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Temporal and spatial considerations 
• From FDES 2013 

– Environment statistics require the 
simultaneous consideration of a 
number of temporal and spatial 
issues. 

– Important to align the temporal 
aggregations of environmental data 
with those used in economic and 
social statistics to ensure their proper 
integration, often a uniform calendar 
or fiscal year do not fit the diversity of 
natural phenomena;  

– therefore the use of different time 
scales, longer or shorter time periods 
is also necessary for the aggregation 
of environmental data over time. 



Temporal and spatial considerations 
• For example, in fluid environmental phenomena, the temporal 

dimension is needed since there can be ebbs and flows, droughts 
and floods, snow and runoffs which all influence measurements.  

• Sometimes daily variations and at other times variations seasonal 
depending on what is being measured. Seasonal variations can be 
seen in the fluctuations in certain types of fish biomass, surface 
water levels, ice cap surface or the incidence of fires – monitoring 
focused more during some months 

• Temporal statistics often point out the maximum, the minimum 
and/or other ways of describing the relevant phenomenon and its 
levels below or above certain benchmarks, and are not restricted 
to a sum or an average over a longer period.  

• When environmental data are produced at irregular intervals, 
environment statistics based on these data can still be produced 
at regular intervals if there are enough data points in each period 
to do so. 



Temporal and spatial considerations 

• Spatial consideration 

– occurrence and impacts of environmental phenomena 
are distributed through space without regard for 
political-administrative boundaries.  

– The most meaningful spatial units for environment 
statistics are natural units, such as watersheds, 
ecosystems, eco-zones, landscape or land cover units; 
or management and planning units based on the 
natural units, such as protected areas, coastal areas or 
river basin  

– However, admin regions ( e.g districts) can be 
combined with natural units. 



GIS Data 
Vector vs. Raster 

Spatial data that can be visualized in a GIS  comes in two formats, vector and 
raster              

  Description Examples Common File 
Extensions 

vector uses coordinate 
geometry and is 
represented as 
points, lines, or 
polygons. 

contour lines; 
boundaries that 
delineate a 
watershed 

.shp, .svg. 

raster digital image 
represented by 
grid cells with 
values (pixel sizes) 

digital elevation 
model (DEM); 
satellite imagery 

.tif, .img, ESRI grid 

                                                                                                                               



GIS Data - Vector vs. Raster 

 



Geospatial information 

• Geospatial information presents the location and 
characteristics of different attributes of the  
atmosphere, surface and sub-surface.  

• It is used to describe, display and analyze data 
that have discernible spatial aspects, such as land 
use, water resources and natural disasters. 

• Geospatial information allows for the visual 
display of different statistics in a map-based 
layout, which can make it easier for users to work 
with and understand the data. 



Geospatial information 
• The complexity of current environmental issues  

 (e.g., climate change, biodiversity loss, ecosystem 
health, natural disaster frequency and intensity, 
population growth, food and water shortages, etc.) 
increasingly calls for the integration of geospatial 
information, statistics and sectoral data for more 
effective and efficient monitoring of progress in 
the environmental pillar of sustainable 
development.  

• Geographic Information Systems (GIS) can help 
establish the links between different types and 
layers of data by providing powerful tools for 
storage and analysis of spatial data and by 
integrating databases from different sectors in the 
same format and structure. 



Geospatial information 
• A GIS is a computer system capable of capturing, 

storing, analyzing, and displaying geographically 
referenced information. 

• Geospatial data can be acquired using a variety of 
technologies such as Global Positioning System (GPS) 
and Remote Sensing satellites.  

• Land surveyors, census takers, aerial photographers, 
police, and even average citizens with a GPS enabled 
cell phone can collect geospatial data using GPS or 
street addresses that can be entered into GIS.  

• The attributes of the collected data, such as land-use 
information, demographics, landscape features, or 
crime scene observations, can be entered manually or, 
in the case of a land survey map, digitized from a map 
format to a digital format by electronic scanning.  



GIS data collections 
 



 



 



Remote sensing 
• Remote sensing data from satellites are acquired digitally 

and communicated to central facilities for processing and 
analysis in GIS.  

• Digital satellite images, for example, can be analyzed in GIS 
to produce maps of land cover and land use.  

