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Conclusion 
 

The following is a copy of an e-mail received from Sam Ponder at ASI by Eyre Associates on 

25
th

 May 2011, as feedback and evaluation of services demonstrated.  

 

 

 

From: Sam Ponder [mailto:s.ponder@accreditation-services.com]  

Sent: 25 May 2011 10:24 

To: charles.eyre@eyreconsulting.co.uk 

Cc: Carlos Ruiz-Garvia 

Subject: RE: Top Down 

 

Dear Charles 

 

I have had a look at the Report and accept your findings. 

 

From the ASI perspective we would find satellite imagery extremely helpful particularly for 

areas where there is a lack of developed infrastructure such as in the boreal and/or larger 

natural forest regions (eg: looking at HVCF against what is happening around them); where 

we can make (year on year/over time) comparisons as outlined in our questions. We would 

use this technique primarily as a verification tool for mapping compliance trends. 

 

Kind regards  

Sam B. Ponder 

Managing Director 

 

ASI - Accreditation Services International GmbH 

Friedrich Ebert Allee 65  

53113 Bonn, Germany 

Phone:   +49-228 / 227237-14 

Cell:       +49-(0)170 630 9812 

Fax:       +49-228 / 227237-30 

E-Mail:    s.ponder@accreditation-services.com  

Website: www.accreditation-services.com 

 

Geschäftsführer / Director: Sam B. Ponder 

Handelsregister / Commercial register: Bonn HRB 13790 

USt.-Id Nr. / VAT No: DE 814 596 687 
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Introduction 
 
These top down demonstrations are designed to assist ASI and FSC International, in 
evaluating the utility of both the EO Products demonstrated1 and the FMT.   
 
For each trial, the outline specifications is summarised as agreed with ASI.  An 
overview of the relevant product is provided first as a reference to the User Trials 
and then, using the FMT, the case studies are illustrated by a map series showing 
the spatial and/or temporal changes. Appropriate data sets have been generated 
from the FMT to reflect the ASI measurement or performance criteria.  
 
 

Case Study Demonstration Objective Country Forest type 

1 
Conversion % of 

leasehold/freehold within a FMU 
Case Study 1.1 - Komi Boreal 

2 
New plantings % of total forest 

area or concession area 
Case Study 2.1 – South Africa Plantation 

3 

Comparison of new road systems 

in unconverted areas (plantation 

or natural forest) 

Case study 3.1 - Komi Boreal 

4 

Total annual cut vs. 

management plan To identify 

overcutting or illegal logging has 

taken place 

Case study 4.1 – Sweden 
Natural 
forest 

5 

Comparison of changes between 

protected vs. non protected 

areas – includes river systems 

(varies country x country) 

Case study 5.1 - Sweden 
Natural 
forest 

 
 
ASI respondent 

 
 
 Name           ASI  
 

Director 

Contact person    Sam Ponder     
Tel: +49 (228) 227237-14 

Mail: s.ponder@accreditation-services.com  

                                                
1   The Trial Parnter Trial Reports will be used in conjunction with this report. None of these top down  trails are 

validated but rely on the validation statements of the main reports.  The relevant trial is identfified in each 

case.   ASI and FSC International will  also consider the evaluations from the Trial Partners when preparing 
their evaluation feedback.  
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Case Studies 

Case Study 1 - Conversion % of leasehold/freehold within a 
FMU 
 

Case 

study  

Description of what 

information ASI 

require or what ASI 

want to measure 

Timing or 

time period 

of analysis 

Any other guidance 
Additional inputs from 

Trial Partner 

1 

Conversion % of 

leasehold/freehold 

within a FMU 

 

Year on year 

changes 

Identify 2 

hectare 

losses 

 

1. Identify time, 
location, and extent 

of the clearfell.  

