 

- Discussion with local stakeholder about prior research needs  

2. Location and period of the workshop 

The workshop was held at the SASAKAWA CENTRE (UNIVERSITY OF CAPE 

COAST, CAPE COAST, GHANA) from the 8th to the 12th of February 2010. 
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3. Attendance 

The invited institutes, which are listed below are mainly from research and data 

gathering institutes but some institutions from water management and regulating 

bodies were also invited. 

 

 

 

 

 

 

 

 

 

 

 

 

4. Opening 

The overall goal of this training workshop was to introduce participants to existing 

methods for estimating the onset of the rainy season under agricultural meaningful 

aspects in West Africa. Additionally, the training gave an insight of estimating the 

impacts of the expected climate change on future agricultural productivity. The 

persons in charge for the workshops were Dr. Patrick Laux and Greta Jäckel. 

1 WATER RESOURCES COMMISSION 

2 CSIR-WATER RESOURCES INSTITUTE 

3 RMU/WMI ACCRA 

4 GLOWA-VOLTA 

5 SRI-CSIR/KUMASI 

6 HYDRO SERVICES DEPARTMENT 

7 ENV‟TAL PROTECTION AGENCY 

8 DEPT OF MATHS & STATISTICS U.C.C 

9 DEPT OF AGRIC ENGINEERING U.C.C 

10 DEPT. OF GEOG. & REG. PLG. 

11 DEPT. OF AGRIC ENG. KNUST/K‟SI 

12 DEPT. OF EARTH & ENV‟T SCI. UDS 

13 CSIR-SOIL RESEARCH INST/K‟DASO 

14 DEPT OF CROP SCIENCE-U.C.C. 

15 CSIR-WATER RESOURCE INSTITUTE 

16 GHANA METEOROLOGICAL AGENCY 

17 IWMI-GHANA 

18 CSIR-SARI 

19 DEPT. OF AGRIC ENG. 

20 GHANA IRRIGATION DEV.AUTHORITY 

21 UNIV.  FOR DEV.T STUDIES-TAMALE 

22 ENV‟TAL PROTECTION AGENCY 

23 PHYSICS – U.C.C 
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The workshop started at 9:30 a.m., Prof Karl Harmsen welcomed the participants to 

the program. He said after a longtime of dormant meeting, a perfect re-union of this 

kind offers the participants the chance to re-introduce themselves to each other and 

to welcome ourselves. Prof Harmsen further highlighted that there is a need for a 

suitable definition of the Onset of the rainy season. According to him, the definition of 

the Onset of the Rainy Season should ensure plant growth and the development of 

plants by reaching adequate soil moisture. He added that the definition of the onset 

of the rainy season is relevant to the objectives of the workshop. After this the 

participants introduced themselves.  

 

5. Workshop Sessions and Discussion 

 

Monday, February 8th: 

Patrick Laux [person in charge] took over the mantle from Karl Harmsen and 

presented his PhD Thesis work to the participants as a way of defining the onset of 

the rainy season (ORS) and methods for its prediction. Some highlighted issues 

characterizing his presentation included:   

- the definition of Onset Of Rainy Season(ORS) 

- criteria for ORS definition 

- the Fuzzy  Logic Approach 

- data inputting in the Software application platform given available data. 

Participant assembled at 11:45 GMT for questions and answer session for the 

previous morning session presentation by Patrick. 

 

QUESTION:  

Ayilari-Naa Juati: After applauding and referring to the presentation as extremely 

detailed, Juati wanted to know the relationship between the parameters Patrick 

chose for his work and remained a little unconvinced about the choice of moisture 

level at point 500?  

ANS: 

Patrick Laux: According to Dr. Laux, his choice of the parameters for his work was 

informed by it‟s (the parameters) reliability and on the issue of moisture level, he 

responded that no moisture content was chosen as the available figure was just an 

anomaly.  
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QUESTION: 

N.K. Howard: Dr. Howard wanted a clarification on the explanatory variables Patrick 

chose for his work?  

ANS: 

Patrick Laux: Dr. Laux responded by saying that one will need to use the onset date 

at the beginning of the procedure to help arrive at later speculative date. 

