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Summary 
This report is a summary of the second visit of the Hydrology TA to Awassa in March 2004. The main 
objective was to install a raingauge network and specify the procedures for recording and collating the 
rainfall data. This was done with the assistance of Awdenegest Moges a staff member of Debub 
University. 
 
Five farmers were trained, 4 daily raingauges were installed on 4 farms and the materials to install 
another, left with a farmer and the DAs at Umbulo Wacho. A recording raingauge was installed at the 
Borecha DA office at Korangoge. The Borecha DAs and students on placement with the Awassa DA office in 
Muleti from the Ardaiyta Agricultural college were trained to collate rainfall data from the farmers.  
 
No permanent member of the Debub Consortium willing to take on the responsibility for the management 
of the raingauge network was found. It is vital that someone in Awassa takes up this responsibility 
otherwise the measurements may not be valid, the collation of the rainfall records may not occur and the 
data may not be passed on to researchers. 
 
There are 4 research proposals under consideration submitted by the Consortium’s soil and water group, 
which will make use of the rainfall data. However none were able to accompany the TA to the field or 
willing to take responsibility for the raingauge network. 
 
There is a general reticence of researchers to go to the field; this is due to their other responsibilities and 
lack of facilities in the catchment. Very few researchers have travelled as extensively around the project 
area as the hydrologist TA and Awdenegest Moges. 
 
New information has come to light regarding the history of the pond area from the Umbulo Wacho PA. A 
Hydrogeological study of the Awassa basin, of which the project area forms a part, has been conducted 
and this will shortly be published by the EGS. The pond area was called a lake in the previous report, but 
is known to the EGS as Derba pond. 
 
A visit was made to the Gurage area with a team from the Debub Consortium to find another potential 
project site for operational research. Two catchments were assessed, but each had limitations. The Wurib 
catchment, which lies under the control of the Butajira BoA office has a large population that lives on top 
of the mountain ridge that is inaccessible by car, however it is managed by the same Woreda office 
throughout; while the alternative catchment in Shershera is smaller and more easily accessible, it lies 
within two Woredas. Both catchments are not considered to be food insecure. The team were unable to 
make a decision as to the best catchment to study and passed their findings to Dr. Girma the REO.  
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Recommendations 
• Arrangements are made to have a researcher from the Consortium to oversee the management of 

raingauges. 
• That there are regular visits to the project area by members of the Debub Consortium to inspect 

the raingauges and check the recording of rainfall measurements by farmers. This should also 
include checks to see if other members of the homestead have been trained to read the 
raingauge, and what arrangements could be made if the farmer or the family are absent for 
some time. Initially visits should be once a week for the first month, followed by monthly checks 
thereafter. 

• A visit to Yosef Yunca at Umbulo Wacho to check the installation of the raingauge there. 
• A visit to the Awassa DA office at Muleti to deliver a folder and rainfall recording sheets to 

Lengisho Legamo.  
• Awassa Woreda DAs in Tenkaka and Kejema kebeles to be visited and made aware of the 

raingauges in their kebeles and asked to collate the rainfall records kept by farmers. 
• Translated instructions on how to take rainfall measurements are given to farmers. 
• A raingauge is installed on the Hurufa ridge. A spare raingauge is available for this purpose. 
• Translated instructions with details on taking readings from the recording raingauge and 

collation of farmer rainfall records are given to the DAs. 
• Visits by the Consortium researchers to assess the depth and extent of Derba Pond, the time of 

concentration, the time taken for the pond to drain, and the possibilities for flow measurements 
in the gullies.  

• The EGS report (Tadesse Dessie and Zenaw Tessema, (unpubl.) Hydrogeology and Engineering 
Geology of Lake Awassa, Hydrogeological Survey of Ethiopia, Hydrogeological, Engineering 
Geology and Geothermal Department) is purchased and made available to researchers on 
publication. 

• Basic camping equipment (table, chairs, sleeping mats, cooking equipment) to be provided for 
researchers. 

• Investigate the possibilities of making raingauges from locally available materials in Awassa. 
• Contact the Bureau of Health, Water Bureau and the Environmental Health lecturers in Debub 

University and invite them to dicuss water quality and environmental health issues in the project 
area.  

• The Watershed Modelling System (WMS) computer program (Environmental Modeling Research 
Laboratory of Brigham Young University. (http://www.emrl.byu.edu)) is purchased for 
researchers. 

• An overlay map of the kebeles in the project area is produced and made available.  
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1 Introduction 
 

1.1 Background to project 
Following reviews of Ireland Aid area-based activities in Ethiopia1 which recognised the need to support 
institutions working in the area of food security, an operational research and capacity-building project 
involving such institutions as well as the Department of Food Business and Development, University of 
Cork, Ireland and the Centre for Arid Zone Studies, University of Wales Bangor, UK (CAZS) began in mid 
2003.  
 
In the SNNPR, the institutions involved are the Awassa College of Agriculture, Faculty of Technology 
Debub University (DU); the Southern Agricultural Research Institute (SARI), Awassa; the Bureau of 
Agriculture (BoA) at Zonal and Woreda levels; and the Food Security Unit (all hereafter referred to as the 
Debub Consortium, coordinated and chaired by the University). This report details the results from a 
mission undertaken by a Technical Assistant (TA) to the Debub Consortium in the area of water resources 
in March 2004. 
 

1.2 Background to mission 
The overall objective was to install raingauges and rainfall recording procedures in the study area. This 
report follows from a reconnaissance mission in July 2003, when the TA undertook a visual survey of the 
project area to determine the main hydrological features that would have to be considered in any study 
such as details of rainfall, evaporation, temperatures, topography, soils, vegetation cover, and water 
resources for the area.  
 
Additionally the TA was asked to accompany researchers from the Debub Consortium to assess possible 
catchment areas in Gurage for inclusion in the Irish Aid operational research and capacity building project. 
 

1.3 Background of study area 
The project area is located 15 km west of Awassa and is approximately 3000 ha. The study area forms 
part of the Awassa caldera which is within the African rift valley which is tectonically active and widening. 
The project area forms a basin infilled with volcanic ash deposits. The project area is defined as the 
catchment area draining into a temporary pond  (lake in the previous report) called Derba pond by the 
EGS. The project area contains several gullies and Derba pond drains out through a known fault.  
 
Analysis of the meteorological data available from the National Meteorological Station at Awassa shows 
that the mean annual rainfall is estimated to be 985 mm. The distribution from average rainfall records is 

                                                       
1 Robinson, WI (2002) Ireland Aid Ethiopia. Review of Agriculture / Natural Resource Management 
Projects. CAZS, University of Wales Bangor. iv + 100pp.
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unimodal, on average some rainfall occurring in all months, mainly from April to October.  Average mean 
temperatures are 15-20˚c, relative humidity between Oct-Jun is 67 % and between Jul-Sep, 78 %. 
Evaporation between Oct- Jan is 300 mm, Feb – May 300 mm, Jun- Sep 550 mm.  The pond surface 
area is approximately 1 km2. 
 

2 Terms of Reference 
• Establish at least 4 raingauges and daily monitoring procedures for farm families and DAs /HAs. 
 
• Using appropriate participatory recording procedures based on time achievement of preset level; 

flows between markers, sample flow rates and estimates of daily groundwater use, measure 
inflow to and out flow from the watershed. Area/volume change of residual water body and 
determine a method to continually monitor the water balance of the watershed. 

