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Summary 

The WARN virtual workshop was held on 24th and 25th March 2021, from 8:30 AM to 1:00 PM 

UTC via Zoom. The event was principally attended by WARN members, but also included 

scientists from Europe and the USA. The overall aim of the workshop was to showcase recent 

research in West Africa that focused on the use of open access Remote Sensing (RS) data to assess 

or monitor land surface characteristics. It further aimed at improving knowledge of ongoing remote 

sensing-based research and initiatives in the region and fostering closer collaboration between 

scientists and institutions working on similar topics to provide opportunities for increased synergy. 

Specifically, the workshop aimed at achieving the following objectives: 

 

1. Demonstrate state-of-the-art utility of RS data and analysis to monitor changes in land 

surface characteristics and support decision making in West Africa. 

2. Identify research gaps in the application of RS data for monitoring and managing land 

resources in West Africa. 

3. Increase capacity of young researchers in the application of RS data in land resource 

management. 

4. Strengthen collaboration between members of WARN. 

 

To realize these objectives, the workshop proceeded through four progressive phases: (i) opening 

speeches and keynote presentations, (ii) formal presentations on workshop themes subdivided into 

3 sessions, (iii) discussion on strengthening the network and the way forward and (iv) closing 

remarks.  

 

The opening speeches underscored the importance of the network and called for increased 

interaction and collaboration among members to identify solutions to the sub-region’s 

developmental challenges. The keynote presentations focused on research and applications 

opportunities for the WARN network and a recent initiative by the European Space Agency for 

research partnership with African researchers on the use of Copernicus data for food security and 

water resource management. 

 

In line with the concept note, presentation sessions were organized around three themes - land 

use/land cover dynamics, fire monitoring and biomass and vegetation modelling – with varied 

number of presentations ranging from a minimum of three to a maximum of six on each theme. 
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Each presentation lasted 15 minutes and was followed by a 10-minute question and answer session. 

 

The discussion phase focused on how to strengthen the WARN network and enhance the scientific 

capacity of regional scientists to contribute to the sub-region’s developmental agenda through 

science. The recommendations of the workshop included: 

- Create/identify a platform to package the information available to all the members and 

institutions to fix issues of sharing and communicating the methods and outputs from the 

GOFC-GOLD community; 

- Create a more functional connection between members of the network to address funding 

concerns; 

- Map and connect WARN members remote sensing-based research related to SDGs, new 

and renewable energy requests, and climate change challenges to make it relevant to 

policymakers to address priority issues related to science and policy; 

- Use cloud computing as a new way to analyse high resolution remote sensing data and new 

technology and supplement with more trainings, new algorithms, field activities and data, 

etc. to address issues of data access and capacity building; 

- Email Oble Neya for WARN membership requests to expand the list of remote sensing 

experts in West Africa; 

- Delegate specific tasks to members to keep the network engaged and sharing feedback 

about ongoing initiatives; 

- Organize regular meetings to share information, updates and prepare proposals for ongoing 

fundraising. 

 

The institutions involved in the organization of the event and their representatives are as follows: 

• Prof. Cheikh Mbow, Future Africa, University of Pretoria, South Africa 

• Dr. Oble Neya, West African Science Service Centre on Climate Change and Adapted 

Land Use (WASCAL), Ouagadougou, Burkina Faso 

• Dr. Kwame Oppong Hackman, WASCAL, Ouagadougou, Burkina Faso 

• Dr. Jean-Luc Kouassi, African Global Impact Raiser (AGIR), Abidjan, Cote d’Ivoire 

• Dr. Gerald Forkuor, United Nations University Institute for Natural Resources in Africa 

(UNU-INRA), Accra, Ghana. 

 

The virtual host of the workshop was Clay Oboth from START International.  
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Meeting Day 1, March 24, 2021 

Day 1 focused on short presentations of WARN members on Land Use and Land Cover dynamics 

in the region. The meeting was opened by the Director of Research at WASCAL Competence 

Centre in Burkina Faso, Prof. Kehinde Ogunjobi and was attended by the GOFC-GOLD WARN 

lead Prof. Cheikh Mbow of Future Africa, who also addressed the participants and provided some 

key and emerging challenges in the region and their impacts on food and global security. Keynote 

presentations from Prof. David Skole (GOFC-GOLD) and Arno van Lieshout (EO Africa, 

University of Twente) followed the opening statements. In his presentation about Research and 

Applications Opportunities for the WARN Network, Prof. Skole shared insights about forest 

degradation and trees outside of forests mapping, and presented WARN as a catalyst for building 

REDD+ readiness in the West African region. Arno van Lieshout started his presentation with a 

quick survey on participants' capabilities to access and analyse EO datasets and use of JUPYTER. 

He then shared the principal objectives of EO AFRICA (African Framework for Research 

Innovation, Communities and Applications) supplemented by its key activities and actions 

including partnership and community building (research and development, open access for public 

development, training and capacity development) and exploitation and services platform layer.  

 

These keynote presentations were followed by two sessions on Land Use and Land Cover dynamics 

and were moderated by Gerald Forkuor and Jean-Luc Kouassi.  

 

Presentations in this session showcased the application of open access EO data (e.g. Landsat, 

Sentinel-1, 2) and products (e.g. ESA CCI) in agriculture, water resource management, climate 

modelling and biodiversity. Specifically, presentations focused on detection of cash crops and tree 

plantations with multi-sensor data from the Copernicus and Landsat missions, assessment of land 

use/land cover changes on water resource availability, modelling shoreline dynamics, evaluation of 

existing LULC products and recommendations for improvement in climate modelling and 

harmonization of LULC methods for regional mapping. It was clear from the presentations that 

there is reasonable capacity in the sub-region to process a wide range of satellite images/products in 

critical economic sectors using parametric and non-parametric algorithms. Due to its long history of 

image acquisition, data from the Landsat mission tends to be the natural choice for analysing 

historical patterns in LULC dynamics in West Africa. 
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The following thematic contributions, for which summaries can be found in the Appendix 4, were 

presented and accompanied by 10-min productive discussion periods: 

- Detecting cocoa plantations in Côte d’Ivoire and Ghana and their implications on protected 

areas (Abu Itohan-Osa, Ghana); 

- Implication of land use/cover changes and rainfall variability on streamflow dynamics in Mono 

River Basin (Salomon Obahoundje, Benin); 

- Assessment of ESA 300m land cover map for Regional climate modeling over West Africa 

(Eric M. Mortey, Niger); 

- Shoreline dynamic modeling of Dakar region Senegal from 1990 to 2020: GIS approach 

(Ibrahima Pouye, Senegal); 

- Agricultural disturbances and degradation of the woody flora in the cotton basin of North 

Benin (Sébastien Kouta, Benin); 

- Analysis of land use from multi-date satellite data: Case of the N'Zi watershed in Côte d'Ivoire 

(Yao Leon, Cote d’Ivoire); 

- Framework for regional harmonization for LULC methods and systems (Paul Bartel). 