• When different types of geospatial data are combined in 
GIS (e.g., through combining satellite remote sensing land 
use information with aerial photographic data on housing 
development growth), the data must be transformed so 
they fit the same coordinates.  

• GIS uses the processing power of a computer, together with 
geographic mapping techniques (cartography), to transform 
data from different sources onto one projection and one 
scale so that the data can be analyzed together 



Remote sensing 
• Remote sensing is a technique for gathering information 

about an object without coming into physical contact with it. 

• It is the quantitative analysis of digital information where 
measurements can be made from ground, aircrafts or 
satellites. The information is carried by electromagnetic 
radiation.  

• With remote sensing, skills are needed in digital image 
analysis where computer programming, image display tools 
and statistics, etc., are required for interdisciplinary work that 
might involve scientists and experts in various fields - biology, 
climatology, geology, atmospheric science, chemistry, 
oceanography, and more.  

• With satellite remote sensing, global issues can be addressed 
by monitoring regional and global changes 

• Source:  Government Accountability Office, (2004), Geospatial Information: Better Coordination Needed to 
Identify and Reduce Duplicative Investments, http://www.gao.gov/assets/250/243133.pdf34 

 



Satellites 

 



Satellites 
Positions around the globe 



Resolution of satellite data 
• The most common characterization of different satellite remote 

sensing (RS) systems results from the systems diverse spatial, 
temporal and spectral resolutions.  

• Spatial Resolution 
• The spatial resolution specifies the pixel size of satellite images 

covering the earth surface. 
– High spatial resolution: 0.41 - 4 m 
– Low spatial resolution: 30 - > 1000 m 

 
• Temporal Resolution 
• The temporal resolution specifies the revisiting frequency of a 

satellite sensor for a specific location. 
– High temporal resolution: < 24 hours - 3 days 
– Medium temporal resolution: 4 - 16 days 
– Low temporal resolution: > 16 days 
 

• Spectral Resolution 
• In the first instance, a sensor's spectral resolution specifies the 

number of spectral bands in which the sensor can collect reflected 
radiance. But the number of bands is not the only important aspect of 
spectral resolution. The position of bands in the electromagnetic 
spectrum is important, too. 
– High spectral resolution: - 220 bands 
– Medium spectral resolution: 3 - 15 bands 
– Low spectral resolution: - 3 bands 

 
• For example the temporal resolution of a satellite like Landsat is 16 

days, while for a NOAA satellite it is four hours. So the NOAA satellite 
has a higher temporal resolution than Landsat, but a lower spatial 
resolution (1.1 km versus 30 meters). 



                                                  spectral absorptance 

Spectral Reflectance 

INCOMMING 
radiation 

REFLECTED 
radiation 

Surface of the earth and its environment – lakes, ocean, 
settlements etc 

Colours 
represent 
different 
spectrum 
(wavelength 
etc) of  
radiation 





• Band 1 (Blue: 0.45 - 0.52 mm) 
– good water penetration 

– differentiating soil and rock surfaces 
from vegsmoke plumes 

– most sensitive to atmospheric haze 

• Band 2 (Green: 0.52 - 0.60 mm) 
– water turbidity differences 

– sediment and pollution plumes 

– discrimination of broad classes of 
vegetation 

• Band 3 (Red: 0.63 - 0.69 mm) 
– strong chlorophyll absorption (veg. vs. 

soil) 

– urban vs. rural areas 

Landsat Thematic Mapper Bands and their Uses 



• Band 4 (NIR1: 0.76 - 0.90 mm) 
– different vegetation varieties and 

conditions 

– dry vs. moist soil 

– coastal wetland, swamps, flooded areas 

• Band 5 (NIR2: 1.55 - 1.75 mm) 
– leaf-tissue water content  

– soil moisture 

– snow vs cloud discrimination 
• Band 6 (Thermal: 10.4 - 12.5 mm)  

– heat mapping applications (coarse 
resolution) 

– radiant surface temperature range: -
100oC  to +150oC 

• Band 7 (NIR3: 2.08 - 2.35 mm) 
– absorption band by hydrous minerals 

(clay, mica) 

– lithologic mapping (clay zones) 

