
                                                                                                                

 

 
 

Consideration of Climate Change in Columbia, 
Ecuador, and Peru 
 

 Columbia, Ecuador, and Peru are the most biodiverse countries 

in the world, and they are part of the Amazon Basin, a major 

conservation site. The project team is focusing on the specific 

needs of each country to develop a system that can forecast and 

respond to climate related events. This project addresses 

Sustainable Development Goal (SDG) 15 (Life on Land) by 

utilizing Earth Observation data to understand the effects and 

future implications of climate change in these three countries 

and to provide a support system to inform conservation 

decision-making processes. 

  

OUTPUTS & IMPACT 

Analyze and  predict  c hange s to A mazon Basin e cosystem 
structure in relation to cl imat e,  socioecon omics,  and polic y 
(SDG 15.1.1,  15.1.2,  15.2.1,  15.3.1,  15.4.1 ,  15.4.2,  & 15.9.1)  

The need s o f  each  c ountr y  w er e  det er mined  and discu ssed in  a  ser ies  
of  meeti ng s  and wor ksho ps before  a nalysis  began.  The  t eam ana lyzes  
Earth  O bser vat io n a nd  b iologica l  data  t o identi fy  Essent ia l  
Bio diver si ty  Varia bles ( EVS s)  that  need to  b e m onitored.  Th e EV Bs  
relate  to  ec osystem c omposit ion and str ucture ,  v ertebrat e  ha bita t  
su itab i l i ty ,  a nd  r i sk  t o water  y i eld .  Th er e  i s  a  hi stor ica l  co mponent  to  
the a naly sis  as  we l l .  Th e  his to ry  o f  la nd  use  a nd cl imat e  change in  
relat io n t o EBV s  fr om 19 70 t o 2 015  w as  a nalyzed  and  u sed t o  for ecast  
EVBs in  a l l  thr ee  c ou ntr ies .  Th e EVBs a nd hi st or ical  mod els  ar e  
ut i l i zed t o  for eca st  an  ec osy stem r esp onse  t o var iou s cha ng es  t o 
c l imate,  so cioe conomic  c ondit ions,  a nd pol icy .  T his  analy si s  infor ms  
co untry  po l icyma kers  as  wel l  a s  SD G rep or t ing and m oni tor ing.  

FIGURE 1. LEFT: ECUADOR LANDSCAPE; RIGHT: PARON LAKE, PERU. CREDIT: LEFT: DEIN 
URLAUBSSCHNAPPCHEN, UNSPLASH, JULY 2019; RIGHT: EDUARDO FLORES, UNSPLASH, JULY 2018. 

SDG TARGETS 
 
 15.1.1 - total forest area  
 15.1.2 – important 

biodiversity sites covered by 
protected areas 

 15.2.1 – sustainable forest 
management  

 15.4.1 – protected areas for 
mountain biodiversity 

 15.4.2 – mountain green 
cover index (MGCI) 

 15.5.1 – Red List Index; area 
of suitable habitats 

 

EARTH 
OBSERVATION DATA  

 
 DMSP-OLS nighttime lights 
 Envisat’s MERIS 
 Landsat 
 SRTM elevation data 
 MODIS 
 Sentinel-2 
 GEDI 
 ICESAT 

 
PROJECT TEAM  
 
 Principal Investigator: 

Andrew Hansen, Montana 
State University 

 Science Team: 
Scott Goetz 
Patrick Jantz 
James Watson 
Oscar Venter 



                                                                                                                

 

 

 

 

Integration  of SDG-related f indings into existing UN decision  
su pport  sy stem for use by Colu mbia,  Ecuador,  and Pe ru (SDG 
15.1.1,  15.1 .2,  15.2.1,  15.3.1,  15.4.1,  1 5.4.2,  & 15.9.1)  

