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Main progress: 
1 Project planning and analysis 

During the month of August 2018 project activities concentrated on (i) the continuation 
of field work and data collection in Mozambique and (ii) the preparation of the next 
steps towards testing the SMFM EO tools and providing capacity building.  
 
Field work in Mozambique is still continuing beyond the month of August 2018 due to 
operational and administrative delays. Currently the field work in Mozambique is likely 
to be completed by the 16th August 2018. 
 
A video conference was held with the World Bank DC and the WB country teams on 
August 23, 2018 covering (i) progress with the field work in Mozambique, (ii) initial 
review of the Zambia field data, and (iii) immediate next steps for the overall project 
implementation.  
 
A more focussed VC was held on August 30, 2018 with the WB (DC and country 
teams), ESA and Hatfield Consultants on the selection of a cloud-processing platform 
for the SMFM EO tools. 
 

1.1 Develop a detailed work plan for the SMFM project; review after 12 months 
 A review and adjustment of the overall SMFM project work plan has been prepared 

and shared with the World Bank. While official contract duration has been extended to 
December 2019, the end date of the overall SMFM project work plan has only slightly 
been modified to August 2019, with the final report and workshop schedules for 
September 2019.  
 
Overall, modifications and updates of the plan were moderate, mainly accounting for 
the delays in field work and re-aligning the duration of tool development activities, 
taking into consideration the advanced state of development of SMFM Tools 1 and 2 
and the fact that Tools 3 and 4 are still at research stage.  
 
One major change was to bring forward the training at the University of Edinburgh. 
Main reason for this was to provide technical personnel from the partner country 
institutions with necessary skills to apply and test the SMFM tools 1 and 2 prior to a 
regional workshop in Nairobi, Kenya, tentatively planned for early November 2018. 
This would allow the SMFM partner countries to share their initial experience in using 
the tools with a wider audience. 
 
This regional event in November 2018 will still focus on the technical application of 
the SMFM project at the level of dry-forest country, potentially involving regional 
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institutions such as the Nairobi-based Regional Centre for Mapping of Resources for 
Development (RCMRD) as an existing SSKE initiative. Reaching out to the global 
EO community could then take place at the GFOI plenary in March / April 2019. 
There is a planned further discussion around this to determine details and invites to 
external groups. 
 

Technical update: 
2.1 Design new or enhanced satellite EO methods to address requirements and 

gaps 
 
After completing (Zambia) and initiating (Mozambique) the field data collection during 
the months of July and August 2018, focus returned to the development of the SMFM 
tools, in particular the development and improvement of SMFM Tool 3. 
 
Tool 3: update 
In August and through into September, work has focussed on SMFM Tool 3 (dense 
time series). This tool has continued to prove challenging as a result of the dynamic 
nature of woodland ecosystems. 
 
Tool 3 covers five steps: 

1) Data acquisition (from existing sen2mosaic script) 
2) Atmospheric correction and cloud masking (from existing sen2mosaic script) 
3) Extraction of training pixels and training of classifier 
4) Classification of individual images 
5) Detection of land cover changes 

 
This month’s work has focussed on steps 3 and 4, which take a Sentinel-2 image as 
input and generate a map showing the probability of forest in each pixel. 
 
Major updates are: 

• Development is now fully focussed on Sentinel-2 data. There will remain the 
option of including data from Sentinel-1, but this is not being actively pursued 
in favour of more information-rich data from Sentinel-2. 

• sen2mosaic scripts now fully support the multi-resolution nature of Sentinel-2 
imagery, allowing the generation of change maps at 10 m, 20 m and 60m 
resolution. 

• The classifier has been updated from logistic regression to Random Forest, a 
machine learning method. Logistic regression is simple to understand and fast 
to implement but was not able to deal with woodland seasonality and non-linear 
responses (e.g. to burn scars). Results have improved with this change, though 
this has come at the cost of simplicity. The tool will now require a larger training 
dataset and more detailed input from users to train and test the classifier. 

