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Biodiversity for mountain resilience
Introduction / About me
Survey: to assess your knowledge

THEORY
• Quality of Life, Well‐being, Natural Capital, Ecosystem Services and Nature's Contribution to 

People, SDGs
• Biodiversity: definition, levels, richness vs. evenness, measurements, patterns, rarity, and 

links to ecos. services.
[Break]

CASE STUDIES
• Diversity & Livelihoods: what we do, where and why; Kew‐Colombia Bio P. 
• Plants for Life project: on the impact of climate change on plants providing ecosystem 

services in the páramos
• PARAGUAS project: how the páramo stores and regulates water; the role of plants and 

people

Game in Kahoo.it (with prizes!)

Parque Natural ChicaqueParque Natural Chicaque

Vegetation structure and compositionVegetation structure and composition
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Gráfico de Dispersión de Alturas Totales contra Alturas hasta la base de la copa de los individuos con 
DAP mayor o igual a 2.5 cm en una parcela del Bosque Mixto6
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Alturas hasta la base de la copa (hasta la primera ramificación importante)
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The formula of the ISD:
ISD = 0.436TH + 0.544CH + 0.563LH + 0.001BA + 0.605LD + 0.623SD

Parque Natural ChicaqueParque Natural Chicaque

Useful PlantsUseful Plants

2000 – 2006 
(leave of absence 2006 – 2012)

4

5

6



Biodiversity for Mountain Resilience 
Mauricio Diazgranados, PhD

07/07/2019

3

Tuparro Biosphere Reserve

Useful PlantsUseful Plants
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Interactive Digital KeyInteractive Digital Key
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ML tree based 
on seq. data

(ETS-ITS-rpl16)

• Branch lengths

• Geographic structure

ML/MP/BI×100

• Recent rapid radiation

• Very short branches

• Recent evolution 

(<4 my)

• Great diversity 

(+141 spp.)

Support %

145 taxa
‐ln L: ‐17054.85
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GEODATABASING AND GEOREFERENCING

MODELING: MAXENT

Layers of 
information

Current 
Species 
Distribution 
Model (SDM)

Future 

Species 
Distribution 
Model (SDM)

Probability of 
finding species

IPCC4 Scenarios 
of Climate Change

Results may 
inform 

conservation 
priorities
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What are the effects of climate change on 
the lineages of Espeletiinae?

Hotspots of 
extinction for 

frailejonesDATABASING AND GEO-REFERENCING 

MODELING: MAXENT 

Layers of 
information 

Current Species 
Distribution Model 
(SDM) 

Future  
Species Distribution 
Model (SDM) 

  

Probability of 
finding species 

red: 100% 

blue:    0% 

A‐Conyza (2x): 14
G‐Achyrocline: 10

E‐Mikania: 62
A‐Baccharis: 44
E‐Chromolaena: 30
N‐Calea: 21
V‐Piptocarpha: 10

Continues to CAm & NAm
A‐Diplostephium: 63
E‐Ageratina: 44
E‐Fleischmannia: 14
V‐Lepidoploa: 11

S‐Pentacalia: 104
E‐Hebeclinium: 17
H‐Clibadium: 17
S‐Lasiocephalus: 13
H‐Steiractinia: 12

L‐Liabum: 12

Faltantes: S‐Senecio, H‐Acmella, E‐Stevia

H‐Verbesina: 31
C‐Bidens: 18
T‐Pectis: 13

H‐Espeletia: 60
H‐Espeletiopsis: 18
W‐Stenopadus: 3
S‐Gongylolepis: 3

Stops in COL
S‐Gynoxys: 28 
V‐Critoniopsis: 24
E‐Ayapana: 11
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Global distribution of Indigenous taxa 
from Southern Africa

Bogota Botanic GardenBogota Botanic Garden
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Strategic approach

Urban Plants 

Improve
urban plant 
coverage

Research

Better Natural 
Capital

Social 
integration

Collaborative 
efforts

Capacity 
building

TREE PLANTING

ECOLOGICAL 
RESTORATION

URBAN 
GARDENING

URBAN 
AGROECOLOGY

RE‐
NATURALISATION
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Scientific Division – Research and conservation of the flora and 
ecosystems of the region as a strategy of adaptation to climate change

220: 85 professionals
135 technicians and 

gardeners
73 projects

220: 85 professionals
135 technicians and 

gardeners
73 projects

Ecosystem conservation and restoration

Plant management and 
utilisation

Conservation of 
the flora

Urban green converage

Relationship
Ecosystem ‐ culture

Networks of knowledge

CONOCIMIENTO

Species selection 

Propagation & 
production protocols 

Phytochemistry 
& bromatology

Evaluation

Transformation into 
products & subproducts

Recipes

Potential sources

ANDEAN BIODIVERSITY ON THE PLATE 

20 spp.

Tropaeolum tuberosum

Oxalis tuberosa 

Solanum muricatum

Smallanthus sonchifolius

Capsicum pubescens

Sechium edule
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Background

The Royal Botanic Gardens, Kew: 
global resource for plant and fungal knowledge

The largest and most diverse collections of plant 
and fungal specimens in the world:

– > 8  million herbarium vouchers,
– > 39,000 species conserved ex situ as seeds,
– > 30,000 taxa in the living collection,
– Library, art, archive.

Partnerships with 1,000 collaborators in > 100 
countries: solutions to global challenges such as 
biodiversity loss, food and water security, poverty, 
disease and climate change. 

Biodiversity and livelihoods in the 
Tropical Andes

Biodiversity and livelihoods in the 
Tropical Andes

Tropical AndesTropical Andes
• Global Epicenter of Biodiv.

• 5-7 countries

• 1,542,644 km2

• 133 ecosystems

• 350 families

• 4,100 genera

• 45,000 spp.

• 20,000 endemic

• Useful plants?

• 3,400 spp. vertebrates 

• 1,600 endemic

• 80M people
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ProblemsProblems
• 22-78% of land transformed

• 2100: habitat loss of 52–63% 

• Climate change in the Tropical Andes: extinction of 30–60% of the 
plant species by 2080

• Extinction of endemic species ranging from 10.5–47%

• HIPPO: Habitat destruction, Invasive species, Pollution, human 
over-Population, and Over-harvesting

• Gini coefficient: 48.3

• MICs; poverty: 25.3%, extreme  poverty: 12.3%

• 75% of rural people under the poverty line

• Women: the poorest of the poor

• Low government presence, corruption, unsatisfied needs

• High violence: guerrillas, paramilitary forces, narcotrafficking, etc.

Tropical Andes is the hottest of the hotspots

http://www.cerrosdebogota.org/
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http://www.cerrosdebogota.org/

Broad research questionsBroad research questions

• How can plant diversity contribute to improve livelihoods of
people in the TA? 

• What are the impacts of climate change on TA useful plants? 

Guiding principle 1: to help the 
largest number of people 
improving their livelihoods, 
according to the UN Sustainable 
Development Goals.

Guiding principle 2: to contribute 
with the conservation of 
biodiversity

Largest number of people
Conservation of biodiversity

Tropical Andes

Most biodiverse areas 
Most threatened species
Most threatened knowledge
Most impoverished communities

ApproachesApproaches

• Space (geographical dimension):

– ‘Top to bottom’

(high to low elevations)

– Most threathened environments

– Urban ecosystems

• Time (historical dimension):

– ‘Back to front’

(oldest to recent)
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www.menti.com
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