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Introduction
With elevations that vary from below sea level (Denakil Desert) to above 4000 m.a.s.l (cool wet
alpine highlands), Ethiopia experiences one of the most variable climates in the world. This
variable climate renders Ethiopian agriculture to be of chronic low productivity (in the order of 12 t/ha), as technological intervention is also poor. The issue becomes more complex when it is
coupled with the already happening climate change i.e. with temperature rising unequivocally and
fluctuation in rainfall becomes difficult to predict. Therefore, ensuring food security and promoting
sustainable economic growth in the face of the changing climate brings additional cost of adaptation.
In response, Ethiopia needs to design and implement climate resilient development strategies in its
own and also in collaboration with world scientific and development communities. Currently, all
concerned communities, both national and international are targeting the elimination of poverty
which is a core deriver of the adverse impacts of climate change on economy wide sectors.
As part of this grand global and national agenda, the project known as AgMIP (Agricultural Model
Improvement and Inter-comparison Project) has been under implementation in Sub Saharan Africa
(SSA) and South Asia (SA) from August 2012 to February 2014 with a financial support of UKAID.
The East African AgMIP team is one among five projects in SSA, with its member countries
including; Ethiopia, Kenya, Tanzania and Uganda.
The purpose of the project is to improve understanding and analytical capacity of climate change
impact analysts; including biophysical and economic impacts and adaptation options at national
and regional scales, as well as through close integration across disciplines. In this co-learning effort,
each AgMIP region team need to gain experience in the integrated assessment methodology by
producing results that will help all team members understand the entire process as well as their
respective roles.
Making part of the integrated regional assessment of the East African regional AgMIP project, the
Ethiopian component has been implemented as per the protocol provided. The country team, with
technical experts drawn from a trans-disciplinary network of climate, crop and economic modelers
has identified three agro-ecology zones in Adama districts from maize growing areas for which a
desired datasets were collected from different sources (soil, climate and crop).
Firstly, climate modelers have down-scaled about twenty Global Circulation Model (GCMs)
outputs from the Climate Model Inter comparison Project (CMIP5) of two Representative
Concentration Pathways (RCPs 4.5 and 8.5), for two future climatological periods namely midcentury (2040-2069) and end-century (2070-2099). The result was submitted to the crop modeling
sub team. Secondly, crop modelers have analyzed the impacts of the downscaled future climate
change on the selected crops per individual farm at the respective project sites. For the impact
analyses, a total of 240 representative farmers drawn from three agroecologies were surveyed.
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Thirdly, the resulting outputs of the impact analyses were submitted to the economic modeling team
for further analyses from income and poverty reduction, as well as the changing climate
perspectives. Ultimately the analyses has served in identification and choosing alternative
adaptation strategies for localized field testing.
This end of project report presents cumulative progresses from the launch of the East Africa AgMIP
project in August 2012 through to February 2014.

Project goal
To strengthen technical and institutional capacity of partner institutions, in assessing climate change
impact on crop production, aiming at identification of suite of adaptation strategies under the
climate changed future dates in East Africa Region.

Project objectives




To develop climate change scenarios for Adama District
Evaluation of DSSAT and APSIM models for simulating phenology, growth and yield of
crops under the three ecological zones of Adama District
Selection of best management options (package of production technology) for
economically efficient production of maize using crop simulation modeling under
changing climatic and soil condition of the three agro ecology zones of Adama District

Data and methodology
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Data and methodology
Description of project sites
The project districts sites, Adama district in central part of Ethiopia, are characterized by a hot and
semi-arid climate, where rain-fed farming is predominant; thus making production of maize crop is
a risky business; with major effects on farm household productivity and profitability. This project
also anticipated that the global climate change will have an adverse multiplier effect on local area
crop productivity.
At the beginning, three dominant agro-ecologies were identified in the Adama districts (Figure Table
1). These maize growing agro-ecologies in the district includes Dibi Qalo (semi-arid (SA2)), Geldiya
Mukiya Egu (submiost3(SM3)) and Adulala Hate (sub-moist(SM2)).
The aim of the farm survey was to simulate yields of individual farms for the last thirty years. And
then project the direction of impact of the changing climate on wheat and maize production in their
respective project sites. The baseline yield data (observations during year 2012) was compared with
the thirty simulation results.

