
                                                                                                                            

 

 
 

Forest Health & Artisanal Gold Mining in Ghana 
 

 

Gold mining is a central component of Ghana’s economy. An 

increased amount of illegal artisanal mining in recent years has 

led to accelerated deforestation, destruction of protected areas, 

and human health issues due to Mercury used during the mining 

process. This project addresses Sustainable Development Goal 

(SDG) 15 (Life on Land) by utilizing in-situ and Earth 

Observation data to analyze forest health patterns due to 

artisanal gold mining and urbanization in southwestern Ghana.  

 

 

 

 

 
 

 

 

OUTPUTS & IMPACT  

Creation of  a  we b-based land u se  analysi s method  for use by 
the govern ment  of  Ghana (SDG 15.1.1  & 15.2.1)  

The t eam  d eveloped  a nd publi shed  a  meth od  t o u se  sate l l i te  ear th  
observat i on  data  t o est imate  th e t ra nsit ion  of  v egentat io n  t o mining in  
both  larg e  a nd  sma l l  sca le  m ines.  The t oo l uses  observa ti ons  fr o m 
Land sat  bet w ee n 200 2 a nd 2005  t o est imate  cha ng es  in N ormal ized  
Di ffer ent ia l  V egeta t ion I nd ex,  th en u ses  a  Ma chi ne  Lear ni ng  a lg ori th m 
to  c lass i fy  ar ea s  tha t  have  cha ng ed f ro m vegetat io n to  wa ter ,  mine s or  
urba n ar eas.  Th i  w ork  h as been  p ubli shed in  a  p eer  re viewed  j our na l 
ar t ic l e ca l led “Th e Lar ge  Foot pri nt  of  Smal l- sca le  Art i sa na l Mi ni ng  in  
Ghana,”  wh ich is  pub li shed as  a  co l labor at ion  betw een th e US a nd 
Ghanaia n co l labor ator s .  Add it i ona l  wo rk i s  exp lo r ing h ow sate l l i te s 
revea l  r iver  wat er  qua l i t y  impact ed  due  t o mining,  bu i ldi ng  on  loca l  
water  sampl ing  e ffort s .  The  wor k i s  sha red via  a  fr ee online  t ool  
vi sua l i z ing  the study  results .  

FIGURE 1. LAND CONVERSION TO INDUSTRIAL AND ARTISANAL MINING BY YEAR (2007-2017) USING 
MAXIMUM DERIVATIVE NDVI. CREDIT: THE LARGE FOOTPRINT OF SMALL-SCALE ARTISANAL GOLD 

MINING IN GHANA, AUGUST 2021. 
 

SDG TARGETS 
 
 15.1.1 - total forest area  
 15.2.1 - sustainable forest 

management 
 

EARTH 
OBSERVATION DATA  

 
 Landsat 5 TM 
 Landsat 7 ETM+ 
 Landsat 8 OLI 
 Landsat 8 NIR 
 TanDEM-X 
 SRTM DEM 

 
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 
Dr. David Lagomasino, 
Research Scientist, Eastern 
Carolina University Faculty 

 
KEY PARTNERS 
 
 Omar Seidu, Ghana 

Statistical Service 
 Dr. Kofi Asare, Remote 

Sensing & Climate Center, 
Ghana Space Science and 
Technology Institute 



                                                                                                                            

 

 

 

 

 

 

 

Creation of  c l imate  vulnera bil ity  analy si s models for  use by 
the govern ment  of  Ghana (SDG 15.1.1  & 15.2.1)  

The t eam  per formed c li mate  a nalys is  to explor e  ho w t empera tur e  and 
ra infa l l  ar e  changing .  Th is i s  ac compa ni ed  by  a  natio na l  ana lysis  
co mpari ng  h ow  land use  and land c over  cha nge  betwe en  2015 a nd 
2020.  Tog eth er  th ese  analyses  i nfor m h ow  huma ns  ar e  i n f lu encing  the  
gr owth  and h ea lth  o f  for es ts  in  Gha na.  Th e land co ver  change  ana lys is  
a l so  u ses  Landsat  ima gery  a nd is  shared o nl ine v ia  Goo gle  Earth  
Engine .  

PUBLICATION 
 The Large Footprint of 

Small-Scale Artisanal Mining 
in Ghana 

 
FUTURE WORK 
 
 Project outputs to be used in 

Ghana’s SDG 15 reporting 
  Study findings and methods 

published for evaluating 
national land use and land 
cover classification 

 Further cooperation with 
local scientists to exchange 
on technical methods for 
performing national and 
regional forest monitoring 
will take place. 

 

 

FIGURE 2. NEW FOREST LOSS DUE TO GOLD MINING ACTIVITY AROUND TWO CITIES (KUMASI & ACCRA) BY YEAR (2007-2017). CREDIT: THE LARGE 
FOOTPRINT OF SMALL-SCALE ARTISANAL GOLD MINING IN GHANA, AUGUST 2021. THE FINDINGS CAN BE EXPLORED ON GOOGLE EARTH ENGINE 

 

FIGURE 3. RAINFALL ESTIMATES FROM TRMM, GPM, AND A 
GROUND STATION FOR ONE SEASON IN ACCRA, GHANA ACROSS 
SEVERAL YEARS (1998-2019). CREDIT: INITIAL ASSESSMENT 
REPORT FOR “DESIGNING APPLICATIONS TO FOSTER THE HEALTH 
OF TERRESTRIAL AND WETLAND ECOSYSTEMS IN THE COASTAL 
ZONE OF WEST AFRICA,” SEPTEMBER 2020. 
 


