
Exercise 2:  

  

Environmental Databases 

  

Aim:  
  
• To familiarize with environmental databases 

• To learn how to import different kind of data in QGIS 

• To prepare the environmental data for a Landscape Genomics experiment 

 

INTRODUCTION   

Data Access  

 

Continue working on the QGIS project of exercise 1 and download the data of exercise 2 

from the course website.  

Use the links provided on the course website to access to the different databases of 

environmental variables.  

 

 

 

EXERCISE 

We want to gather environmental descriptors that will be used to study local adaptation of 

the Sheep population in Morocco. There are several questions that have to be addressed 

before starting the research of environmental data: 

 

Q1) What are the selective pressures I want to study?  

Q2) What is the spatial extent required? 

Q3) What is the spatial resolution required?  

Q4) What is the temporal resolution and extent required?  

 

Once these questions are answered to, we can move on to downloading the data. Here below 

there is a brief introduction on how to download data from some of the most currently used 

environmental databases. Some variables are mandatory for the next steps of the exercise, 

but feel free of looking for other variables if you think they might be interesting for the 

analysis.  

 

WorldClim  http://www.worldclim.org/  (mandatory)  

 

Worldclim contains past, current and future climate data in raster format. The extent is global 

and the several resolutions are available. We want to download the Bioclimatic variables set. 

This is a set of 19 variables related to precipitation and temperatures. Here below is shown 

the descriptive of each variable.  

http://www.worldclim.org/


 

BIO1 = Annual Mean Temperature 
BIO2 = Mean Diurnal Range (Mean of monthly (max temp - min temp)) 
BIO3 = Isothermality (BIO2/BIO7) (* 100) 
BIO4 = Temperature Seasonality (standard deviation *100) 
BIO5 = Max Temperature of Warmest Month 
BIO6 = Min Temperature of Coldest Month 
BIO7 = Temperature Annual Range (BIO5-BIO6) 
BIO8 = Mean Temperature of Wettest Quarter 
BIO9 = Mean Temperature of Driest Quarter 
BIO10 = Mean Temperature of Warmest Quarter 
BIO11 = Mean Temperature of Coldest Quarter 
BIO12 = Annual Precipitation 
BIO13 = Precipitation of Wettest Month 
BIO14 = Precipitation of Driest Month 
BIO15 = Precipitation Seasonality (Coefficient of Variation) 
BIO16 = Precipitation of Wettest Quarter 
BIO17 = Precipitation of Driest Quarter 
BIO18 = Precipitation of Warmest Quarter 
BIO19 = Precipitation of Coldest Quarter 

 

We want to work with the highest resolution possible (30 seconds ~ 1 km), but we don’t 

want to download the data covering the whole world (it is several GB of files). For this reason, 

the 19 bioclim variables for the Morocco region are already provided in the data folder of 

exercise 2. Load them on the QGIS project.  

  

DIVA-GIS http://www.diva-gis.org/Data (mandatory) 

 

DIVA-GIS is a repository of many type of georeferenced data. The database is one of the 

best structured and allow to download data country-by-country. Go to the DIVA-GIS website 

and click on Country Level Data. Look for Morocco in the country list. Download data 

corresponding to the subjects Land Cover and Elevation.  

Load the data on the QGIS project.  

 

 

NASA Earth Observations https://neo.sci.gsfc.nasa.gov/ 

(mandatory) 

 

The data we gathered so far already represents finished products that sums up a specific 

condition. For many variables, it will be hard to find an ‘overall mean’ as it was the case for 

temperature and rainfall. We will therefore need to calculate it by ourselves based on 

temporal series. The NASA Earth Observations database contains temporal series for many 

different variables. Any variable can be downloaded at a specific resolution for a specific time 

point (usually daily, weekly and monthly means). The files are downloadable in many format 

(including .tiff raster files) and can be accessed via a dedicated FTP server. For our exercise, 

we already included in the exercise 2 data folder the Cloud Fraction data for Morocco for the 

monthly mean of August from 2002 to 2017.  

 

Q5) What does this variable represent?  

 

http://www.diva-gis.org/Data
https://neo.sci.gsfc.nasa.gov/


Visualize it on the QGIS project.  

 

  

Find other variables! 

 

Use the links shown on the course website to look for other variables that you want to employ 

for the study. You can also try to use other resources, for ex. if you have a very specific 

variable in mind you can try to look up for it from Google.  

 

Find at least 2 additional variables that you want to employ for an adaptation study and add 

them to the QGIS project.  

 

 

Optional: Seascape Data 

 

Later on in the exercises we will work on a dataset focusing on a fish population living on the 

west coast of Australia.  

 

Q6) What differences do you expect between the description of a landscape and a seascape? 

 

For your interest, here below are listed a couple of sources of data that are commonly used 

when describing a seascape.  

 

Optional: Copernicus Marine Environment Monitoring Service 

(http://marine.copernicus.eu/) 

 

This database contains several ocean products with global extent and high resolution. For 

instance, it is possible to find monthly to daily records related to ocean temperatures, 

salinity, chlorophyll concentration, water color, current direction, productivity, etc. The 

database allows to perform selective queries (i.e. to look for a specific variable, with a 

particular extent or resolution) and to download data according to specific filters (spatial and 

temporal). This website requires the creation of a free account to access the data. 

 

 Optional: Global Multi-Resolution Topography Data Synthesis 

(https://www.gmrt.org/) 

 

In seascape analysis, bathymetry is one of the most recurrent environmental descriptor. This 

website provides a tool to extract very high resolution (up to hundreds of meters) bathymetry 

data for a specific location. Moreover, the same tool can be used to download altitude data 

at high resolution and is therefore a good resource for landscape genomics experiments on 

land.  

 

 

 

http://marine.copernicus.eu/
https://www.gmrt.org/

