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The innovative MarkSIimGCM tool helps simulate what our weather will be like. g

Knowledge about future weather conditions, such as when the rains will fall and for how
long, is crucial for farmers’ decision-making. In sub-Saharan Africa, 95% of farmland is rain-
fed agriculture. Persistent events such as drought and prolonged rainfall can spell disaster,
which is why being able to project what the weather will be like is critical.

Weather data are also required for global and regional circulation models, the most advanced
tools currently available for simulating the response of the global climate system. Global
circulation models (GCMs) have become increasingly important for climate change science
and provide the basis for most impact studies. While climate models are suitable tools for
evaluating risk, they require accurate daily weather data to feed into model development.
Particularly in developing countries, the availability and quality of historical weather data is
often limited. An online tool is now helping to make weather data freely available worldwide.

The MarkSim tool was developed by Waen
Associates and is supported, among others,

The online MarkSImGCM tool is a stochastic by the CGIAR Research Program on Climate
weather-generating platform that aims to help Change, Agriculture and Food Security

fill this knowledge gap, by helping online users (CCAFS). The tool can be used to generate daily
generate simulated daily weather data across data for multiple years that are characteristic
the globe. It can deliver information about of future climate for any point in the world. The
rainfall, maximum and minimum temperatures ambition is to support agriculture and climate
and solar radiation, and has been specifically researchers and help feed valuable information
designed for tropical countries. to agricultural impact models.

For current weather conditions, MarkSimGCM
uses the WorldClim dataset. WorldClim is

an interpolated surface of weather station
data from around the world where you can
find climate data for past, current and future
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The application works from a set of interpolated climate
surfaces through a third-order Markov rainfall generator to
simulate the occurrence of a rain day. MarkSimGCM uses
a special stochastic resampling of the model parameters to
realistically simulate rainfall and temperature variances for
almost anywhere in the tropics.

MarkSimGCM currently produces output in two formats: as
annual charts of daily rainfall, maximum and minimum air
temperatures and solar radiation, and as annual data files
that are fully compatible with the Decision Support System
for Agrotechnology Transfer (DSSAT) crop modeling system.
MarkSimGCM outputs are specifically tailored to directly feed
into the DSSAT system, which integrates a range of different
crop models and soil, and management databases, allowing
the user to set up different simulations and evaluate the risks
of growing rainfed crops, for example.

Since its launch, MarkSim has received a number of updates.
One visual feature that helps the tool stand out is the Google
Earth satellite imagery and maps interface. By clicking on the
map, MarkSimGCM generates data for a specific location
anywhere in the world that can be used for crop, livestock and
natural resource modeling and risk assessment. In addition to
that, users can also plot climate data in terms of the monthly
mean values of rainfall and daily maximum and minimum
temperature.

In 2013, MarkSimGCM was updated to include data from

a total of 17 individual climate models that were part of the
IPCC’s Fifth Assessment Report (CMIP5). A new feature of the
updated tool is that the user can select any combination of
these 17 models — either just one, all 17, or any combination
in between.

A stochastic weather generator produces artificial time
series of weather data of unlimited length for a location
based on the statistical characteristics of observed
weather at that location.

These types of statistical models are generally
developed in two steps:

the first step focusses on the modelling of daily
precipitation;

the second step concentrates on the remaining
variables of interest, such as maximum and
minimum temperature, solar radiation, humidity and
wind speed, which are modelled conditional upon
precipitation occurrence.

Users can also choose which greenhouse-gas emissions
pathway to use; in CMIP5, these are called “Representative
Concentration Pathways”, and contain a range of low,
moderate and high emissions pathways. The highest pathway
leads to global temperature increases of nearly 5 °C by the year
2100. As for current conditions, the user can plot climate data
for the combination of emissions pathways, year (up to 2099)
and model(s).

To find out more about the MarkSimGCM tool please
visit: http://ccafs.cgiar.org/marksimgcm

You can access the tool directly here:
http://gisweb.ciat.cgiar.org/MarkSimGCM/

About CCAFS

The CGIAR Research Program on Climate Change, Agriculture and Food
Security (CCAFS) is a strategic partnership of CGIAR and Future Earth, led by
the International Center for Tropical Agriculture (CIAT). CCAFS brings together
the world’s best researchers in agricultural science, development research,
climate science and earth system science, to identify and address the most
important interactions, synergies and tradeoffs between climate change,
agriculture and food security. www.ccafs.cgiar.org

CCAFS is supported by CGIAR Fund Donors, Danish International Development
Agency (DANIDA), Australian Government Overseas Aid Program (AusAid), Irish
Aid, Environment Canada, Ministry of Foreign Affairs for the Netherlands, Swiss
Agency for Development and Cooperation (SDC), Instituto de Investigagdo
Cientifica Tropical (IICT), UK Aid, Government of Russia, The European
Union, and with technical support from the International Fund for Agricultural
Development (IFAD).
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