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● Integrated Raster/Vector analysis: Zonal statistics

● Raster-vector statistics: DEM stats per watershed

● ECA&D climatic data

● Country-wise statistics of aggregated precipitation 
ECA&D data: 1951-1980 versus 1981-2010

● Calculating a differences map for the two 30ys periods

Session Objectives
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Exercise – GRASS GIS 7 startup with NC data
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Raster-vector statistics: DEM stats per watershed

1) Watershed calculation (basin parameter) – Wake County, NC

2) Vectorization of watersheds (wxGUI: File  Map type conversions)→

# Set computational region to elevation model
g.region raster=elevation -p

# calculate watershed basins (threshold in cell units)
r.watershed elevation=elevation basin=basins_10k \
    threshold=10000

r.to.vect input=basins_10k output=basins_10k type=area \
    column=basin_num

# colorize by basin number
v.colors map=basins_10k use=attr \
    column=basin_num color=bcyr

3) Show vector watersheds (shaded)
● Map “elevation.shaded”
● Watershed map with transparency
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Raster-vector statistics: DEM stats per watershed

With v.rast.stats
we will calculate
univariate statistics
per polygon based
on a raster map.

Results are added
as new columns to
the attribute table
of the watershed
map.
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Raster-vector statistics: DEM stats per watershed

Statistics per 
watershed ID ...

v.rast.stats map=basins_10k raster=elevation \
    column_prefix=elev
v.db.select basins_10k separator=comma

3) Zonal statistics of elevation data per watershed basin
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Zonal statistics in GRASS GIS

with the ECA&D climate data



©
2
0

1
6

 M
a
rk

u
s 

N
e
te

le
r

Overview

Course data download address:

http://www.mundialis.de/workshops/nina2016/ecad5_grassdata/
- ecad5_grassdata_ll.zip|.tar.gz   6.3MB

Get the package and save it on your computer.
Unpack the GRASS GIS location into your $HOME/grassdata/

Content for exercises:
● Aggregated ECA&D climatic data (http://www.ecad.eu/):

derived from daily data, 0.25° pixel resolution
● precip.1951_1980.monthly_sums.01 .. 12 and annual sums
● precip.1981_2010.01.sum .. 12.sum and annual sums
● tmean.1951_1980.monthly_avgs.01 .. 12
● tmean.1981_2010.01.avg ... 12.avg

● Related elevation model
● NaturalEarth Admin0 country borders:

http://www.naturalearthdata.com/downloads/110m-cultural-vectors/

http://www.mundialis.de/workshops/nina2016/ecad5_grassdata/
http://www.ecad.eu/
http://www.naturalearthdata.com/downloads/110m-cultural-vectors/
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Exercise – GRASS GIS 7 startup with ECA&D data
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Exercise – ECA&D data

QUICK DATA ASSESSMENT: 
Getting a feeling for the data

● use icon "Add multiple raster or vector map layers"

● assign appropriate color tables: 
"celsius" and "precipitation_monthly"
● Use right mouse button in layer manager on map
● Alternative: Menu Raster  Manage colors  r.colors for quicker workflow→ →

● add legend
● try "precipitation" color table instead of "precipitation_monthly", redisplay
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ECA&D Zonal statistics I

Country-wise statistics of aggregated precipitation ECA&D 
data: 1951_1980 versus 1981_2010

# check the available column (or use wxGUI attribute manager)
v.info -c country_boundaries

# look at country names
v.db.select country_boundaries column="NAME_ENGLI"

# for zonal statistics, we convert the vector polyons to raster model
g.region rast=precip.1981_2010.sum -p
v.to.rast country_boundaries output=country_boundaries use=cat \
   labelcolumn="NAME_ENGLI"

# check raster polygons
r.category country_boundaries

(cont.)http://grass.osgeo.org/wiki/Zonal_statistics

http://grass.osgeo.org/wiki/Zonal_statistics
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ECA&D Zonal statistics II

Country-wise statistics of aggregated precipitation ECA&D 
data: 1951_1980 versus 1981_2010

# Now we generate univariate zonal statistics, 
# writing the results to CSV file: for each zone univariate statistics
# are performed for all pixels falling into each zone

r.univar -t precip.1981_2010.sum zones=country_boundaries \
            sep=comma output=countries_precip.1981_2010.sum.csv

(cont.)
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Calculating a differences map for the two 30ys periods
# we want to be sure to have the computational region set
   g.region rast=precip.1981_2010.06.sum -p
   r.mapcalc "precip_diff_1951_1981_2010 = \
      precip.1951_1980.sum - precip.1981_2010.sum"

# apply inverse “differences” color table
   r.colors -n precip_diff_1951_1981_2010 \
      color=differences

Now visualize in wxGUI along 
with “country_boundaries”
as boundaries

Exercise – Calculating new maps from time series

If you think that precipitation should have become more, swap the maps in the
differences calculation! Older – newer or newer – older...

Data: ECA&D V5
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ECA&D Zonal statistics III

Country-wise statistics of aggregated ECA&D data (cont.)

# ... open CSV file in spreadsheet software or R
soffice countries_precip_1981_2010_sum.csv

# precipitation differences of 1951-1980 and 1981-2010
r.univar -t diff_1951_1981_2010 zones=country_boundaries \
  sep="," output=countries_precip_1951_1980_vs_1981_2010_sum.csv

# open also this file in a spreadsheet software  
soffice countries_precip_1951_1980_vs_1981_2010_sum.csv

Sort data by "mean" column; then do column  or net plot
on country and “mean” precipitation
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