 
• Input to include the design of system, frequency of record taking, format of returns, training of 

HAs/DAs in implementing, analysis and interpretation of results plus the physical establishment 
of the study. 

3 Response to objectives. 
Objectives 1 and 3 have been achieved with regard to the setting up of a raingauge network. Objective 3 
has only been partly addressed.  

3.1 Objectives 1 and 3 
Four cumulative raingauges have now been installed and left with local farmers within the project site, 
and one recording raingauge has been installed at the local Bureau of Agricultural Woreda office at 
Korangoge, 3 km south of the project area. The materials and instructions to install another cumulative 
raingauge were left with a farmer (Yoseph Yunca) in Umbulo Wacho. Whether this will be successful is 
unknown, however when the same approach was tried at Tenkaka Umbulo, the raingauge had not been 
installed 3 days after the first visit, and on second visit, the gauge and the fence which had been installed 
were too high. This was corrected during our inspection.  
 
Details of the raingauge locations and the principle recorders are given in Figure 1 and Table 1. The 
spread of the network is not ideal. Ideally there would be one more gauge situated at the north western 
edge of the catchment on the Hurfa ridge and the raingauge at Umbulo would be within the catchment 
area. The Hurufa ridge lies outside the three kebeles visited and there was not enough time to visit that 
area, however Consortium Researchers could set a gauge up there. It was explained to the farmer at 
Umbulo Yoseph, that because the raingauge was outside the project area, having a raingauge did not 
guarantee that he would be involved in operational research. Despite this Yosef was still willing to 
participate. The spread of the network gives reasonable coverage at sites representative of the different 
slopes, aspect and altitudes in the project area. The recording raingauge will enable rainfall intensity to 
be measured.  
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Figure 1. Map of Raingauge locations 
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Table 1. Raingauge locations and recorders 

 
Person Location PA Grid Ref 

1  Eyasu Hameso - Umbulo Wacho PA 
chairman 

Kurnela Umbulo Wacho 0422046 
0774235 

2  Endrias Denbaro - Farmer Wolema Umbulo Wacho 0423921 
0773767 

3 Yoseph Yunca - Farmer Umbulo Wacho Umbulo Wacho 0422661 
0772093 

4 Gudeta Guracha - Tenkaka Umbulo 
deputy chairman 

Gogo Tenkaka 
Umbulo 

0424690 
0776377  

5 Embakom Firdamo - Farmer Gechemo Kejema 
Umbulo 

0423975 
0779499 

6 Nadew Tumicha - DA Korangoge Umbulo Wacho 0424208 
0769464 

 

3.1.1 Institutional Assistance 
The earlier difficulty of not finding an Ethiopian counterpart was overcome, Awdenegest Moges, a staff 
member of the Agricultural Engineering department at the Debub University, facilitated the TA’s visit. He 
accompanied the TA at every stage. His familiarity with PRA techniques and soil and water conservation 
along with his contacts in the BoA and his interest, contributed greatly to the success of the mission. 
Awdenegest will shortly be leaving Awassa to start his PhD studies in Bangor on soil erosion within the 
project area. Awdenegest had taken on many of the responsibilities of the project coordinator Tewedros 
Tefera who was unavailable as he was on a project related short course in Ireland and Bangor. 
 
The Bureau of Agriculture Heads of the Awassa and Borecha Woredas were approached to ask for the 
cooperation of the DAs, and the DA’s were asked to help contact the PA representatives. In Borecha 
Woerda, the head Ato Kassu at Yirba also allowed Senbeto, a native of Sidame and a livestock specialist 
working for the BoA to accompany us. They also supplied a carpenter for the installation of three 
raingauges (1, 2 and 6).  
 
In Awassa Woreda the head of the BoA was unavailable, but Aklilu Fikemarian (the woreda water 
harvesting specialist) and Tsege (the supervisor of Tenkaka, Kejema and Lebu kebeles, based at the Lebu 
Koromo BoA office outside Muleti), accompanied the TA and Awdenegest to the field on Mon 22/3 to 
meet with the Tenkaka PA representative. The Kejema PA was away at the time of the first visit, but was 
contacted and a meeting was arranged on the 27/3. Although the Awassa Woreda DAs were unavailable, 
there were 2 students, Lengisho Legano and Tamerat from the Aridaityta Agricultural College who are on 
placement with the BoA. They were very helpful in contacting the Kejema DAs and installing the 
raingauges. 
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An initial plan of the raingauge network was drawn and the DAs were asked to arrange meetings with the 
kebele PAs to locate suitable farmers near to those locations who would be willing to read the daily 
raingauges. There are 3 kebeles within the project area, all 3 kebeles extend beyond the catchment 
boundary. The PA representatives of the 3 kebeles met within the project area are: 

• Eysau Hameso, chairman, Umbulo Wacho 
• Gudeta Guacha, vice chair, Tenkaka Umbulo and  
• Mengistu Hariso, chairman, Kejema Umbulo. 

 
The farmers selected by the PAs were literate and they were asked to record the time of the reading, the 
reading and the weather. 
 

3.1.2 Site Selection and raingauge installation 

3.1.2.1 Daily Raingauges 

The installation of the daily raingauges was done in consultation with the local farmers. They felt that a 
raingauge at 30 cm height as standard was too vulnerable to cattle and children, so it was agreed to 
install the raingauges at 1.4m and to place a 1.3m square fence around them (Figure 2). Details of the 
installation procedure are given in Appendix 1. Site selection within the farmers plots was in part a 
compromise, objectives where to keep the raingauge close to the homestead for security, and yet find a 
suitable place away from tall vegetation. In some instances, farmers were going to cut down or prune  
trees for timber that would interfere with the raingauge. Sites 1, 2 and 3 are inaccessible by road, and 
sites 4, 5 and 6 are accessible by road. Site 4 at Tenkaka is located next to a BoA water harvesting pond 
which is in the process of construction. 
 
Figure 2. Typical raingauge installation in project area (site 1) 
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3.1.2.2 The recording raingauge 

The DAs at the Korangoge agreed to the installation of the recording raingauge at their office. They were 
asked to record the rainfall daily. The recording raingauge at the DA office at Korangoge has a digital 
counter which records rainfall directly and also has a datalogger attached, which will be periodically read 
by researchers from Debub university. The raingauge was installed on a 4m pole attached to the building 
so that it is above the apex of the roof (Figure 3). The digital counter was installed in the DA’s office and 
the datalogger under the facia of the roof. A ladder is needed to access the raingauge and the datalogger. 
This mode of installation was selected for security as Korangage regularly has a market and a suitable site 
to the rear could not be found because of the tree crop there. 
 
Figure 3. Recording raingauge at Korangoge 

 
 
 

3.1.3 Training 

3.1.3.1 Farmers 

Training was given to farmers which included how to read the raingauge and record the reading. This 
included what to do if they missed a reading or spilt water from the gauge (Figure 4). It was agreed that 
readings should be taken when the farmers woke up rather than at 9.00 am because the farmers might 
be feeding animals or working in the fields at that time. Farmers were also urged to train other members 
of their families in case they were away. Details of the farmer training are given in Appendix 2, this is to 
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be translated into Amharic and given to the farmers. Farmers will use Ethiopian calendar and time. 
Farmers were equipped with recording sheets in Amharic, a folder and a pencil case containing 12 
pencils, a rubber and pencil sharpener. Details of the recording sheet are given in Appendix 6. 
 