2. Changes in AREA 
(ha). 

Shape file OR total 

area (in ha) of whole 

certified area 

Shape files of 

compartments or 

management areas 

 

 
Case study 1 

Location:   Komi Republic, Russian Federation 

Trial partner Mondi Syktyvkar 

Reference Report ESA_Support-to-the-FSC_Service_Delivery-Report_Mondi_Komi-Republic 

Reference Trial Product 5 

 

Introduction 
 

Each year, Mondi’s has to make detailed plans of thousands logging areas.  Adequate 
tracking of the activity in these logging sites and associated protected areas is critical and 
errors or insufficient data is a basis for Corrective Action Requests. For this reason, Mondi 
needs to confirm the extent to which the planned annual felling programme has been met – 
both in overall area and well as the exact location of clear cut areas. Today, this work is 
carried out by terrestrial servey through the use of GPS and/or the use, whenever 
available, of optical images with resolution better than 10 metres.     
 
 
Mapping sequence plus key 
 

The use of multi-temporal Synthetic Aperture Radar (SAR) data enable, even during the 
winter time when clearfell activities are intensive, to map and monitor its extent. For this 
specific case study, two different SAR sensors have been used: Multi-temporal ALOS 
PALSAR-1 with a resolution of 15 meters, hence allowing to monitor when and where forest 
area changes occurs and estimate its extent, and 3 meter SAR data acquired from the 
Cosmo-SkeyMed constellation, which, with this level of detail, enables to precisely 
determine the area clearfell.   
 
 
Data analysis 
 

After the basic standard data processing (from raw signal to calibrated and geo-referenced 
image), the ALOS PALSAR-1 data are analysed looking at the temporal changes of the radar 
backscatter, hence enabling to determine the time, the location and the extent of  
clearfell. Moreover, by combining the clearfell for the diffrent years, it is possible to 
provide a information (in terms of a map) showing the total amount clearfell (figure top). 
Whenever, the precise forest logged area is requested, Cosmo-SkyMed data can be used 
(figure bottom). 
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Multi-temporal ALOS PALSAR-1 images (15 meter resolution) acquired between 2007 and 
2009 and corresponding product. In the left image, the different colours represent the 
clearfell at the different moments (2007, 2008, 2009), while on the right image, the total 
extent of the clearfell during this three years is provided.  

 
 

        

Cosmo-SkyMed image (3 meter resolution) acquired in September 2010 and corresponding 
clearfell product. 

 
 
This example shows that the combination of different spatial resolutions and different 
sensors characteristics provides an efficient way to monitor forest area changes and 
accurate area mapping. In fact, the use of multi-temporal ALOS PALSAR-1 data allows to 
determine the timing, the precise location and its extent. It is worth mentioning that in this 
case study the average area error is in the order of 10%. If the precise clearfell area is 
requested, Cosmo-SkyMed products provide accuracy higher than 95%.     
 
 
FMT data extract 

 
The following series of images (left) and image plus related clearfell shape file shows the 
progressive clearfells within an area arbitrarily chosen to represent the FMU (effectively 
the whole of the scene selected).  A number of areas can be identified where there is 
active logging.  
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12Aug 2007– (Left) SAR image (right) overlay with shape file of clear felled areas 

 

  
14 Aug 2008 – (Left) SAR image (right) overlay with shape file of clear felled areas 

 

  
14 Aug 2008 – (Left) SAR image (right) overlay with shape file of clear felled areas 

 

Scale  
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The active felling areas can be clearly seen and are summarised in the image below which 
the changes for each year, with yellow clearfell areas (before 12/8/2007), red (between 
12/8/2007 and 14/8/2008) and cyan (between 14/8/2007 and 2/9/2009).  
 

 
 
Using the FMT, the following screen grab shows the forest and non forest areas for the 
baseline year, 2007.  
 

 
 
By repeating the analysis each of the three years, the forest/non forest area can be 
established for successive periods. From this, the conversion rates across the whole FMU 
can be calculated as shown in the table below.  
 

