
http://www.researchgate.net/publication/281744225_A_round_table_for_multi-disciplinary_research_on_Geospatial_and_Climate_Data?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_2
http://www.researchgate.net/publication/281744225_A_round_table_for_multi-disciplinary_research_on_Geospatial_and_Climate_Data?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_1
http://www.researchgate.net/profile/Romulo_Goncalves?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Romulo_Goncalves?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Netherlands_eScience_Center?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Romulo_Goncalves?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Jason_Maassen?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Jason_Maassen?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Netherlands_eScience_Center?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Jason_Maassen?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Kostis_Kyzirakos?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Kostis_Kyzirakos?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Centrum_Wiskunde_Informatica?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Kostis_Kyzirakos?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Oscar_Martinez_Rubi?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Oscar_Martinez_Rubi?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Netherlands_eScience_Center?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Oscar_Martinez_Rubi?enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA%3D%3D&el=1_x_7


https://www.researchgate.net/publication/221678031_R_A_Language_and_Environment_for_Statistical_ComputingTeam_RDCVienna_Austria2006?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/221678031_R_A_Language_and_Environment_for_Statistical_ComputingTeam_RDCVienna_Austria2006?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/265415886_Temporal_and_spatial_variability_of_urban_heat_island_and_thermal_comfort_within_the_Rotterdam_agglomeration?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==


https://www.researchgate.net/publication/220457404_Towards_Exascale_Distributed_Data_Management?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==


https://www.researchgate.net/publication/221214157_Column-stores_vs._row-stores_How_different_are_they_really?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/224839797_Model-Based_Geostatistics?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/224839797_Model-Based_Geostatistics?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/254811109_MonetDB_Two_Decades_of_Research_in_Column-oriented_Database_Architectures?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/262280540_Best_of_both_worlds_relational_databases_and_statistics?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/222522267_Multivariable_geostatistics_in_S_The_GSTAT_package?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/222522267_Multivariable_geostatistics_in_S_The_GSTAT_package?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/221220052_Skip_Lists_A_Probabilistic_Alternative_to_Balanced_Trees?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/221678031_R_A_Language_and_Environment_for_Statistical_ComputingTeam_RDCVienna_Austria2006?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/262247664_Column_imprints_A_secondary_index_structure?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==
https://www.researchgate.net/publication/262247664_Column_imprints_A_secondary_index_structure?el=1_x_8&enrichId=rgreq-27a6b22f-7f84-49e5-a20b-9467b86a1bfe&enrichSource=Y292ZXJQYWdlOzI4MTc0NDIyNTtBUzoyNzM1NjQ3MDgzNzI1MDRAMTQ0MjIzNDMxNzg3OA==


l

l

l

l

l
l

l

l l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

0e
+0

0
1e

-0
4

2e
-0

4
3e

-0
4

4e
-0

4
Pr

ec
ipi

tat
ion

 (m
m/

h)

l
l

l l
l

l

l
l l

l

l l

l

l

l

l

l

l
l

l
l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l l

l
l

l

l

l

l

l

l

l

l

l

l
l

l

l

l l

l l

l

l

l

l

290.0

290.5

291.0

291.5

292.0

Se
a s

ur
fac

e t
em

pe
ra

tur
e (

K)

0 5 10 15 20 25 30
Day

l lCoast prec Land prec Sea temp

(a) Correlation of coast and land precipitation

l
l

l
l

l
l

l

l

l

l

l
l

ll

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l
l

l
l

l

l

l

l
l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l
l l

l

l l

ll

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

ll

l

l

l

l

l

l

l

l

l
l

l
l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

ll

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

ll

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

ll

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l
l

l

l

l

l

l

l

l
l

l

l
l

l

l

lll
l

l

l

l

l

l

l

l

l

l

l
l
l

l

l

l
l

l

l
l

l

l

l

l

l

l

l

l

l
l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l l

l

l

l

l
l

l

l

l

l

ll

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l l

l

l

l

l

l

l

l

l

l

l

l

ll

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

ll

l

ll

l

l

l

l

l

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

50

51

52

53

54

2 4 6 8
lon

lat

prec l l l0.0015 0.0020 0.0025

(b) Cumulative precipitation

Fig. 2: Coastal and Land climate

over a gridded area covering the Netherlands. It contains one
measurement per day for each grid cell.