 

QUESTION: 

Emmannuel Obuobie: Obuobi‟s question dwelt on the conditions and requirements 

for the Onset of the Rainy Season (ORS). According to him the third requirement will 

it difficult for one to define the ORS. A further question was if there was a completely 

different result if the rainfall figure of 25mm is reduced? 

ANS: 

Patrick Laux: Patrick replies by saying that the value could be modified depending 

on crop species and the location. He added that the third requirement could be used 

for the past or ex-post and not for the future. What you can do according to him is to 

calculate the probability of this criteria and estimate the minimum risk which will give 

you the date within which one will consider as the Onset date. However he declared 

that any date higher than the obtained date might lead to a high risk of crop failure. 

Even though, the figure could be altered, Patrick advised that the function is not 

allowed to hold a zero (0) value.  

Patrick underscored that he used the third criteria for making comparisons with the 

other two. The clue he said was that the third criteria was well suited for climate 

change assessment and not for estimating on-going rainy seasons and crop yield 

assessment. 

 

QUESTION: 

Ayilari-Naa Juati: Juati asked if he will have a false start should he reject or remove 

the third criterion or condition. 

ANS: 

Patrick Laux: Dr. Laux responded that it‟s not possible to make any inference 

without the third criterion as a statistical probability value of a false start is calculated 

for each month considered to be the date for the onset of the rainy season. 
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QUESTION: 

Wilson A. Agyare: Mr. Agare wanted to know if the simulation took into 

consideration the Soil on which the work was centered since some soils retain more 

moisture than others. 

ANS: 

Patrick Laux: Dr. Laux indicated his work did not consider soil moisture capabilities. 

He further argued that the model relied solely on rainfall and not soil formation and 

soil moisture retainment types. He however recommended that there was the need 

for a soil crop model integration into the platform especially by people interested in 

this platform. 

 

QUESTION: 

B .O. Antwi: Dr. Antwi enquired on exactly what the motivation behind the study was 

if indeed local farmers were already familiar with the onset of the rainy season. 

ANS: 

Patrick Laux: Dr. Laux addressed the question by laying emphasis that given very 

high rainfall variability, the motivation basically is to help farmers monitor adequately 

in-order to reduce or completely eliminate crop failure or crop yield failure.   

 

QUESTION: 

Dr. J.D. Owusu-Sekyere: Dr. Sekyere was optimistic about knowing if anyone had 

ever done a similar work on the topic. Moreover, he wanted to know if the criterion of 

local indigenous farmers was incorporated or taken into consideration.  

ANS: 

Patrick Laux: On the issue of farmers own criterion, Dr. Laux alluded that the 

difficulty in getting farmers criteria lies in the fact that farmers characteristically do not 

use a single criterion. For instance, he said it was difficult to include farmer‟s criterion 

such as flowering of plants or the movement of ants into his platform. According to 

him, even the farmers realize the changing trends in the ORS hence the motivation 

behind his work. 

A similar question on farmers own criteria on the movement of ant to mean changes 

in temperature and humidity which are also factors of climate change was thoroughly 

discussed on the floor. 
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RECOMMENDATIONS AND CONTRIBUTIONS 

¶ Farmer‟s predictions or criteria should not be depended or relied on 

completely in order to reduce the risk of crop yield loss. By: Dr. Antwi 

 

¶ Even though the farmer‟s criterion cannot be categorized as scientific, it was 

prudent to incorporate their criterion into the platform as well. So the challenge 

would be to take these indigenous criteria, read and establish the scientific 

meanings behind those approaches  (e.g the movement of ant, the factors that 

influence their movement etc.) and incorporate them into the platform. By: Dr. 

Lamptey. 

 

¶ Karl Harmsen also recommended to participants that though it was a bit 

difficult to want to reject the third criterion, it should be considered the greatest 

challenge to want to include it in future assessment especially when the 

physical characteristics of the region under study differs. By: Karl Harmsen. 