Date of 
acquisition Forest Non 

Forest Total %  Forest Forest Area 
change +/- 

Units ha   ha 

12/08/2007 
             
25,817.72  

            
8,323.70  

          
34,141.41  75.62%   

14/08/2008 
             
27,131.41  

            
7,009.99  

          
34,141.41  79.47% 1,313.69  

02/092009 
             
26,142.18  

            
7,999.23  

          
34,141.41  76.57% -989.23  
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The positive or negative movement in net forest area does not imply anything with respect 
to sustainability of the forest as the area selected does not represent a forest management 
area. 
 
As pointed out in Trial 2, Komi forests with a rotation cycle of 100 years, would require a 
much longer monitoring period in order to establish ‘trend’.  However, with the limited 
period of data coverage, this demonstration is designed to show that while clearfell areas 
can be monitored and measured, conclusions on regeneration would require a longer 
analysis cycle.  
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Case Study 2 - New plantings % of total forest or concession area 

 

Case 

study 

Description of what 

information ASI 

require or what ASI 

want to measure 

Timing or 

time period 

of analysis 

Any other guidance 
Additional inputs from 

Trial Partner 

2 

New plantings % of 

total forest area or 

concession area 

 

E.g. 2007 vs. 

2008 

1. As for case study 1 
but for re-establish-
ment or new 
plantings 

2. Indicate the earliest 
stage of re-
establishment that 
can be identified 
(post clearfell) 

As for case study 1 

 
Trial reference 2.1 

Location:   South Africa 

Trial partner Sappi 

Reference Report ESA_Support-to-the-FSC_Service_Delivery-Report_Sappi_South-Africa 

Reference Trial Product 1 and 5  

 

Introduction 
 

In very fast growing plantations such as those in South Africa in Zululand where rotation 
periods are 9 years, 10-20% of all compartments are either just harvested or recently 
replanted and therefore effectively bare soil (up to 2 years after clear cut). It is therefore 
important - for the whole concession - to regularly monitor at landscape level, where and 
when harvesting and replanting take place.  

  

Mapping sequence plus key 
 

Due to the fact that monitoring of harvesting and replanting is carried out at compartment 
level and compartment are generally homogeneous, a spatial resolution in the range of 10 
to 20 meter is sufficient. Moreover, in this specific case, optical (SPOT-4) and SAR (ALOS 
PALSAR-1) data have been used. The product generated from optical image provides a 
forest map at a given date (here May 2008), while the ALOS PALSAR-1 data set, which is 
more suitable for change analysis, is used to monitor the occurred changes between 2007 
and 2008.   
 
 
Data analysis 
 

After the basic standard data processing (from raw signal to calibrated and geo-referenced 
image), a reference map at a given time (May 2008) based on the SPOT-4 data are provided 
(figure top). In this case, the map indicates that less then 4% of the compartments have 
bare soil conditions (hence harvested and/or just re-planted). Whenever the status and the 
location of the compartments, if changes (harvesting/re-planting) between years occurred, 
and the type of change are requested, a multi-temporal analysis is mandatory. In this case 
the analysis of ALOS PALSAR-1 time-series - provides this type of information.  
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Forest area map based on SPOT-4 data (May 2008). Brown colour corresponds to bare soil, 
while yellow to shrub and herbaceous.  
 

 
 
Clear-cut and re-growth based on multi-temporal ALOS PALSAR-1 data (August 2007 - 
August 2008). Red colour corresponds to harvested before 2008 and re-establishment, 
brown to harvested before 2008 and no re-establishment, blue and cyan harvested in 2008 
and no re-establishment.  
 
 
FMT data extract 
 
The following area has been selected within Zululand as the area of interest, and also.  The 
screen grab below, shows the AOI with the Sappi compartment shape files sows the FMT 
with the FMT plug-in data extraction, identifying both the areas in hectares and geo-
location of clear felled and regenerating areas.  
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The screen grab below shows the same analysis, based on a sinlge acquisition of SPOT on 25 
May 2008. 
 