 

Ninety-four (94) participants (including hosts and organizers) attended the workshop on the 

day1 (see the list of participants in Appendix 1). 

 
 

Meeting Day 2, March 25, 2021 

Day 2 of the meeting focused on fire monitoring, biomass and vegetation mapping as well as a 

discussion session on strengthening the WARN network and the way forward.  

 

The presentation sessions, moderated by Oble Neya, included multiple case studies in the region: 

- Monitoring wildfires and their drivers in Cote d’Ivoire (Jean-Luc Kouassi, Cote d’Ivoire); 

- Above-ground biomass mapping in West African dryland forest using Sentinel-1 and 2 

datasets – A case study (Gerald Forkuor, Ghana); 

- Mapping vegetation structure in West Africa (Frank Thonfeld); 

- Usage of MODIS NDVI to Evaluate the Effect of Soil and Water Conservation Measures on 

Vegetation in Burkina Faso (Clement Nyamekye, Benin); 

- Detection of recent changes in Gambia vegetation cover using time series MODIS NDVI 

(Boubacar Solly, Gambia); 

- The use of Normalized Difference Vegetation Index (NDVI) to assess urban forests 
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dynamics in West Africa: A case study of Mbao Classified Forest, Dakar in Senegal 

(Momath Diankha, Senegal). 

 

In summary, the presentations demonstrated the potential of open access multi-resolution data and 

associated derivatives (e.g. vegetation indices, biophysical measures, etc.) to map and monitor 

environmental degradation at varying spatial scales. The Normalized Difference Vegetation Index 

(NDVI), including red-edge dependent variants, came up as an important variable for monitoring 

vegetation cover, urban forest changes, mapping above-ground biomass and evaluating the effect of 

measures to restore degraded land. The potential of Synthetics Aperture Radar (SAR) data (mainly 

from Sentinel-1) to complement predominantly used optical data in mapping biomass and 

vegetation structure, especially in light of persistent cloud cover in West Africa, was amply 

demonstrated. The abstract for each of presentation can be found in Appendix 4. 

 

 

Discussion Session: Strengthening the WARN Network 

The discussion session was led by Prof. Cheikh Mbow. It focused on GOFC-GOLD WARN’s 

network strengthening and future activities, including interest by network members. Krishna 

Vadrevu (NASA) introduced the discussion by thanking all the participants and sharing updates 

about GOFC-GOLD and new funding opportunities (capacity building, training, workshops, etc.). 

Discussions turned around the issues of thematic focus, publications, funding and capacity 

building. 

 

The meeting ended with closing remarks from Dr. Krishna Vadrevu and Prof. David Skole. 

For the second day, 71 participants (including hosts and organizers) attended the seminar (see the 

list of participants in Appendix 1). 
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Appendices 
 
Appendix 1 : List of participants 

List of participants – day 1 
 
No Name Affiliation 

1 Abdoulaye Bore Tianjin University, China 
2 Abel Ogunmola University of Lagos 
3 Achille Hounkpevi Laboratoire de Biomathématiques et d'Estimations Forestières 
4 Adama Gassama-Jallow Ministry of Petroleum & Energy 
5 Alexandra Bell University of Würzbug / WASCAL-DE-Coop 
6 Alkasim Yahaya Idris National Space Research and Development Agency 
7 Aminata Diarra USAID West Africa 
8 Andreas Brink Joint Research Center - European Commission 
9 Ange-Mariette Toure Ministère des eaux et forêts 

10 Anthony Arthur GES 
11 Arno von Lieshout University of Twente 
12 Asaa Abunkudugu University of Lomé 
13 Assitan Daou IER 
14 Bako Mamane SERVIR WA/AGRHYMET 
15 Boris Ouattara University of Wuerzburg 
16 Boubacar Solly Université Assane Seck de Ziguinchor 
17 Cheikh Mbow Future Africa at the University of Pretoria 
18 Christabel Ansah University of Wuerzburg 

19 Christiana Olusegun Centre for Atmospheric Research National Space Research and Development 
Agency 

20 Clay Oboth START International 
21 Clement Nyemekye Koforidua Technical University 

22 Da-Costa Boakye Mensah 
Asare Kwame Nkrumah University of Science and Technology 

23 Dagbegnon Idelbert Behanzin WASCAL 
24 David Skole Michigan State University 
25 Diana Chavarro-Rincon University of Twente - Faculty ITC 