 
Figure 4. Training farmers to read raingauges, Umbulo Wacho 

 
 

3.1.3.2 DAs 

The Borecha DA (Nadew Tumicha) in Korangoge was asked to record the daily reading of the counter 
attached to the recording raingauge first thing every morning (the instructions on the operation of the 
recording raingauge are given in Appendix 3). He was also asked to collate the rainfall readings from the 
4 raingauges in Umbulo Wacho and plot them on graph paper. He was given a mounting board, graph 
paper, a folder, recording sheets and a pencil case containing 12 pencils, a rubber and a pencil 
sharpener.  Details of the instructions given to the DA on how to collate the data are given in Appendix 4. 
He was told that periodically the researchers from Debub Consortium would download the data from the 
datalogger. 
 
In Awassa Borecha the DAs for the Tenkaka and Kejema kebeles was not available, but a student from 
Aridaiyta agricultural college, Lengisho Legano (John) who is on placement at the Awassa DA’s office at 
Muleti, was left with instructions on how to collect and plot the data from the Tenkaka and Kejema 
raingauges. He was supplied with graph paper, a ruler and a pencil case containing 12 pencils, a rubber 
and a pencil sharpener. A folder  ontaining record sheets need to be delivered to him as this was 
neglected during the TA visit. Lengisho was also given details of additional measurements that could be 
recorded if he had the opportunity, such as the level of the temporary pond in Tenkaka, the time it took to 
form, and the time it took to drain. This in part addresses objective 2.  
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3.1.3.3 Consortium Researchers 

Awdenegest Moges was trained how to setup the datalogger and retrieve the data. Instructions for the 
downloading of the datalogger and the transfer of the data into Excel are given in Appendix 5.  
 
No other formal training was given to any of the Debub researchers, Awdenegest will shortly be leaving 
Awassa and Tewedros Tefera the coordinator of the Consortium was away on a training course for 
Ethiopian members of the Ireland Aid project. As yet no one from Debub or SARI has been given the 
responsibility to inspect the raingauges or collect data from the DAs. Dr Girma was made aware to this 
deficiency. 
 

3.2 Objective 2 
It was suggested to the Debub University researchers in the Faculty of Technology that the pond area 
should be surveyed at a 10cm height interval up to 2m from the bed of the lake to give some idea as to 
how much water was flowing into the pond. This was agreed in principle, however the depth of ponding is 
not fully known, although the local people report that it can sometimes reaches waist height. The time 
taken for the pond to reach its maximum extent, and the time taken to drain were also pointed out as 
important considerations. However all these measurements require an observer in the field. 
 
Lengisho Legano (John) the placement student at the Awassa DA’s office at Muleti, was given details of 
pond measurements that could be recorded if he had the opportunity, such as the pond level, the time it 
took to form, and the time it took to drain.  
 

4 Additional Findings 

4.1 Hydrology 

4.1.4 Catchment Area 
A GIS model based on the 50000 contour map and a 25m grid estimated that the catchment might 
extend north and south.  A ground survey has found this to be an artefact and the water divide of the 
catchment lies very close to the edge of the caldera. The revised catchment area is shown in Figure 1. 

4.1.5 Hydrogeology of the project area 
The Groundwater Umbulo Wacho Catchment and the neighbouring Muleti catchment have been studied by 
the hydrogeological department of the EGS as part of a bigger study to map the ground water inputs into 
lake Awassa2. This includes much hydrological data including rainfall distribution maps, groundwater 
level maps, runoff coefficient estimates, rainfall elevation relationships, groundwater chemistry, geological 
descriptions, and details of isotope studies. A meeting was held with one of the Authors Zenaw Tessema 

                                                       
2 Tadesse Dessie and Zenaw Tessema, (unpubl.) Hydrogeology and engineering geology of Lake 
Awassa, Hydrogeological survey of Ethiopia, Hydrogeological, Engineering geology and Geothermal 
Department) 
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who presented the Hydrogeological map of the area he was currently working on. The name for the 
Umbolo Pond was found to be Derba Pond. 
  
The findings are that the Muleti and Umbulo catchments are separate from the Awassa groundwater 
catchments. There is a groundwater depression through which water drains under Muleti, probably to a 
large river valley to the west beyond the project area. Groundwater from Umbulo drains into the Muleti 
system. Groundwater is contained largely in the fractures and faults within the igbrimnites which extend 
through out the area. The area is deeply faulted and some of the gulley features seen at Umbulo and 
even in Muleti are due to widening of these fractures. 
 
A borehole was sunk in Tenkaka, was found but the yield was low. At 100 m a large fracture was 
encountered and water could be heard flowing and air was being blown out of the borehole. The flow of 
water was to great to install a pump and the borehole was abandoned (Eysau, the Umbulo PA chairman 
also showed us a hole the size of a rabbit burrow high up on the caldera from which occasionally water 
could be heard flowing and air blew out (0423105 0773042). He also said there were 2 other places 
where this occurred, but no water issued from any of these places).  
 
There are 4 meteorological stations in the Awassa basin, Shashemeane, Awassa, Haisewaita and Yirba. 
The mean annual rainfall estimate for the project area is 1040 mm and the elevation rainfall relationship  
for the Awassa catchment given in the report is: Rainfall= 0.4 (altitude) +230.9, which has an r2 value 
of 0.9. The runoff coefficient from a representative catchment based on annual rainfall was 0.15. There 
are no wells or boreholes in the project area but the estimates for the ground water chemistry under Derba 
pond is as follows. It is NaHCO3 dominated, the conductivity is between 1000-1800 µS/cm, the pH is 
7.6 and the Eh between 0 and 20 mv.  
 

4.1.6 Derba/ Umbulo Pond 
The history of the pond was determined by interviews with the stakeholders (while inspecting the pond 
area) and with Eysau Hameso the Umbulo Wacho PA. The 50,000 topo map drawn in 1974 shows no 
signs of a pond and at this time the catchment was covered in trees. The trees were cleared and the pond 
started to form. In 2001 on the 13th Jan at 1pm, an earth tremor occurred and the fracture and the 3 
holes through which the water disappears were formed. The pond drained in 12 hours.  
 
The Hydrogeologist, Kedir Yasin believes that the earth tremor was a result of increased water pressure on 
an existing fracture, and that the water helped lubricate this fault which lead to the release of tension 
across the fracture.  Zenaw Tessema, had mapped the extent of Derba pond as 5km2 from aerial 
photographs. 
 
The pond area was visited and there was no substantial change in the features from the last visit. Local 
people told the TA that water drained in 3 places along the fracture in the lake bed. Only the 2nd and 
largest had been recorded previously. There are signs of extensive subsidence (Figure 5). The largest 
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drainage hole was inspected and revealed that the igbrimnite bedrock was the same material as the low 
ridge to the east, and was overlain by 5m of ash deposits. The igbrimnite is fractured and the lower parts 
are softer and easily loosened by hand.  Examination of the lowridge also showed the same features and 
there was evidence of historical water erosion at the base of the igbrimnite (Figure 5).  
 