Landsat Thematic Mapper Bands and their Uses 



GIS Tools 
• 1 Open source software 

– Desktop GIS 
– Other geospatial tools 

• Web map servers 
• Spatial database management systems 
• Software development frameworks and libraries (for web applications) 
• Software development frameworks and libraries (non-web) 
• Cataloging application for spatially referenced resources 
• Other tools 

• 2 Notable commercial or proprietary GIS software 
– Desktop GIS 

• Companies with high market share 
• Companies with minor but notable market share 

– GIS as a service 
• Companies with high market share 

– Spatial DBMS 
– Spatial Data Transformation Tools 

 
 
 
 

(Source: http://en.wikipedia.org/wiki/List_of_geographic_information_systems_software) 

 



Free GIS tools - (Non Exhaustive list) 

• GRASS GIS – Originally developed by the U.S. Army Corps of Engineers, 
open source: a complete GIS 

• SAGA GIS – System for Automated Geoscientific Analysis- a hybrid GIS 
software. SAGA has a unique Application Programming Interface (API) and 
a fast growing set of geoscientific methods, bundled in exchangeable 
Module Libraries. 

• Quantum GIS – QGIS is an Open Source GIS that runs on Linux, Unix, Mac 
OS X, and Windows. 

• MapWindow GIS – Free, open source GIS desktop application and 
programming component. 

• ILWIS – ILWIS (Integrated Land and Water Information System) integrates 
image, vector and thematic data. 

• uDig – Open source GIS desktop application (API and source code (Java) 
available). 

• gvSIG – Open source GIS written in Java. 
• JUMP GIS / OpenJUMP – (Open) Java Unified Mapping Platform (the 

desktop GIS OpenJUMP, SkyJUMP, deeJUMP and Kosmo emerged from 
JUMP 
 



Free GIS tools - (Non Exhaustive list) 
• WebMap Server 

– Mapnik - C++/Python library for rendering - used by OpenStreetMap 

– GeoServer 

– MapGuide Open Source – Web-based mapping server. 

– MapServer – Web-based mapping server, developed by the University of Minnesota. 

• Spatial Database Management Systems 
– PostGIS – Spatial extensions for the open source PostgreSQL database, allowing geospatial queries. 

– TerraLib is a spatial DBMS and also provides advanced functions for GIS analysis. 

– SpatiaLite – Spatial extensions for the open source SQLite database, allowing geospatial queries. 

• Software Development Frameworks and Libraries (non-web) 
– GeoTools – Open source GIS toolkit written in Java, using Open Geospatial Consortium specifications. 

– GDAL / OGR 

– Orfeo toolbox 

• Software Development Frameworks and Libraries (for web applications) 
– OpenLayers – open source AJAX library for accessing geographic data layers of all kinds, originally 

developed and sponsored by MetaCarta. 

– MapFish 

– GeoBase (Telogis GIS software) - Geospatial mapping software available as a Software development 
kit, which performs various functions including address lookup, mapping, routing, reverse geocoding, 
and navigation. Suited for high transaction enterprise environments. 

• Cataloging application for spatially referenced resources 

– GeoNetwork opensource – A catalog application to manage spatially referenced 
resources 

 



Commercial GIS (Non exhaustive list) 

• Autodesk – Products include Map 3D, Topobase, MapGuide and other 
products that interface with its flagship AutoCAD software package. 

• Bentley Systems – Products include Bentley Map, Bentley Map View and 
other products that interface with its flagship MicroStation software 
package. 

• ERDAS IMAGINE by ERDAS Inc; products include Leica Photogrammetry 
Suite, ERDAS ER Mapper, and ERDAS ECW JPEG2000 SDK (ECW (file 
format))are used throughout the entire mapping community (GIS, Remote 
Sensing, Photogrammetry, and image compression). 

• Esri – Products include ArcView 3.x, ArcGIS, ArcSDE, ArcIMS, ArcWeb 
services and ArcGIS Server. 

• Intergraph – Products include G/Technology, GeoMedia, GeoMedia 
Professional, GeoMedia WebMap, and add-on products for industry 
sectors, as well as photogrammetry. 

• MapInfo by Pitney Bowes – Products include MapInfo Professional and 
MapXtreme. 

• Smallworld – developed in Cambridge, England (Smallworld, Inc.) and 
purchased by General Electric and used primarily by public utilities. 

