
                                                                                                                

 

 
 

Forest Health & Invasive Water Hyacinth in Benin 
 

 

Local companies and scientists in Benin are increasing their use 

of earth science information to manage forests and water 

resources. The invasive water hyacinth plant grows aggressively 

in Benin and many countries in Africa, harming local activities 

in fishing, transportation and trade. The Beninese company 

Green Keeper Africa creates a business that brings jobs and 

environmental restoration by harvesting the water hyacinth and 

converting it into a product that can absorb oil-based pollution. 

Meanwhile scientists at the national remote sensing office are 

using satellite data to map mangroves and government-managed 

forests while reducing risks for illegal deforestation and fires. 

   

 

 

OUTPUTS & IMPACT 

Creation of  capabilit i es to monitor and  manage forest  health,  
particularly  of  mangroves,  for  use by the government  of  Be nin 
(SDG 15.1.1  & 15.2.1)  

The N ati ona l Cent er  f or  Remot e Sens ing  a nd Eco logi ca l  M onitor ing  
(CEN ATEL) in  Benin c ontr ibu tes  to  g o ver nm ent  mana gement  of  
forest s,  resp onse  t o fore st  f i r es a nd  e f fort s  t owar d a ffor estat io n.  The  
US pr oject  t eam pur sues  technica l  ex change  w ith  CEN ATEL  t o 
co nsider  op ti ons to  app ly  meth ods us ing h igh  resolut ion sat e ll i te  data ,  
machine  lear ning a nd  c lou d-based  dat a  pr oc ess  t o per for m f or est  
monit or ing.  PI  Da ni e l le  Wo od ha s  j oined  CEN AT EL on sev era l  f ie ld  

FIGURE 1. THE US-BASED PROJECT TEAM HAS VISITED BENIN TO PERFORM FIELD WORK WITH GREEN 
KEEPER AFRICA AND THE NATIONAL REMOTE SENSING OFFICE IN BENIN REGULARLY SINCE 2018. 
DURING THE FIELD VISITS, THE TEAM LEARNS ABOUT THE LOCAL CONTEXT FROM THE BENINESE 

COLLABORATORS. THEY ALSO COLLECTS DATA USING INTERVIEWS DRONES, MOBILE PHONES AND 
WATER SENSORS TO IMPROVE THE INTERPRETATION OF SATELLITE DATA. CREDIT: WOOD 

SDG TARGETS 
 
 15.1.1 - total forest area  
 15.2.1 - sustainable forest 

management 
 15.8.1 – prevention and 

control of invasive species 
 

EARTH 
OBSERVATION DATA  

 
 Landsat 5 TM 
 Landsat 7 ETM+ 
 Landsat 8 OLI 
 Sentinel-2 
 Planet 
 Mobile and Drone Images 

 
PROJECT TEAM  
 
 Principal Investigator: 

Professor Danielle Wood, 
Director of the Space 
Enabled Research Group, 
Massachusetts Institute of 
Technology 

 Co-Investigators: 
Dr. Temilola Fatoyinbo-
Agueh, Research Scientist, 
NASA Goddard Space Flight 
Center (GSFC) 
Dr. David Lagomasino, 
Research Scientist, Eastern 
Carolina University Faculty 

 Eric Ashcroft, Blue Raster 
 
KEY PARTNERS 
 
 Dr. Fohla Mouftaou, Green 

Keeper Africa 
 Abel Hinson, National Center 

for Remote Sensing and 
Ecological Monitoring 
(CENATEL)roft, Blue Raster 
LLC 



                                                                                                                

 

vi si t s  o f  gov ernme nt -ma nag ed for est s  t o lear n h ow  CENATEL 
alr eady  u ses  sate l l i te -ba sed  earth  obser vati on data  a nd 
po sit ioning  ser vi ces to  p erf or m sur veys  a nd  apply  for  
mana gement  p ol ic ies .  Resea rch er  Abi gai l  Bar enbl i t t  o f  N ASA 
GSF C provi ded CENAT L with  tra ining  on  ho w t o use  Goo gle  
Earth  Engine  for  c loud-b ase d a naly si s  of  sa te l l i t e  data .  Thr ough 
the pr ojec t ,  the  CENATEL t eams a ims  to  c ompar e  the ir  sta ndar d 
meth ods  for  per forming fo rest  inventor y  with  f ie ld  surv eys  wi th 
recently  a va i lab le  meth o ds that  apply  high  r eso lut ion data  t o 
tr ain  ma chine  lear ning a lgori thms a nd impr ove the 
c la ssi f i cat i on us ing medi um r eso luti on data .  