26 Djidjooh Mathieu Maurice 
Ahouansou LABEF/FSA/UAC 

27 Doukoro Diarra WASCAL 
28 Doumbia Boubacar WASCAL 
29 Edith N'da Kouadio WASCAL 
30 Eric Mortey WASCAL 
31 Ernest Bayah WASCAL Ougadougou, Burkina Faso 
32 Fatima Eshun United Nations University - INRA 
33 Foster Mensah Center for Remote Sensing and Geographic Information Services 
34 Franck Bie Earthworm  
35 Frank Thonfeld University of Wuerzburg, German Aerospace Center (DLR) 
36 Gerald Forkuor UNU-INRA 
37 Gildas Guidigan WASCAL 
38 Haddy Jawla WASCAL 
39 Hassane Bassirou WASCAL 
40 Herve Kashongwe Michigan State University 
41 Ibrahim Laouali WASCAL 
42 Ibrahima Pouye WASCAL 
43 Idris Baba ECOWAS COMMISION 
44 Ifeanyi Achugbu WASCAL/Federal University Oye Ekiti 
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No Name Affiliation 
45 Issa Kassogue  
46 Itohan-Osa Abu University of Wuerzburg 
47 Jake Simpson University of Augsburg 
48 Jean Danumah Centre Universitaire de Recherche et d'Application en Télédétection (CURAT) 
49 Jean-Luc Kouassi African Global Impact Raiser (AGIR) 
50 Julie Peeling University of Florida 
51 Karamoko Sanogo ICRISAT  
52 Kehinde Ogunjobi WASCAL 
53 Koffi Léon Yao Ecole Doctorale Polytechnique-Yamoussoukro 
54 Komi Agboka University of Lome-WASCAL Togo 
55 Komi Begedou Universite de Lome, WASCAL Togo 
56 Komlagan Mawuli Apelete Yao WASCAL 
57 Kouakou Serge Kouadio Institut National Polytechnique Felix Houphouet-Boigny 
58 Kwame Hackman WASCAL 
59 Lazarious Atujenga Platinum Montessori School 
60 Lisette Tokpa INP-HB 
61 M'koumfida Bagbohouna WASCAL 
62 Makan Diarisso WASCAL 
63 Mame Sambou WASCAL 
64 Mansour Mahamane SERVIR West Africa 
65 Mariam Diop University of Ghana 
66 Michael Thiel University of Wuerzburg 
67 Mirjana Bevanda University of Wuerzburg 
68 Mohamed Fomba WASCAL DRP CC&HH, FUTMINNA 
69 Mojolaoluwa Daramola Institute of Geographic Science and Natural Resources Research 
70 Momath Diankha WASCAL / Ministry of Environment and Sustainable Development (Senegal) 
71 Moriké Diawara  
72 Muhammad Leroy A. Gomez University of the Gambia 
73 Nadège Dossoumou WASCAL 
74 Nasiru Ariori University of Lagos 
75 Oble Neya WASCAL 
76 Ossénatou Mamadou IMSP/UAC 
77 Ousmane Badji WASCAL 
78 Paul Bartel SERVIR West Africa 
79 Peniel Adounkpe WASCAL 
80 Peter Oyedele WASCAL Togo 
81 Peter Rock Ebo Odoom West African Climate Systems, Federal University of Technology, Akure 
82 Prince Martin Gyekye CSIR-Soil Research Institute, University of Ghana 
83 Richard Amoah Asanko Gold Ghana Ltd 
84 Rutendo Mukaratirwa University of Wuerzburg 
85 Salomon Obahoundje UFHB, RCI 
86 Samuel Udofia University of Lagos 
87 Sébastien Kouta Laboratoire de Cartographie 
88 Sidat Yaffa University of The Gambia 
89 Souleymane Bengaly Université des Sciences Sociales et de Gestion de Bamako 
90 Souleymane S. Traore FHG/USSGB 
91 T. Ivan I. Bessin WASCAL 
92 Tamarabrakemi Akoso University of Lagos 
93 Zacharia Mtewele Institute of Atmospheric Physics 
94 Zoltan Szantoi European Commission 
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List of participants – day 2  

 
No Name Affiliation 

1 Abdoulaye Bore Tianjin University, China 
2 Abel Ogunmola University of Lagos 
3 Adama Gassama-Jallow Ministry of Petroleum & Energy 
4 Alexandra Bell University of Würzbug / WASCAL-DE-Coop 
5 Andreas Brink Joint Research Center - European Commission 
6 Ange-Mariette Toure Ministère des eaux et forêts 
7 Aruna Jarju Monroe College, New Rochelle New York 
8 Asaa Abunkudugu University of Lomé 
9 Assitan Daou IER 

10 Bishop Ayeni University of Lagos 
11 Boris Ouattara University of Wuerzburg 
12 Boubacar Solly UNIVERSITÉ ASSANE SECK DE ZIGUINCHOR 
13 Cheikh Mbow Future Africa at the University of Pretoria 
14 Clay Oboth START International 
15 Clement Nyemekye Koforidua Technical University 

16 Da-Costa Boakye Mensah 
Asare Kwame Nkrumah University of Science and Technology 

17 Dagbegnon Idelbert Behanzin WASCAL 
18 David Skole Michigan State University 

19 Djidjooh Mathieu Maurice 
Ahouansou LABEF/FSA/UAC 

20 Doukoro Diarra WASCAL 
21 Doumbia Boubacar WASCAL 
22 Eric Mortey WASCAL 
23 Fatima Eshun United Nations University - INRA 
24 Foster Mensah Center for Remote Sensing and Geographic Information Services 
25 Frank Thonfeld University of Wuerzburg, German Aerospace Center (DLR) 
26 Gerald Forkuor UNU-INRA 
27 Gildas Guidigan WASCAL 
28 Gloria Okafor nigeria maritime university okerenkoko Warri Delta state 
29 Glory A. Kokoye WASCAL 
30 Gnibga Issofou Yangouliba WASCAL Benin 
31 Hassane Bassirou WASCAL 
32 Ibrahima Pouye WASCAL 
33 Ifeanyi Achugbu WASCAL/Federal University Oye Ekiti 
34 Ifeanyi Udeji University of Lagos 
35 Inoussa Maman Maarouhi DRP-CCE_WASCAL Niger 
36 Issa Kassogue  
37 Itohan-Osa Abu University of Wuerzburg 
38 Jake Simpson University of Augsburg 

39 Jean Danumah Centre Universitaire de Recherche et d'Application en Télédétection 
(CURAT) 

40 Jean-Luc Kouassi African Global Impact Raiser (AGIR) 
41 Komlagan Mawuli Apelete Yao WASCAL 

42 Kouakou Serge Kouadio INSTITUT NATIONAL POLYTECHNIQUE FELIX HOUPHOUET-
BOIGNY 

43 Krishna Vadrevu UMd 
44 Kwame Hackman WASCAL 
45 Makan Diarisso WASCAL 
46 Mame Sambou WASCAL 
47 Mayowa Fasona University of Lagos 
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No Name Affiliation 
48 Michael Thiel University of Wuerzburg 
49 Mirjana Bevanda University of Wuerzburg 
50 Mohamed Fomba WASCAL DRP CC&HH, FUTMINNA 
51 Mojolaoluwa Daramola Institute of Geographic Science and Natural Resources Research 
52 Momath Diankha WASCAL / Ministry of Environment and Sustainable Development (Senegal) 
53 Moriké Diawara  
54 Muhammad Leroy A. Gomez University of the Gambia 
55 Nasiru Ariori University of Lagos 
56 Ndoumbe Ndiaye  
57 Oble Neya WASCAL 
58 Patrice Sanou ISESTEL  
59 Paul Bartel SERVIR West Africa 
60 Peniel Adounkpe WASCAL 
61 Peter Okeke UNIVERSITY OF LAGOS AKOKA 
62 Peter Rock Ebo Odoom West African Climate Systems, Federal University of Technology, Akure 
63 Prince Martin Gyekye CSIR-Soil Research Institute, University of Ghana 
64 Samuel Udofia University of Lagos 
65 Sarah Schönbrott-Stitt Department of Remote Sensing, University of Würzburg 
66 Sébastien Kouta Laboratoire de Cartographie 
67 Souleymane Bengaly Université des Sciences Sociales et de Gestion de Bamako 
68 Tamarabrakemi Akoso University of Lagos 
69 Thierry Odou WASCAL 
70 Yassi Franck-Boris MINEF 
71 Zoltan Szantoi European Commission 
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Appendix 2. Pictures from the seminar 