  
 

 
The comparison between these two data sets should help to establish the following:  
 

Query SAR source SPOT 
Felled between 2007 – 2008 – no visible 
regeneration (i.e. still bare soil) 

Red compartments Brown compartments 

Felled 2007 – 2008 but either visible 
regeneration or felling residues 

Blue compartments  

Felled  2007 – 2008 with visible 
regeneration 

 Light green compartments 
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In this case, there will be compartments in the SPOT analysis that show as “Forest – 
unchanged”, felled after 30 May but before 25 August 2008, which would show as Felled in 
SAR image. Ideally, the SPOT acquisition should coincide with the second SAR acquisition 
date,.  
 
The analysis of felled areas and the state of regeneration using Palsar data is as follows:  

Ha 
EO 

Temporal 
spec 

Forest - no 
felling 

Felled 2007/8 - 
regen visible 

Felled 2007/8 
- no visible 

regen 

Other 
classes Total 

Palsar 

25 Aug 2007 
- 25 Aug 

2008 9448.12 840.92 1252.13 168.11 11709.27 
% total area 81% 7% 11% 1%  

 
This indicates that of the total area 18% was felled within the period. Of this, 7% appears to 
have visible regeneration and 11% appears to still be base soil.  
 
Using the SPOT data, on 30 May 2008, the following data was extracted:  
 

Ha 
EO 

Temporal 
spec 

Forest - no 
felling 

Felled 2007/8 - 
regen visible 

Felled 2007/8 
- no visible 

regen 

Other 
classes Total 

SPOT 30-May-08 10,375.68 485.72 766.35 567.25 11,709.27 
% total area 89% 4% 7% 5%  

 
In analysing plantations using EO, one can only infer areas are ‘regenerating'.  After felling 
there will be a lag period when there is site preparation and planting during which, until 
the canopy of the seedlings is well established and achieving significant crown cover, the 
land will register on the EO as “bare ground”.  Conversely, there could be significant 
quantities of field harvesting residues in the compartment post harvest, which, in SAR 
imagery, could suggest ‘regeneration’.  In a short rotation plantation, from a CBs point of 
view, the question of establishing if the process of regeneration has not started could be 
con firmed if the same area is bare ground on successive images 12 months apart.   If that 
is the case, the CB would be alerted to check if the FMU is losing effective forest area and 
yield. 
 
On longer rotation forests, the monitoring period would have to be longer. 
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Case Study 3 - Comparison of new road systems in unconverted 
areas (plantation or natural forest) 
 

Case 

study 

Description of what 

information ASI 

require or what ASI 

want to measure 

Timing or 

time period 

of analysis 

Any other guidance 
Additional inputs from 

Trial Partner 

3 

Comparison of new 
road systems in 
unconverted areas 
(plantation or natural 
forest) 

 

Not 

understory 

road systems  

1. Objective – to 
identify illegal 
logging and 
extractions 

2. Confirm roads are 
in conformance 
with certification 
main logging roads 

3. Minor 
compartment 
roads  

If monitoring, 
comparison with shape 
files of “certified or 
approved road system” 

 

If mapping – road 
identified from EO map 

 
Case study 3.1 

Location:   Komi Republic, Russian Federation 

Trial partner Mondi Syktyvkar 

Reference Report ESA_Support-to-the-FSC_Service_Delivery-Report_Mondi_Komi-Republic 

Reference Trial Product 11 

 
Introduction 
 

Mondi’s existing concession roads is done using GPS mounted in logging trucks. The data are 
collected, subsequently analysed and then entered into the GIS system at the end of the 

year. Roads are updated annually and ideally, this should be done in the key down time which 
is May and November.   
       