• Model features (predictors of forest / non-forest) have been updated. Features 
currently being tested are: 
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Feature Purpose 

Vegetation indices (NDVI, 
EVI, GEMI, NDMI, SAVI, 
RENDVI, SIPI) 

Respond to presence/absence of vegetation and 
phenological status. 

Burn scar indices (NBR, 
MIRBI) 

Identify when a pixel has been burned. Fires tends to 
reduce the value of vegetation indices, without necessarily 
impacting the condition of the vegetation. 

Spatial context1 Woodlands are spatially heterogeneous, and the expected 
phenological state of a pixel will vary across the image. 
An image filter is used to extract the 95th percentile of key 
vegetation indices as each location of the image to predict 
the phenological status of a nearby ‘forest’ pixel, which 
can be compared to the focal pixel. 

Texture (standard deviation 
filter) 

Forest and non-forest areas will have different textures. 
Complex texture descriptors exist (e.g. Haralick texture 
features), but these are very computationally intensive to 
calculate so a simpler standard deviation filter has been 
applied to separate rougher from smoother surfaces. 

Time of year (trigonometric 
functions) 

Surface reflectance varies widely within each year, so two 
trigonometric features are included to model phenology at 
each point of the year. 

 
Interim results: 

 
Interim results show some improvement over earlier iterations of the tool, with (a) 
realistic estimates of forest extent for an arbitrary definition of forest, (b) 
deforestation in areas of known change, and (c) ‘early warnings’ of deforestation 
widespread but informative. Some areas remain where the algorithm still struggles, 
particularly in areas of open woodland which are fully deciduous and burn at a high 
frequency. 
 

                                                   
1 See: Hamunyela, E., Verbesselt, J. and Herold, M., 2016. Using spatial context to improve early detection of 
deforestation from Landsat time series. Remote Sensing of Environment, 172, pp.126-138. 
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Areas for potential improvement: 
• The training dataset at present is small. Machine learning algorithms typically 

benefit from a large training dataset, which will have to anyway be employed if 
using this tool over large areas. 

• Some months do not provide good data and may have to be excluded. In 
particular, in the late dry season there is little distinction between forest and 
non-forest areas as trees are fully deciduous, and fire widespread. 

• Some improvements will be gained from a longer time-series, which will 
become available over the coming years. 

• It’s very likely that this tool will not perform well in all dry forest ecosystems. 
Application to an area of dry forest with a denser canopy and less frequent 
fires will probably yield better results. 

 
Detecting dry-forest degradation: 
Given that detection of deforestation is challenging, it is fair to assume that detecting 
degradation will be even harder. From the fieldwork it was clear that canopy cover is 
not a good predictor of degradation. Woodlands vary from dense stands with closed 
canopy to sparse grasslands naturally, therefore any measure of degradation will have 
to look for a change trend in place of identifying a degraded ‘state’. Identification of 
trends in a short time series of data is difficult, particularly where seasonality is so 
substantial and unpredictable, and fires occur frequently. Tests to identify forest 
degradation will follow finalisation of the deforestation detection algorithm. 
 

 Decision on EO platform: 
With the SMFM EO tools 1 a/b and 2 at an advanced stage of development the 
project needed a discussion and decision on which cloud-processing platform to use 
for tool testing and for providing training to the partner countries. So far, all tool 
development has taken place on a UoE server.  
 
Different options are available: The ESA has initiated the development of 5 DIAS 
platforms using different developers and there are also existing platforms such as 
the SEPAL, which is maintained by the FAO and mainly funded by the Norwegian 
Government. The ESA DIAS platforms receive initial funding from the ESA but 
ultimately will have to operate in a commercially viable way.  
 
During the VC on August 30, the consultant team discussed the need to identify a 
suitable EO platform with the wider SMFM project team (WB, ESA). From own 
assessments of the DIAS platforms and using an evaluation made by Hatfield 
Consultants the LTS/UoE team suggested one of the DIAS platforms (CREODIAS) 
for testing but proposed also to use the SEPAL platform for comparison.  
 