 



Demo on GIS 

• QGIS - A Free and Open Source Geographic 
Information System 
(http://www.qgis.org/en/site/) 

• Refer to QGIS Tutorial: 
http://www.qgistutorials.com/en/ 

• A simple map with attributes for 
environment statistics 

 

http://www.qgis.org/en/site/
http://www.qgistutorials.com/en/


Some data sources for Africa 

• Data Websites: Africa: 
https://lib.stanford.edu/gis-branner-
library/data-websites-africa 

• AfricaMap: 
http://worldmap.harvard.edu/africamap/ 

 

 

https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
https://lib.stanford.edu/gis-branner-library/data-websites-africa
http://worldmap.harvard.edu/africamap/


Example 

• Eco regions 



Example attribute table 

• Tabular data 
wkt_geomOBJECTID RASTRWT F_AREA Class ID Hectares Shape_Leng Shape_Area DistrictCd EsaTypeCd

POLYGON((539754.74980000033974648 7750416.30140000022947788,539744.04719999991357327 7750363.660500000230968,539728.14520000014454126 7750332.10639999993145466,539696.53500000014901161 7750329.57390000019222498,539672.77469999995082617 7750311.21370000019669533,539635.83009999990463257 7750287.62820000015199184,539619.97860000003129244 7750271.87650000024586916,539598.82650000043213367 7750245.60659999959170818,539609.20010000001639128 7750195.53199999965727329,539635.39989999961107969 7750153.3080000001937151,539630.03170000016689301 7750121.72009999956935644,539648.43230000045150518 7750111.1261999998241663,539659.06740000005811453 7750142.69720000028610229,539664.44400000013411045 7750176.9188000001013279,539651.42009999975562096 7750221.73440000042319298,539672.58910000044852495 7750253.27159999962896109,539706.84109999984502792 7750258.42939999978989363,539706.68090000003576279 7750208.38860000018030405,539725.02240000013262033 7750179.35850000008940697,539724.89589999988675117 7750139.85259999986737967,1 0.5 1274987 Low FR0001 127.4069 19323.0013 1274069.052 FR

POLYGON((538800.7994999997317791 7750221.82519999984651804,538779.63049999997019768 7750190.28789999987930059,538753.30429999995976686 7750193.00600000005215406,538740.24650000035762787 7750227.28660000022500753,538732.44730000011622906 7750258.91669999994337559,538750.91540000028908253 7750269.39250000007450581,538758.92549999989569187 7750303.60570000018924475,538782.66889999993145466 7750316.69840000011026859,538798.53720000013709068 7750337.71760000009089708,538819.56280000042170286 7750324.48149999976158142,538819.50380000006407499 7750306.04540000017732382,538795.72659999970346689 7750282.41779999993741512,538803.51740000024437904 7750248.15400000009685755,538800.7994999997317791 7750221.82519999984651804))2 0.5 7062.393 Low FR0002 0.70573 381.9399669 7057.298824 FR

POLYGON((540286.15620000008493662 7749419.03870000038295984,540267.72190000023692846 7749419.0977999996393919,540257.26389999967068434 7749442.83509999979287386,540220.40369999967515469 7749445.58700000029057264,540204.65350000001490116 7749461.44000000040978193,540228.38850000035017729 7749471.89900000020861626,540260.04079999960958958 7749487.60010000038892031,540273.20820000022649765 7749487.55790000036358833,540304.79299999959766865 7749482.18919999990612268,540328.42679999954998493 7749461.04339999984949827,540312.50779999978840351 7749424.2218000004068017,540286.15620000008493662 7749419.03870000038295984))3 0.5 5240.4 Low FR0003 0.523663 308.8429142 5236.630898 FR

POLYGON((540399.73319999966770411 7749524.02510000020265579,540354.94720000028610229 7749518.90110000036656857,540344.42179999966174364 7749521.56859999988228083,540341.78830000013113022 7749521.57699999958276749,540344.45550000015646219 7749532.10350000020116568,540378.82569999992847443 7749574.133500000461936,540410.553999999538064 7749613.53820000030100346,540444.80609999969601631 7749618.696000000461936,540447.30449999962002039 7749576.54779999982565641,540447.19479999970644712 7749542.30929999984800816,540399.73319999966770411 7749524.02510000020265579))4 0.5 6288.48 Low FR0004 0.628396 336.2744423 6283.960912 FR

