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But, guess what? The Andes are a very
crowded place +80M people

Photo from Schoolmeester et al., 2016
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White Book — Ch. 7

National policies towards sustainable development goals and
climate change in the Andes (Mercy J. Borbor).

Exploring vulnerability drivers on the region. (MJB).

Linking science and policy: Is there an adequate stakeholder’s
dialogue? (MJB).

Development of scientific production and generation of public
policies (MJB).

Air Quality (Joan Cuxart and Laura Gallardo).

Water Resources (Wouter Butyaert and G. Poveda).
Agriculture (TBA).

Human Health (G. Poveda)

Knowledge Gaps and Relevance.

. Potential Activities.

. Expected Outcomes.
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Observed Impacts of Climate Change in Central and South America
5th AR IPCC, Ch. 27 (Magrin et al., 2014)
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Social and Natural Sciences

National policies towards sustainable development goals and climate change
in the Andes (Mercy J. Borbor).

Exploring vulnerability drivers on the region. (MJB).

Linking science and policy: Is there an adequate stakeholder’s dialogue?
(MJB).

Development of scientific production and generation of public policies (MJB).

Poveda et al., (2018)
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Relevant Processes Involving the Atmospheric Boundary Layer
in the Andes: Urban and Rural
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Topographically-
generated flows and the
pollution in valleys.
Relevance to agriculture
in high valleys, in
particular the impact of
thermal surface
inversions and the
monitoring of
evapotranspiration.

(iif) Monitoring of the
energy and matter
exchange fluxes between
the surface and the
atmosphere.
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Food Production Systems and Food Secu’Fin’ty
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DESAFIO 2: A LAS ACTIVIDADES AGROPECUARIAS
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Food Production Systems and Food Security

Tons of work to do toward Understanding and Modelling

a. Tower instrumentation

c. Vineyard instrumentation

1 CRATS  Sorke srwrerwier

1 MPNGC Termpersture & hume ty prode
3 ONR-T N mcometer

4 L0 Ouastum senion

5 TEAIS Tiggeng hacket min gouge

O ECI120 hared gas analyoer
7SI Thermal nfwesd Desnomesens

b. Transect
Instrumentation

= * LA A Bpucteal Refectcn

4 " Protée Sod Moanue

£ = o Sep Flow

<50 - a 0 IRT Station

b @ Sutace Rerewal Staton

- v B Passive Caplary Lysimeins

2 . Conopy Turtnionce & Radiston

375

$
2.5 -

0 W W 0 m

P s Wm

Fic. 2. (a) A photo of the tower installation and sensor locations on the tower is provided, along with (b) a
schematic of the soll heat flux t design (see text for detalls). (¢) GRAPEX sensor locations
in the north (site 1) and south (site 2) vlneyanls. along with leaf area sampling locations during the IOPs.

Surface Energy Budget:

SWR, LWR, SHF, LHF

System, soil (S), canopy (C) budgets
RN=H+LE4+C

Ta RNy = Hs + LEs+ G
RN¢ = Hg + LEc

Two-source approximation
Taapll)* = fo(@)Td + (1 - fc(0)) T3

<

Temperature constraint
He,Hy, RN, RNg, G

IPT. PM, or LUE R¢ model
LEc

Residual
LEg = RN < H -G - LE¢

Sensible heat flux module

Iterative energy balance solution

THE GRAPE REMOTE SENSING
ATMOSPHERIC PROFILE AND
EVAPOTRANSPIRATION
EXPERIMENT

‘Wituiam P. Kustas, MarTia C. Anoerson, Joser G. Ausierl, Kvie Knieper, Auronso Torres-Rua,
Crmistopner K. Pargy, Hecor NiETo, Nurim Aam, WitLiam A. WHITE, FENG Gao, Lynw McKee,
Jor H. Pruecen, Lawnence E. Hieps, Sesastian Los, Maria Mar Ausina, Luis SANCHEZ, BRENT Sams,
Nicx Doxoozuan, Mac McKee, ScorT Jones, Yun YanG, Terany G. Wison,

Fancra Lo, Anorew McEwrone, Josi L. Hemman, Aoam M. Howaso,

Kirx Pos, Fornest MeLton, anp CrmsTomser Han

BAMS, 2018
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Water Resources- Hydropower

Installed
Hydropower Hydropower

Population Capacity Generation

(MW)

11,726
Colombia 1,250,500 49,500,000 R
m (2017) (2017)
257217 km2 16,144,363 4"(1281 E';’)'W 15('2812‘;\’“
1,280,000 5,385 MW 33,400 GWh
km? SZALOHI (2017) 2017)
Bolivia
Argentina
Chile 756,102 km? 17,948,141 05 Wil AV I

(2016) (2016)



Colombia-
Projection of Electricity Demand

Grafica 3-10: Poroyeccion demanda de p
Moywccts

> - Sommnde ov Jutenca

1\
\
\

)0 6 UNIVERSIDAD
g= = NACIONAL
DE COLOMBIA

Future Electricity Sources
(Blue: Hydropower)
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UPME, 2016)

High Installed and Future Potential Capacity.
Cheaper source of electricity.
Clean and Renewable Energy (provided no deforestation).
Environmental concerns of large dams and reservoirs.
Dependence og climate variability (ENSO) and climate change.



Human Health gmg%k
Transmission of Malaria in Colombia o
Increasing Trend (Climate Change?) +
Outbreaks during EIl Nino
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Human Health Ca
Mosquito-borne Dengue (a urban disease) is
migrating to higher ground due to global warming

BLFORE 1970 T00AY
Cold temperaturen Increses warrth haa
aured freezing at high caned mountain glacken
elevations and limited 10 yhviak In the tropics and

MOLQUAGES, MOSIUND- temperate rones

Epstein, Sci. Amer. 2001
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Knowledge Gaps and Relevance

What are the Impacts of Climate Variability, Climate Change and
Deforestation on Water Resources (mean and extremes), Air
Quality, Agriculture, Human Health and other sectors (Human
Settlements, Industry, Infrastructure, Biodiversity,...)?

Do the Andes merit having their own RCPs (Representative
Concentration Pathways or Scenarios) towards adaptation and
mitigation of climate change?

How to develop the transdisciplinary studies and to optimally link
social and natural scientists towards the sustainable
development of Andean societies?

How to link natural and social scientists with stakeholders and
decision-makers?

How to integrate the traditional and ancient knowledge of Andean
indigenous populations toward sustainable development?
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Potential Activities
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Expected Outcomes