 
Mapping sequence plus key 
 

Roads in this forestry environment are narrow and therefore imagery with a spatial 
resolution better than 20 meter is needed. For this reason, in this case study, ALOS PALSAR-
1 data with a resolution of 8 meter has been used. An additional advantage of this sensor is 
- due to its long wavelength, hence its penetration capability into the vegetation - that 
features such as roads are particularly well detectable. 
 
 
Data analysis 
 

After the basic standard data processing (from raw signal to calibrated and geo-referenced 
image), the product has been generated in three steps: 

− Junction-aware extraction algorithm. The intermediate product includes all 
potential linear features. 

− Automatized refinement of extracted linear features. 

− Manual refinement. 
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This example highlights, how an update of an existing road network system, in particular 
important for remote and large regions as this one, is possible. Moreover, due to the 
capabilities of SAR systems to acquire the data without sun illumination, this information 
can be provided even during the November-May period, when most of the clearfell (hence 
road development) is carried out at in this type of forest.   
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 Case Study 4 - Total annual cut vs management plan To identify 
overcutting or illegal logging has taken place 
 

Case 
study 

Description of what 
information ASI 

require or what ASI 
want to measure 

Timing or 
time period 
of analysis 

Any other guidance Additional inputs from 
Trial Partner 

4 

Total annual cut vs 
management plan To 
identify overcutting or 
illegal logging has 
taken place 
 
 
 

As for Case 
Study 1 

As per Case Study 1 
above 

Certificate holder’s 
management plan with  

1. permitted 
extractions per 
defined area 

2. shape file of defined 
areas  

3. volume of annual 
extractions 

 
Case study 4.1 
Location:   Sweden 
Trial partner Holmen Skog 
Reference Report ESA_Support-to-the-FSC_Service_Delivery-Report_HolmenSkog_Sweden 
Reference Trial Products: 1 Forest area; Trial + 7 Clear Cuts  
 
 
Introduction 
 

This example map the proportion of clear cuts in the concession or forest area owned by 
the forest company. It may be used to map sustainable forestry in terms of cut area in 
proportion of rotation time and available forest resources.  
By using EO data it may be performed recurrent, yearly or every 2-5 years. This example 
uses optical EO data (SPOT 4, SPOT 5 and IRS LISS) to map forest cuttings down to 0,5 
hectares by EO change detection techniques. This is performed yearly and then the yearly 
cut area may be compared to the full forest area owned by the forest company. 
Compared to the rotation period the proportion of cut area may be used as an indicator for 
sustainable forestry. If the rotation period is 100 years, the mean yearly cutting should, in 
theory, be about 1 percent. This is however seldom true as the forests in new concessions 
are more even-aged as in forests that has been managed for a long time. 
This example is in forests that have been managed for a long time with a rotation time of 
about 65-70 years in southern Sweden. The area is about 20 * 40 km. Only the forests 
owned by the company are analysed in order to show results on company level. 
 
 
Mapping sequence plus key 
 

The starting point for the analyses is the delineation of forests owned by the company. 
Then by using optical satellite data from 2004 yearly to 2008 (e.g. 2008 mean cutting 
performed 2007-2008) yearly clear-cut areas are mapped and compared to the total forest 
area in the region. The first figure show the forests owned by the company in dark grey 
with the yearly clear cuts on top in different colouring. The next figure show a detail within 
the area of clear cuts from different years. 
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Yearly clear cuts 
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Detail of yearly clear cuts with SPOT 5 satellite data as background. Scale about 1: 50 000. 
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Data analysis 
 

The analysis of clear cut area in proportion of the forest area owned by the company show 
a proportion of clear cuts of 0,59-0,91% yearly with a mean of 0,71%. With a rotation period 
of 65-70 years the yearly cut rate could be 6,5-7% if the possessions would be  “model 
forest” with forest ages evenly in the forests. This is never the case why this must be 
examined from case to case basis. The forests in this area have been managed for a long 
time and have rather well spread out forest ages. Based on these figures it seems like the 
forests are managed sustainably taken the cut rate in consideration.  
 