Figure 5. Geological features at Derba Pond. a) evidence of subsidence, b) water erosion of softer layers of 
igbrimnite(note water eroded hole at base of cliff)  

                           
 

4.1.7 Gully erosion 
Gullies in the catchment away from the heads, tend to follow the direction of mapped faults NNE and the 
associated companion faults at 90˚. The whole area is tectonically active and this should be borne in 
mind when building any structure. 
 
The gulley draining the N side of the caldera outside of the catchment followes a transverse fault. There 
are signs of fluvial deposits on the opposite side of the road at the top of the eastern ridge suggesting that 
once a larger Derba pond might have drained at this low point in the ridge. 
 

4.2 Project Management 

4.2.1 The BoA. 
The Borecha BoA is well integrated into the Consortium. This is because previously it was initially thought 
that the project area lay within Borecha Woreda. In fact the majority of the catchment lies within the 
Awassa Woreda. A total of 3 DAs are to be assigned to the Umbulo Wacho kebele, 2 new DAs will shortly 
be assigned. 
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The Awassa BoA has recently been brought into the Consortium and this accounts for the little operational 
research in the Awassa region of the project area. The Awassa office appears to be less well organized 
than Borecha, however the middle management has been very cooperative. The DAs from Awassa were 
unavailable largely because there was not enough time to inform them of our visit and they frequently 
travel to and from Awassa. 
 
The high turn over of staff in the BoA means that many of the contacts established the Consortium are 
frequently lost.  
 
Computer equipment had not yet been supplied to the kebele DAs, and it was thought unlikely that these 
would reach them as they were not computer literate. The motorbikes had not yet been distributed and it 
was also a common belief that the chances of these reaching the kebele DAs depended very much on the 
insistence of the Woreda BoA heads.  
 
Maps of the extent of the kebeles in Borecha Woreda have been seen but not for Awassa Woreda. It is 
important to gather these maps to judge the extent of the kebeles in the project area.  
 

4.2.2 Consortium Researchers 
Researchers in the Debub university with interests in soil water conservation and water harvesting have 
been identified and have drawn up three research proposals. The TA met with the researchers and 
commented on their proposals. All of the research proposals will make use of the rainfall data, however 
none has been given the overall responsibility to collect data from the BoAs. This is in part due to other 
responsibilities that they have within the university, but also several of them are likely to receive MSc 
scholarships shortly and will not remain within Debub University. None of the Debub researchers were 
able to observe the installation of the raingauges. This was in part due to the time spent in the field by 
the TA which made it difficult to meet with them. As yet none of these researchers apart from Awdenegest 
have visited any other place within the study area other than Umbulo Wacho. 
The soil water conservation group’s  projects are: 

1. Assessment of soil erosion and sedimentation in Umbulo Wacho watershed using a GIS based 
survey. Researchers: Shimelis Gebriye, Alemayehu Muleneh, Tazebe Kiros and Awdenegest 
Moges. Plans to build a GIS model of the catchment, classifying soil erosion risks and model the 
hydrology. 

2. Study on the feasibility of water harvesting practices intergrated with small scale low cost drip 
irrigation systems for household food security. Researchers: Tazebe Kiros and Shemelis Gebriye. 
Plans to trail 2 simple irrigation systems based on the water harvesting ponds built by the BoA. 
Will also examine the relationship between catchment size and pond size, and runoff 
coefficients. The raingauge at Tenkaka will be useful in this regard.  

3. Water balance of different production systems (the case of the Umbulo Wacho watershed)’. 
Researchers; Ashenafi Madebo, Abrehem Woldemicheal, Awdenegest Moges and Asegide 
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Cherenet. Plan to conduct water balance studies of farmers fields, will measure soil moisture, 
and evaporation on site. 

 
All these proposals require some soil survey work, including particle size analysis, water retention and 
infiltration rates, they will also require some rainfall data. Research proposals 1 and 3 could also make 
use of the Watershed Modelling System (WMS) computer program (Environmental Modeling Research 
Laboratory of Brigham Young University. (http://www.emrl.byu.edu)), which analyses GIS data and 
rainfall to delimit catchment areas, predict flood routing, create unit hydrographs and the extent of flood 
plains.  
 
In addition, Adugna Berhaus of SARI has submitted a research proposal to control gulley erosion within 
the catchment area entitled Remedial measures to gully development and land degradation in Umbulo 
Wacho Woreda. 
 
Researchers within the Consortium are sufficiently qualified and experienced to carry out the hydrological 
objectives of the Ireland Aid project. The only restriction appears to be their teaching and administrative 
commitments. 

4.2.3 Operational Research 
Operational research appears to be taking place outside of the catchment area at Umbulo Wacho, this 
was discovered when trying to find a suitable farmer and site at Umbulo Wacho. When concerns were 
raised that the location suggested by the PA was outside the project area and that having a raingauge did 
not guarantee involvement in the operational research, the TA was informed that crop trials were already 
occurring outside of the project area in Umbulo Wacho. 

4.2.4 Researcher field visits 
Procedures for claiming subsistence and procuring the use of a car should be simplified to facilitate the 
movement of researchers to the field, but in addition researchers also need to be prepared for overnight 
stays at the project site. 
 
A room at the Korangoge DA office was made available for overnight accommodation. This meant that 
some of the DAs had to vacate the room and share with other DAs. The office had no electricity, sanitation 
or water, furniture or cooking facilities. It was impossible to work in the evenings as there was no lighting, 
however solar panels have been ordered by the project to power computers and lighting. There is a small 
café in Korangoge, although the choice of food is very limited. It is possible to drive to Yirba some 7 km 
distant and find food and very basic accommodation there, but this well away from the project area and 
does not encourage participatory research.   
 
The DA office in Korangoge is still some distance from the study area and researchers wishing to make 
hydrological measurements especially of the pond would need accommodation nearer. The Tenkaka DA 
office is just outside the catchment area and is more central, although conditions would be similar to 
those in Korangoge. The nearest town to Tenkaka is Muleti some 5 km distant.  
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Researchers should take basic camping equipment such as cooking equipment, a table, a chair, lighting 
as well as a sleeping mat and sleeping bag. 
 

5 Comments and suggestions 

5.1 Access to the project area 
The installation of the raingauges was an evolving process. After initial meetings with the PAs and farmers 
it became apparent that fencing materials would have to be bought. As the project site is 45mins drive 
from Awassa and some raingauges are an hour’s walk from the nearest road, it is important to have all 
the necessary tools and materials, otherwise much time would be expended returning to the car or to 
Awassa to collect them. 
 
The project site is accessible from 2 directions, from Umbulo Wacho or Kejema Umbulo. However these 
two points are a 45 minute drive from each other, an important consideration when transporting 
materials. 
 

5.2 Locally made Raingauges 
Considerable interest in raingauges was generated amongst the local inhabitants of the project area. The 
plastic raingauges installed have to be imported and could be easily broken especially at the mount. If 
locally constructed raingauges where made, they could be supplied to all interested farmers and could be 
easily replaced. If many farmers had raingauges, then if readings are missed from the main raingauges 
this could be compensated for and better rainfall distribution maps could be made.  
 