Based on explanations from ESA participants, it was proposed to use F-TEP 
(Forestry Thematic Exploitation Platform) as an application front-end, while the DIAS 
platform could serve as the application back-end. This will now be tested and 
evaluated by the LTS/UoE team. 
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ESA suggested that the project will be provided with support and a remote training 
from the F-TEP team to facilitate the testing of the platforms. LTS already contacted 
the CREODIAS team and is currently waiting for feedback. 
 

2.3 Obtain / collect in-situ datasets for validation   
 
Mozambique: 
Field work and data collection continued in Gaza Province until August 15, 2018 with 
3 teams. Data on dry forest change events related to farming, charcoal production and 
mining have been collected. Initial assessments indicate that sufficient data have been 
collected. However, the causes of dry forest change events so far identified are mainly 
limited to charcoal production, farming and, to a lesser extent, mining.  
 
Other potential causes, such as selective logging, are more difficult to ascertain on the 
ground. The team therefore collected complementary data sets on logging activities 
from FNDS and DINAF that will be evaluated for their usability as a reference for 
calibration and validation of such events.  
 
Due to availability issues, the last leg of the field work campaign in Zambezia province 
had to be re-scheduled to early September. UoE staff accompanying the field data 
collection in Manica and Gaza provinces will not be able to participate in the Zambezia 
data collection due to existing travel arrangements. 
 
The LTS/UoE team is awaiting first batches of the collected field data from 
Mozambique for cleaning and evaluation.  
 
Zambia: 
After completion of the field data collection, the Zambia Forestry Department has 
submitted all field data (spatial data and attributes), copies of all field sheets and 
photos of all field sites and encountered events. Data have been cleaned and compiled 
by LTS and an initial evaluation shows that data are sufficient in terms of quality and 
quantity to proceed with the training of the algorithms.  
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Next steps would include to use these data in first runs of supervised classifications of 
land cover and dry forest types.  

 
 

4.3 Implement at least two training events; including SSKE 
The LTS team prepared a proposal for a one-week training course at the University of 
Edinburgh for a small group of selected participants (training of trainers) from both 
partner countries. This training is part of a study visit to Edinburgh and will focus on 
the required skills for users to apply the SMFM EO tools and will provide hands-on 
application of SMFM Tool 1 and 2.  
 
The training is tentatively scheduled to take place in early October (8-12 October) but 
is awaiting confirmation of availability from the partner country initiations in Zambia 
and Mozambique. The World Bank country teams will support the partner country 
institutions in facilitating travel requirements.  
 
Main objective of the training is: participants have acquired the necessary skills for 
using, testing, and co-developing the SMFM Tools 1 and 2 and have gained insight 
into SMFM Tool 3 (at prototype stage).  
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The training is expected to cover the following topics: 
• Presentation of the SMFM Tools 1 & 2 
• Cloud processing platforms 
• Use of the Linux command line 
• Application of SMFM Tool 1a/1b 
• Working with a prototype of SMFM Tool 3 
• Radar remote sensing requirements for SMFM Tools 1b and 2 
• Python programming for geospatial applications  
• Application of SMFM Tool 2 

 
Issues and potential bottlenecks: 
2.1 Testing of the Tools on different platform will impact on the direct development of the 

tools. The project will need to focus on 1 or max. 2 of the DIAS platforms and look 
further at the use of SEPAL, as a free and open-source option (aside from data storage 
and processing). 
 

2.3 Previously reported administrative issues that occurred during the field work in 
Mozambique are being handled and resolved by the World Bank team in Mozambique.  
 
As a lesson learned from the field work in Zambia and Mozambique it is recommended 
to focus on only one partner country institution in any potential 3rd SMFM partner 
country.  
 
 

 

 
 
 
 


