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Chilean Agriculture and Climate: A valuable 
asset and a frequent headache

4 % of National GDP

430,000 ha of Cereals

510,000 ha of Pastures

324,000 ha Horticulture

130,000 ha of vineyards

850,000 ha plantations



Livestock
Crop Surface Plantations



Long history of Climate Impacts

Number of Dry years
Number of Extreme Rainfall events
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Droughts in Chile

• Ocurrence of severe droughts

Year Affected Regions ENSO phase (Trenberth)

1960-1962 IV Normal

1965 IV, V La Niña

1967 IV , V , RM Normal

SourceSource: Urrutia de : Urrutia de HazbunHazbun et al, 1993.et al, 1993.

1967 IV , V , RM Normal

1968-1969 III, IV, V, RM , VI El Niño

1970-1971 III, IV La Niña

1979 VIII, IX, X Normal

1985 IV La Niña

1990-1991 III, IV, V Normal

1998 V, RM, VI, VII, VIII La  Niña



Economic Impacts (Source: MOP-UC, 1997)
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Crop Insurance 
(it is not a silver bullet) 



Main conceptual Framework 
Change

• From Disaster Response to Climate Risk 
Management

• Understanding the impacts of El Niño



SPPIRAS System
• Public and Private Information System for

Climate Risk Management
– Goals

• Set up a public decision support system
• Develop a monitoring program for the main extreme • Develop a monitoring program for the main extreme 

meteorological events (Drought Monitor)
• Build an internet system for

– Education
– Data sharing
– Early warning



Institutions







Model SPPIRAS



Strenghts
• Facilitates the integration of institutions based on 

their capacities. 
• Reduces duplication
• Integrates multiple sources of information (Satellite, 

Ground Obs, Crop simulation). Ground Obs, Crop simulation). 
• Evident links with end users (farmers, agronomists, 

insurance companies, local authorities, radio)



Weaknesses
• Limited development of seasonal forecasting 
• A wide variety of scales
• Only a handful of models (some of them have 

not been validated)not been validated)
• Lack of training and Capacity building to 

interpret uncertainty and remote sensing 
information 



Hansen, 2002



Challenges
• Climatic Predictability: What do you mean by 

“below normal”?

• Translation of seasonal climate forecasts



Challenge of Predictability • Translation
• Generate Time Series of likely 

realizations of the forcasted event 

PRONÓSTICO DE PRECIPITACIÓN (PROBABILÍSTICO)
Trimestre: ABR-MAY-JUN 2010

Ciudades Bajo lo Normal Normal Sobre Lo Normal
Visviri Estación Seca Estación Seca Estación Seca
Chucuyo Estación Seca Estación Seca Estación Seca
Copiapo 24 71 5
La Serena 16 68 16La Serena 16 68 16
Valparaiso 16 68 16
Santiago 16 65 19
Curicó 19 16 65
Chillán 23 23 54
Concepción 24 26 50
Temuco 30 20 50
Valdivia 39 19 42
Osorno 32 45 23
Pto. Montt 35 45 20
Coyhaique 54 21 25
Chile Chico 49 25 26
Pta Arenas 52 18 30

BAJO LO NORMAL

NORMAL

SOBRE LO NORMAL

INCIERTO



Information about initial 

condictions • Information for Planning
• Maps of extreme events conditioned 

on seasonal forecats



Connecting the dots • Climate Change 
Information 



Uncertainty: Communicate

PRECIS HadCM3 – A2 (2070-2100)
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PRECIS HadCM3 A2

0 1 2 3 4 5
-40

-30

-20

-10

0

Delta Temperature (C)

D
el

ta
 P

re
ci

pi
ta

ti
on

 (%
)

 



Uncertainty: Use all models
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Uncertainty: Look at near term climate  
change

Climate change scenarios for 2040
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Translate Impacts • Collect and Analyze 
Evidence

• (RELIABLE) Yield information

y = 1.163x + 22.33
R² = 0.809
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Characterizatión  of Extreme 
Events



Understand future likely changes

� Changes in mean

� Changes in variance

� Changes in mean and 
variance



Extreme events
Source: CEPAL, 2009



Extreme Events
Warm storms (35-38 °S), CEPAL, 2009



Decison Maker (Capacity)
• Generate Options (Multiple)

– More flexible agricultural systems
– Target: Recognize differences between rainfed 

and irrigated agriculture (Precipitation forecasts 
vs Streamflow forecasts and reservoir levels)vs Streamflow forecasts and reservoir levels)

• The more we know about the decision maker 
the better. 
– Understand values and cultural backgrounds



Decison Maker (Capacity)
• Create a culture of seasonal climate 

awareness 
– Most are familiar with weather forecasts

• (WE NEED) Research in the following areas:• (WE NEED) Research in the following areas:
– Application of Regional Climate Models
– Crop modelling (Horticultural)
– Modeling Strategic Decisions (e.g. land allocation)
– Combined use of insurance (Index based) and 

Climate Risk Management



Gracias…

Araucarias en el PN Nahuelbuta