The dimensions of locally made raingauges will have to be identical. Containers approximately 10cm 
diameter and 20cm deep and a good fitting funnel could be used. These would have to be sourced from 
common materials available in Awassa, such as US aid maize oil tin cans or plastic water bottles. These 
raingauges would need calibrating, so that the depth of water collected could be converted into mm of 
rainfall depth. Measuring cylinders could be marked for this purpose. Raingauges would also need to be 
tested against existing raingauges to check their performance. 
 
Raingauges would have to be mounted on poles, fencing a large number of raingauges would be 
expensive.  
 

5.3 Other water resources related research 
Observations of village life in and surrounding area revealed that environmental health awareness was 
poor. There is no sanitation provision and water is collected from surface ponds. Surface water is likely to 
contain disease organisms present in human and animal faeces. Water from the ponds is turbid, and the 
soil particles causing the turbidity will harbour these organisms.  
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Water quality of the surface ponds could be improved if the catchment areas were protected from human 
and animal defecation. Turbidity of the water could be reduced by filtering the water through sand filters, 
which could easily be constructed from locally available materials. Water could also be disinfected by 
leaving water in plastic bottles painted black on one side and left in the sun for a day. 
 
Research could be conducted on the water quality of the different surface ponds in the project area, and 
the effectiveness of source protection, filtration and disinfection methods in improving water quality. The 
Bureau of Health, the Water Bureau and researchers in the Debub University in the Environmental Health 
Department could lead this research.  
 

6 The Gurage project site selection. 
 
The hydrologist TA accompanied Awdenegest Moges and Ashenafi Madebo from Debub Universiy and 
Meselle Gamo of SARI. We met with Jemal Mesenkan the BoA head at Butajira. The sites suitable for 
selection had to have had Irish Aid assistance before hand and so two areas Wurib and Shershera (Kiros) 
were under consideration. Other criteria included, easily defined catchment area <2000 ha, accessibility, 
ease of administration (i.e. the least BoA Woreda offices involved), environmental degradation, 
cooperation of inhabitants, and food security. 
 
Appraisal of catchments was made first by identifying suitable catchment areas on the 50000 top map 
and then driving to the catchments trying to get as far into the catchment as possible. Later a meeting 
was held with BoA officials in Butajira and their opinions sought on ease of administration environmental 
degradation, cooperation of inhabitants, and food security. 
 
It was apparent that the Wurib catchment was the favourite of the BoA, however a large part was in 
accessible which contained a number of farms. The only way to reach these areas was a 2-3 hour walk, 
motor bike, or a 2-3 hour drive around the back of the mountain range.  The Shershera catchment in 
contrast was accessible from two sides; had a small population on the high ground which was inaccessible 
by car, but could be reached in 1-1.5 hours; the catchment area was smaller and more defined, but the 
population was small, and the administration split between 2 woredas. The Shershera catchment was not 
popular with the BoA.  
 
In addition both areas were not considered to be food insecure, mainly because they did not experience 
drought; only the less populated, but potentially productive flat lowland areas far from the mountains 
were considered to be food insecure.  As a result of the discussions the team were unable to make a 
decision and presented their findings to Dr. Girma the REO of the Debub Consortium.  
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Itinerary 
Date Activity 
13/3 Sat Flight out to Addis 
14/3 Sun Flight out, meeting with Awdegenest Moges 
15/3 Mon Drive to Awassa, meetings with Dr. Dejene Makonnen and  Dr Girma, 
16/3 Tue Meetings with Dr. Dejene Makonnen and  Dr Girma and Debub soil and water research 

group, Aklilu Fikenmarian - Awassa BoA Worecha water harvesting head. 
17/3 Wed Visit to Umbulo Wacho, meeting with Ato Kassu - Borecha Woreda BoA head,  Nadew 

Tumicha - DA, Korangoge, Senbeto – BoA livestock specialist, investigation of the lake 
site. Overnight Stay 

18/3 Thu Training of farmers in raingauge reading and recording, gathering of materials for 
installation of raingauges 

19/3 Fri Gathering materials for installing raingauges. Installation of raingauge at Eyasu 
Hameso’s (Umbulo Wacho PA chairman) farm. Overnight stay 

20/3 Sat Installation of raingauges at Endrias Denbaro’s house and the DA office Korangoge. 
21/3 Sun Write up of raingauge installation, reading and recording procedures 
22/3 Mon Trip to Tenkaka Umbulo with Aklilu Fikenmarian and Tsege – Awassa BoA supervisor 

Muleti, meeting with Gudeta Guracha, Tenkaka PA vice chairman. Site for Tenkaka 
gauge selected, materials left with Gudeta and DAs to install raingauge.  

23/3 Tue Meetings with Debub soil and water research group. Meeting with Gelebo Songogo and 
Kadir Yasin, Water Resources Development Bureau. Write up 

24/3 Wed Trip to Gurage 
25/3 Thu Trip to Gurage 
26/3 Fri Return from Gurage. Site identification for raingauge at Umbulo Wacho, materials for 

raingauge installation left with Yosef Yunca-farmer. 
27/3 Sat Return trip to Tenkaka. Raingauge installed at Tenkaka. Meeting with Mengistu Hariso 

Kejema PA chairman and raingauge installed at Kejema (Emabakom Kirdamo) 
28/3 Sun Write up 
29/3 Mon Drive back to Awassa, meetings with Zenaw Tesema, Hydrogeologist at EGS, Nuala 

O’Brien and Dr Dejene Makonnen 
30/3 Tue Flight back 
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7 Addresses and contact details 
Person  Contact details  
Ashenafi Madebo - Lecturer ACA, Debub University, Faculty of 

Technology. PO Box 5, Awassa. 
a_madebo@yahoo.com
ashenafimadebo@hotmail.com
 

Awdenegest Moges - Dean  ACA, Debub University, Faculty of 
Technology. PO Box 5, Awassa. 

acoreo@telecom.net.et
 

Gelebo Songogo- Environmental 
Scientist  

Water Resources development 
Board, Awassa 

20 24  94 

Kedir Yasin - Hydrogeologist Water Resources development 
Board, Awassa 

20 24  94 

Shimelis Gebriye – Lecturer  ACA, Debub University, Faculty of 
Technology. PO Box 5, Awassa. 

gebriyeshimelis@hotmail.com
sgebriye@yahoo.com
 

Tazebo Kiros - Lecturer  ACA, Debub University, Faculty of 
Technology. PO Box 5, Awassa. 

tazebe2004@yahoo.com
tazeb@fremail.et
 

Zenaw Tessema- Hydrogeologist Hydrogeology, engineering 
Geology and geothermal 
department, Addis Ababa 

20 28 51 
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Appendix 1: Raingauge installation 
 
The installation of raingauges in Umbulo Wacho was designed with the help of Eyasu the Umbulo Wacho 
PA and the farmer Endrias Denbaro. They decided that the gauge should be mounted at 1.30m high to 
prevent damage from cattle and that there should be a fence around the raingauge to 1.2m 
 

Materials 
4 fence posts, 2m long, termite proof, 7 birr each 
4 crossbars, provided by farmer 
4 nails, 3 inch long 
40 m of single strand barbed wire, 50 birr 
1 post for raingauge, termite proof, planed flat at top on 1 side for 35cm, 7 birr each 
3 screws, 1 inch, come with raingauge 
50 staples, 1 inch 
5 buckets of rock and gravel (obtained locally) 