 
Day 1 - Group photo 
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Appendix 3 : Agenda of the workshop 

GOFC-WARN Regional (Virtual) Workshop 
Day 1 (24th March, 2021) 

Time Event/Activity Moderator  

8:30 am – 
9:30 am 

Keynote Addresses/Presentations by GOFC-WARN key partners 
Welcome Address: Prof Kehinde OGUNJOBI (WASCAL) (10 
mins) 
Statement 1: Dr. Krishna Prasad Vadrevu (NASA)  (10 mins 
including updates on GOFC and new opportunities) 
Statement 2: Prof Cheikh Mbow (Future Africa) (5 mins, about 
emerging regional land use challenges) 
Keynote Presentation 1: Prof David Skole (GOFC-GOLD) (20 
mins) 
Keynote Presentation 2: Dr. Zoltan Vekerdy (EOAfrica, Uni. 
Twente) (15 mins) 

 
Dr Oble NEYA 
(WASCAL) 

9:30 am – 
9:40 am Houskeeping anouncements  Clay OBOTH 

(START) 
Presentations – Session 1: Land Use/Land Cover dynamics  

(Presentation: 15 mins; Q&A: 10 mins) 

9:40 am – 
10:05 am 

Abu Itohan-Osa 
Topic: Detecting cocoa plantations in Côte d’Ivoire and Ghana 
and their implications on protected areas  

 
 
Dr Gerald 
FORKUOR (UNU-
INRA) 10:05 am – 

10:30 am 

Salomon Obahoundje 
Topic: Implication of land use/cover changes and rainfall 
variability on streamflow dynamics in Mono River Basin 

10:30 am – 
10:55 am 

Eric M. Mortey 
Topic: Assessment of ESA 300m land cover map for Regional 
climate modeling over West Africa 

10:55 am – 
11:10 am Short break  

Presentations – Session 2: Land Use/Land Cover   
(Presentation: 15 mins; Q&A: 10 mins) 

11:10 am – 
11:35 am 

Ibrahima Pouye 
Topic: Shoreline dynamic modeling of Dakar region Senegal 
from 1990 to 2020: GIS approach 

 
 
 
Jean Luc Kouassi 
(AGIR)/ 
Prof Cheikh MBOW 
(Future AFRICA) 

11:35 am – 
12:00 pm 

Sébastien Kouta 
Topic: Agricultural disturbances and degradation of the woody 
flora in the cotton basin of North Benin 

12:00 pm – 
12:25 pm 

Yao Koffi Leon  
Topic: Analysis of land use from multi-date satellite data: Case of 
the N'zi watershed (Côte d'Ivoire) 

12:25 pm – 
12:50 pm 

Paul Bartel  
Topic:  Framework for regional harmonization for LULC methods 
and systems. 

12:50 pm – 
1:00 pm Announcements, etc. + closure of Day 1  
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Day 2 (25th March, 2021) 

Time Event/Activity Moderator 
8:30 am – 
8:45 am 

Houskeeping anouncements  
Clay OBOTH 
(START) 

Presentations – Session 3: Fire Monitoring-Biomass and vegetation Mapping   
(Presentation: 15 mins; Q&A: 10 mins) 

8:45 am – 
9:10 am 

Jean-Luc Kouassi (AGIR) 
Topic: Monitoring wildfires and their drivers in Cote d’Ivoire  

  
 

 
 
 
 
 
Dr Oble NEYA 
(WASCAL) 

9:10 am – 
9:35 am 

Gerald Forkuor (UNU) 
Topic: Above-ground biomass mapping in West African dryland 
forest using Sentinel-1 and 2 datasets – A case study 

9:35 am – 
10:00 am 

Frank Thonfeld  
Topic: Mapping vegetation structure in West Africa  

10:00 am – 
10:25 am 

Clement Nyamekye  
Topic: Usage of MODIS NDVI to Evaluate the Effect of Soil and 
Water Conservation Measures on Vegetation in Burkina Faso 

10:25 am – 
10:50 am 

Boubacar Solly 
Topic: Detection of recent changes in Gambia vegetation cover 
using time series MODIS NDVI 

10:50 am – 
11: 15 am 

Momath Diankha 
Topic: The use of Normalized Difference Vegetation Index 
(NDVI) to assess urban forests dynamics in West Africa: A case 
study of Mbao Classified Forest, Dakar (Senegal) 

11:15 am – 
11:30 am Short break  

Discussion session 

11:30 am – 
12:30 pm 

Final Discussion: Ideas for strengthening the GOFC-GOLD 
WARN network (including ways to engage new members) and  
suggestions for next activities 

Prof Cheikh MBOW 
(Future AFRICA 

12:30 pm – 
12:50 pm 

Closing Remarks :  
Prof. David Skole (GOFC-GOLD) 
Prof Kehinde OGUNJOBI (WASCAL) 

Dr Oble NEYA 
(WASCAL) 

12:50 pm – 
1:00 pm Announcements + closure of the workshop 

Clay OBOTH 
(START) 
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Appendix 4 : Abstracts of the contributions 

1. Abu, Itohan-Osa – abuitohanosa@gmail.com  
Title: Detecting cocoa plantations in Côte d’Ivoire and Ghana and their implications on protected 
areas  
Authors: Abu, Itohan-Osa; Szantoi, Zoltan; Thiel, Michael; Brink, Andreas; Robuchon, Marine 
Abstract:  
Côte d’Ivoire and Ghana are the largest producers of cocoa in the world. In recent decades the 
cultivation of this crop has led to the loss of vast tracts of forest areas in both countries. Efficient 
and accurate methods for remotely identifying cocoa plantations are essential to the implementation 
of sustainable cocoa practices and for the periodic and effective monitoring of forests. In this study, 
a method for cocoa plantation identification was developed based on a multi-temporal stack of 
Sentinel-1 and Sentinel-2 images and a multi-feature Random Forest (RF) algorithm. The 
Normalized Difference Vegetation Index (NDVI) and second-order texture features were assessed 
for their importance in an RF classification, and their optimal combination was used as input 
variables for the RF model to identify cocoa plantations in both countries. The RF model-based 
cocoa map achieved 82.89% producer’s and 62.22% user’s accuracy, detecting 3.69 million 
hectares (Mha) and 2.15 Mha of cocoa plantations for Côte d'Ivoire and Ghana, respectively. The 
results demonstrate that a combination of an RF model and multi-feature classification can 
distinguish cocoa plantations from other land cover/use, effectively reducing feature dimensions 
and improving classification efficiency. The results also highlight that cocoa farms largely 
encroach into protected areas (PAs), as 20% of the detected cocoa plantation area is located PAs 
and almost 70% of the PAs in the study area house cocoa plantations. 
 