 

¶ On the recommendation side, Dr. Patrick Laux did indicate that one needs two 

(2) rainy days and some rainfall intensity or some degree of rainfall to make 

any meaningful assessment of the model. Physical characteristics of the area 

according to him are highly recommended.  

 

After the discussion Dr. Laux took the participants through installing the MatLab 

Software. 

After lunch Dr. Laux was giving a brief but detailed tutorial on the workshop folders, 

practical exercises and some files for use to participants. 

This session lasted till 16:00 GMT when participants took a coffee break and 

returned to undertake some exercises. These tutorial exercises lasted till 17:45 after 

which the day‟s session was brought to a successful end at 17:50 GMT. 

 

 

Tuesday, February 9th: 

ACTIVITY LINE UP 

- Introduction to the definition of the onset of rainy season and methods of 

prediction 

- Practical exercises using MatLab 



8 
 

Assembling and looking well nourished and energetic to face the day‟s line of 

activities some participants assembled much earlier than scheduled and for that 

reason, Dr. Laux took the opportunity to discuss and enlighten participant or take 

participants through his choice of the Fuzzy Logic Approach (as part of his 

presentation on the earlier day).  

The floor was opened for questions, comment and recommendation to set the tone 

for the day‟s discussions. 

 

QUESTION: 

Wilson A. Agare: Mr. Agare asked about the level at which one factor or 

requirement could be ranked or rated more important than the other. 

ANS: 

Patrick Laux: Dr. Laux stressed that indeed no single factor is important as all of 

them to him are very important and could not be left out.  

Karl Harmsen: Prof. Harmsen however added his voice to Dr. Laux‟ response by 

saying that to him; the second requirement helps to modify the first and further helps 

to assume the moisture and perculative abilities of the soil. But the third criterion 

according to Karl Harmsen is the most critical and most important criterion and could 

be used or adopted and modified for use given the region one is dealing with. 

 

Another point at this day was the introduction to MatLab and the following exercises. 

Dr. Laux then took participant through the various MatLab loop functions and other 

functions for estimating and undertaking the Fuzzy Logic Approach after a short 

twenty (20) minutes coffee break had been observe. 

This session as well included some exercises and solutions to some functions which 

Patrick aided participants to write and run on the MatLab platform. A request was 

made on a more thorough explanation and enlightenment on the issue of “LOOPS” in 

the MatLab platform. 

This session was brief and attention was quickly switched to the assignment which 

was given on the first day‟s session. To do the presentation of result was Lamptey 

and Logah who both presented their result and procedures at arriving at the answer 

to participants.  

This lasted till 17:05 GMT, where Kofi Nyarko gave the day‟s closing remarks for the 

closure of session for day two of the workshop training. 
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Wednesday, February 10th:  

AGENDA: 

- Introduction to modeling-based crop yield simulation using CropSyst 

- Setup of CropSyst and first simulation exercises for Ghana/Burkina Faso 

- Setup for simulation exercises (Day 4). 

Due to some short rainfall showers observed earlier that morning, the meeting was 

about 10 minutes delayed and this time, it was the turn of the other person in charge 

to give her presentation. 

Greta Jäckel took up the mantle from Dr. Laux and did a 25 minutes presentation on 

her work related to the onset of the rainy season. She tend took participant through 

the installation of CropSyst (an application software she used for her Master‟s Thesis 

Work).  

Greta took participant through the CropSyst platform and undertook some practical 

exercises to help participant better appreciate and understand the platform. This 

session was characterized by question and answer session along with some 

discussions. 

After observing Lunch break Dr. Laux also took the mantle to narrate in a similar view 

how one could arrive at the same simulation results through the use of MatLab. This 

gave participant a better appreciation of both platforms (i.e. CropSyst and MatLab) 

and how they could fuse the topic under study with both platforms. Even though he 

admitted that wasn‟t an easy task to perform, he did demonstrate it to help 

participants to better appreciate the two (2) platforms.  

The third day‟s session ended at 16:00 GMT. Hopes were basically to incorporate 

the simulation procedures of the CropSyst platform into the MatLab platform and with 

detailed examples and exercises, better appreciate the two (2) platforms. 