POLYGON((540546.77749999985098839 7749389.23230000026524067,540541.44299999997019768 7749368.17929999995976686,540499.3243000004440546 7749373.58179999981075525,540483.61620000004768372 7749402.60350000020116568,540457.3068000003695488 7749410.58899999968707561,540430.9973999997600913 7749418.57459999993443489,540420.54779999982565641 7749444.94570000004023314,540439.01589999999850988 7749455.42150000017136335,540483.81030000001192093 7749463.17929999995976686,540520.8477999996393919 7749515.73570000007748604,540549.70629999972879887 7749481.40440000034868717,540533.82110000029206276 7749455.11770000029355288,540536.33640000037848949 7749418.23709999956190586,540546.77749999985098839 7749389.23230000026524067))5 0.5 9432.72 Low FR0005 0.942594 454.8827517 9425.942615 FR

POLYGON((540380.87689999956637621 7749392.39759999979287386,540351.88339999970048666 7749384.58930000010877848,540328.30020000040531158 7749421.53739999979734421,540344.14329999964684248 7749434.65550000034272671,540375.78720000013709068 7749447.72290000040084124,540394.18780000042170286 7749437.12889999989420176,540407.27919999975711107 7749413.38310000021010637,540380.87689999956637621 7749392.39759999979287386))6 0.5 3047.067 Low FR0006 0.304488 210.7387577 3044.879881 FR

POLYGON((541135.44409999996423721 7749002.8169999998062849,541122.19230000022798777 7748976.52190000005066395,541087.96549999993294477 7748979.2653999999165535,541085.43329999968409538 7749010.87860000040382147,541080.25079999957233667 7749037.23280000034719706,541051.29100000020116568 7749039.95940000005066395,541022.3311999998986721 7749042.68589999992400408,540993.47269999980926514 7749077.01730000041425228,541006.68219999969005585 7749090.1436999998986721,541114.6294999998062849 7749081.89649999979883432,541175.19099999964237213 7749079.06859999988228083,541182.9985999995842576 7749050.07230000011622906,541172.32120000012218952 7749005.3326000003144145,541135.44409999996423721 7749002.8169999998062849))7 0.5 12070.27 Low FR0007 1.20616 525.8803496 12061.60101 FR

POLYGON((542143.37770000007003546 7748678.1602999996393919,542171.0115999998524785 7748663.46079999953508377,542182.52550000045448542 7748657.27199999988079071,542194.75899999961256981 7748635.70100000035017729,542204.74010000005364418 7748631.05499999970197678,542230.87559999991208315 7748628.66430000029504299,542243.90020000003278255 7748614.01169999968260527,542245.36660000029951334 7748591.7061999998986721,542232.27539999969303608 7748585.59619999956339598,542205.37829999998211861 7748590.29640000034123659,542182.30609999969601631 7748588.8323999997228384,542156.17300000041723251 7748591.99210000038146973,542132.38609999977052212 7748607.44820000045001507,542106.25059999991208315 7748609.83899999968707561,542087.09690000023692846 7748631.43219999969005585,542081.01960000023245811 7748654.52139999996870756,542068.76379999984055758 7748669.17150000017136335,542052.63150000013411045 7748673.83719999995082617,542031.87839999981224537 7748676.21069999970495701,542009.58739999961107969 7748678.589200000278651718 0.5 18434.4 Low FR0008 1.84212 759.8344087 18421.20016 FR

POLYGON((551510.6190999997779727 7749631.51020000036805868,551525.19159999955445528 7749614.39639999996870756,551541.03390000015497208 7749613.12650000024586916,551566.60429999977350235 7749604.51099999994039536,551584.93530000001192093 7749619.08100000023841858,551615.41270000021904707 7749620.20230000000447035,551633.67719999980181456 7749614.0482999999076128,551639.77190000005066395 7749614.02880000043660402,551659.26709999982267618 7749611.52809999976307154,551682.40739999990910292 7749605.35850000008940697,551698.22240000031888485 7749595.55520000029355288,551709.18109999969601631 7749591.86280000023543835,551718.89740000013262033 7749580.86000000033527613,551735.90390000026673079 7749562.51929999981075525,551738.29090000037103891 7749546.66380000021308661,551751.62490000016987324 7749523.4585999995470047,551738.17740000039339066 7749511.3110999995842576,551732.0553999999538064 7749502.79729999974370003,551742.9671000000089407 7749484.47620000038295984,551758.82899999991059303 7749489.30159999988973141,59 0.5 58779.01 Low FR0009 5.873825 3256.430969 58738.25189 FR