2. Salomon Obahoundje – obahoundjes@yahoo.com  
Title: Implication of land use/cover changes and rainfall variability on streamflow dynamics in 
Mono River Basin 
Authors: Salomon Obahoundje, Arona Diedhiou 
Abstract:  
Mono river basin plays a vital role in the socio-economic development of riparian countries (Togo 
and Benin). This study evaluates the spatio-temporal land use/cover changes (LULCC) and rainfall 
variability over Mono river basin and their incidence on streamflow. LULCC maps of the basin 
were developed for 1988, 2002 and 2016. The rainfall variability (total and intensity) and 
streamflow over 1981-2016 was assessed using CHIRPS dataset. The results show that between 
1988 and 2016, water bodies, built-up and agricultural land increase by 8.2%, 3.33% and 5.37% 
annually respectively. These increases in water bodies and land use are as a result of an increase in 
small reservoirs, of dugouts and of dam constructions. However, the vegetative covers namely 
herbaceous savanna, savanna and forest has decreased by 0.65%, 0.45% and 3.43% annually, 
respectively. These declines in vegetative clusters could be attributed to the demographic and 
socio-economic growth as expressed by the expansion of agriculture and urbanization. The 
precipitation and streamflow data show upward trend for all considered stations though some are 
not statistically significant. The mean annual streamflow varies much more (two to three times at 
annual and monthly scales) than the total annual rainfall. Additionally, it was noted that the rainfall 
intensity has increased significantly at 95% confidence level in all upstream the rainfall stations 
(Corre-copé, Nangbéto and Tétetou). Therefore, the upward trend of discharge at Nangbeto and 
Athieme are caused by LULCC and increase in rainfall intensity. Consequently, resulting into 
devastative flooding recorded these last decades and need a deep investigation. 
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3. Eric M. Mortey – morteyeric@gmail.com  
Title: Assessment of ESA 300m land cover map for Regional climate modeling over West Africa  
Authors: Eric M. Mortey, Saidou Madougou, Thompson Annor, Maman M. Inoussa, Joel Arnault 
Abstract:  
Global land cover (LC) map from the European space agency (ESA) Climate Change Initiative 
(CCI) provides consistent monitoring of land surface at annual time scales and is recommended for 
climate change studies. However, its evaluation at regional scales is necessary to assess 
inaccuracies and give regional climate modelers estimates of uncertainties in the land use forcing. 
In this paper, we assess the ability of CCI-LC to replicate the agro-ecological zones (AEZ) of West 
Africa (WA), the LC change and dynamics, and finally proposed a suitable classification scheme 
for WA. The total LC change over WA is 10.5% of which 97.6%, 2.4%, and 0.0075% represent 1 
time, 2 times, and 3 times change(s) respectively. CCI-LC maps are unable to accurately reproduce 
the AEZ mainly due to overestimation of cropland (35.5% to 37.5%) and forest (21.2% to 22.6%) 
respectively from 1992 to 2019. Similar, overestimations are seen with the harmonized IPCC and 
GLC schemes, showing the difficulty to use global classification schemes in WA. A revised 
classification scheme is thus proposed which includes (i) reverting degraded forest mistaken as 
cropland in the Guinea zone (ii) replacement of a large portion of forest in the Sudan zone by 
shrubland. The revised scheme yielded a change of 30% to 32%, 10.3% to 10.8% respectively for 
cropland and forest. The proposed classification scheme is nearly consistent with the AEZ of WA 
and recommended for use to reclassify CCI-LC maps before using them for regional climate 
studies. Future studies can improve on the proposed classification scheme. 
 
4. Ibrahima Pouye – pouyeibrahima525@gmail.com ; pouye.i@edu.wascal.org   
Title: Shoreline dynamic modeling of Dakar region Senegal from 1990 to 2020: GIS approach  
Authors: Ibrahima Pouye 
Abstract:  
In the context of climate change, the study of shoreline dynamics is more frequent in coastal 
countries. Therefore, since it is an important parameter to study the impacts of climate change in 
coastal areas, scientists are more interested in the littoral studies seeking deep existential 
knowledge. To study the coastal dynamic, one can refer to the coastline evolutions. This study aims 
to depict the coastal dynamics of Dakar region from 1990 to 2020. To achieve this objective, 
Geographic Information System (GIS) approach which is among the most current methods to 
determine the coastline dynamics was used. Historical Landsat images 1990, 2000, 2010, and 2020 
provided by the USGS website (http://glovis.usgs.gov) were used. QGIS 3.12.0 software was used 
to pre-process the various acquired images. After the pre-processing, Digital Shoreline Analysis 
System (DSAS 2.1 to 3.0) software which is an extension in Arc GIS 10.4 was used to compute the 
rate of evolution of the shoreline through the Net Shoreline Movement (NSM), Shoreline Change 
Envelope (SCE), End Point Rate (EPR) and Linear Regression Rate (LRR). After obtaining the 
coastline velocity rate, the simulation of future coastline dynamic rates is automatically performed 
using the Buffer tool. The results of this study showed that Dakar region is characterized by an 
average rate of retreat about -0.48 m/year at the northern coast, -0.03 m/year at the western coast, 
and -0.6 m/year at the southern coast. In 2030, the average rates of retreat of -1.47, -0.08 and -1.84 
m/year were estimated respectively in the northern, western and southern coasts. 
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5. Sebastien Kouta – sbastienkouta@gmail.com  
Title: Agricultural disturbances and degradation of the woody flora in the cotton basin of North 
Benin  
Authors: Sébastien Kouta, Ismaël Mazo, Mama Djaouga, Erick S. Sogbossi, Ismaïla Toko Imorou 
Abstract:  
The intensification of cotton production has led to major changes in land use, thus modifying the 
configuration of the forest landscape. The objective of this study is to analyse the impacts of 
agricultural land use on woody flora in the North Benin cotton basin. To achieve this, SPOT images 
were interpreted and semi-structured surveys were carried out among 293 people. The 
phytosociological inventory was systematic with a distance of three kilometers between two 
circular plots with a radius of 18 m. The data collected concerned the diameter (DBH ≥ 10 cm), 
height and number of individuals. A PCA was used to synthesize the observed changes in 
vegetation cover. The consensus value of the respondents' choice was calculated. In addition, 
density, basal area and mean diameter were determined. The results show that the forest landscape 
has undergone an accelerated transformation towards agricultural land. The populations showed a 
broad consensus (0.92) on agriculture as a disturbance to the flora. The values of density (161.42 ± 
87.14 stems/ha), basal area (7.93 ± 5.51 m²/ha) and mean diameter (17.28 ± 2.74 m) decrease from 
forest to agricultural formations. Thus, the use of agricultural land cancels out competition between 
trees by reducing density. The combination of remote sensing, phytosociological inventories and 
socio-economic surveys is necessary for the identification of the impacts of agricultural land use on 
the flora in the study area. 
 