Figure 1: Weather station distribution, Agro-ecology zone and base line climate of Adama district
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Climate Data Source
Weather data for the selected climate stations (Table 1) located in the study sites were obtained
from the National Meteorological Agency. As per the AgMIP protocol, the time period from 1980
– 2009 were used as a baseline or historical period. The NASA MERRA data set is used to fill
missing records as well as a proxy for the climate data where observations are not available. A
simple bias correction was applied to the MERRA data set and the bias corrected MERRA data set
is used to fill missed records in the observation.
The three selected sites of Adama District (Error! Reference source not found.) were part of
Central Ethiopia which has 37 administrative villages that are divided into three agro-ecologies
Rain-fed farming is predominant and therefore current seasonal climate variability leads to a high
level of vulnerability with major effects on household livelihoods and farm revenues at both
localities. Districts are chosen for this integrated assessment based on their geographic and strategic
position in the food security assurance and economic development trajectory of the northern and
central part of the country.
Table 1 stations used in the study

Stations

Lon.

Lat.

Wonji

39.25

8.43

Nazeret

39.28

`8.55

Melkasa

39.19

8.24

Generating future climate scenarios
CMIP5 delta scenarios were generated based on historical base line daily weather data, with each
day’s weather variables perturbed using the changes in climate model outputs for future time
periods versus those same model outputs for the historical time period. Monthly changes in mean
maximum temperature, minimum temperature, and precipitation were calculated by comparing
future 30-year climate periods (near-term=2010-2039; mid-century=2040-2069; end-ofcentury=2070-2099) to the baseline climate period (1980-2009; use RCP 4.5 for 2006-2009 period)
from the same GCM. These monthly changes will be imposed on baseline climate. The detailed
flowchart of methods used in the analysis is shown in Figure 2. Observed daily climate data for the
1980-2010 climate baseline were sought for all crop modeling locations (Tmin, Tmax, Precipitation
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and Solar Radiation). Enhanced Delta method: Monthly mean changes from GCMs (future 30-year
time slice compared to 30-year baseline) imposed on baseline time series.

Figure 2: Flow chart of methods used in the analysis

CMIP5 Model Performance
We evaluate the new Coupled Model Inter-comparison Project 5 (CMIP5) global climate models
(GCMs) for predicting maximum temperature, minimum temperature and rainfall in the study area.
We use probability density functions (PDFs) to compare daily model simulations under
Representative Concentration Pathways (RCP) 4.5 and RCP8.5 with daily observed climatology.
A match metric method for ranking the models is also presented. Maximum and minimum
temperatures are simulated well with all models capturing more than 90 % of the observed
probability density functions. We however report a general horizontal shifting of all model PDFs
relative to the observed.
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Soil parameters
Single soil profile was opened for each of the agro-ecologies that helped in construction of datasets
for soil physical and chemical analyses from surface soil to the depth of 1.80 meter covering the
rooting zones from the three agro-ecology zones of Adama District.
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Crop management data
Data on crop management were collected from a total of 340 farmers’ field of the study districts
that guided in defining the typical individual farms in each agro-ecology with parameters required
for farmers’ yield simulation modeling. In this case, soil fertility (nutrient level) and water holding
capacity were used as criteria to define respective farms into poor, average and good soil. A number
of agronomic management factors such as crop cultivars, planting density, planting date,
fertilizer/manure application, and soil water management were considered for sensitivity analyses.
For maize growing agro-ecology zones of Adama District three improved cultivars namely:
Melkassa-1, Melkassa-2 and Katumain were considered. These cultivars were released from the
research system and currently they are playing significant role in the farming systems of the study
districts ( see Table 4) and overall agriculture development trajectory of the country.