 

 

THURSDAY, FEBRUARY 11th:  

AGENDA: 

- Presentation “Impact of planting date on simulated crop yields – A case study 

for Cameroon”  

- Practical Exercises using output of regional climates simulations for 

Ghana/Burkina Faso 

- Preparation and conduction of PRS optimization runs for the Volta Basin 
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The session commenced at exactly 08:45 GMT with a recapitulation of the previous 

days lessons and exercises. Indeed it was about this same time that problems during 

the previous day‟s activities of which included the following: 

- Incompatibility of running the CropSyst Application on the Windows Vista 

Operating System 

- Setting the Path to files and subfolders on the MatLab platform 

- Some artifacts in many of the Soil files; were all together observed. 

However, according to Dr. Laux, the solutions included 

- For the first case, calling the re-run twice for a simulation, 

- For the second case,  organizing the folder structure appropriately, 

- Unfortunately for the third case, there didn‟t exit any clue to getting the 

problem solved. 

Irrespective of that, Patrick did accept that those problems arose because this was 

their first time of working on the data from the Volta Basin. 

After this Greta started her presentation of her Master‟s Thesis and along the line 

took the opportunity to introduce to the participants on the Impact of planting date on 

simulated crop yields in Cameroon. She also mentioned the Monte Carlo Simulation 

Approach Patrick used for his PhD thesis.  

Greta ends her presentation by making the recommendation that further studies on 

the topic using the different models she discussed and perhaps other different 

models is and will be highly recommended. 

The floor was opened for Questions, Recommendations, and Comments. 

 

QUESTION:  

Boateng Ampadu: Dr. Ampadu asked of the source of the data used to do the 

comparison between the yield and used methods within CropSyst. Indeed he wanted 

to know if the data was obtained from indigenous farmers. 

ANS: 

Patrick Laux: According to Dr. Laux, the data was obtained for a four year period 

and were appropriate for simulation given its inter-annual variability.  

QUESTION:  

J.D. Owusu-Sekyere: Dr. Sekyere wanted to know if days of the week or the month 

could be used instead of the fixed planting date as suggested by Greta. 

ANS: 

Greta was confident at telling him that was indeed a possible situation. 
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QUESTION: 

Antwi wanted to find out if the CropSyst Application Software had an Updating 

Component so that when new climatic data and other components data were 

obtained, it could be easily updated into the platform to effects current simulation 

result? 

ANS: 

Greta Jäckel: Greta pointed out that that was particularly possible when you want to 

produce new result for some optimization reasons.  

Dr. Laux suggested that it‟s important to define the parameter set of the currently 

obtained data appropriately and then run several hundreds of simulations to obtain 

reliable results.  

QUESTION: 

After Ampadu had enquired about how the traditional planting date was obtained, a 

similar question concerning the effects of altering changes in the planting date was 

asked by Dr. Sekyere.  

ANS: 

The response to Ampadu‟s question was that the data used for the projects were 

obtained from a Ph.D Thesis work and to Sekyere, Dr. Laux indicated that indeed 

changes in the planting date could change the result and further advised that getting 

different planting date was meaningful to making valid conclusions.  

QUESTION: 

Barnabas Amisigo: Mr. Barnabas was also wondering if the optimization values 

obtained could be anything good for making forecasting or projections into the future 

and as such wanted to know the main rational for the study and it‟s applicability in 

terms of making future projections. 

ANS: 

Patrick Laux: Dr. Laux answered that indeed the optimization values obtained after 

running any simulation was for optimal assessment reason and could go beyond that 

only when a linear regression values are obtained for predictive purposes.  

 

QUESTION: 

Finally, the question that seemed to have been bothering the minds of all the 

participants was the question of what to tell the farmers concerning traditional 

planting date? 
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ANS: 

According to Dr. Patrick Laux, this knowledge acquired provides us with sets of 

parameters for a better onset of rain season definition which is highly variable over 

space. He further added that the parameters when properly sets will make us certain 

those optimum results will be obtained.  

 

Before the coffee break for the morning session was announced, a group 

photography of the participants was taken. 