6. Leon Yao – koffi.yao18@inphb.ci  
Title: Analysis of land use from multi-date satellite data: Case of the N'Zi watershed in Côte 
d'Ivoire  
Authors: Koffi Léon Yao, K. E. Kouakou, A. M. Kouassi 
Abstract:  
Les études antérieures des auteurs Kouassi., 2007 ; Brou, 2005 ; Oula, 2011 ; Noho, 2018 souligne 
que le bassin du N’zi est l’ancienne zone principale de production de cacao et café entre 1960 à 
1980. Avec la croissance démographique dans cette zone, cette étude vise à comprendre l’évolution 
de l’occupation des sols entre 1980 à 2020. Trois cartes d’occupation du sol ont été réalisées sur la 
base de trois images de Landsat 4 & 5 (1986), Landsat 7(2000) et Landsat 8(2020) et grâce à trois 
sortie terrain en décembre 2020. Le logiciel Envi 5.1, 5.3 et ArcGIS 10.4.1, ont permis de faire les 
différents traitements. La méthode de classification supervisée a été utilisée. L’analyse de 
l’occupation du sol permet de mettre en évidence les changements qui sont intervenus entre les 
différentes périodes :1986-2000 ; 2000-2020 et 1986-2020. Aussi le taux de changement annuel 
d’expansion spatiale et le taux de changement global ont-ils été calculés sur la base des superficies 
de ces unités. On constate une progression des surfaces en eau (61,98%), des sols faiblement 
couverts (10,60%) sur les périodes de 1986-2000 ;2000-2020 et 1986-2020 et une grande 
progression des habitations-sols nus (373,63%) au détriment surtout des forêts (-86,93%), des 
savanes (-3,97%) et des espaces agricoles (-9,30%) entre 1986-2020 et 1986-2000. 
La cartographie à l’aide des données multi-dates et multi-sources a concouru d’enrichir la 
connaissance de l’occupation du sol du bassin versant du N’zi et de son évolution. 
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7. Jean-Luc Kouassi – luckouassi2003@gmail.com; kouakou.kouassi@inphb.ci  
Title: Monitoring wildfires and their drivers in Cote d’Ivoire 
Authors: Jean-Luc Kouassi, Narcisse Wandan, Cheikh Mbow 
Abstract:  
Wildfires are a significant threat of environmental, social, economic and agricultural systems. This 
study evaluated the impact of environmental factors affecting wildfire occurrence in Côte d'Ivoire. 
We used remotely sensed MODIS data to evaluate wildfire occurrence and trends, and climate, 
biophysical and anthropogenic data to estimate where wildfires were likely to ignite and spread. 
These data were analysed using cross-correlations and both Pearson chi-squared and Kruskal-
Wallis tests for climate and environmental data, respectively. Seasonal Kendall and Sen’s slope 
approaches were applied for trend analysis. During the period 2001-2019, 8,150 wildfires were 
recorded annually, burning 2,688,520.62 ha per year, representing a rate of 8.34% of Côte d’Ivoire. 
Most of this wildfire activity was reported in the Sudanian zone. A downward trend was 
highlighted for the number of wildfires and burnt areas in all ecoregions. Results also showed that 
climatic and environmental factors significantly impact wildfire activity. The most important 
climatic factors of wildfire activity were visibility, relative humidity, dew point, thermal amplitude, 
vapour-pressure deficit. Also, the spatial distribution of wildfires was conditioned by 
environmental factors. The findings of this study will help decision-makers and managers to make 
decisions to reduce the vulnerability of local populations to current and future wildfire hazards. 
 
8. Gerald Forkuor – forkuor@unu.edu   
Title: Above-ground biomass mapping in West African dryland forest using Sentinel-1 and 2 
datasets – A case study 
Authors: Gerald Forkuor, JB Zoungrana, K. Dimobe, B. Ouattara, KP Vadrevu, JE Tondoh 
Abstract:  
The Sudanian Savanna (SS) of West Africa is characterized by tropical savannas and woodlands. 
Accurate estimation of AGB and carbon stocks in this biome is important for addressing 
sustainable development goals as the information can aid natural resource management at varied 
spatial scales. This study explored the use of annual monthly time-series of Senitinel-1 (S-1) and 
Sentinel-2 (S-2) data to map AGB in the SS. Backscatter, spectral reflectance, and derivatives 
(vegetation indices and biophysical parameters) were combined with field inventory data in a 
Random Forest regression to map AGB. Eight experiments were conducted with different data 
configurations to determine: (1) the potential of S-1 and S-2 for AGB mapping, (2) optimal image 
acquisition period for AGB mapping, and (3) contribution of image derivatives to improving the 
accuracy of AGB mapping. The predicted map was validated with 40% of the inventory data. 
Uncertainty in the AGB was assessed using mean absolute error, root mean squared error, 
coefficient of determination and symmetrical mean absolute percentage error. Results show that 
about 90% of the study area have low AGB stocks of less than 90 Mg/ha. Compared to S-1, S-2 
achieved better prediction accuracy, although combination of the two according to seasonality 
produced the best results. Images acquired in the dry season were found to be more useful for 
predicting AGB than those of rainy season. Also, stress-related vegetation indices and a red-edge 
dependent normalized difference vegetation index not tested in previous AGB studies using 
Sentinels were found to be significant contributors to the superior performance of S-2. Since 
biomass is a finite resource, our results can provide valuable information on the sustainable use of 
biomass and energy security including studies on carbon cycling and ecosystem functions in the 
region.  
 