Table 2: Summary data on management practices maize production in the District

Management practices
Planting date
Averageyield (kg/ha)

Wonji
Jun 01
17.8

Amount of N applied(Kg/ha) 10.4
Manure application (Kg/ha) 1209
Variety
 Katumani
 Melkassa-1
 Melkassa-2

Melkassa
Jun 21
28.6

Adama
May 14
28.8

6.0
627
 Katumani
 Melkassa-1
 Melkassa-2

2.8
1313
 Katumani
 Melkassa-1
 Melkassa-2

Crop model calibration
Appropriate cultivars representing each crop that are already exist in both APSIM and DSSAT, as
well as close in their genetic coefficients (for days to juvenile stage, days to flowering, days to
maturity and grain yield) to the identified cultivars of the study crops were copied and renamed to
the cultivars in point(Singels, Dec, 2008). Then, iterated adjustments were made using the existing
expertise about the characteristics of those improved crop cultivars, as well as from the available
literature or knowledge review until the setup that establish a reasonably stronger relationship
between simulated and observed data for days to flowering, days to maturity and grain yields were
obtained. Katumani cultivar was treated as a local variety and the calibrated genetic coefficients for
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the Katumani maize cultivar are provided in both the APSIM and DSSAT softwares. The aim of
model calibration was to improve the capability of both APSIM and DSSAT crop models, in
simulating the impacts of future climate change on crops productivity. The test statistics used here
were R2, bias correction, RMSE and variance inflation.

APSIM and DSSAT Crop Models sensitivity testing
Once the model was calibrated, sensitivity test was undertaken for a range of field management
factors; including date of planting, planting density and rate of fertilizer of application. In the
process of sensitivity testing, we varied a given management factor at a time, while keeping the
others constant. For both factors, the recommended management practices have formed the center,
from where one unit above and one unit below the recommended were set. Moreover zero fertilizer
application was also checked to insure that farmers’ practices with no fertilizer application were
captured in the test. The probability of exceedance curves were used to compare the results. For
more details see Table 3.
Table 3: Summary of crop management factors used for model sensitivity test at the two
project sites and for the two crops
Management factor

Factor levels
Level 1

Level 2

Level 3

Date of planting (DOY)

May 10 - May 30

Jun-01 - Jun-20

Jun-21 - Jul-15

Planting density (plants/ m2)

3.3

4.3

5.3

40 Kg/Ha N

60 Kg/Ha N

Melkassa-1

Melkassa-2

Fertilizer application rate (kg/ha) 20 Kg/Ha N
Variety

Katumani
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Impact of climate change on maize production and identifying adaptation
options
Impact assessment and adaptation options design
The climate change impact possesses establishment of relationships between observed historical
and simulated outputs for both phonological stages and grain yields for each agroecologies in the
project sites. This simulation involves two future climate horizons (2040-2069 and 2070-2099) and
two representative emission concentrations path ways i.e. RCP 4.5 and RCP 8.5 based on the
management practices that was collected during intensive flied survey assessment of the farmers
practice. Meanwhile the chemical and physical properties of the soil for each agroecological zones
of the districts was obtained from Melkassa Agricultural Research Center soil laboratory in which
the soil profile data were promptly opened and analyzed during the project life cycle of AgMIP.
During the model set up for the impact assessment the data translators (ADA, QUADI and
ACMOS) that were developed by AgMIP IT groups were used to minimize subjective error
intrusion. Hence these tools was used to produce DSSAT and APSIM model ready files as a batch
file from the multiple excel sheets in which farmers maize production management from the filed
survey was put in the field overly sheet while the planting date and co2 concentration was
capsulated in seasonal strategy sheet while climate, soil fertilizer application rate, weather station
code and farmers household ID were captured in survey data sheet.
The crop simulation translator tool ADA helped us by converting the excel data base it to comma
delimited text file and zip it in to three categories (Flied overlay, seasonal strategy and survey data
import) while the tool QUADI prepare zipped set up batch file for both APSIM and DSSAT. This
makes sure that there is no partiality of input data for both model because these tool was producing
the set up batch file from the same data base of ADA output. Finally, after both model have run
from each separate bath files, the ACMOS tool would produced output summary fileds of both
APSIM and DSSAT into the directory where the batch file was located.
Consequently, the impacts of climate change on maize were analyzed and check for their statistical
significances at each stages of analysis. Moreover, for each time period of projection adaptation
options were devised that suite to each agroecologies that could reduce the risk of climate change
on future maize production. -
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Data and methodology
Integrated Models inter-comparison on simulating maize production for the
baseline and future climate
Following, the model run for all GCMs of Mid and End Century over each agro ecological zones,
both models were compared for their response of capturing the effect of co2 concentration change
in each time period. Meanwhile, the models also compared for -consistency in simulating maize
production in the base period with observed base line climate, farmers maize production
management practices on each farmers land of all the three agro ecological zones of the District.
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Result and Discussions
Present-Day Climate Evaluation
One observation data set used for evaluation was from the Ethiopian National Meteorology Agency (NMA). We
compare the 1980−2009 means of monthly average NMA minimum and maximum temperature and precipitation
with the downscaled IPCC CMIP5 data. Overall, the downscaled surface temperature and precipitation agree well
with the NMA data over the study stations. Downscaled model results reproduce well the main features of monthly
variations in surface air temperature (Figure 3). If we consider the NMA data as true observations, there is a warm
bias in the CMIP5 model data as a result of unsuccessful assimilation of land surface temperature observations
(Mesinger et al. 2006).