 

Tools 
Measuring tape 
Screw driver – Flat head 
2 hammers 
Saw 
Wire cutters 
Digging implements, obtained locally 
Level 
Gloves 
First aid kit 

 

Method. 
1. Mark out the position of the posts on a 1.2 x 1.2m square with the tape measure.  
2. Dig 4 holes for the posts using the digging implement 50 -80cm deep. 
3. Dig a hole, 50 -70cm deep, for the raingauge mounting post in the centre of the square. 
4. Place the fence posts in the post holes and mark the tops of the posts so that they are level at 

1.2m. 
5. Cut the fence posts to height. 
6. Place the raingauge post in its hole and measure 10 cm above the fence, mark it and cut it to 

size. 
7. Attach the mounting bracket for the raingauge to the post using the 3, 1 inch screws, so that in 

projects above the post. Use a nail to make pilot holes first. 
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8. Place all poles in the ground and back fill the holes with rocks, gravel and soil, making sure they 
are straight. For the raingauge post, attach the raingauge and use the level to check that the 
raingauge while backfilling. 

9. Nail the cross bars to the top of the posts using the 3 inch nails, wedge the other end of the cross 
bar to the bottom of the adjacent post.  

10. Mark on the fence posts, 10, 20, 30, 40, 65, 90, 105 and 120cm from ground level 
11. Using gloves unwind the barbed wire. Starting at the 10cm mark, nail one end of the wire to the 

post using 2 staples. 
12. Wind the wire around the other 3 posts and back to the first post using staples to attach the wire 

and a hammer to tension the wire.  
13. At the starting post and using the second hammer, tack the wire at the 20 cm mark and 

continue tacking the wire at this level to the other posts. 
14. Continue the above, raising the wire on the starting post to the mark above. When completed cut 

the wire and finish with 2 staples. 
15. The raingauge installation is now complete.  

  
Farmers are now presented with a folder with recording sheets in Amharic, a pencil case containing 12 
pencils, a rubber and a pencil sharpener, and instructions for taking rainfall measurements.
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Appendix 2: Daily Rain Gauge Recording 
 

Description and maintenance of the raingauge 
 
The raingauge is made up of 4 parts.  

1. The clear plastic main body,  
2. a green plastic funnel,  
3. a clear plastic measuring tube graduated in inches, cm, and mm,  
4. and a green plastic mount, to be attached to the post.  

 
The main body of the raingauge slots on to the green plastic mount. The measuring tube slots on to the 
bottom of the funnel, and the funnel sits on top of the main plastic body. There is a circular slot at the 
bottom of the main body into which the measuring cylinder should sit, other wise the top of the raingauge 
will not be level. 
 
The raingauge needs to be kept clean, please ensure that the hole in the funnel is not blocked other wise 
water maybe lost especially during heavy rainfall. 
 
Apart from the responsible person it is important to train other members of the household how to record 
rainfall for you in case you are absent or otherwise unable to record rainfall in the morning. 
 

Measurement procedure. 
Readings should be taken at the start of the day. Time of reading should also be recorded. It is important 
that rainfall is recorded at this time as other raingauges in the area will also be recorded at this time. It 
will be difficult to compare the raingauge readings with the other raingauges if readings are taken at a 
different time.  
 

1. Remove the whole raingauge from the mount. Remove funnel with the attached measurement 
tube. Hold the measurement tube immediately and remove the funnel carefully from the 
measuring tube.  

2. Read the mm scale on the tube by holding level (not tilted) and raising the tube so that the top 
of the water in the tube is the same height as the eye. 

3. If water has overflowed into the main body of the raingauge and the measuring tube is full,  
a. Remove the funnel and pour the water from the tube back into the raingauge main 

body. If the funnel is kept on top of the tube when pouring the water back, water will 
be spilt. 

b. Place the funnel back on top of the measuring tube and pour the water in the main 
body in to the measuring cylinder to the 25mm mark.  
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c. Make a note that 25mm has been collected. 
d. Discard the water from the tube making sure no water remains in the measuring tube.  
e. Repeat the procedure from (b), adding 25mm to the total each time, until the last of 

the water is poured into the measuring cylinder, make a note of this final reading and 
add it to the total. 

For example the measuring cylinder is filled to 25mm twice, and the last reading is 15mm the 
total rainfall would be 65mm = (25 +25 + 15 mm). 

 
4. Make sure that the measuring cylinder is empty, reattach the funnel to the cylinder and place the 

funnel and measuring cylinder on the main body of the raingauge. Make sure that the cylinder 
slots in to the circular slot in the bottom of the raingauge body. 

 

Recording Procedure 
1. Record your daily reading, and the time and date the measurement was taken and the weather 

for the previous day on the record sheet provided. For example if there was a rainfall reading of 
10 mm at 1.03 on the 20th March, the reading and description of the weather would be entered 
on the record sheet for the row for the 19th March as illustrated below. 

 
Day Time Reading (mm) Weather Remarks 
18 0.45  2 N + ©   
19 1.03  10 ©  
20     
 

2. The weather should be described using the following 4 terms. Sunny/warm (N), Cloudy (©), 
Windy ({) and Cold (c). Use the symbols representing these weather conditions to record the 
weather on the record sheet  

 
3. If water is spilt and lost then use the greater than symbol (>) to indicate that the rainfall was 

greater than the recorded reading because some water has been lost. 
 
Day Time Reading (mm) Weather Remarks 
2 0.55 23 N + ©   
3 1.13  >100 ©  
4     
 

Use the greater than symbol (>) as well in the unlikely event that the main body of the raingauge 
is full and water has overflowed from the raingauge. 

 
4. Some days there may be only a droplet of water in the bottom of the raingauge, record this as 

0.5 mm. 
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5. If the raingauge was not read on any day, mark the record sheet with a dash (-) to indicate that 

a reading was not recorded on that day. The reading taken the next day includes the missing 
day(s).  

 
Day Time Reading (mm) Weather Remarks 
9  - N + ©   
10 2.00 55 ©  
11     

What will happen to the rainfall data? 
The Umbulo Wacho kebele DA will collect the data every week. He should make his own copy of the 
rainfall record sheet, and sign and date the record sheet in the remarks column . 
 
Raingauges will also be set up in the Tenkaka Umbulo and the Kejema Umbulo kebeles. Rainfall records 
will be kept and plotted in the Awassa Woreda DAs office in Muleti. Daily rainfall will also be collected in 
2 locations in the Awassa Woreda, details of all the raingauges are detailed in the table below and the 
locations are also given in the map below. 
 
Data collected by the Borecha and the Awassa sections of the BoA will be used by researchers from the 
Debub University and the Southern Agricultural Research Institute, who will collect the data and use it first 
to produce rainfall maps. Later they will estimate rates of soil erosion, the amount of water available to 
crops. Later measurements will be taken of the amount of water flowing down the gullies draining into 
the pond area. Copies of the rainfall maps that they produce will be passed to the BoA Woreda office and 
should be made available to the kebele DAs and farmers. Results may also be communicated to all 
stakeholders (farmers and BoA) in a field day that may be organized in the kebele. 
 

