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Kioto+ (post-Kyoto) Satellite Mission in Brief

Near-polar orbiting satellite monitoring system 
• Super high-resolution (0.5 m) optical images

• Statistical sampling principle => conceptually comparable to field 
measurements

• Individual trees visible

• Land cover class/class change can be defined without any 
uncertainty

The images are permanent documents about the situation 
during image acquisition

Three major uses:
1. Statistical data on global, regional and national forest and land 

cover with confidence interval (target area 25 000 km2 and larger)
2. Training and validation data for "wall-to-wall" satellite imagery

3. Augmentation of field measurements
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Kioto+ (post-Kyoto) Satellite Mission in Brief

Main drivers
• Inaccuracies in current global, regional and national 

statistics on forest cover and land cover change 
dynamics

• Monitoring needs for future policies, particularly 
regarding the REDD



�����������	
�����	�����������
�����
	��

4GEO Forest Monitoring Symposium, Nov 4-7, 2008

Sampling principle of 
Kioto+

QuickBird-satellite image from 
Southern Finland
Resolution 60 cm ©Digitalglobe

15 km
4 km
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4.8 m (~Spot, RapidEye) 9.6 m (~Sentinel, Landsat
panchr.)

28.8 m (~Landsat MS)0.6 m (~Kioto+)

16/06/2005

09/09/2002

288 m (~Meris)

180m x 180m
Green/blue = Open area
Red/purple = Trees
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Locating Individual Trees from QuickBird Satellite Image 
(Spatial Resolution 0.60 m)

Automatically derived tree locations in September 2002 (left) and June 2005 (right).
QuickBird panchromatic images after thinning and clear cuttings in boreal forest. ©VTT
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How Kioto+ data are used?

• Reliable statistical data on land cover and 
land cover changes from image data alone

– Manual interpretation

– Interactive interpretation
– Automatic interpretation

• Actual forest and "trees outside forest"
• Reference data for "wall-to-wall" satellite 

surveys � improved accuracy
• Augment field measurements (e.g. biomass 

estimation); tree-wise approach can reduce 
the saturation problem at high biomass values

Spruce
Pine
Birch

ForSe - Forest and Season Monitoring
2007 - 2008 - Copyright VTT 2008
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Kioto+ rationale in the forest monitoring system

Reliable statistical data, 
many variables
- expensive, can be unfeasible
to collect

Reliable statistical data
on forest and land cover
- feasible, with 
reasonable costs

Maps with  
variable or unknown
accuracy

"Wall-to-wall" optical or radar satellite 
data - medium to low resolution

Kioto+ – sample of very high 
resolution images

Ground measurements
Statistical data with 
reduced 
field sampling rate, 
many variables,
Including biomass

Maps with known 
and harmonized 
accuracy

Maps with known 
and harmonized 
accuracy, many 
variables
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©VTT

Radar image color composite 1992/2003/2007
French Guiana
©VTT GSE Forest Monitoring project of ESA

Radar is good for 
the monitoring of 
forest cover but
•Cannot give all the 
required 
characteristics
•Is not reliable enough 
alone



�����������	
�����	�����������
�����
	��

10GEO Forest Monitoring Symposium, Nov 4-7, 2008

The mission was originally 
proposed to the ESA as a 

response to Earth Explorer call 
in 2005

http://www.vtt.fi/inf/pdf/publications/2006/P599.pdf 

(The name Kioto+ refers to time after the Kyoto Protocol. 
The spelling follows the Finnish name of the city.)

A pre-feasibility study for the Ministry for 
Foreign Affairs for Finland March - May 
2008 by VTT and Indufor Oy
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More about the topic during 
Side event in COP14, December 6, 2008

Improving global forest monitoring using accurate satellite imagery

by VTT and JRC (Joint Research Centre of the European Commission), CIFOR 
Forest Day 2