Figure 3 NMA observations (thick black line), and downscaled model results (colored lines) over Melkasa Station monthly minimum,
maximum temperature and rainfall for RCP4.5 and RCP8.5 over the period 1980−2000

Model performance in simulating precipitation varies (Figure 3). Overall, downscaled model results match well
with the NMA precipitation data for all scenarios except ACESS1-0 model. The downscaled minimum and
maximum temperature are overestimated in June - July compared to the NMA data, and the spread among climate
models is larger than that in rainfall.
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Uncertainty in Climate Projections and Characteristics of Specific Scenarios
Analysis of PDFs for Maximum Temperature
In general, the shapes of the model PDFs for Tmax and Tmin are in agreement with shapes of observed
PDFs under both scenarios, supporting the findings by Boberg et al. (2009). However, we report
a general horizontal shifting of all model PDFs relative to the observed. An explanation for
this shifting is beyond the scope of this paper but this is in agreement with findings reported in
Perkins et al. (2007). For Tmax, the PDFs for the for models, CCSM4, IPSLCM5A-LR,
IPSLCM5A-MR and bcc-csm1-1 deviated substantially from the observed (see Fig 4). An
assessment by inspection reveals that the ACCESS1-0, GFD-ESM2M, NorrESM1-M and
HadGEM2-ES model PDF closely matches the observed PDF (Fig. 4) for Tmax, most remarkably in
the range 30-38 °C. It is interesting to note that this model is also highly ranked. We therefore found
the match metric method used fairly robust. Almost all the models were able to capture some kind
of unusual trend depicted in (Fig. 4) for temperatures in the range 30-38 °C.

Figure 4: Maximum

Temperature Probability density function analysis for RCP4.5 and RCP8.5 at

Melkasa

Analysis of PDFs for Rainfall
Model and observed PDFs fairly agree at the extremes of the distribution where PDFs
tend to be clustered in these regions. In between the extremes, PDFs are widely separated,
indicating some level of deviation from the observed. All models were found to perform
well in simulating rainfall of 10 mmday-1or less. Perkins et al. (2007) evaluated the AR4
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global climate models for simulating rainfall over Australia and reported that in many
cases, models overestimated the probability of rainfall in the 1-2 mmday-1 by 2 to 3 times.
Boberg et al. (2009) report that when comparing models with observations, it is expected
that the precipitation intensity spectrum shifts towards lower intensities and this would
result in overestimation of lower intensities and underestimation of higher intensities. In our
study, this was observed with only two models; inmcm4 and CCSM4 (see Fig. 5) in the months of
JJAS under both scenarios. The skill scores for rainfall are far from unity indicating poor
rainfall simulation by all models. As with Tmax and Tmin, the skill scores were used to rank
and select better performing models for simulating rainfall. In general, we found out that
rainfall is more difficult to predict than temperature.