POLYGON((551162.60869999974966049 7749821.5826000003144145,551165.00360000040382147 7749808.16509999986737967,551189.38630000036209822 7749809.30599999986588955,551200.34109999984502792 7749804.39450000040233135,551201.46229999978095293 7749773.91420000046491623,551200.19639999978244305 7749759.28940000012516975,551198.92269999999552965 7749742.22659999970346689,551185.44400000013411045 7749720.32650000043213367,551186.61990000028163195 7749706.91299999970942736,551176.7784000001847744 7749678.90600000042468309,551156.04470000043511391 7749675.31529999990016222,551147.61770000029355288 7749708.25719999987632036,551152.5639000004157424 7749730.18460000026971102,551153.79849999956786633 7749735.05690000019967556,551137.9718000004068017 7749741.20299999974668026,551128.25939999986439943 7749753.42489999998360872,551128.29459999967366457 7749764.39639999996870756,551133.28770000021904707 7749800.95249999966472387,551133.29550000000745058 7749803.39059999957680702,551138.22609999962151051 7749820.4417000003159046210 0.5 10880.4 Low FR0010 1.087285 652.9846647 10872.85483 FR

POLYGON((550589.71260000020265579 7749805.27799999993294477,550582.88980000000447035 7749788.85639999993145466,550572.21999999973922968 7749779.21800000034272671,550552.8551000002771616 7749772.50930000003427267,550533.50270000007003546 7749769.66959999967366457,550520.93269999977201223 7749770.67719999980181456,550505.43329999968409538 7749762.98880000039935112,550495.71829999983310699 7749749.47829999960958958,550488.89549999963492155 7749733.0568000003695488,550488.83650000020861626 7749714.678999999538064,550495.56630000006407499 7749702.08299999963492155,550499.35419999994337559 7749676.9221000000834465,550507.05109999980777502 7749664.32299999985843897,550518.61359999980777502 7749650.74419999960809946,550511.75040000025182962 7749621.74839999992400408,550488.58200000040233135 7749635.36440000031143427,550484.73510000016540289 7749642.1474999999627471,550475.15660000033676624 7749671.19610000029206276,550465.57820000033825636 7749700.24469999969005585,550463.73070000018924475 7749727.33389999996870756,511 0.5 10932.78 Low FR0011 1.092518 783.6396951 10925.18417 FR

POLYGON((550608.26449999958276749 7749558.56670000031590462,550636.22520000021904707 7749531.3936999998986721,550644.94820000045001507 7749537.16930000018328428,550666.16359999962151051 7749517.7559000002220273,550670.91870000027120113 7749492.59190000034868717,550667.96760000009089708 7749477.12519999966025352,550666.92910000029951334 7749454.88150000013411045,550654.32189999986439943 7749444.28210000041872263,550635.93659999966621399 7749441.43929999973624945,550635.02529999986290932 7749458.85290000028908253,550641.87920000031590462 7749484.9469999996945262,550621.61849999986588955 7749500.4881999995559454,550614.8948999997228384 7749515.0186999998986721,550590.77500000037252903 7749533.47400000039488077,550579.20010000001639128 7749543.18379999976605177,550576.30480000004172325 7749545.1276000002399087,550557.02369999978691339 7749564.53469999972730875,550554.18120000045746565 7749582.92179999966174364,550560.02450000029057264 7749595.47740000020712614,550588.99270000029355288 7749580.87559999991208315,5512 0.5 5878.531 Low FR0012 0.587444 433.5656662 5874.437579 FR

