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ABSTRACT

Developing countries especially those in sub-Saharan Africa face a major challenge in meteorologi-
cal prediction and numerical assessment of wind and solar resources. This is mainly attributed to lack 
of expertise and requisite equipment. A proven approach is the utilization of remote grid computing 
essentially undertaking grid computing remotely by accessing the grid computers in host countries 
with more advanced Information Technology infrastructure. This chapter details the utilisation of a 
Numerical Mesoscale model with a horizontal resolution of 1 km in assessing wind resources in Kenya. 
The presented country in Sub-Saharan Africa uses a large-scale High-Performance Computer (HPC) 
that combines heterogeneous computing resources in Germany. The same model can be used for as-
sessment of solar resources.
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INTRODUCTION

German Grid Initiative (D-Grid)

The D-Grid Initiative (German Grid Initiative) 
(Neuroth, Kerzel, & Gentzsch, 2007) provides 
a grid computing infrastructure that helps in 
establishing the concept of e-Science in three 
main areas, namely Grid computing, Knowledge 
management and e-Learning. Started in Septem-
ber, 2005, the initiative consists of the following 
6 community projects, an integration project and 
several Partner projects as shown in Table 1.

The D-Grid Integration project essentially 
seeks to be the grid resource and service pro-
vider for the science community in Germany. 
Thus it deals with D-Grid base software, deploy-
ment and operation of the D-Grid infrastructure, 
networks and security and lastly manages the 
D-Grid project office. It thus manages all the 
developments from different community projects 
in one common D-Grid Platform.

Of particular interest to the development of 
renewable energies in Sub-Saharan Africa is the 
WISENT project. This e-Science project inves-
tigates the influence of weather and climate on 
transformation, transport and utilisation of Energy. 
It integrates the cooperation of scientific organi-
zations that use grid technologies in the field of 
energy meteorology.

WISENT

WISENT (Wissensnetz Energiemeteorologie) 
utilizes grid resources to develop forecast meth-
ods capable of determining the level of power 
generation in near real-time in order to control 
power plants for optimal energy production. This 

helps ameliorate the challenge of determination 
of the availability of renewable energy sources 
like wind and solar, due to their fluctuations as a 
result of meteorological factors. The main project 
partners in this project are the German Aerospace 
Centre (DLR), University of Oldenburg, OFFIS, 
and Meteocontrol GmBH. Their expertise and 
roles in the WISENT project is shown in Figure 1.

The need for grid computing in energy me-
teorology is to help overcome the challenges like 
accessing distributed data, exchanging large het-
erogeneous data sets, archiving data and speeding 
up applications. The grid allows running of more 
complex models and large data set processing, 
hence improving forecast methods and optimal 
micrositing of power plants.

ACCESS PORTAL TO THE D-GRID

The WISENT High-Performance 
Computing Cluster (HPCC)

In a bid to enhance the use of simulation models 
for purposes of improving forecast methods and 
optimal micrositing of power plants, the WI-
SENT project received from the D-GRID, grid 
middleware (Globus Toolkit, UNICORE, gLite, 
etc) which were installed and configured in a 
High-Performance Computing Cluster (HPCC). 
The aim was to allow the utilisation of resources 
within the D-GRID infrastructure. In the year 
2008, the cluster system was expanded further with 
other Master nodes as well as implementation of a 
RAID-System. Additionally a Mesoscale Model, 
the Weather Research and Forecasting (WRF) 
model was installed. This model is the one to be 
used in simulations of solar and wind resources.

Table 1. Main projects within the German grid initiative 

Community Projects Partner Projects

AstroGrid-D, C3-Grid, GDI-Grid, HEP-Grid, InGrid, MediGRID, SuGi, TextGrid WISENT



 

 

6 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/application-grid-computing-meteorological-

assessment/58750

Related Content

Proximity-Based Alert Forwarding Under Varying Mobility Levels in Adhoc Networks
Konstandinos Koumidis, Panayiotis Kolios, Christos Panayiotouand Georgios Ellinas (2016). International

Journal of Distributed Systems and Technologies (pp. 61-76).

www.irma-international.org/article/proximity-based-alert-forwarding-under-varying-mobility-levels-in-adhoc-

networks/168577

Resource Management
Valentin  Cristea, Ciprian  Dobre, Corina  Stratanand Florin  Pop  (2010). Large-Scale Distributed

Computing and Applications: Models and Trends  (pp. 75-90).

www.irma-international.org/chapter/resource-management/43103

Securing Real-Time Interactive Applications in Federated Clouds
Michael Boniface, Bassem Nasser, Mike Surridgeand Eduardo Oliveros (2012). Achieving Real-Time in

Distributed Computing: From Grids to Clouds  (pp. 160-173).

www.irma-international.org/chapter/securing-real-time-interactive-applications/55247

DEVS-Based Simulation Interoperability
Thomas Wutzlerand Hessam Sarjoughian (2010). Handbook of Research on Discrete Event Simulation

Environments: Technologies and Applications  (pp. 75-91).

www.irma-international.org/chapter/devs-based-simulation-interoperability/38258

Adaptive Processor Allocation for Moldable Jobs in Computational Grid
Kuo-Chan Huang, Po-Chi Shihand Yeh-Ching Chung (2009). International Journal of Grid and High

Performance Computing (pp. 10-21).

www.irma-international.org/article/adaptive-processor-allocation-moldable-jobs/2165

http://www.igi-global.com/chapter/application-grid-computing-meteorological-assessment/58750
http://www.igi-global.com/chapter/application-grid-computing-meteorological-assessment/58750
http://www.irma-international.org/article/proximity-based-alert-forwarding-under-varying-mobility-levels-in-adhoc-networks/168577
http://www.irma-international.org/article/proximity-based-alert-forwarding-under-varying-mobility-levels-in-adhoc-networks/168577
http://www.irma-international.org/chapter/resource-management/43103
http://www.irma-international.org/chapter/securing-real-time-interactive-applications/55247
http://www.irma-international.org/chapter/devs-based-simulation-interoperability/38258
http://www.irma-international.org/article/adaptive-processor-allocation-moldable-jobs/2165