Figure 5: Rainfall Probability density function analysis for RCP4.5 and RCP8.5 at Melkasa

Absolute and Percentage Change
IPCC climate models projected an overall warming trend towards the end of the 21st century all
over the world (IPCC 2007). As shown in Figure 4, temperatures over Wonji are projected to
increase under the two different emissions scenarios, with the highest increase associated with the
RCP8.5 scenario. The warming during the 21st century is approximately linear with time under
each scenario, although there are year-to-year variations. NMA observations show strong year-toyear variation, while the ensemble means do not. This can be explained thus: when we averaged all
model results, we removed high-frequency information. This type of feature is also observed in the
IPCC AR4 report for global temperature projections (IPCC 2007). The ensemble means of model-
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simulated rainfall and surface air temperature for the present day are in the range of observed
variations. Both rainfall and temperature increase is somewhat modest from 2000 to 2040, but
becomes more marked afterwards. It is projected that a relatively small increase in rainfall and
temperatures are likely to occur under the RCP4.5 scenario. Projected temperature increases over
Wonji will reach 1.8 and 4.74°C by the end of 2100 under the RCP4.5 and RCP8.5 respectively.
We only plotted all model results, as indicated by the doted color in Figure 6, for the RCP4.5 and
RCP8.5. It shows that there is a large spread among models due to differences in model
parameterizations, sensitivities, and responses to greenhouse gases and other forcing.

Figure 7 Absolute change in maximum and minimum temperature (x-axis) and Percentage change of
rainfall (y-axis) for near, mid and end century under RCP4.5 and RCP8.5 Scenarios over Wonji for all
CMIP5 models

Climate metrics


3 -3D Plots showing climate metrics for historical and simulated by the GCMs
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DSSAT Model calibrations and validations
Model calibration results have shown that both models (DSSAT and APSIM) have performed well in
the all agro ecologies. Yet, for both cultivars (Melkassa-1 and Melkassa-2), the APSIM model
performed better than the CERES-MAIZE DSSAT model in capturing both the phonological and grain
yield of maize for the study area.
On the other hand, even though DSSAT performed less than its counterpart APSIM model in calibrating
the indicated cultivars, both model could simulated the maize crop production in acceptable range (see

Table 4: Details of genetic coefficients of the crop cultivars adjusted for APSIM and DSSAT model
calibration

Maize variety
Melkassa-1

Melkassa-2

Cultivar

Days to Maturity

Days to flowering

Yield

DSSAT

0.5954

0.4527

0.5692

APSIM

0.7824

0.682

0.7657

DSSAT

0.729

0.5536

0.2738

APSIM

0.9758

0.7927

0.261

in all

below). This model has
significantly performs well
experiment sites under both

packages (Table 7). The model validated for one growing seasons of 2012 in which the observational
data were collected during the field survey. The result showed us that both the model was captured the
maize production variability of the district (
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Figure 8).

Table 4: Details of genetic coefficients of the crop cultivars adjusted for APSIM and DSSAT
model calibration

Maize variety
Melkassa-1

Melkassa-2

Cultivar

Days to Maturity

Days to flowering

Yield

DSSAT

0.5954

0.4527

0.5692

APSIM

0.7824

0.682

0.7657

DSSAT

0.729

0.5536

0.2738

APSIM

0.9758

0.7927

0.261
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Result and Discussions

Figure 8: comparisons of both model for the year at which the survey data were collected. The survey
data was collected for 2012 from each agroecologyzones. Once we have captured all the soil and
management data, the model was forced to run with the information that has been collected from the
survey under the vicinity of actual observed weather data of 2012 and the result showed that both
ASPIM and DSSAT models were somewhat in good agreement with the observed one. However there is
a little bit miss much in the upper and lower extremes.