 

 

 

 

Creation of  Environmental Observator y inf ormation 
sy stem to  visualize  in vasive wate r h yacinth plant  pre sence 
in water sources for  u se by Green Keeper Africa (SDG 
15.8)  

The onli ne E nv ir onment a l Obser vat ory  ut i l i zes a  c ombinat ion  of  
NASA/U SGS La ndsat  dat a,  dro nes ,  a nd  water-ba sed sensor s  t o  
tr ack  the spr ead  of  the  water  h yac inth  in  Lak e N oko ue,  Beni n.  I t  
v i sua l i zes  h istor ica l  a nd month ly  cha nge s in  water  hyaci nth 
co ver ag e and lo cat ions  of  har v est  by  Gre en Keep er  Afr ica .  Loca l  
sc ientist s  ha ve sh own th at  th e varyi ng sa lt  l ev e ls  hav e a  major  
impact  on the gr owth  pa t ter ns of  w ater  hya ci nth.  The t ea m is  
designing loca l ly  manag ed wat er  sensor s  for  sa lt ,  t emp er at ur e  a nd  
dissolved  oxy gen.  Figur e  2  shows a  pr ot otype  o f  t he 
Envir onmenta l  Ob ser vat ory .  Gr ad uat e  R esear ch  Ufoma  
Ovienmhada  at  MI T co mpleted  a  doc tor al  th es is  expla ini ng  
meth odo log ies  that  u se  sate l l i t e  d ata  to  ma p t ime ser ies  cha nge  of  
tr adit iona l f i sh  fa rmi ng  pract ices (acadja)  and water  hyac inth  
spr ead .  She  a lso found evid enc e tha t  the  detr imenta l  water  
hyaci nth  presence  has  gr ow n s ince  20 00 (Fi gur e 3) .  Her  
meth odo log ies  a nd  f indings  ha ve been  i ntegrat ed  into  th e 
Envir onmenta l  Ob ser vat ory .   

PUBLICATIONS 

 Using Earth Observation Data to 
Inform Community Management of 
Invasive Plants and Traditional 
Fishing Practices On Lake Nokoue 
in Benin 

 Ovienmhada, Ufuoma, Fohla 
Mouftaou, and Danielle Wood. 
"Inclusive Design of Earth 
Observation Decision Support 
Systems (DSS) for 
Environmental Governance: A 
Case Study of Lake Nokoué." 
Frontiers in Climate (2021): 
105. 
 

FUTURE WORK  

 After two years without field 
visits due to COVID, PI Wood is 
leading field work again in 
Benin in 2022 

 Project outputs to be used in 
Benin’s SDG 15 reporting 

 Project team is performing a 
national land use/land cover 
classification for Benin 

 The team will improve the 
methods for satellite and ground 
based observations to inform 
the Environmental Observatory 
for Green Keeper Africa  

FIGURE 2. THE PROJECT CREATES A NEW ONLINE OBSERVATORY THAT WILL BE USED BY 
GREEN KEEPER AFRICA TO HOST OBSERVATIONS OF WATER HYACINTH IN SOUTHERN 
BENIN. THE OBSERVATORY IS DESIGNED BY THE BLUE RASTER COMPANY WITH 
GUIDANCE FROM THE MIT TEAM TO SHOW INFORMATION FROM SATLELITES, DROWN AND 
IN-SITU WATER SENSORS THAT INFORM THE MANAGEMENT OF WATER HYACINTH. 
CREDIT: WOOD & BLUE RASTER 
 

FIGURE 3. ANALYSIS BY GRADUATE RESEARCHER UFUOMA 
OVIENMHADA OF MIT INDICATES THAT THE SURFACE AREA ON 
LAKE NOKOUE COVERED BY WATER HYACINTH HAS 
INCREASED SINCE 2000. CREDIT:  OVIENMHADA, U. (2020). 
EARTH OBSERVATION TECHNOLOGY APPLIED TO 
ENVIRONMENTAL MANAGEMENT: A CASE STUDY IN BENIN. 
MASTERS THESIS, MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY. AVAILABLE ONLINE AT: 
HTTPS://HDL.HANDLE.NET/1721.1/ 
127489 
 