The Unit ed Na tions  has  a  sp atia l- f ocu sed dec is ion suppor t  syst em 
ca l led  the  UN Biodi vers i ty  Lab (Figure  2) ,  whi ch mo nit or s a nd ma ps  
envir o nmenta l  r i sks  and nat ura l  r eso urces  i n  nea r-rea l  t ime.  Al tho ugh  
the work  done by the  pr oj ect  te am is  bui ld ing  upon a n ex ist ing  
sy st em, i t  i s  the  f i rst  wit hin  the  system t o f or eca st  h o w land use  
changes  intera ct  wi th  c l i mate  chang e and EVBs in  Co lumbia ,  E cua dor ,  
and Per u.  The  pr oject  team is  focu si ng  on using the sy st em to sup por t  
natu re-ba sed solutio ns t o c l imat e  cha nge a nd  ur banizat io n.  The  
proj ect ’ s  empha sis  on fo recast i ng  to inform po lic y  i s  a lso no vel .  Th e 
meth odo log ies  a nd  f indings  th is  pr ojec t  t eam is  wor king  on  have 
broa d impli cat ions  for  the  170 oth er  c ountr i es t he  UN DP  wor k s wi th ,  
and ther e  are  a lrea dy pa ral le l  pr oject s in  p laces  su ch a s Costa  Ri ca  
and the  D em ocrati c  R epublic  of  the  Cong o taking p lace .  The  sy stem 
inc lud es  infor mati on dir ect ly  useful  t o SDG moni tor i ng a nd  rep ort ing ,  
as  wel l  as  addit iona l for eca st ing a nd  pol icy  inf or mat ion .   

Research conducted to support  the integration of information  
into the  exi sting  UN d ecision support  syste m (SDG 15.1.1,  
15.1.2,  15.2.1,  15.3.1,  1 5.4.1,  15.4.2,  & 1 5.9.1)  

Montana  State  U niver si t y  i s  focus ing  on h istor ica l  r esea rch  a bout  
c l imate  chang e,  eco sy st em type  di str ibut ions ,  a nd vert ebra te  spec ies  
habitat  sui tabi li ty .  The  Uni ver si ty  is  a lso  d eter mining which  
vert ebr ate  spec ies  the  system wi l l  provi de  infor matio n  o n.  The  
Uni ver si ty  o f  N orthern  Brit i sh Col umbia is  focu sed on creat ing  
co mpreh ens ive  map s co ntaining a  va r ie ty  of  data sets ,  includ ing 
huma n footprint  data .  N orthern  Ar izona U nivers i ty  is  ex ami ning  th e 
interact i ons between  for ests  and str ea mflow , and  they  ha ve  found tha t  
defor estat ion  incr ea ses  s tream flow va r iab i l i ty .  T he r esear cher s  are  
a l so  a ssessi ng  var iou s th reats  t o  water -ba sed ec osyst em ser v ices .  The 
resear ch  being  do ne  acr o ss  the se  univ er si t ies  is  instr umenta l  i n th e 
deve l opment o f  th e  deci s ion su pport  sy st em.  

KEY PARTNERS 

 Montana State University 
 University of Northern 

British Columbia 
 Northern Arizona 

University 
 United Nations 

Development Programme 
(UNDP) Team: 
Jamison Ervin 
Anne Virnig 
Christina Supples 

 Columbia Team: 
Susana Rodríguez-Buritica 
Maria Cecilia Londoño 
Dolors Armenteras  

 Ecuador Team: 
Nestor Alberto Acosta 
Buenaño 
Monica Andrade 
Carlos Montenegro 

 Peru Team: 
Erasmo Otarola 
Michael Valqui 
James Leslie 
 

DECISION SUPPORT 
SYSTEM 

 UN Biodiversity Lab 
 

FUTURE WORK  

 Paper to be published about 
ecosystem integrity 

 Paper to be published about 
connectivity loss in tropical 
forest ecosystems 

 Paper to be published about 
conservation strategies of 
high integrity forests 

 Further development of 
models to take place and be 
integrated into the UN 
Biodiversity Lab 

FIGURE 2. BIODIVERSITY INTACTNESS INDEX CHANGE IN COLUMBIA, ECUADOR, AND PERU 
FROM 2000-2015. CREDIT: UN BIODIVERSITY LAB, AUGUST 2021. 