In addition, there are a land-sea mask and measurements of
distance to the coast. The land-sea mask is a value between
0 and 1 that measures the percentage of land in the grid cell,
thus a value larger than 0.5 is considered as land. The distance
to coast is measured in kilometers and a value of less than 10
kilometers denotes a coastal area.

Our step-wise approach goes as follows. First, using data
vaults, we attach the NetCDF data to the database by storing
its location and metadata often stored in the �le header.
The attachment does not imply data loading, therefore, it is
possible to explore large NetCDF repositories. Then using
the NetCDF catalog different meteorological measurements
inside the database are �ltered, aggregated and combined.
The result of these operations are saved into a table, array
or materialized view to allow future usage without the need
to re-calculate them. For �exibility, the user might opt fora
non-materialized view so the operations are re-computed and
their results contain the underlying changes to the NetCDF
repositories' data.

Using MonetDB's R front-end we query the NetCDF data,
i.e., actual data is loaded at this point. Through the R dplyr
packageMonetDB.R[25] �ltering, grouping, and aggregation
operations are pushed into the database for execution and
only the result is moved to the R environment. In this way,
large amounts of data can be inspected and �ltered out before
transferring it to the R front-end to identify, for instance, cor-
relations. Such a feature was exploited to plot the correlation
of coastal and inland precipitation in Figure 2a.

For further advanced analysis or visualization we use the
functionality available in the R packages. The example R code
below plots the cumulative precipitation points, aggregated in-
side the database, in the area of the Netherlands, c.f. Figure 2b.

# a c c e s s t o Google maps
map<� get_map ( l o c a t i o n = ' N e t h e r l a n d s ' ,

zoom=7)

mapPoints <� ggmap ( map)+
geom_point (

d a t a =cumprecdf ,
aes ( x= lon , y= l a t , s i z e= p rec ) ,
c o l o u r =" b lue "
) +

g g t i t l e ( " Cumula t i ve p r e c i p i t a t i o n " )

After loading, the NetCDF data is available to any front-
end of MonetDB. For instance, the maximum precipitation
measurements (mm/h) over a 10 days period are given by the
aggregate query in Figure 3 which is executed through the
SQL front-end an uses the same NetCDF data.

B. Urban planning use case

Urban areas are exposed to the same climate as regional
areas, however, the urban characteristics can in�uence ther-
mal comfort of citizens at local scale [30]. Ketterer and
Matzarakis [23] showed that air temperature is not enough
to quantify the intra-urban spatial variability of climatewith
respect to human thermal comfort. Human thermal comfort
depends on the combined effect of air temperature, air hu-
midity, wind speed, and radiation [19], but wind speed and
radiation are affected by the urban geometry such as the height
and spacing of buildings. Hence, to improve urban thermal
environment it is necessary to understand spatial and temporal
variability of local climate [30].

Next to detail climate, climate researchers also need to
use spatial parameters like mean building height and the sky
view factor (SVF) [15]. These parameters are calculated using
a Digital elevation model (DEM). Such an approach was
followed by the authors in [30] to study thermal and spatial
variability of an urban heat island. They used a network of
weather stations located at the city center of Rotterdam anda

Fig. 3: Extreme precipitation
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(a) KNMI and WU stations
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(b) WU stations 0.1 degree distance from a KNMI station

Fig. 4: Geospatial data combined with Climate data

point cloud data set as DEM. Point Cloud data is collected
using airbone laser scanning. Airborne laser scanning is a
remote sensing technology which collects large amounts of
point data to be the base of digital surface or elevation models.