An openend was restored with open discussion on particularly getting simulations run 

on the MatLab Software. 

A general proposal was made on the floor requesting of members to make their 

independents papers for presentation on the last day of the training session. This 

was however agreed by participants. The fourth day‟s session was brought to an end 

at 18:00 GMT. 

 

Friday, February 12th:  

AGENDA: 

- Interpretation of the results for Ghana/Burkina Faso 

- Short presentation of participants: Applicability of workshop material in 

practice (institutional needs, own activities) 

- Final discussion of the workshop 

- Stakeholder discussions: “Regional Science Service Centre for West Africa”, 

identification of prior research needs 

 

The final session for the workshop training program commenced at 08:48 GMT with a 

recapitulation of the day four‟s session. Issues under recapitulation bothered on the  

- The impact of climate change on Crop productivity with or without the ORS 

definition criterion 

- The computational time within the CropSyst Framework(only 1 CPU) a 

situation considered to the problematic, and the Monte Carlo Optimization 

Simulation 

- Bias‟ between climate simulations and observed rainfall (the correction of this 

bias lies with the use of a Regional Crop Model, GLAM). 

- Inclusion of management options for real case studies like fertility, 
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- And the need for future field studies in the area to acquire optimum and 

relevant results. 

The floor was opened to participants to give their short presentations particularly on 

their appraisal and applicability of the workshop training program.  

Presentation by Dr. Benjamin Lamptey 

HIS CONCERNS: 

1. ISSUES OF SOFTWARE 

- Should Individual Institutions buy the software or what happens if 

participants would want to use the MatLab Platform. 

- Participants should have been taken through some tutorial or training 

under software programming skills before the training. 

2. Establishment of research teams across institutions to get the cooperation on 

the move to agree on specific task to perform and to do things pertaining to 

their area and to submit the report to the GLOWA Secretariat. 

3. Institutions to use materials as a basis to develop an operational version for 

specific communities. He stated that this point needed or required some more 

research. 

4. Training students in the University on the basic skills needed 

5. Academia to give students demand-driven projects. 

6. Requested that given the diverse professions of participants, there could be a 

solid cooperation particularly in terms of data acquisition and transfer for 

research purposes. 

7. PORPOSAL IMPROVEMENT 

- A range of date could be used for the simulation instead of just using a 

single date. 

- We could also include information of uncertainties on a later date of the 

simulation period 

- Develop relevant output for different sectors. 

8. ADDITIONAL ASPECT TO BE CONSIDERED 

- Should have a built in predictive component 

- Put material to “R” (another powerful and easy to use tool) instead of 

MatLab. 

After this a final discussion took place.  
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QUESTION: 

Ayilari-Naa Juati wanted to find out if the tools discussed were just stucked on to 

MatLab and not other application software‟s like R and Octave to undertake these 

simulations? 

ANS: 

Dr. Laux responded that any equally good platform such as „R‟ could be used. He re-

iterated that there will be a working version of the MatLab for the Volta Basin Project 

as a reaction to Lamptey‟s request of how the software could be made available for 

use by participants. 

COMMENT: 

From Dr. Boateng Ampadu’s view point, though it was a good platform and a nice 

exposure, it will be very difficult for him as a lecturer to get his students to know how 

to undertake very intelligent simulations within the MatLab platform. 

To add a little recommendation to the discussions, Barnabas Amisigo suggested 

that an extension of the MATLAB algorithms to other platforms would be useful. 

According to Barnabas, you only need to learn the skill and arts of designing source 

codes and everything will work out perfectly well.  

QUESTION: 

Dr. L.K.Sam-Amoah was wondering if Irrigation could be incorporated into the 

platform since irrigation is all together a unique component in terms alternative 

decision support system for the ORS. 

As a recommendation, Dr. Sam-Amoah recommended that in place of CropSyst, 

AQUACROP application software could perform functionally well like Cropsyst. 

ANS: 

In a similar development, Dr. Laux recommended that for the sake of future project, 

they will consider the use of a crop model like, GLAM instead of CropSyst and some 

other crop models like, irrigation and crop fertilization.  

