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Introduction 
 

This training session entitled "Seasonal Climate Modeling and Forecasting" is funded as part 

of a project, to implement the Global Framework for Climate Services. 

This program is supported and covered by the International Cooperation Agency (KOICA), 

established to provide financial support for the sustainable socio-economic development of its 

partner countries, including the countries of East Africa. 

The Republic of Djibouti is the first country to benefit from this special fund created by the 

Korean Meteorological Administration to cope with climate variability and climate change. 

This project aims to improve the climate forecasting and analysis capabilities of the National 

Agency of Meteorology of Djibouti. 

ICPAC being the training center par excellence for the countries of East Africa shows its 

commitment by offering quality training to agents of the Djiboutian ANM. 

Capacity-building of the National Meteorological Service remains an important issue 

knowing that climate information is essential to planning and sustainable development but 

also to take action in extreme events (flood, drought and etc.). 

The Main Objectives of training are:  

Improving weather forecasts is a priority for the Djibouti National Weather Agency. The aim 

of this training is to allow forecasting engineers to progress in anticipating and locating 

hazardous phenomena and to provide short and long term forecasts (nowcasting, seasonal, 

etc.) while using the most recent. 

The quality of the weather predictions depends, therefore, on both the richness of the 

observations, the methods of assimilation of these data in the models and the used model 

accuracy and the forecasting techniques used. 
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I. Training program 

The following day of our arrival in Nairobi, on 3
th

 September 2017, this program was handed 

to us by Mr JAMES KUBO Responsible of Human Resources of the ICPAC through Mr 

GEORGE. 

Days Activities Facilitator 

4-8
th

 Sept  Settling and Familiarization 

 Linux, GRADS,NCL  

 

 

 George 

11-15
th

 Sept  Linux, GRADS, NCL, ferret Hussein/Maslin 

18-22nd Sept  Running WRF Maslin/George 

25-29
th

 Sept  Running WRF  Musili 

2-6th Oct  Statistical Forecasting  Oliver 

9-13
th

 Oct   Statistical Forecasting 

 Bulletine generation 

 Attachment Report Writing 

Oliver/Kabaka/P

olino 

14-18
th

 Oct  Departure Home  ICPAC Admin 
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II. Dynamic and statistical models and software 

a. Dynamic models  

Unified Environmental Modeling System (UEMS) 

The National Environment and Resource System and training (STSU) National Environment 

and Resource System (STSU) is a comprehensive digital weather forecasting package that 

integrates NOAA (NEMS) and WRF systems in a single end-to-end, user-friendly forecasting 

system. All the capacities of the NCEP NEMS and NCAR WRF models are retained in the 

UEMS; however, the installation, configuration and execution of each has been greatly 

simplified to encourage its use in operational, private and academic research and forecasting 

communities. 

The UEMS package was developed to promote the use of local digital weather forecasting 

models in weather forecast offices of the US National Meteorological Service in order to 

achieve the following objectives established by the Science and Training Coordinator SOO 

(SOO STRC ): 

1. Improve the knowledge and use of digital weather prediction systems and issues at the local 

level. 

2. Advance the forecasting process by improving understanding of atmospheric processes and 

the use of non-traditional forecasting tools. 

3. Increase the participation of WFOs and other groups in development and implement 

numerical weather prediction systems to address local forecasting problems. 

 

Weather Research and Forecasting Model (WRF) 

WRF is the newest computational model of weather and climate prediction for weather 

forecasting used by the US National Weather Service and for atmospheric simulation 

research. A tutorial was introduced to guide us on the steps of preparing and using data for 

WRF execution, the WPS pre-processing system and then on how to download the data to the 

WRF site (this requires a period of time). The approach to pre-processing WRF data after 

accessing the ICPAC cluster is as follows: 

-The geogrid program (geogrid.exe): it is used to define the geographical locations, 

dimensions and horizontal resolution of the domain and map projection 
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-Running geogrid: After running geogrid.exe, check the output in the WPS directory, this file 

"geo_em.d01.nc" must be obtained. 

-The ungrib program: The Grib format is a file format for storing fields that are distributed 

regularly. Most of the data for input and contour conditions is in this format. However, it is 

fundamental to choose the correct variable table when running a grib. The execution includes 

several steps. 