For the urban planning scenario we combine data from
KNMI stations with data from Weather Underground (WU)
stations [8] which are the ones used in [30]. We enrich this
data with spatial information using theActueel Hoogtebestand
Nederland 2(AHN2) [6] point cloud data set which is the
Dutch elevation map. AHN2 is composed by 640 billion points
stored in 64 000 LAZ �les.

The Netherlands has few hundred of WU stations which log
information about wind direction, temperature, humidity,pre-
cipitation, etc.. Figure 4a shows the location of these stations
with KNMI stations colored in red and WU stations colored in
blue. The WU measurements are logged every 10 minutes and
provided as open data. Using measurements between January
1st 2014 until March 1st 2015 stored as CSV �le, data is
loaded iteratively, i.e., only the required columns are loaded.
For example, only the columns stationID, precipitation, time,
location (latitude and longitude coordinates) are loaded.The
remaining columns are loaded upon request. Such an approach
allows partial vertical loading of wide CSV �les, i.e., large
number of attributes, into tables with few columns.

Exploiting the fact that KNMI weather stations are highly
reliable, their measurements are used to determine the devi-
ation on the WU stations measurements, and thus identify
possible heat islands. Using geographic information and func-
tionality from the geospatial module (for polar and Cartesian
coordinates conversion and distance calculation) and the R
module, Figure 4b plots the WU stations (the ones in green)
within 0.1 (polar coordinate) degree distance from each KNMI
station (the ones in red).

Our search zooms in into the city center of Rotterdam and
checks the temperature difference between WU stations and
the nearest KNMI station. Using data from February 2015 the
monthly average temperature difference at 4PM is shown in
Figure 5a. All stations report on average higher temperatures
than the KNMI station. StationIROTTERD21has the highest
difference.

A study of each station surroundings is necessary for the

identi�cation of heat islands. A long with the experiments
in [30] we use AHN2 data as DEM. In our approach a �at table
is used for storing point cloud data, where a different column
is used for storing the X, Y, Z coordinates. As a result, each
point is stored as a different tuple in the �at table. Such a
storage model facilitates integration of point cloud data with
other data sets and exploits the IO ef�ciency of column-stores.

AHN2 has a sample density of 6 to 10 points per square
meter. Its density is perfect to create a sky view factor (SVF) of
Rotterdam city center. Using the MonetDB geospatial module,
we extracted from AHN2 all points comprising Rotterdam city
center. The height map of these points is shown in Figure 5b,
the points are colored by height, with blue for the lowest points
and red for the highest points. The points are loaded into
SAGA using the functionalityImport Tables from SQL query.
They are used as input to determine the sky view factor.

Using the SVF function from SAGA with the same pa-
rameters as the ones used in [30] we created a plot for
Rotterdam city center, shown in Figure 5c. The white areas
have high SVF value, yellow medium and red means low SVF.
Based on the height map, SVF information,IROTTERD21's
location (courtyard) and elevation (0 meters), which reports
zero average wind speed, it seems we are in the presence of
a heat island.

C. A glimpse of the system ef�ciency

For all these use cases the main focus was �exibility.
Nevertheless, ef�ciency of the solution is already visiblein
some components, mostly in the geospatial module. The load
and indexing of the entire AHN2 data set takes around 18
hours. Rapidlasso LAStools [11] in a similar machine takes
around 23 hours to prepare the same data set for ef�cient
querying [31].

With higher cost of data preparation, LAStools is not able
to out-perform MonetDB for the Rotterdam city selection
out of AHN2. MonetDB takes 5.47 seconds with 1 thread
or 3.86 seconds with 16 threads to extract 37345849 points
while Rapidlasso LAStools takes 6.08 seconds if it outputs
las format, but for text format which is necessary to import
the data into SAGA library it takes 73,06 secs. A detailed