 

Patrick further re-iterated that, for predictive purposes, participants should consider 

Linear Regression Analysis. He then added that if you are a farmer without money for 

supplementary irrigation, then you should consider using the simulation model. 

It must be emphasized that the issue of incorporating was highly debated on and was 

generally agreed upon that it is critically considered since when placed alongside 

ORS, could help farmers plan and save money and also improve crop yield.  

Above all the discussions, it was agreed upon that depending on the need at hand, a 

particular model will be needed to be utilized to help tackle the issue.  
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6. Closing 

As a quick comment to some aspects of Lamptey‟s presentation, Prof. Karl Harmsen 

responded that GLOWA did not exist any longer (ended in May, 2009) and that the 

training session was part of the Consolidation Phase of the GLOWA project of which 

will be due in November, 2010. However, he affirmed that the solidarity and expertise 

ideas demonstrated by the team, the ideas and information that characterizes the 

program hopefully should be transferred to the new project. 

According to him, the new project, which will last for a year and a half under the title 

WEST AFRCAN SCIENCE SERVICE CENTRE (WASCAL) which will have its offices 

in Accra and Ouagadougou will definitely see some of the recommendations put 

forward, and will take some of the programs and events of the previous sister 

program GLOWA. He hinted that the new program will see a Research Network of 

Climatologist, Meteorologist, Agriculturalist, and others whose expertise knowledge 

will enable the program drive to a successful finish line. He recommended that the 

caliber of professionalism and teamwork demonstrated by participant‟s shows a 

perfect stepping stone that could make a new secretariat work to perfection. To 

finalize his comments: 

ñWe can continue in one way or the other in this line forward. Thank Youò, said Karl 

Harmsen. 

 

CONCLUDING REMARKS 

ñI have really enjoyed being in the midst of you all and to Prof Karl Harmsen, thanks 

for hosting us till now,ò said Dr. Patrick Laux. 

 

According to Karl Harmsen, he was hopeful that the team will meet soon on a new 

program or during the GLOWA-Consolidation Phase. 

 

Lamptey took up the stage to say the vote of thanks particularly to Dr. Laux and 

Greta Jäckel for their time and knowledge shared. 

Rev. Sekyere who was himself a participant offered a graceful prayer for the 

workshop training programme.  

 

The session officially ended at 10:54 GMT. 
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7. Stakeholder Discussion 

The following pages are with full details and results of the Stakeholder discussions.  

In summary, the discussion was led by Dr. Laux on prior topical research needs for 

consideration in the new programme titled “Regional Science Service Centre for 

West Africa”. Issues discussed touched the following: 

- CLIMATE  

- ATMOSPHERE/LAND COVER 

- WATER 

- IT UNIT 

The details underscored at each topical research needs are as underscored below: 

 

1. CLIMATE 

Research questions/needs: 

- Intraannual rainfall variability (e.g. ORS, duration, cessation) 

- Climate change: precipitation (e.g. future rainfall  variability, intensity,), 

temperature  

- Land-cover climate interactions  

- Early warning system  

- Climate feedback (e.g. ENSO, …), ocean-atmosphere feedback  

- Cycles and trends (inter-annual and multidecadal) 

- Seasonal forecasting (mid-term)  

 

2. AGRICULTURE/LAND COVER 

Research questions/needs: 

- Crop yield modelling related to CC (food security) 

- Irrigation scheduling (supplementary irrigation, deficit irrigation, irrigation 

technology) 

- Soil erosion  

- Drought tolerant species  

- Crop coefficients  

- Agricultural droughts  

- Pests, deseases  

- Land use dynamics/degradation  

- Carbon dynamics  

- Bush fires  

- Animal husbandary  
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3. WATER 

Research questions/needs: 

- Siltation of dams/Sediment dynamics  
- Water productivity (CC) 

- Water quality  

- Water footprints (blue, green water) 

- Residence time (age of water)  

- Flood management (Early warning system) 

- Hydrological droughts management  

- Water allocation  

- Groundwater recharge  

- Rainfall-runoff  

- Water harvesting  

- Catchment Management (water balance) 

 

