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 
Abstract—Wind energy is rapidly emerging as the primary 

source of electricity in the Philippines, although developing an 
accurate wind resource model is difficult. In this study, Weather 
Research and Forecasting (WRF) Model, an open source mesoscale 
Numerical Weather Prediction (NWP) model, was used to produce a 
1-year atmospheric simulation with 4 km resolution on the Ilocos 
Region of the Philippines. The WRF output (netCDF) extracts the 
annual mean wind speed data using a Python-based Graphical User 
Interface. Lastly, wind resource assessment was produced using a 
GIS software. Results of the study showed that it is more flexible to 
use Python scripts than using other post-processing tools in dealing 
with netCDF files. Using WRF Model, Python, and Geographic 
Information Systems, a reliable wind resource map is produced. 
 

Keywords—Wind resource assessment, Weather Research and 
Forecasting (WRF) Model, python, GIS software.  

I. INTRODUCTION 

OWADAYS, investments in renewable energy are 
growing faster. Not only that it cuts the electric bill but it 

also cleans the Earth’s climate. Moreover, there are many 
sources of renewable energy and one of its sources is wind 
energy. Wind energy is always present because of uneven 
heating of the Earth by the Sun. Therefore, using wind energy 
as source of renewable energy is one of the best options. In 
addition, the Philippines is one of the countries that is rapidly 
developing wind as a primary source of electricity. However, 
assessing wind energy in a particular domain poses a tough 
challenge to the developers and researchers. With the help of 
numerical weather prediction (NWP), it can determine the 
wind resource potential because it uses numerical 
representation of the atmosphere based on current weather 
measurements. 

Based on researches, WRF model performance is better 
than MM5 [1]. The Weather Research and Forecasting (WRF) 
Model is an open source NWP system used for research and 
operational applications. It is fully compressible and is a 
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nonhydrostatic model with vertical coordinates of terrain-
following hydrostatic pressure [2]. The numerical methods the 
model use are 2nd and 3rd order Runge-Kutta scheme. For the 
horizontal and vertical, a 2nd to 6th order advection scheme is 
used. The model supports ideal and real case application. The 
model also supports nesting mode (one-way, two-way, and 
moving nest options). The WRF Modeling System workflow 
is shown in Fig. 1. 

The WRF output is in netCDF format - a representation of 
scientific variables in an array-oriented data. Since the WRF 
model output is considered a meteorological data, there are 
many scientific variables modeled, one of which is the wind 
speed. It consumes larger file size to the system thus an 
extraction of wind speed in the WRF output is needed. There 
are many post-processing tools that can handle netCDF files. 
First is the Panoply netCDF viewer, it can only visualize 
netCDF output but cannot extract and manipulate wind speed. 
Second is by using a GIS software, it supports netCDF files 
but opening such large files are time consuming. Also, it is 
incapable of manipulating wind speed like calculating its 
annual mean wind speed. Lastly, Grid Analysis and Display 
System (GrADS), is an open source post-processing tool used 
to access, manipulate and visualize earth science data like 
netCDF. However, creating scripts for these are very complex. 

Python is widely used by researchers and software 
engineers because of its object-oriented open source 
programming language. It can handle earth science data like 
netCDF and Grib [3]. Being object oriented, its command is 
easier and compact compared to other programming language. 
In this paper, python script was used in extracting wind speed 
from a WRF output (netCDF) file [4]. 

A. Objectives of the Study 

This study aims to produce a wind resource map using 
WRF model, Python scripting and GIS software. Simulation, 
extraction, and visualization are the three main parts of the 
study. For simulation, WRF model was used with 
recommended parameterization by several literatures. For 
extraction of wind speed, Python-based GUI software was 
developed. Lastly, a GIS environment was used for 
visualization. 

Development of a Wind Resource Assessment 
Framework Using Weather Research and Forecasting 

(WRF) Model, Python Scripting and Geographic 
Information Systems 
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