Report of the three months Attachment at the European Centre for Medium-Range
Emmah W. Mwangi
NWP Division
Kenya Meteorological Department
1. Introduction
The attachment took place at the ECMWF headquarters in Reading, United Kingdom from
29th April-30th July 2013. The program was sponsored by the World Meteorological
Organisation (WMO).
In developing countries particularly those in Africa, rainfall is the major determinant of their
economic activities. While decreases in precipitation may lead to drought, increases in
precipitation can lead to floods. Drought and floods are generally associated with a lot of
negative socio-economic impacts. Droughts have increased in frequency and intensity in
Eastern Africa, where frequent droughts have occurred in each decade over the past 50 years
in the region. Droughts have environmental and societal effects upon the affected nations.
Famine follows these severe droughts affecting the economies, agriculture, livestock and
human populations. In recent history, East Africa has experienced two of the worst droughts,
the 2008/9 and 2010/2011 droughts, with UN aid bodies terming the 2010/2011 as the worst
that the region has faced in 60 years.
Managing the impact of droughts is a key component of increasing resilience. Part of
managing the impacts is the ability to monitor and forecast the length and geographical
extension of droughts. The potential of combining monitoring and forecasting has been
widely demonstrated over Africa in other sectors such as health, water, energy and
agriculture. The monitoring component relies on near real time observation of surface
variables such as precipitation. These observations can either be derived through the merging
of ground observations and remote sensing information or by using re-analysis tools.
The forecasting component relies on seasonal forecasts. Since 1997, the East African region
has been participating in the Greater Horn of Africa Climate Outlook Forums (GHACOFs)
that are convened by IGAD Climate Prediction and Application Centre (ICPAC). The forums
are held three times a year before the relevant rainy periods (March-May, July-August, and
October-December) and provide a probabilistic forecast of precipitation. The consensus
forecast is then used by the national meteorological services to disseminate press releases

with advisories of floods expected in zones with above normal forecast and drought expected
in zones with below normal forecast. These consensus forecast are a very good attempt to
coordinate political actions in the region. However, they lack information on the spatial
extent and intensity of droughts. A spatial interpolation could be possible if numerical
weather prediction outputs were employed, for example from ECMWF’s System 4. Drought
intensity could be provided by using an index such as Standardized Precipitation Index (SPI).
The ECMWF seasonal forecast system-4 (ECFS4) is a fully coupled model based on the
Integrated Forecast System (IFS) cycle 36r4 atmospheric model version with TL255
corresponding to roughly 80km spatial resolution. The first of each month the system
provides and ensemble of 51 simulations through initial condition perturbations coming from
a combination of atmospheric singular vectors and an ensemble of ocean analysis. An
extensive hindcast set of 30 years is also available for the purpose of model calibration and
verification. The set of hindcast are initialised using ERA Interim reanalysis for the period
1981–2010 and have 15 ensemble members.
SPI is the index recommended by WMO for Meteorological drought monitoring (Press report
December 2009, WMO No. 872). Its calculation is based on long-term precipitation record
which is fitted to a cumulative probability distribution and then transformed into a standard
normal distribution with 0 mean zero for each month. Since the SPI is normalized, wetter and
drier climates can be represented in the same way where positive (negative) SPI values
indicate wet (dry) conditions respectively. SPI can be calculated for any desired duration,
typically ranging from 1 to 48 month to reflect the impact of drought on the availability of the
different water resources. Recently there has been increased focus on the use of Standardized
Precipitation Index, in drought forecasting. For example, Dutra et al. (2013) proposed a
methodology to forecast 3-month SPI for the prediction of meteorological drought over four
basins in Africa: the Blue Nile, Limpopo, Upper Niger, and Upper Zambezi based on the
ECS4 forecasts of precipitation.
2. Objective of the attachment program
The objective of the training was therefore to build on the consensus effort by exploring the
possible benefits of integrating the European Centre for Medium-Range Weather Forecasts
(ECMWF) seasonal forecasting system products into the system. ECMWF System 4 seasonal
forecasts are issued at the beginning of each month and provide an ensemble of precipitation
predictions up to seven months ahead. Thus if used in an automated system it could extend

the consensus drought prediction time range and furnish monthly updates in between the
official forecasters gathering.
3. Program Coverage
The program comprised of three activities namely:


Assessing the skill of ECFS4 seasonal precipitation, using probabilistic skill scores,
against measurements from the available in-situ network from East Africa



Creating proxy consensus forecasts maps using the ECFS4 seasonal precipitation and
SPI forecasts.



Assessing the capability of ECFS4 seasonal forecast to complement the information
already contained in the consensus maps at different lead times


4. Benefits
The benefits of this attachment program can be grouped into two namely: personal benefits
and benefits to the Department
4.1 Personal benefits
Having undergone this attachment, I realise that there are many benefits on my side as an
individual including:


Increased personal commitment and responsibility for results



Individual attention to specific details



Initiative and innovation



Drive and determination

4.2. Benefits to the Department
The benefits of this training to the Department are numerous and include but not limited to
the following:


Applying concepts, tools and techniques to improve performance of the NWP
Division



Applying strategic thinking in the operations of my Division within the Department



Being more focused on the delivery of quality products and services to customers in
the most effective and efficient manner



Introducing a variety of user- oriented products at the Division

5. Conclusion
ECMWF seasonal precipitation shows significant skill for both rain seasons when evaluated
against measurements from the available in-situ stations from East Africa. The OctoberDecember rain season has higher skill that the March-May season. Some of the results are
provided in annex 1 (Figures 1- 4).
The most interesting result from the training is that if a drought index such as the Standardise
precipitation Index (SPI) is used in place of raw precipitation to generate a “proxy” of the
consensus maps than not only the maps become spatially smoothed as expected but
information about the intensity of the conditions expected in the next season are available
(Annex 1; Figure 5). Such information could then be used to support the decision process
when issuing advisories for policy actions within the region.
6. Recommendations
It would be worth exploring the idea of introducing SPI forecasts as part of the department’s
monthly and seasonal forecast bulletins. There are various ways of doing the forecast some
are statistical and just require up to date monthly rainfall observations. However, with the
development of better performing dynamical models, dynamical forecast can also be applied
in SPI forecasts.
The attachment was a great experience, in addition to learning about seasonal drought
forecasting, I have also learnt how people work in ECMWF and seen the efficiency that
comes with the work ethics. I would recommend such attachment for more staff members;
this would help inject new ideas and ways of working efficiently in the department. Such
attachment also offer a great platform for networking and hence more collaboration with
leading international organisations.

ANNEX 1:

Figure 1: Correlation Coefficients of MAM (Left panel) and OND (Right panel) anomaly
precipitation for the period 1982-2009. Black and white dots represent regions with
statistically signiﬁcant (P < 0.05) and insignificant (P>0.05) values respectively

Figure 2:Continuous Ranked Probability Skill Score (CRPSS) for MAM (Top panel) and
OND (Bottom panel)

Figure 3: ROC scores for MAM (Top panel) and OND (Bottom panel)

Figure 4: Relative Operating Characteristics diagrams for MAM (Top panel) and OND
(Bottom panel)

Figure 5: ECFS4 probabilistic precipitation forecast for 5 lead times (Top panel), ECFS4 3-month SPI forecast for 5 lead times (Middle panel),
observed precipitation (Lower panel, left) and GHACOF consensus (Lower panel, right) all for OND 2000

Figure 6: ECFS4 probabilistic precipitation forecast for 5 lead times (Top panel), ECFS4 3-month SPI forecast for 5 lead times (Middle panel),
observed precipitation (Lower panel, left) and GHACOF consensus (Lower panel, right) all for OND 2006