4. IT UNIT 

Research needs 

- Network administration  

- Programmers  

- GIS/remote sensing  
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8.  Annex 

 

List of Participants 

 

No. Name of Participants Organization Email Address Phone No. Signature 

1. Lumor Mawuli WATER RESOURCES 

COMMISSION 

maclumor@yahoo.com 0244933990  

2. Logah Frederick CSIR-WATER RESOURCES 

INSTITUTE 

logahfy@yahoo.com 0244988324  

3. Benjamin Lamptey  RMU/WMI ACCRA bllamptey@gmail.com 0273135062  

4. Barnabas Amisigo GLOWA-VOLTA barnyy2002@yahoo.co.uk 0243947476  

5. Harris Francis Andoh SRI-CSIR/KUMASI andoharris@gmail.com 0244672036  

6. Bayor Jude Simons HYDRO SERVICES 

DEPARTMENT 

bayorjude@yahoo.com 0244703904  

7. Florence Agyei ENV‟TAL PROTECTION 

AGENCY 

fagyei@yahoo.co.uk   

8.  Nathaniel K. Howard DEPT OF MATHS & 

STATISTICS U.C.C 

nathoward1965@yahoo.co.uk   

9.  J.D. Owusu-Sekyere DEPT OF AGRIC ENGINEERING 

U.C.C 

jaydosus@yahoo.com   

10. Prof. Karl Harmsen GLOWA-VOLTA karlharmsen@yahoo.com   

11. Benjamin Kofi Nyarko GLOWA-VOLTA bnyarko@yahoo.co.uk 0206640183  

12. Justice Nana Inkoom DEPT. OF GEOG. & REG. PLG. justinkoom@yahoo.com 0243376492  

13. Wilson A. Agare DEPT. OF AGRIC ENG. 

KNUST/K‟SI 

wagare@yahoo.com 0244058675  

14. Boateng Ampadu DEPT. OF EARTH & ENV‟T SCI. ampaduboateng@yahoo.com   

mailto:logahfy@yahoo.com
mailto:bllamptey@gmail.com
mailto:barnyy2002@yahoo.co.uk
mailto:andoharris@gmail.com
mailto:bayorjude@yahoo.com
mailto:jaydosus@yahoo.com
mailto:karlharmsen@yahoo.com
mailto:bnyarko@yahoo.co.uk
mailto:justinkoom@yahoo.com
mailto:wagare@yahoo.com
mailto:ampaduboateng@yahoo.com
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UDS 

15. B .O. Antwi  CSIR-SOIL RESEARCH 

INST/K‟DASO 

boantwi2003@yahoo.com 0244848538  

16. Patrich Laux KIT,IMK-IFU patrich.laux@kit.edu   

17. Greta Jackel KIT,IMK-IFU greta.jaeckel@googlemail.com   

18. Joel Asiedu DEPT OF CROP SCIENCE-

U.C.C. 

joel22@yahoo.com   

19. Emmannuel Obuobie CSIR-WATER RESOURCE 

INSTITUTE 

obuobie@yahoo.com   

20. Ayilari-Naa Juati GHANA METEOROLOGICAL 

AGENCY 

juatia@yahoo.co.uk   

21. Gerald Forkuur IWMI-GHANA g.forkuur@cgiar.org   

22. Askia Musah 

Mohammed 

CSIR-SARI mamusah@yahoo.com 0208931185  

23. David Buxton DEPT. OF GEOG. & REG. PLG. basconanny@yahoo.com 0540890976  

24. L.K.Sam-Amoah DEPT. OF AGRIC ENG. Lk_samamoah@yahoo.com   

25. David Asomah GHANA IRRIGATION 

DEV.AUTHORITY 

nanasomah@gmail.com   

26. Vincent Gbedzi UNIV.  FOR DEV.T STUDIES-

TAMALE 

vdgbedzi@yahoo.com  0244874819  

27. Peter Nana Ackon ENV‟TAL PROTECTION 

AGENCY 

pachon76@yahoo.com   

28. David C. Adukpo PHYSICS – U.C.C dcadukpo@yahoo.com   
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