Impacts of projected climate change on Maize (Katumani, Melkassa-1 and
Melkassa-2)
The impact of projected climate change was analyzed for all CMIP5 GCMs under both 8.5 and 4.5
RCPs in the three agro-ecology zones of Adama Districts. In the APSIM model run, the outputs
from the 20 GCMs show a high level of uncertainty for the impact of climate change on maize
productivity during the mid-term period of both RCP4.5 and RCP8.5 in three maize growing agro
ecologies of the Adama district. For instance, despite the varying magnitude (only four GCMS
(IPSIL-CMSA-MR, IPSIL-CMSA-LR, CanESM2, and MRT CGMCM3) revealed an increasing
yield percentage in maize productivity of the SM3 agro-ecology under RCP4.5, with the rest of
GCMs showing a declining trend in the SM3 agro-ecology zone during the same period and for
RCP4.5. Under RCP8.5, the first three GCMs noted above plus two more others (MRI CGMM3
and MPI ESM3 LR) have shown increasing trend for maize productivity for SM3. For SA2 agroecology zone, all models, except IPSIL-CMSA-MR have shown an increasing maize productivity
under both RCP4.5 and RCP8.5. Similarly, almost four out of five models have shown an increasing
maize productivity for SM2 zone both under RCP4.5 and RCP8.5. Most likely, the increasing
temperature (as long as the temperature remains within the optimum range) could satisfy maize heat
requirement, resulting in increased yield under the local climate. This could be true, when this is
coupled particularly with the likely increasing rainfall (which most GCMs predict to increase
significantly) under the climate changed mid-term period under both RCPs in point.
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Impacts of climate change were found to be different in different agro-ecologies. In general grain
yields increased with most GCMs except few like CESM1_BG in both DSSAT and APSIM crop
simulation model. Further uncertinity was introduced for the 20 GCMs impact analyses using
APSIM for end centure (2070-2099) both under RCP4.5 and RCP8.5 in maize growing
agrecologies of the Adama district. For instance, almost one out of three GCMs (NorESM1_M,
MIROC_ESM, NMNM, GFDL_ESM2G, CSIRO_MK3_6.0, CESM1_BGC and BNU_ESM) have
demosntrated a decling trend in maize productiviy for SM3 agroecology under RCP4.5. For SA2
however, both 20 GCMs have demonstrated an increasing maize producivity trend during the end
century and under RCP4.5 with futher rise in RCP from 4.5 to 8.5 scenario during the end century,
the impact of climate cnange resulting from 20 GCMs on maize productivty in maize graowing
agroecologies of the Adama district shows that only one out of seven models a declining maize
producivity trend for SM3 agroecolgy of the Adama district under RCP8.5 during end cdntury.
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Figure 9 Figure 6: climate change impact on maize productivity (percentage change in grain yield relative to the baseline yield) across
representative agroecogies of Adama district with projected climate changes from 20 GCMs during mid-century (2040-2069) and u under RCP 4.5
(left) and RCP 8.5 (right)
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Result and Discussions

Figure 10: climate change impact on maize productivity (percentage change in grain yield relative to the baseline yield) across representative
agroecogies of Adama district with projected climate changes from 20 GCMs during mid century (2040-2069) and under RCP 4.5 (left) and
RCP 8.5 (right)
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Sensitivity
Planting date
The planting data was arranged in three categories that is early, normal and late and we have
checked how much the variation in planting date would affect the maize productivity. As we can
see from the Figure 11 below, in SM3 agro ecological zones, late sowing would result in high
reduction of maize productivity for mid and end terms of both RCP’s and early planting would
give better yield. However in SA2 and SM2 agro-ecological zones, early planting cause a reduction
in maize yield and normal and late planting showed a better yield under RCP’s.

Figure 11: effects of planting date on maize productivity in Adama Districts under all RCPs
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Plant population
We have taken planting population as one of best management practices that should be checked for
its sensitivity to productivity in the changed climate of all agro-ecology zones of Adama districts.
Under SA2 maize growing agro-ecological zone, high plant population would negatively affects
the maize productivity meanwhile in SM2 agro-ecological zones, high plant population increases
the maize yield for mid and end term period of both RCP’s. However, at SM3 agro-ecological zone
5.3 plants/m2 gives a higher yield relative to 3.3 plants/m2 and 4.3 plants/m2 with higher variability
in yield. Generally, maize yield is better in SA2 maize growing agro ecological zone in all
population densities when we compared it with the SM2 and SM3 agro-ecological zones of Adama
Districts (See Figure 12 below).

.
Figure 12: effects of plant population on maize productivity in Adama Districts under all RCPs

Result and Discussions

Pg. 23

Fertilizer application
The fertilizer application rate was checked for its effect on maize productivity in all agro-ecology
zones of Adama district. In SM2 agro-ecological zone, increasing fertilizer would increase the
productivity of maize y. In the other two agro-ecology zones namely SA2 and SM3 maize growing
agro-ecological zones, the fertilizer rate 40kg/ha fertilizer gives less yield than 20kg/ha It is very
unclear and very uncommon situation that 20Kg/ha and 60 kg/ha has got a good grain yield rather
than 40Kh/ha of fertilizer rate. Higher fertilizer application rate would give higher yield at SM2
comparing with SA2 and SM3 maize growing agro-ecological zones for both RCP’s.