 

Year Percentage of clear-cut areas within Holmen forest 

stands (in Östergötland County ( 57,000 ha) 

2002 0,59% 

2003 0,74% 

2004 0,91% 

2005 0,67% 

2006 0,78% 

2007 0,65% 

2008 0,66% 

 
 
 
Within a forest company with large possessions the cut rate may be considered of the total 
forested area. This example shows one part of the passion without taken notice of all 
forests owned by the company. The minimum area considered as “sustainable” must be 
rather large not to focus to much only on the cut areas. If you monitor only 10 hectares 
including a forest cutting of 5 hectares if may seem to be not sustainable. The minimum 
area to monitor varies along countries. 
 
In a forest concession this example may be monitored based on the cut rate accepted in the 
concession and monitored to show the sustainable use of the resources.



 

Eyre 
consulting 

Denis 
Alder 
Consulting 

Case Study 5 - Comparison of changes between protected vs non 
protected areas – includes river systems (varies country x country) 
 

Case 
study 

Description of what 
information ASI 

require or what ASI 
want to measure 

Timing or 
time period 
of analysis 

Any other guidance 
Additional inputs from 

Trial Partner 

5 

Comparison of 
changes between 
protected vs non 
protected areas – 
includes river systems 
(varies country x 
country) 

Between 
two dates – 
ideally a 
year apart 

As a conformance 
monitoring tool 

 

Shape file of 
protected areas to be 
provided by TP 

Identify changes – 
forest reductions  

 

 
Case study 5.1 
Location:   Sweden 
Trial partner Holmen Skog 
Reference Report ESA_Support-to-the-FSC_Service_Delivery-Report_HolmenSkog_Sweden 
Reference Trial Products: 1 Forest area; Trial + 7 Clear Cuts  
 
Introduction 
 

This demonstration shows the operational use of yearly mapping of forest cuttings using EO 
data in combination with national databases on protected areas. The EO data used are, in 
this case, optical satellite data with a spatial resolution of 10-20 meters (SPOT 4, SPOT 5 
and IRS LISS) possible to detect 0.5 hectares of forest cuttings. 
The EO data are from 2004-2009 with yearly coverage from the vegetation period (June to 
August) in southern Sweden.  
As the focus is on changes in the forest a forest map from the topographic database 
delineates forest areas. 
The full test area of 40 * 60 km is mapped and includes both private and company owned 
forests. 
 
 
Mapping sequence plus key 
 

The national database on protected areas in the test area, 40 * 60 km, contains 170 objects 
with different protection status. There are: 
 

- 50 nature reserves 
- 51 Natura 2000 sites 
- 40 Biotioe protection  
- 31 Nature conservation agreements 

 
They are the starting point for the mapping sequence and may be monitored using EO data. 
It should however be noticed that forest cutting may be fully acceptable within the 
protected area. The objectives for the nature protection site may not be to keep the forest 
undisturbed and for each protected area specific objectives are described in detail. 
 
Then by using EO from different years it is possible to monitor cutting activities taken place 
in or near protected areas. 
Forest cuttings mapped using EO change detection techniques is an efficient tool to monitor 
forest changes. 
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Data analysis 
 

The database of protected areas are put on the latest EO data from 2010 in scale 1: 50 000. 
Please note the protected areas outlined in red. 
 

 
 
When then using the forest cuttings mapped in EO data are overlayed with the protected 
areas it is noted that 21 protected areas intersect with forest cuttings. Most of them just 
outside the protected areas, but some in the protected area. The figure below show forest 
cuttings from 2006 (2005-2006) and how they occur inside the protected area (two yellow 
areas in the protected area). This specific site is protected due to the large wetland in this 
area and forestry is accepted. 
 

 
 
 
This example shows the potential for efficient monitoring using EO data. The analysis may 
be performed recurrent, eg. yearly, and used to stratify field efforts, but may also be used 
to proof that forest cuttings is not performed in protected areas. 