What to do if the raingauge mount is broken 
Make a mounting piece out of wood or of thin tin metal (from a tin can for instance) or tie the raingauge 
to the pole packing it so that it remains level.  
 

What to do if the raingauge is stolen  
• Please inform the DAs who will inform Dr. Girma, Research and Extension Office, Debub 

University, Awassa. The DA in the Borecha Woreda is Nadew Tumicha, BoA office Korangoge. The 
DA in the Awassa Woreda is Tsege, BoA office Muleti. 

• Please also inform the other raingauge recorders in the study (list below) so they are aware of 
the problem. 

• There are no replacement raingauges available as these have to be imported from the UK.  
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 Raingauge locations and recorders 
 Person Location PA Grid Ref 
1  Eyasu Hameso - Umbulo Wacho PA 

chairman 
Kurnela Umbulo Wacho 0422046 

0774235 
2  Endrias Denbaro - Farmer Wolema Umbulo Wacho 0423921 

0773767 
3 Yoseph Yunca - Farmer Umbulo Wacho Umbulo Wacho 0422661 

0772093 
4 Gudeta Guracha - Tenkaka Umbulo 

deputy chairman 
Gogo Tenkaka Umbulo 0424690 

0776377  
5 Embakom Firdamo - Farmer Gechemo Kejema Umbulo 0423975 

0779499 
6 Nadew Tumicha - DA Korangoge Umbulo Wacho 0424208 

0769464 
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Appendix 3: Rainfall recording procedure for the 
recording raingauge 
Raingauge description and maintenance 
The raingauge consists of 3 main parts 

1. a white plastic square raingauge containing a tipping bucket shaped like a spoon. 
2. a white digital counter with a reset button which uses a AAA battery 
3. a black datalogger 

 
The raingauge needs to be kept clean, please ensure that the hole in the funnel is not blocked other wise 
water maybe lost especially during heavy rainfall. 
 
The counter uses a AAA battery. If the counter is blank then the battery will need replacing or the 
connections in the counter will need cleaning. 
 
Apart from the responsible person it is important to train other members of the household how to record 
rainfall for you in case you are absent or otherwise unable to record rainfall in the morning. 
 

Rainfall measurement. 
 
The digital counter records the amount of rainfall in mm directly. 
 

Rainfall recording procedure 
Readings should be taken at the start of the day. Time of reading should also be recorded. It is important 
that rainfall is recorded at this time as other raingauges in the area will also be read at this time. It will 
be difficult to compare the reading with the other raingauges if readings are taken at a different time.  
After recording a reading press the reset button on the counter so that it says zero, ready for the next day’s 
readings.  
 
Record your daily reading, the time and the weather for the previous day on the record sheet provided. For 
example if a rainfall reading of 10 mm is  observed at 1.03 on the 20th March, you would enter the 
reading and description of the weather on the record sheet for the row for the 19th March as illustrated 
below. 

 
Day Time Reading (mm) Weather Remarks 
18 0.45 2 N + ©   
19 1.03 10 ©  
20     
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The weather should be described using the following 4 terms. Sunny/warm (N), Cloudy (©), Windy ({) 
and Cold (c). Use the symbols representing these weather conditions to record the weather on the record 
sheet  
 
Some days it may have rained but there may be no rainfall recorded, in this case record the rainfall as 
less than 1 mm (< ) and mark this as 0.5 mm when plotting the graph. 
 
If a measurement is missed, use a dash (-) to indicate that a reading was not recorded on that day.  

 
Day Time Reading (mm) Weather Remarks 
9  - N + ©   
10 1.15 55 ©  
11     

 

The Datalogger 
Occasionally a researcher from the Debub University will come and download data from the datalogger. 
The datalogger records when the rainfall occurred and from this the rainfall intensity can be calculated. 
This information can be used to estimate the amount of runoff and rainfall erositivity in the project area. 
 

What to do if the raingauge or counter is broken or stolen.  
• If the raingauge counter is blank please check the battery, the contacts may need cleaning.  
• If the raingauge body becomes detached from the base secure it by taping it to the base. Do not 

tape over the top of the raingauge as this will reduce the amount of rainfall recorded.  
• If no rainfall is recorded by the counter after significant rainfall, check the wire leading from the 

raingauge to the counter for damage. 
• If the raingauge is stolen or broken please inform Dr Girma at the Research and Extension Office, 

Debub University. Replacement gauges are not available locally and have to be imported. 
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Appendix 4: Collating rainfall data 
Collecting Rainfall Data from farmers 
This is the responsibility of the kebele DA. Once a week rainfall data should be collected from the farmers, 
the kebele DA should make his own copy of the farmers' rainfall record sheet, and sign and date their 
record sheet in the remarks column. 
 
Using the rainfall data collected, rainfall totals for 10 day periods should be calculated for each for each 
raingauge. This is so the rainfall measurements can be used for crop water requirement calculations. 
Monthly and yearly totals should also be calculated.  
 
If a farmer’s raingauge is broken at the mount it maybe possible to make a mount out of wood or a piece 
of bendable metal. If a farmer’s raingauge is stolen then please inform Dr Girma and the other farmers. 
Again replacement gauges are not available and will have to be imported. 

Plotting the rainfall data 
Plot the rainfall at each raingauge on the graph paper provided using a 1mm square for each mm of 
rainfall and 2 mm per day. Draw a line linking each consecutive day’s rainfall. 
 
Expect the farmers and researchers from the Debub University, and the Southern Agricultural Research 
Institute to inspect the rainfall graphs. 
 
Where farmers have used the greater than symbol (>) draw an up arrow (↑) above that data point on 
the graph. 
 
Missing readings 
Where farmers have not recorded one or more consecutive daily readings and not emptied the raingauge 
since the last reading, use the weighted average method. The reading taken after the missing days will 
contain the cumulative rainfall for those missing days. 

1. Take the records from raingauges which have no data missing for those days,  
2. Calculate the total rainfall for those gauges for each day, and for the day that the raingauge with 

the missing records was read. 
3. Record these daily combined totals and add these rainfall totals for all days together.  
4. Divide the combined rainfall for each day by the combined total for both days. This will give you 

a ratio of that days rainfall to the total. 
5. Using the ratio for the appropriate day multiply the reading following the missing readings from 

the raingauge with the missing data.  
 
For instance suppose raingauge 3 had a missing reading on the 19/3 but recorded 19 mm on the 20/3, 
but raingauge 1 recorded 12 mm on the 19/3 and 5 mm on the 20/3, while raingauge 2 recorded 14 
mm on the 19/3 and 7 mm on 20/3. 
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The total rainfall for gauges 1 and 2 on 19/3 is 26mm, and on the 20/3 it is 12 mm.  
 
The total rainfall for gauges 1 and 2 for both days is 38 mm. 
 
The ratio of rain on the 19/3 to the total for both days is  26÷38 =0.68,  
And the ratio for the 20/3 is        12÷38 =0.32. 

   
So for the 19/3 the rainfall would be 19 x 0.68 = 13 mm 
and for the 20/3,     19 x 0.32 =   6 mm   
 
Where the farmer has emptied the raingauge but not recorded a reading, use the relative ratio method. 

• For the period prior to the missing data calculate the total rainfall for he raingauge with the 
missing data. 