  



 

17 
 
 
 

9. Frank Thonfeld – frank.thonfeld@dlr.de  
Title: Mapping vegetation structure in West Africa 
Authors: Frank Thonfeld, Ursula Gessner, Michael Thiel 
Abstract:  
West Africa is characterized by a strong climatic North-South gradient, which translates in a clear 
vegetation zoning and a gradient from hardly vegetated desert to dense evergreen rain forests. 
Despite the many studies conducted in the region, little is known about the vegetation structure and 
its phenological characteristics at adequate spatial detail and coverage. The availability of Sentinel-
2 together with Landsat generally allows for frequent observations and hence the retrieval of 
phenological parameters such as start of season, end of season or length of growing season. 
However, even the combined Sentinel-2/Landsat dataset does not consistently provide sufficient 
observations for such kind of analysis in cloudy regions, in particular in the Guinean savanna. We 
therefore explored the use of the Sentinel-1 Synthetic Aperture Radar (SAR) record to characterize 
the temporal patterns of forest ecosystems throughout West Africa. The higher observation 
frequency compared to optical data due to the system’s capability to penetrate clouds is 
advantageous in deriving temporal patterns while pre-processing is key in such analyses. Our 
findings show that single pixel time series without any speckle treatment fully blurred the “true” 
temporal backscatter variation with speckle-related noise. Speckle reduction leads to more obvious 
temporal patterns which reflect the North-South gradient and allow for more detailed assessments. 
We found good agreement of SAR-derived time series with NDVI time series in relatively dry 
savanna regions demonstrating the comparability of SAR phenology with phenology based on 
optical remote sensing. Yet, there are differences in some cases that need further exploration. 
 
10. Clement Nyamekye – nyamekyeclement@gmail.com  
Title: Usage of MODIS NDVI to Evaluate the Effect of Soil and Water Conservation Measures on 
Vegetation in Burkina Faso  
Authors: Clement Nyamekye, Sarah Schönbrodt-Stitt, Leonard K. Amekudzi, Benewinde J.-B. 
Zoungrana, Michael Thiel 
Abstract:  
The dramatic droughts in West Africa from the 1960s to the 1990s compelled Burkina Faso to 
implement Soil and Water Conservation (SWC) measures in the late 1970s. The purpose was to 
combat land degradation (e.g., desertification) in areas that experienced a decrease in vegetation 
productivity. In this study, NDVI trends from 2002 to 2016 were analyzed using the Mann-Kendall 
test to explore the spatio-temporal variations of vegetation at SWC and non-SWC sites in selected 
regions of Burkina Faso. On average, NDVI increased by 3.6 % annually from 2002 to 2016. 
Approximately 81% of the SWC sites experienced increasing (greening) trends, while 78% of the 
non-SWC sites showed negative (browning) trends. Typically, SWC measures in Burkina Faso, 
such as zais and half-moons, are considered to have significant impacts on vegetation changes as 
visible from the NDVI. The results demonstrate that the implementation of SWC measures 
distinctly influences the vegetation growth in Burkina Faso. Thus, these findings could support 
regional and local informed decision-making in the context of sustainable land use planning and 
evaluation of ecosystem services. 
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11. Boubacar Solly – b.solly1087@zig.univ.sn  
Title: Detection of recent changes in Gambia vegetation cover using time series MODIS NDVI  
Authors: Boubacar Solly, Aruna M Jarju, Ebrima Sonko, Sidat Yaffa, Mamma Sawaneh 
Abstract : 
Recent changes in vegetation cover in the Gambia are occurring at an alarming rate. To assist 
policy decision-making, this study seeks to detect trends in changes over the past two decades using 
a time series of NDVI MODIS images. The methodological approach is based on the calculation of 
the correlation of Kendall (τ) associated with the p-significance test at the 10 % threshold. The 
results showed a trend of increasing vegetation productivity during the decade 2000-2009 in almost 
all administrative regions. This trend is more significant along the river. In contrast, during the 
decade 2010-2019, there was a strong overall downward trend in productivity in all administrative 
regions except Western Region and Banjul. The result showed that, over the whole period (2000-
2019), 59.2% of the national territory was characterized by a positive trend and 40.8% by a 
negative trend; and that the significant positive trend percentage is 10%, the negative 4%. 
 
12. Momath Diankha – diankham@yahoo.fr ; diankha.m@edu.wascal.org  
Title: The use of Normalized Difference Vegetation Index (NDVI) to assess urban forests 
dynamics in West Africa: A case study of Mbao Classified Forest, Dakar (Senegal) 
Authors: Momath Diankha 
Abstract:  
Mbao Classified Forest is the largest urban forest in Dakar. It covers an area of 720 hectares and is 
the most important green lung of the city. This forest plays a key role in terms of carbon storage 
and sequestration, air pollution removal, and more generally in providing ecosystem services. 
Hence it is urgent to monitor the dynamic of this forest over the past twenty years (1998-2018) 
because a lot of infrastructures were established inside during this period: water pumping station, 
toll highway, etc. All these installations make it subject to encroachments and the risk of depletion 
that could compromise its existence. To achieve this goal the first step is to perform a forest 
inventory. We have opted for a sampling rate of 0.5%. The area of a plot in the i-Tree Eco 
inventory is 407 m2 with a radius of 11.16 m, so the total number is 90 plots. The variables 
measured for a tree are D.B.H, total height, crown width. The allometric equations compute the 
above-ground biomass. Using Google Earth Engine, the NDVI of every plot was computed. The R 
software allows us to do a linear regression model with NDVI as the independent variable and 
biomass as the dependent variable. Landsat imagery enables the NDVI computation of each plot 
during the twenty past years and using the regression model, the biomass was determined over this 
period. The monitoring of urban forest dynamics is a powerful tool to advocate the safeguarding of 
this area towards the decision-makers. 
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Appendix 5: Concept note and call for abstracts 

Concept note 
 
1.1. Background and Rationale 
Land is the principal basis for the livelihood and well-being of majority of West Africans, 
providing food, freshwater, supporting biodiversity and other critical ecosystem services. However, 
increasing population growth, unsustainable management practices, and climatic change are 
reducing the productivity of land and its capacity to support livelihoods. For example, the need to 
increase agricultural production to ensure food security for a burgeoning population has resulted in 
significant deforestation, forest degradation, and biodiversity loss as cropland expansion into forest 
areas is the principal means smallholders use to increase production. Low nutrient input, soil and 
wind erosion, and the prevalence of unsustainable agronomic practices have also led to widespread 
land degradation and desertification. Further, high rural-urban migration and resultant rapid 
urbanization are drivers of land use/land cover change in and around cities. To improve land 
management and enhance its productivity for livelihood support, it is essential to improve the 
monitoring of land surface dynamics for decision making and policy formulation. Accurate and up-
to- date monitoring of forest cover, biomass, fires, vegetation dynamics and carbon stocks, 
biodiversity, soil characteristics / properties, land use/land cover changes and conversions, etc., are 
critical for the design and implementation of targeted land productivity interventions. In addition, 
assessing potential changes in the future based on factors such as climate change is important to 
develop appropriate strategies to remediate impacts on the environment and livelihoods. 

