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 Dallas Forth Worth International Airport, 25th July 1972 and 31st August 2013 

Images Landsat 1 and Landsat 8, courtesy USGS and NASA 

° currently with Atos Belgium s.a. – Succursale de Luxembourg 



Land is non-renewable; 100 years to 

form 1-2 cm of soil in temperate climates  

Land is degrading; around 14% of the 

global land surface is affected 

Land grabbing is spreading; Eurasia, Africa, 

Caribbean and Latin America all affected 

Land take is increasing; in the EU over 

1,000 km² / year of soil are lost 

Global Land Resource 

monitoring is a scientific, 

economic, strategic and 

moral imperative 

Land Surface Processes condition 

Earth’s climate system 

Land Uses are competing; for food, 

fuel, fiber/ carbon sink/ protected areas 

Land cover change is the key driver of 

global biodiversity loss 

44% of the world's food production systems 

and 50% of world livestock are vulnerable to 

land degradation 

95% of the people are concentrated on 10% 

of the land 

99% of the world's calories come from the 

land 

50% of the global soil carbon pool is in the 

northern circumpolar region - the largest 

single terrestrial carbon pool (1672 Pg)  



6983 artificial satellites launched from 

4th October 1957 30th June 2013 
to 

Images NASA Clementine mosaic, grupo sputnik and ESA beehive adapted ASB 

National Space Science Data Center’s (NSSDC) Master Catalog  

861 Earth Science missions… 



Source NOAA, USGS, ESA, Malaysian press, NASA 
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ERTS 1 

25-JUL-72 

Dallas 

186 have (or had) global land-cover imaging capability 

Entity ID: LM10280371972207AAA04 source USGS Source USGS, Belward and Skoien 2013 

✔ 



The lifespan of all near-polar orbiting, land imaging, civilian satellites  

shown in chronological order 

Source Belward and Skoien, PERS 2013 



Source Belward and Skoien, PERS 2013 

The lifespan of all near-polar orbiting, land imaging, civilian satellites  

shown in chronological order 



‘Life expectancy’ ‘Death rate’ 

Average mission lifetime for all near-polar 

orbiting, land imaging, civilian satellites launched 

per decade, nb average lifetime for 1990s and 

2000s will continue to lengthen  

The percentage of all near-polar orbiting, land 

imaging, civilian satellites failing in less than 

three years of operation per decade (1970 to 

2010), nb at-launch failures are excluded 

Source Belward and Skoien, PERS 2013 

Source Belward and Skoien, PERS 2013 



Number of near-polar orbiting, land imaging, civilian satellites launched per year 

Source Belward and Skoien, PERS 2013 



Years in which sovereign states launched one or more near-polar orbiting, land imaging civilian satellites 

(Bold denotes launch of at least one SAR sensor) 

Source Belward and Skoien, PERS 2013 



13 May 2013 Melbourne source VNREDSat-1 (2.5 m pan 10 m MSS)  
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Geographical regions that have launched near-polar orbiting, land imaging civilian satellites (or had such missions 

launched on their behalf by a third party) between 23rd July 1972 and 30th June 2013 

1 

Source Belward and Skoien, PERS 2013 



Changing spatial resolution Landsat scene path 15 row 32 

10 October 1972 USGS 

Geoeye image Copyright Google 

79 m 

Geoeye 7th October 2008 first 

image © Geoeye 

Source Belward and Skoien, PERS 2013 



Number of multispectral (left) and panchromatic (right) sensors at different spatial 

resolutions flying on near-polar orbiting, land imaging, civilian satellites per year 

Source Belward and Skoien, PERS 2013 



International context 
 186 satellites with some global land imaging capability successfully 

launched by (or for) 31 countries/geopolitical groups  

 Missions failing within three years of launch dropped from 60% to 20% 

 Mission operational life increased from 3.3 years to 8.6 years (and 

increasing) 

 Average number of satellites launched yr/decade has increased from 2 to 9 

 90 operating at the end of the first semester of 2013  

 Spatial resolution increased from 80 m to 2 m multispectral and 0.41 m pan 



Scopus entries found when searching for ‘mission name’ 

and ‘land cover’  

Source Belward and Skoien, PERS 2013 



Protected  
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Integrate  
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Ecosystems 
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Web Processing 

Services 

Risk/value for African Protected Areas 

(blue dots = EU funded PA) http://dopa.jrc.ec.europa.eu 

Source: Gregoire Dubois JRC 

Mahale Mountain  

National Park 

Tanzania 

http://dopa.jrc.ec.europa.eu/


4 km 

MODIS 2013 

http://bioval.jrc.ec.europa.eu/APAAT/ and USGS NASA 

OLI 2013 
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L8 data acquisition strategy is working 
WRS 2 P172 R064 

Acquisitions April to September 1998 - 2013 

Source Dario Simonetti and USGS 



Seasonal  

composite 

4Th June 

7Th August 

7Th  July 

8Th September 

20Th  June 

23Rd August 

Mahale Mountain National Park, plus 20 km buffer 

Single date and seasonal land cover classifications  

82 km 

19Th May 

22Th July  

Source Dario Simonette 

L8 courtesy USGS NASA 



Mtera, Tanzania  7S 36E 

 

23 acquisitions; February 6th - June 16th 2013 End of 

wet season (Feb.), to short wet season (April-May) to 

dry season (June) 

SPOT 4 Take 5 

Courtesy CNES 

Source Hugh Eva, Lorena Hojas Gascon 



Feb  March  April  May  June  
Monthly composites based on median after cloud masking 

Based on wet season (Feb) image Based dry season (June) image 

Source Hugh Eva, Lorena Hojas Gascon 



Closed dry forest World View 2 

Open dry forest World View 2 

S2 simulation 
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12 km 
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Source Hugh Eva, Lorena Hojas Gascon 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 20 40 60 80 100 120 140 160 180

N
D

V
I

Julian Day 2013

Open and Dry Forests

SPOT NDVI - Closed Forest

SPOT NDVI -Open Forest



2013/4/7 

2013/6/8 

2013/4/21 

2013/6/24 

2013/5/23 

(2013/7/10) 

Source L8 USGS NASA 



Conclusion 

① The Landsat program is the gold –

standard for land cover observing 

systems 

② Finer temporal sampling from the Landsat 

7 and 8 data acquisition strategy is 

improving land cover characterization 

(land cover mapping and seasonality) 

③ Better services/applications are emerging 

as a result 

④ Expectations for L8 / S2 synergy are 

high… but L8 (and S2) are not the only 

platforms to consider… at least 20 other 

platforms may be relevant 

⑤ Landsat data policy continues to be the 

benchmark… others should follow  

Platforms in operation carrying c.a 10 – 30 m resolution MSS 


