National PRECIS Training Workshop: TroFCCA-CIFOR Initiative

Assessing climate change and climate variability impacts in Burkina Faso

11 – 17 July 2007

WORKSHOP REPORT
Executive summary

To enhance scientific and technical capacity in Burkina Faso to undertake integrated assessment of the national impact of climate change and climate variability in the region, a training workshop was organized. A PC-based Regional Climate Model (RCM – PRECIS) developed by the UK Meteorological Office was installed and used for climate change trial experiments. The RCM uses boundary conditions from the Reanalysis of observations or General Circulation Model simulations of present or future climate to generate regional climate projections for climate impact assessment.  The project provides an opportunity for focused training on the installation and use of regional climate models at national level. 
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Training Project rationale and objectives

The populations of the Sahel in West Africa are particularly vulnerable to climate change and climate variability, including extreme climatic events such as drought and floods. Predominantly rural populations in the region primarily depend upon subsistence agriculture, pastoralist and forest in the southern tip of the region for livelihoods.

The climate of West Africa is particularly interesting due to the combination of (i) its relationship to the equatorial pacific (ENSO), Atlantic and Indian ocean sea surface temperature providing the basis for seasonal forecasting, (ii) complex topography (associated with the Guinean Highlands, Jos Plateau in Nigeria and Cameroon mountains. Predictions of climate change (and natural variability) are dependent on General Circulation Models (GCMs). Predictions from GCMs of climate change in West Africa through the 21st century tend to suggest an increase in air temperature and frequency of extremes (IPCC, 2001). There is, however, a great deal of uncertainty in GCM predictions. Notably, the resolution of climate information provided by GCMs is too coarse (typically about 300kmx300km) to enable assessment of the regional impacts of climate change. This problem is particularly pronounced in regions such as West Africa with a complex regional climate. Regional climate models (RCMs) with a higher resolution (typically tens of km) provide more detailed simulations of current climate and predictions of climate variability and climate change for particular areas of interest. The finer spatial scale of RCMs also allows greater ability to detect and predict high frequency variations including extreme climatic events. RCMs are the state-of-the-art tool with which to downscale the coarse scale GCM predictions for climate impact assessment. 

Indigenous capacity to evaluate climate variability and predict future climate change in West Africa is currently limited. A PC-based RCM, PRECIS (Providing Regional Climates for Impacts Studies) has been developed by the Hadley Centre (UK) specifically to address the need for countries to make regional-scale climate projections. In Burkina Faso, a dense and extensive network of meteorological stations exists to assess rainfall variability and, along with recently released high resolution satellite rainfall estimates (Todd et al., 2001), it is possible to evaluate output from a locally based RCM at appropriate scales. Output from the PRECIS RCM can also be tested against that from other RCMs already implemented over West Africa such as the RegCM initially developed by NCAR.

Some of these output parameters from Climate system models can serve as inputs for futures forest ecosystem assessment in the region.
The overall objective of the workshop was to follow up on the PRECIS training workshop held in Ghana in 2006 to build a national capacity for integrated assessment of climate change and variability impact in Burkina Faso.  Specifically, the workshop aimed:

· to install a PC-based regional climate model (PRECIS) in Burkina Faso and initiate evaluation of model output using land-based observations and satellite data;

· to set the modalities for future Forest ecosystem models over West Africa;

· to provide training in each of these modelling tools and consolidate dialogue between relevant agencies.

· to develop the capacity to assess the impacts of climate change and climate variability on the forest resources by integrating forest ecosystem models and  output from the regional climate model;

2. Regional climate modelling - PRECIS

Workshop activities included introduction to a meteorological data processing and visualization software (GRADS). This software facilitates analysis and visualization of regional model outputs. During the workshop, emphasis was placed upon capacity building for installation and use of regional climate change scenarios generation model (PRECIS). The training programme included an introduction to climate models from the first generation to the current complex coupled climate system models , an introduction to international climate change debate and the work of IPCC (2001-2007), regional climate model installation and testing with trial runs, validation, interpretation and use of climate scenarios, other regionalization techniques. Instructions pertaining to the design of climate change experiments and handling of uncertainties in climate scenarios was provided. An overview of the Hadley Centre climate modelling system was also given. 

Temperature, precipitation and monsoon wind data from 30-year integration (1961-90) of the regional model made at ACMAD was presented to participants. Some salient results from validation against observations and analysis of observations were discussed followed by a summary of strengths and deficiencies of the regional model that should be used to better interpret future projections. A description of databases available for the climate community (Reanalysis, CRU data, IPCC Global Model outputs) was provided to widen the scope of potentially useful climate data for validation and impacts assessments. A sample boundary and initial datasets from the UK Met office’s ERA-15 (a 15-year reanalyses for the period 1978-1993) is expected to be used for the trial run. All training materials were provided to participants for further consultations. The training program is available in the appendix of this report. 