Figure 13: effects of fertilizer application rate on maize productivity in Adama Districts under all RCPs
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Variety
In this study we have consider three variety of maize that dominantly grown in Adama namely
Melkassa-I, Melkassa-II and Katumani. As it clearly shown in Figure 14 below in all Agro-ecology
zones Melkassa-II has performed well more than the other two varieties in all agro-ecology zones
and in all RCPs as well. Moreover the local variety katumani has showed us that it would give better
productivity in all agro-ecology and RCPs except SM2 .

Figure 14: Performance of maize cultivars in all agro-ecology zones of Adama Districts
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The benefits of climate change adaptations

Adaptation to the projected climate change can be achieved by reducing the magnitude of possible risks and /or
increasing resilience of agricultural systems with respect to the projected future climate chnage (Parry, 2007).
Moreover as the agricultural management were fine tuned in accordance with minimazing the risk of yeild
reduction and enhancement of productivity at each agroecology zones of Adama Districts in the provision of the
projecetd climate change.The selected best management practices were evaluated under current and changed
climatic conditions.
One of the most sensitive parametirs that has been tested under the current pratices of farmers was changing
cultivares.As it was also mentioned in some other studies in this study areas farmers were used to repalce the late
maturing cultivars by early maturing cultivars when the main rainy season starts late (Kurukulasuriya and
Mendelsohn, 2006; Waha et al., 2012; Kassie et al., 2013a). Hence once we have seletected the best performing
cultivares under each agroecology zones (refer table), we have anlayzed the impact of projected climate cahnge
under the selected project and the result has found to be increased under all GCMs and all RCPs in all
agroecologyzones.

Table 5: Selected best management practices under each agro-ecology zones during the baseline and in
the projected climate RCPs

Agroecology

Planting
date

SA2

Late

SM2

Normal

SM3

Early

Planting
population

Fertilizer
aplication rate(N)

Cultivar

Mean
Base line
Yield

Essebled
Mean RCPs
Yield

Melkassa-2

2583

3193

60 Kg/Ha

Melkassa-2

2143

3218

60 Kg/Ha

Melkassa-2

2213

3027

3.3

60 Kg/Ha

5.3
5.3

The result has showed us that if the selecetd adaptation options would applied in the respecetive agroecology the
maize productivity would increase up to 70% with the refernce of the base period under the changed climate. As
we can see in figure 5 below SM2 would projecetd to be remain more productive that the rest zone in all RCPs.
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Figure 15: Projected maize yield under each RCPs and Agro-ecology-zones of Adama Districts with(left
of the frame) and without (right side of the frame) adaptation options applied with in the vicinity of
projected climate
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Conclusion
The climate change that has been projected in all RCPs up to the end of this century showed as that
there would be an increasing tendency of temperature (both maximum and minimum) and rainfall.
However, since we have followed a Delta statics method to downscale the projected Climate to the
locality we couldn’t capture climate extremes in the projection in which the maize production
would affect more rather than change in the mean.
The maize production in Adama district has already been challenged with climate variability, and
climate change. Moreover, there would be a high amount of yield gap (up to 70 %) between
applying adaptation option or not. Even though, at the moment in response to perceived risks,
farmers are implementing various adaptive strategies; however, it may not be adequate for future
climate change adaptation.
In this research it was found out that appropriate adaptation options such as more medium maturing
varieties, increased level of agricultural inputs (e.g. fertilizer), and high plant population was few
among the other needed management options to reduce climate change impacts and adapting
cropping systems.
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Contact Information
To replace a photo with your own, right-click it and then choose Change Picture.
Fikadu Getachew
Agrometorologist
Tel 251-923309311
Fax 251
fikeget@gmail.com

Fasil Mequanint
Agromteorologist
Tel [Telephone]
Fax [Fax]
sutfamet@gmail.com

Dr. Girma Mamo
Agromteorologist
Tel 251 911 809500
Fax [Fax]
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Robel Takele
Meteorologist
Tel [Telephone]
Fax [Fax]
takelrobel@gmail.com

Andualem Shimeles
Agrometeorologist
Tel [Telephone]
Fax (+251) 910104353
andushime@gmail.comx
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climatologist
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