• Calculate the ratio of each raingauge against that of the recording raingauge. 
• Use this ratio too calculate the missing rain fall. 

 
For instance suppose the recording raingauge recorded 13 mm, but the reading for R1 was missing. Prior 
to this R1 had recorded a total of 349 mm, prior to the missing reading and the recording raingauge 329 
mm. 

The ratio of rainfall recorded by R1 to that recorded by the recording raingauge is  
                          349÷329 = 1.06 
 
The missing reading for  R1 is then  13 x 1.06 = 13.8 mm 

 
 

What will happen to the rainfall data? 
Three daily raingauges will be set up in the Umbulo Wacho kebele, 1 in Tenkaka Umbulo kebele and 1 in 
the Kejema Umbulo kebele. Rainfall records for gauges within the Umbulo Wacho kebele will be kept and 
plotted in the DAs office at Korangoge. Rainfall records for gauges within the Tenkaka Umbulo and 
Kejema kebeles will be kept and plotted in the Awassa Woreda DAs office in Muleti. Details of all the 
raingauges are detailed in the table below and the locations are also given in the map below.  
 
Data collected by the Borecha and the Awassa sections of the BoA will be used by researchers from the 
Debub University and the Southern Agricultural Research Institute, who will collect the data and use it first 
to produce rainfall maps. Later they will estimate rates of soil erosion, the amount of water available to 
crops. Later measurements will be taken of the amount of water flowing down the gullies draining into 
the lake area. Copies of the rainfall maps that they produce will be passed to the BoA Woreda office and 
should be made available to the kebele DAs and farmers. Results may also be communicated to all 
stakeholders (farmers and BoA) in a field day that may be organized in the kebele. 
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Person Location PA Grid Ref 

1   
Eyasu Hameso - Umbulo Wacho PA 
chairman 

Kurnela Umbulo Wacho 0422046 
0774235 

2  
Endrias Denbaro - Farmer Wolema Umbulo Wacho 0423921 

0773767 

3 
Yoseph Yunca - Farmer Umbulo Wacho Umbulo Wacho 0422661 

0772093 

4 
Gudeta Guracha - Tenkaka Umbulo 
deputy chairman 

Gogo Tenkaka Umbulo 0424690 
0776377  

5 
Embakom Firdamo - Farmer Gechemo Kejema Umbulo 0423975 

0779499 

6 
Nadew Tumicha - DA Korangoge Umbulo Wacho 0424208 

0769464 
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5

BDA , Borecha DA office;   ADA, Awassa DA office;      TDA, Tenkaka DA office 
 

6

2
1 

ADA 

BDA 

TDA 4
TDA 

3 

Catchment 
boundary 

1 km 

Raingauge 

DA office 
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Appendix 5: Instructions for Downloading the 
datalogger 

 

Overview 
The datalogger needs to be prepared (launching) by the Boxcar software so it can start to log rainfall 
events. The datalogger also needs to be launched after data has been collected from the datalogger. If the 
datalogger is already logging, then launching it will destroy the data already collected. If the logger is 
already launched then start with the section labelled Downloading data from the logger. 
 
The datalogger which is attached to the raingauge, records the time at which a total of 1mm of rainfall 
fell. The logger can record 8000 mm of rainfall, however frequent downloading will minimise the chances 
of missing data should the datalogger malfunction because of a poor battery or bad connection. The data 
can be viewed in the Boxcar software but better analysis and comparison with the other raingauges can 
be done if the data is imported into Excel.  

 

Requirements 
Datalogger 
Datalogger cable (provided with logger) 
Laptop with serial RS 232 port 
Software:  Boxcar  (provided with logger) 

  Microsoft Excel 
 
 

Method 

Launching the logger 
If the datalogger is already logging, then launching it will destroy the data already collected. If the logger 
is already launched then start with the section labelled Downloading data from the logger. 
 

1. Connect the logger to the computer via the cable. There is a socket on the logger for this purpose 
and the cable fits to the computers RS 232 port (some modern laptops do not have this port, old 
style serial mice use this port) which is male and has 2 rows and 9 pins in all. 
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Datalogger cable with 
female RS232 connector 

Computer male 
RS232 port 

 
 

2. Start the Boxcar software, select Com 1 if necessary.  
 

 
 

3. Select LAUNCH from the Logger menu. This brings up the launch dialog. (If it doesn’t, check the 
cable connectors) Chose an appropriate name for the data and press the START button.  

 
 

 
4. Watch the launch progress bar until the launch is complete. The logger is now recording data.  

 

 
 

5. Disconnect the logger from the computer. 

Downloading data from the logger 
1. Connect the logger to the computer via the cable.  
2. Start the Boxcar software.  
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3. Select READOUT from the Logger menu and watch the progress bar until it is done. 
 
4. Using the SAVE AS dialog box, name the off-loaded data file and choose where to store it. 

 

 
 

5. If successful you should be presented with a graph showing the rainfall 
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Downloaded file name ( this for exporting 
into excel 

 
 
 
 
 

Exporting the data into Excel 
Excel can read comma delimited files, but the time and date need to be in the same column so you can 
create graphs in Excel. To do this: 

1. Select the file you have just downloaded from the logger (look in the bottom window of the 
Boxcar program window) 

2. Select FILE / EXPORT/ CUSTOM. This takes you to the export window (do not use the Excel  
export option in Boxcar as this will create files with the wrong date and time format). 
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3. Click the PREFERENCES button, which takes you to the export preferences window. 
 

 
 

4. Change the DATE STYLE to month and day (incl. year).  
5. Change the TIME/DATE SEPERATOR to space.  
6. Change the TIME STYLE to Hr Min Sec. 
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7. Change the DATA SEPARATOR to comma.  
8. Click OK and return to the file export window.  
9. Click on the EXPORT button, and save the file as a text file in a convenient location.  

 

 
 
Now import the file into Excel 

1. Start Excel. 
2. Open the text file you have just created. Excel will recognise this and start its import wizard. 

 

 
 

3. Select the correct row to import from, this will be the row the data starts, ignore the column 
labels. 
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4. Select DELIMITED FILE OPTION and click NEXT this takes you to the delimiter window. 
 

 
 

5. Select COMMA as a delimiter. The data should be separated by a line, which Excel uses to mark 
the position of the columns. Click NEXT, this takes you to the data format window.  

 
6. Select DATE for the first column and GENERAL for the second column and click FINISH. 
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7. You should now have two columns, one with the time date and the other with the rainfall. Widen 
the first column if necessary to make the date and time visible. 

 

 
 

8. Save the file.  
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Rainfall recording sheet: Amharic version  
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Appendix 6: Rainfall recording sheet: English version 
Operational Research  Borecha/ Awassa Woreda Agricultural Bureau 

Hydrological Studies Umbulo Watershed 
Daily Rainfall Recording Sheet 

 
Place______________________                Woreda______________________ 
 
Month_____________________                  Recorder_____________________ 
 
Date Time Amount Weather Remark 
1     
2     
3     
4     
5     
6     
7     
8     
9     
10     
11     
12     
13     
14     
15     
16     
17     
18     
19     
20     
21     
22     
23     
24     
25     
26     
27     
28     
29     
30     
Total     

 
Weather Conditions 
Windy = ({)    Cloudy        = (©) 
Cold    = (c)    Warm/sunny = (N) 
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