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Introduction: The mangrove forest in Colombia (pacific region): challenges facing 

climate change.
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Piangua - Anadara tuberculosa.

Introduction: The mangrove forest in Colombia (pacific region): challenges facing 

climate change.



The Pacific Scientific Expeditions: Colombian Ocean Commission (CCO) and IGAC 

Field spectroradiometry:  spec tra l  

character izat ion of  mangrove fores t  and 

roof  mater ia ls

Three sc ient if ic  expedit ions on f ie ld  
spectroradiometry:  2021-2023

Golf of Tribugá, 2023

Malaga Bay, 2021

Sanquina Natural Park, 2021



Field work and endmembers generation: Separability Analysis: endmember for species/material

Separability Library



Spectral libraries and satellite images: resampling from 650 bands (aprox.) to 5 bands 

(Planet Scope)



Exploring PlanetScope classification with spectral libraries: 

Sanquianga National Natural Park

Sanquianga Natural Park

Name Scientific Name Abbreviation
Number of 
signatures

Black mangrove Avicennia germinans
AG 4

Majagua (non mangrove) Hibiscus elatus
HE 1

White mangrove
Laguncularia 
racemosa

LR 5

Nato mangrove Mora oleífera
MO 8

Red mangrove Rhizophora mangle
RM 23

Piñuelo mangrove
Pelliciera 
rhizophorae

PR 18

Red and nato mangrove
Mora oleifera y 
Rhizophora mangle

MO_RM 1

Piñuelo and red mangrove

Rhizophora mangle 
y Pelliciera 
rhizophorae 

RM_PR 5

Other: Plastic roof, zinc 
roog, soil -

- 29

Total (mangrove): 64

Spectral Angle Mapper

SAM

“The variability in pixel values after classification indicates a 

potencial spectral discrimination image-spectral library”



Exploring PlanetScope classification with spectral libraries: Uramba Málaga Bay National Natural Park

Málaga Bay

Name Scientific Name Abbreviation
Number of 
signatures

Black mangrove Avicennia germinans AG 2
Majagua (non mangrove) Hibiscus elatus HE 1

White mangrove
Laguncularia 
racemosa LR 3

Nato mangrove Mora oleífera MO 2
Red mangrove Rhizophora mangle RM 10
Piñuelo mangrove Pelliciera rhizophorae PR 4
Grafted mangrove - MI 2
Other: Water, sand, mud, 
water hyacinth, shrubbery -  9
Total (mangrove): 23

Spectral Angle Mapper

SAM

“The tendencies and patterns in pixel values distribution is 

directly related to the succession of mangrove species.”



Gulf of Tribugá:

Spectral Angle Mapper

Tribugá Gulf

Name
Scientific 
Name

Abbreviat
ion

Number of 
signatures

Black mangrove
Avicennia 
germinans AG 4

Nato mangrove Mora oleífera MO 1

Red mangrove
Rhizophora 
mangle RM 2

Piñuelo mangrove
Pelliciera 
rhizophorae PR 2

Botoncillo 
mangrove

Conocarpus 
erectus CE 2

Dwarf mangrove - ME 1

Total (mangrove): 12

1) Jurubida, 2): Tribugá, 3): Pangui, 4): 
Coqui, and 5): Jovi

“The satellite image and field spectra relation is clearly stablished, the correct 

assignment of classes (species/group of species/targets) is the challenge”



Complementary and future work:
Further analysis and image processing in spectral analysis and 

classification using AI.

SAM Jeffries Matusita Ward´s linkage 

Name Scientific Name
Total number of 
signatures

Black mangrove Avicennia germinans 10

White mangrove
Laguncularia 
racemosa 8

Nato mangrove Mora oleífera 11

Red mangrove Rhizophora mangle 35

Piñuelo mangrove Pelliciera rhizophorae 24

Red and nato 
mangrove

Mora oleifera y 
Rhizophora mangle 1

Piñuelo and red 
mangrove

Rhizophora mangle y 
Pelliciera rhizophorae 5

Botoncillo mangrove Conocarpus erectus 2

Other mangrove  - 3

Total mangrove 
signatures  - 99

Other targets  - 40

Total number of signatures

(Expeditions to the Pacific Coast of Colombia



Conclusions, recommendations, ongoing and future work

• The PlanetScope images,  desp i te  thei r  l imi tat ions  (spect ra l ,  rad iometr ic  and 

spat ia l ) ,  gave a c lear ly  d i f ferent ia ted resul t  in  the c lass i f i cat ion wi th the 

spectra l  s ignatures  ( atmospheric correct ion is  vi tal ) .

• Field protoco ls  must  be adjus ted to sampl ing the d i f ferent  s t ra ta of  the 

mangrove fores t ,  cons ider ing the presence,  d is t r ibut ion and re lat ionship of  

spec ies  in  a sampl ing area,  and the ef fec t  of  the ground and the t ide.

• Is  h ighly  recommended to s tabl ish moni tor ing p lo ts  of  mangrove fores t  

spec i f ica l ly  for  ear th  observat ion data .

• Addi t ional  f ie ld  campaigns are needed to val idate  the c lass i f i cat ion resul ts

• Current  and t rending AI  techniques on endmember  generat ion and image 

c lass i f icat ion cou ld led to bet ter  resul ts .

• Explore fur ther  b iophys ical  var iables  in to  the analyses .
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