Remote Sensing (RS) data are suited for assessing and monitoring land surface dynamics due to 
repeatability of acquisitions and large area coverage. Availability of multiple spatial, spectral, and 
temporal resolution RS data increases its suitability to monitor a wide range of land surface 
characteristics. Also, increasing availability of multi-sensor open access RS data, especially in data 
poor regions such as West Africa, provides an opportunity to improve monitoring of land surface 
dynamics from local to regional scales. In particular, the combination of high temporal but low 
spatial resolution and high spatial but low temporal resolution data enables assessment of local as 
well as regional scale dynamics. In addition to increased access to data, processing applications 
(software) and algorithms (e.g. SNAP, QGIS, R, etc.) are increasingly becoming available at no 
cost. Moreover, in recent years, the development of processing routines on cloud computing 
platforms (e.g. Google Earth Engine) is set to eliminate challenges with inadequate data processing 
power, especially for large scale analysis and monitoring of land surface dynamics. 

These enabling conditions call for increased use of RS data in monitoring changes in land surface 
characteristics to support the management of land resources. This is critical for regions identified as 
climate change hotspots such as West Africa. Accurate information on land surface dynamics such 
as land use/land cover changes are needed to project future climate change as well as develop 
appropriate strategies to adapt and mitigate the impact of future climatic changes. This calls for a 
concerted effort to build synergies and improve capacities in the use of RS data in West Africa 
through existing regional networks and collaborative initiatives. 

This workshop is part of a series of regional workshops planned within the framework of GOFC-
GOLD’s twelve regional networks. The workshop coordination is led by three regional institutions 
namely the West African Science Service Centre on Climate Change and Adapted Land Use 
(WASCAL), the United Nations University Institute for Natural Resources in Africa (UNU-INRA) 
and African Global Impact Raiser (AGIR). WARN is a network of West Africa nationals who are 
experienced in the use of earth observation data and analysis to support evidence-based decision 
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making and policy formulation. It further aims at enhancing the capacities of young Africans in 
accessing and analyzing new data and methods in managing land resources. 

1.2. Aim and Objectives 

The overall aim of the workshop is to showcase recent research that focused on the use of open 
access RS data to assess or monitor land surface characteristics in West Africa. It also aims at 
improving knowledge of ongoing RS-based research/initiatives in the region and fostering closer 
collaboration between scientists and institutions working on similar topics to provide opportunities 
for increased synergy. Specific objectives are: 

i. Demonstrate state-of-the-art utility of RS data and analysis to monitor changes in land 
surface characteristics and to support decision making in West Africa; 

ii. Identify research gaps in the application of RS data for monitoring and managing land 
resources in West Africa; 

iii. Increase capacity of young researchers in the application of RS data in land resource 
management; 

iv. Strengthen collaboration between members of WARN. 
 
1.3. Structure of Event and Themes 

The workshop was held virtually on Zoom for two half days from 9.30 am to 1.30 pm. 
Presentations from WARN network members on four themes will be made during the workshop. 
The first day will hosts the first two themes while the second will host the other two. The workshop 
will also provide opportunity for presentations on recently launched RS-based projects or initiatives 
that have substantial RS components. Capacity enhancement opportunities was also highlighted. 

The themes of the workshop are the followings: 

i. Land use/land cover (LULC) dynamics: assessment of past, present or future LULC 
changes; derivation/modelling of land surface biophysical variables 

ii. Deforestation, forest degradation and biomass: forest cover monitoring; biodiversity 
modelling, above-ground biomass modelling; 

iii. Land degradation: digital soil mapping; vegetation monitoring; soil erosion modelling; 
iv. Fire mapping: forest and bush fires monitoring and modelling; fire risk management; 

climate and environmental drivers of wildfires. 

1.4. Expected Outputs 

The ouputs of the workshop are the followings: 

• the workshop report is prepared and submitted to GOFC-GOLD; 
• the conference proceedings are prepared and published online; 
• the ongoing or soon-to-commence RS-based projects are overviewed and synergies 

clearly identified; 
• The WARN membership list is updated. 
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Call for abstracts and presentations 
The West African Regional Network (WARN) of the Global Observation for Forest Cover and 
Land Dynamics (GOFC/GOLD) in partnership with the West African Science Service Centre on 
Climate Change and Adapted Land Use (WASCAL), the United Nations University Institute for 
Natural Resources in Africa (UNU-INRA) and African Global Impact Raiser (AGIR) is organizing 
an International Workshop on the theme “Remote Sensing Based Monitoring of Land Surface 
Dynamics in West Africa”. 
This online workshop will be held from March 24-25, 2021. All interested researchers, scholars, 
practitioners, and policymakers are invited to submit their abstracts for oral presentation relevant to 
the sub-themes and topics listed below. 

Theme: Remote Sensing Based Monitoring of Land Surface Dynamics in West Africa 
Sub-theme I: Land use/land cover (LULC) dynamics 

- assessment of past, present or future LULC changes; 
- derivation/modelling of land surface biophysical variables  

Sub-theme II: Deforestation, forest degradation, and biomass 
- Forest cover monitoring; 
- biodiversity and above-ground biomass modelling 

Sub-theme III: Land degradation 
- digital soil mapping; 
- vegetation monitoring; 
- soil erosion modelling  

Sub-theme IV: Fire mapping 
- forest and bush fires monitoring and modelling; 
- fire risk management; 
- climate and environmental drivers of wildfires 
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Abstract submission guideline 
The abstract must contain the following: 
▪ Name, affiliation and email address of the 

author(s) 
▪ Title of the paper 
▪ Key words (maximum five) 
▪ Text in Times New Roman font size 12 
▪ The abstract must not exceed 250 words 

Important dates  
March 1st, 2021: Formal call for abstracts 
March 14, 2021: Abstract submission 
deadline 
March 20, 2021: Notification of acceptance 
of abstract submissions 
March 24-25, 2021: WARN Workshop 

 

All abstracts must be submitted to the following email addresses: 
- Dr Gerald Forkuor: forkuor@unu.edu 
- Dr Kwame Hackman: hackman.k@wascal.org 
- Dr Jean-Luc Kouassi : luckouassi2003@gmail.com 

 

All selected abstracts will be published in the workshop proceedings. 