3. Forest Ecosystem modelling for climate impact assessments

Although, this training focused on regional climate modelling, introductory discussions on translation of the projections of climate change and climate variability using the PRECIS regional climate model (25km x 25km or 50kmx50km grid scale) to impacts on forest resources in West Africa was proposed using an Ecosystem models. This step is critical in order to assess the impact of climate change and variability on forest ecosystems in the region. 

A specific training activity on this topic is expected with the following planned objectives:

· To familiarise project participants with the theory and application of ecosystem models

· To construct simple ecosystem models in software environments like Microsoft Excel easily available

· To test (validate) input parameters and model output using available land-based observations

· To test (validate) ecosystem models driven by regional (PRECIS) climate model outputs (Precipitation, Temperature, winds, humidity, …) 

. 4. Workshop Summary

A training exercise in regional climate modelling has been conducted with the purpose of building national capacity for assessment of climate change and variability impacts in Burkina Faso. Workshop participants included the Institutions based in Burkina Faso and African Centre for Meteorological Applications to Development (Niger) for mentoring. Technical capacity in Burkina Faso was developed in several key areas:

· Introduction to climate models
· Set up and design of regional climate modelling experiments with – PRECIS
· Introduction to Meteorological data analysis and visualization tools (GRADS)
· Extraction, validation  and use of output from PRECIS 

· Instigation of a trial experiment

5. Ongoing and future perspective
The following major steps are proposed to be implemented to develop sustainable forest resources management data and knowledge base:

· Completion of a climate change scenario trial run with PRECIS

· Design and run  of two 30-year (1971-2000) simulations over West Africa with emphasis on Burkina Faso using ERA-40 and HADAM3H at the boundaries 

· Monitoring of the 30_year simulations for Burkina Faso

· Validation over stations , set of stations and grid points in Burkina Faso

· Preparation of documentation on the strengths and weaknesses of the regional model as well as  regional climate projections interpretation techniques 

· Design and run regional model experiment for 2010-2040, 2050-2080 and 2071-2100

· Interpretation and provision of the most likely regional climate scenarios for forest ecosystems models

· Use observations and RCM outputs from the 30-year simulation to drive the ecosystem model 

· Validation of ecosystem model

· Run and interpret ecosystem models to provide sustainable forest resources management decisions and policies.

6-Identified training needs:

· UNIX and GRADS scripting language

· Remote assistance for experiments monitoring, data analysis and progressive validation using available data from a running experiment and national climate database.

· Joint training sessions on climate and ecosystem modelling systems
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Appendix

Training workshop on regional climate modeling Program

Ouagadougou-Burkina Faso

July 11-17, 2007

Day 1

08h30-09h30 Welcome and Registration  

09h30-11h30   the context of climate change debate

11h30-12h00   Coffee break

12h00-13h00   Climate change for the general public

13H00-15H00 Lunch Break 

15h00-16h30 Climate Briefing (mechanisms of climate change)

16h30-18h00 climate predictions and projections in West Africa

Day 2

08h30-10h00 climate scenario development (part I)

10h00-10h30 coffee break

10h30-13h00 climate scenario development (part II)

13h00-15h00 Lunch Break

15h00-16h30 Uncertainties and uncertainty management 

16h30-16h45 Break
16h45-18h00 Installation of precis system (theory and practice)

Day 3

08H30-10H00 exercises on precis installation

10h00-10h30 coffee Break

10h30-12h30 Installation of precis data (theory)

12h30-15h00 Lunch Break

15h00-17h00   Precis experimental design (theory)

17h00-18h00 PRECIS experimental design (Practice)

Day 4 

08h30-10h00 Exercises on data installation and the main Precis Directories 

10h00-10h30 Coffee Break

10h30-13H00 Regionalization techniques

13h00-15h00 Lunch Break

15h00-18h00    Validation of 20th century climate simulations (IPCC simulations)

Day 5

08h30-10h00 Practical on Precis experiment configuration

10h00-10h30 Coffee break
10h30-12h30 Practical on precis experiment monitoring

12h30-15h00 Lunch Break  

15h00-18h00 Hands on exercises on precis experiment design

Day 6

08h30-10h00 Discussions on Precis model validation experiments

10h00-10h30   Coffee break

10h30-12h30 Guidance for production and interpretation of future scenarios with precis and IPCC runs

12h30-15h00 Lunch Break

15h00-17h00 Scenario production and interpretation

17h00-18h00 End of workshop ceremony
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