
                                                                                                                

 

 
 

Sustainable Forest Management Practices in Panama 
 

 

The country of Panama is surrounded in part by two oceans and 

has mountain ranges along the west and east, resulting in a wide 

range of climatic conditions. The diverse climate conditions 

result in a variety of  vegetation throughout the country and 

make Panama one of the most biodiverse countries in the world.  

Panama’s Ministry of Environment is responsible for reporting 

on Sustainable Development Goal (SDG) 15.2.1, sustainable 

forest management. The purpose of this project is to develop a 

Sustainable Forest Management and Information System 

(SFMIS) tool for addressing this SDG, which consists of tracking 

net forest area change for the country using Earth Observation 

data. The tool is open source and will be adaptable to other 

countries in the future. 

OUTPUTS & IMPACT 

Development of  a  tool  that use s 
optical  and radar sate lli te data  to 
determine fore st  cove r and trend s in  
forest  cover  chan ge on a  yearly basi s  
to  inform SDG 15.2.1  

A methodol ogy  fo r  c la ssi fy i ng  landco ver  
into f or est  a nd  no nfor est  wa s  deve lo ped 
us ing Ra ndom F or est ,  a  dec is ion tree-
based  c la ss i f icat ion  appr oach.  Th e 
alg or i thm  r uns wi th  o pti cal  a nd sy nth eti c  
apert ure  rada r  (SAR ) da ta  in  a ddi t i on  t o 
anci l lar y  da ta  su ch a s  th e N ormali zed  
Di ffer ence  Veg etat io n I ndex  (N DVI ),  s lop e,  
and e leva ti on .  Year ly  co mposi tes w er e  
creat ed  fro m SAR  dat a  a nd c loud -fr ee  
opt ica l  data  t o gener ate  fo rest /no n- forest  
(FNF)  c la ssi ficat ions .  Th e r esult s  wer e 
va l ida ted us ing  a  re ference landco ver  ma p 
ge ner ated by th e M inis tr y  of  the  
Envir onment  o f  Panama .  

 

FIGURE 1. PANAMA CITY BEHIND 
MANGROVE AREA. CREDIT: FRANKLIN 

CANELON, UNSPLASH, JUNE 2019. 
 

SDG TARGET 
 
 15.2.1 - sustainable forest 

management 
 

EARTH 
OBSERVATION DATA  

 
 Landsat-8 OLI 
 Sentinel-2 MSI 
 Sentinel-1 
 PALSAR 
 
PROJECT TEAM  
 
 Principal Investigator: 

Erika Podest, NASA JPL 
 Co-Investigators: 

Amita Mehta, University of 
Maryland Joint Center for 
Earth Systems Technology & 
NASA Goddard 
George Chang, NASA JPL 

 
KEY PARTNERS 
 
 Ministry of the Environment 

of Panama: 
Roney Samaniego, Climate 
Change Unit 
Javier Martinez Cedeno, 
Climate Change Unit 
Vaneska Bethancourt Arcia, 
Forest Management 
Direction 



                                                                                                                

 

 

 

For est  co ver  c la ssi fic at ions  ba sed on Sent inel -2  MSI data  were  fou nd 
to  h ave s li ght ly  h igh er  a ccura cy  tha n Landsat-8  OLI  data .  A  combi ned 
cla ssi f i cat i on b ased  on  both  op tica l  sensor s  ha s  bet ter  ov era l l  a ccurac y 
than ei ther  of  the  indivi dua l  sensor s  becau se  o f  the bet ter  t emp ora l  
co ver ag e.  Fi gur e 2a  sh ows a  FN F c lassi fi cat io n based  o n c ombined  
Land sat-8  a nd Sent ine l- 2 data  for  2 020 and F igu re  2 b sh ows the  FNF 
dif ference c ompar ed  to a  re fer enc e forest/nonfor est  la ndc over  
c la ssi f i cat i on fr om 2019.   

 

 

 

This FN F c la ssi fi cat io n wa s u sed  as  a  ma sk  t o id ent i fy  su bc la sses such 
as  decid uou s a nd  evergr een for est s ,  shru b,  and h erba ceous  veg etat ion ,  
mangr ov es ,  agr icu lt ure ,  urba n ar eas,  and open water  acr o ss  Pa nama  
us ing SAR ima g es .  

Creation of  a  Sustainable  Fore st  Management and 
Infor mation S ystem (SFM IS) Tool  for  use by th e Mini str y of  
the Environment of  P anama (SDG 15.2.1)  

The SFM IS To ol  ca lcula t es  curr ent  and h istor ica l  for est  cover  a nd 
det er mines tr end s in  for est  c over  cha nge  thr ou gh t ime.  The  t oo l  can 
be used to inform impor tant  d ecis ions  about  wh ere r efor estat ion 
ef fort s  a s  w el l  as  deforestat ion  pr eventi on  e f fort s  need t o  be  fo cused.  
The  t o ol  a lso  inc lu des pr ecip itat io n and t empera ture  data  a nd c l imate  
change  pr oject ions  for  P anama  t o he lp  id ent i fy  a reas  tha t  ar e  most  
vu lnera ble to  c li mat e  va r iabi l i t y  a nd cha ng e .  

The  ut i l i ty  of  SFM IS wi l l  extend beyo nd i nfor ming on  SDG 15 .2 .1  
through add ed  capabi l i t ies  for  ide nti fy ing a  larg er  number  of  c lasses  
beyond for est/ non-for est  cov er  as  wel l  a s ana ly si s  o f  c l imat e  cha nge 
proj ect i ons a nd i ts  impa cts  on  di f fer e nt  ec osystems withi n th e 
co untry.  

 

FUTURE WORK  

 Project extended by 1 year 
due to COVID setbacks  

 Paper to be published about 
project methodologies, 
focusing on Earth 
Observation data. 

 Paper to be published 
comparing already 
developed forest cover 
datasets. 

 The SFMIS tool will be 
finalized and in-person 
trainings for the Ministry of 
the Environment of 
Panama are planned for 
2022. 

FIGURE 2. A) COMBINED LANDSAT-8 AND SENTINEL-2 OPTICAL FNF CLASSIFICATION FOR 2020; B) COMPARISON WITH A 2019 FNF REFERENCE 
LANDCOVER CLASSIFICATION. CREDIT: A SUSTAINABLE FOREST MANAGEMENT AND INFORMATION SYSTEM (SFMIS) TOOL SECOND YEAR ANNUAL 
REPORT, SEPTEMBER 2020. 
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