POLYGON((554153.04019999969750643 7743649.76370000001043081,554170.61569999996572733 7743642.16359999962151051,554193.24390000011771917 7743642.09080000035464764,554218.31350000016391277 7743619.3794999998062849,554190.55159999988973141 7743586.78019999992102385,554195.49920000042766333 7743561.6190999997779727,554205.44290000014007092 7743526.38399999961256981,554190.25219999998807907 7743493.74419999960809946,554159.99230000004172325 7743466.18200000002980232,554129.7405000003054738 7743441.13420000020414591,554081.88889999967068434 7743416.14309999998658895,554049.17140000034123659 7743406.19029999990016222,554008.94350000005215406 7743406.31979999970644712,553973.73610000032931566 7743403.91860000044107437,553911.0580000001937151 7743459.43950000032782555,553913.73410000000149012 7743509.72109999973326921,553911.35740000009536743 7743552.47539999987930059,553908.97259999997913837 7743592.71530000027269125,553916.59630000032484531 7743617.83590000029653311,553929.32930000033229589 7743668.0850999997928738613 0.5 76031.57 Low FR0013 7.597889 1078.576335 75978.88801 FR

POLYGON((551326.52630000002682209 7742380.65679999999701977,551313.56539999973028898 7742353.3406999995931983,551300.67700000014156103 7742348.55429999995976686,551270.09360000025480986 7742345.43420000001788139,551229.86589999962598085 7742345.56359999999403954,551208.90089999977499247 7742331.14759999979287386,551192.76319999992847443 7742316.71600000001490116,551166.91909999959170818 7742286.2227999996393919,551157.15570000000298023 7742252.45940000005066395,551161.93120000045746565 7742236.35120000038295984,551152.21960000041872263 7742218.6803999999538064,551152.15230000019073486 7742197.75999999977648258,551166.5565999997779727 7742173.57440000027418137,551155.15820000041276217 7742131.76979999989271164,551122.97599999979138374 7742131.87339999992400408,551100.49509999994188547 7742146.42929999995976686,551119.90280000027269125 7742176.94309999980032444,551110.32070000004023314 7742199.50389999989420176,551087.91750000044703484 7742238.19869999960064888,551089.62849999964237213 7742255.5734000001102685914 0.5 14691.67 Low FR0014 1.468136 1074.869131 14681.35669 FR

POLYGON((551249.80549999978393316 7742041.34559999965131283,551270.6721000000834465 7742025.18560000043362379,551297.96999999973922968 7742007.39570000022649765,551328.41359999962151051 7741967.06570000015199184,551350.89960000012069941 7741954.1190999997779727,551370.12609999999403954 7741928.30869999993592501,551387.81589999981224537 7741925.03330000024288893,551381.26549999974668026 7741889.65020000003278255,551361.89410000015050173 7741870.40120000019669533,551331.33139999955892563 7741873.71810000017285347,551307.1792000001296401 7741868.96800000034272671,551286.32820000033825636 7741889.95569999981671572,551265.42530000023543835 7741894.85089999996125698,551259.07170000020414591 7741920.61980000045150518,551268.79889999981969595 7741943.11840000003576279,551272.09999999962747097 7741968.85620000027120113,551293.01840000040829182 7741968.78890000004321337,551288.27909999992698431 7741996.16189999971538782,551275.40620000008493662 7741996.20339999999850988,551256.07110000029206276 7741988.219200000166893015 0.5 21316.23 Low FR0015 2.130126 1106.481032 21301.26157 FR

POLYGON((552662.31300000008195639 7741111.05950000043958426,552670.2911999998614192 7741090.1131999995559454,552692.83939999993890524 7741096.47769999969750643,552707.36290000006556511 7741109.30520000029355288,552721.8240999998524785 7741102.82149999961256981,552721.77230000030249357 7741086.72879999969154596,552700.80730000045150518 7741072.31280000042170286,552686.28899999987334013 7741061.09460000041872263,552683.04490000009536743 7741053.05860000010579824,552691.04889999981969595 7741040.15859999973326921,552703.98400000017136335 7741059.42829999979585409,552721.71009999979287386 7741067.4176000002771616,552733.00499999988824129 7741077.03689999971538782,552753.9078999999910593 7741072.14180000033229589,552752.23139999993145466 7741051.22649999987334013,552760.2147000003606081 7741031.88939999975264072,552765.08870000019669533 7741046.35730000026524067,552787.62660000007599592 7741049.50320000015199184,552800.4943000003695488 7741047.8525000000372529,552798.80750000011175871 7741023.71870000008493662,55216 0.5 195575.6 Low FR0016 19.54386 8504.877747 195438.5685 FR
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