-The metgrid program: Before running the metgrid function "./avg_tsfc.exe" to calculate the 

average daily surface temperature from the intermediate files. The metgrid program 

horizontally interpolates meteorological data from those produced by ungrib to the simulation 

domains (defined by the geogrid). 

The detailed procedure is in the tutorial provided by our WRF trainer. WRF products are 

listed below. 
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b. Statistical models 
Climate Predictability Tool (CPT) 

The Climate Predictability Tool (CPT) is a software package for building a seasonal climate 

forecasting model, performing model validation, and producing predicted updated data. 

Its design has been designed to produce seasonal weather forecasts using statistical output 

model (MOS) and corrections made to the general circulation model (GCM) climate 

predictions or to produce forecasts using surface temperature the sea or similar predictors. 

Although the software is specifically designed for these applications, it can generally be used 

to perform canonical correlation analysis (CCA), main component regression (PCR), or 

multiple linear regression (MLR) on any data and application. 

In this case a prediction of Nov-Dec-Jan precipitation was used on CPT with CFSV2 model 

which Climate Forecast System Version 2 is taking into account the interactions between 

ocean, atmosphere and earth and CRU data observed from of the satellite.   

  

 



10 
 

 

The Geospatial Climate Outlook Forecasting Tool (GeoCOF) 

GeoCOF is a statistical software tool for seasonal forecasting of climate variables, such as 

precipitation. Using a user-friendly graphical interface, it facilitates multi-linear regression 

modeling between climate predictors (eg, sea surface temperatures) and predictors, usually 

seasonal precipitation totals. 

The GeoCOF is a simplified method of implementing "SYSTAT process" with the 

automation of various statistical analyzes enhanced features for scanning the ocean basins and 

a simplified diagram of the rain gauge data. Climatology Zones of the country is showed at 

the right where each color is represented a zone and at the left it show November-December-

January forecast product by Geospatial Climate Outlook Forecast Tool.  
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c. Software  

Grid Analysis and Display System (GrADS) 

The Grid Analysis and Display System (GrADS) is an interactive desktop tool used to 

facilitate access, manipulation and visualization of Earth science data. GrADS has two data 

models for managing gridded data and station data. GrADS supports many data file formats, 

including binary (stream or sequential), GRIB (version 1 and 2), NetCDF, HDF (version 4 

and 5) and BUFR (for station data). GrADS uses a 5-dimensional data environment: the four 

conventional dimensions (longitude, latitude, vertical level and time) plus an optional fifth 

dimension for grids, usually implemented but intended to be used for sets. GrADS has a 

programmable interface (scripting language) that allows sophisticated analysis and display 

applications. 

SYSTAT 

Systat is statistical and graphical analysis software that allows exploring the data using menus 

and a batch command language. In the analysis of meteorological data, we still need to study 

the correlations, trends and other statistical descriptions of climate data. The Systat GUI 

allows the meteorologist to immediately see the evolution of the data and to quickly generate 

and refresh graphs to analyze. The time series below are Djibouti airport station observe 

rainfall data from 1981 to 2O16 which is standardized with PRRED65 which combined Sea 

Surface Temperature of five Predictors EPAC, EQPA7, INB1, SAT9 and SIN36. 
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III. Forecast for Nov-Dec-Jan on Djibouti 

 

 

 

 

 

 

 

 

 

 

 

The Consensus of forecast November to January 2017 
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Conclusion 

 

The training was beneficial in measures to make seasonal forecasts using numerical models 

and software. Our ability to predict the weather and climate of the Republic of Djibouti in the 

short and long term have increased. 

 

Learning these tools took time or weeks to perfect the use and processing of products of 

dynamical and statistical model. Improved forecasting Weather Service is a priority for the 

Section Climatologically to take safety measures in case of extreme events. 

 

Recommendation 
 

-Long durations training for aeronautical forecasters on deep learning of dynamic and 

statistical models are required to build the capacities.  

-Digital forecasting models are often used by very good RAM and storage computers and 

these types of computers are highly recommended. 

-A well-equipped forecasting room equipped with a video projector, a strong internet network 

and servers for the data storage once downloading the products of the models is required. 

-Experts to train forecasters and other agents on models within the service will be very 

beneficial. 


