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Past and current tendency for rainfall and resrvoir reductions 

Why is Climate Risk Management 
important in drylands of Chile? 

IPCC, 2007 



Climate models agree on further reductions in precipitation  

 

IPCC, 2007 

Why is Climate Risk Management 
important in Chile? 



Reservoir levels in the Chilean Coquimbo Region 

What is the impact on Water Resources 
Availability?  

 
  

Occurrence of multi-year droughts 



 
 
  

Puclaro Dam, 2009 

How does society experience this  
increased vulnerability? 

How does a multi-year drought affect the water reservoir? 



Puclaro Dam, May 2013 



 
 
  



How do we approach drought risks? 

2 different ways to address droughts 

Disaster 

Manage the Crísis 

 



Managing the Crísis 

More than 30 million USD was spent to mitigate  
the impact of the 2007 drought in Chile 

How do we approach drought risks? 



Returning Events 

Risk Management 

• Information 
• Responsabilization 
• Pro-active action 

 

2 different ways to address droughts 

Disaster 

Crísis Management 

 

How do we approach drought risks? 



Unit for Agricultural Emergency and Climate Risk Managament 

UNEA 

 Why a National Drought Observatory? 

 

•Relevant 
•Timely               Information 
•Actionable 

DMC 

•Map of SPI in pdf 
•Data  from stations (15th/month) 

DGA 

 

•Newsletter 
(10th/month) 
•On-line stations 

INIA 

•Technical report 
(20th /month) 
•Maps online 



Objectives of the agroclimatic observatory 

1. Count with all relevant agroclimatic information that: 
• are easy accessible 
• are up-to-date 
• consider  different components of drought (meteorological, 

hydrological and agrícultural) 
2. Be based upon already available information from the different national 
partners and complement with additional remote sensing data sources  

4. Count with a seasonal outlook, on the evolution of drought conditions 

3. Allow identifying areas most affected by droughts to allow prioritizing 
actions 

Requierements: 

5. Count with an environment that allows developping new applications 



 

Data sets Precipitation Discharge Vegetation  Soil Moisture 

Indices SPI WASP NDVI SWI NDWI FAPAR 
VTCI 

Anomalía  

Institutes DGA DMC INIA VITO NASA ESA FDF  

Formats Excel 
DODS ASCII HDF NetCDF 

 

Data Library 

 

 
Maprooms 

Meteorological Drought Hydrological Drought Agricultural Drought 

Combined Drought Index 

Architecture of the Observatory 



Architecture: Part 1 

Data Library 
• Data Input 
• Data Manipulation 
• Visualization 
• Output 

• http://iridl.ldeo.columbia.edu/ 
• http://www.climatedatalibrary.cl/ 

http://iridl.ldeo.columbia.edu/�
http://www.climatedatalibrary.cl/�


Maprooms 
• Visualization for end users 
• portal / observatory 

Architecture: Part 2 



Structure of the Observatory 

Agroclimatic 
Observatory 

Information on drought frequencies 
and extreme events 

Historical  

Information on present drought  
and extreme events (monitoring) 

Present 

Information on forecasts  
Seasonal Outlook  

Future 



www.climatedatalibrary.cl/UNEA/maproom/ 

Structure of the Observatory 

  

 

http://www.climatedatalibrary.cl/UNEA/maproom/�
http://www.climatedatalibrary.cl/UNEA/maproom/�


Information on drought frequency and extreme events 
Historical 

 



Information on drought frequency and extreme events 
Historical 

 



Return period (yr) 

 (Nuñez, Verbist et al., 2011, J. of Hydrology)  

The Latin American Drought Atlas (Jun ‘14) 



Present 
Information on present drought and extreme events (monitoring) 

 



 

Present 
Information on present drought and extreme events (monitoring) 

1. Meteorological Drought 



 

• Allows comparing deficit throughout Chile 
• Allows evaluating the duration of the deficit  

Present 
Information on present drought and extreme events (monitoring) 

1. Meteorological Drought 



Present 
Information on present drought and extreme events (monitoring) 

2. Hydrological Drought 

 

 



 

Present 
Information on present drought and extreme events (monitoring) 

3. Agricultural Drought 



Present 
Information on present drought and extreme events (monitoring) 

Challenge 1 

• SPI-calculations from station data are often 
inaccurate , due to limited station data and 
inadequate interpolation techniques  

• Remote sensing datasets are too coarse to form a 
real alternative 

• Holistic Drought Indicators that combine different 
aspects of drought are dependent on climatic 
conditions: poor performance in drylands. 

 

4. Combined Drought Index 

• Merging techniques  can provide partly solutions  



 
 
  

Drought Early Warning 

There is a close relation between drought and ‘el Niño’ (SST)  

  

(Verbist, Robertson et al., JAMC, 2010) 



Seasonal forecasts 
Future 

 
 

Downscaled seasonal forecast IRI Net Assessment - GCM 



• The Observatory counts with Relevant and Timely 
information, covering all Essential Drought Parameters 

• Providing Actionable Information remains a challenge  and 
requires understanding Decision Making Process of the 
different stakeholders 

Challenges Remaining  

Challenge 2 



Decision Support? 

Government 

 

Dryland Farmer 

Large Scale Irrigated Farmer 

  

Small Scale Irrigated Farming Dryland farmer 

 
A. Yaksic, UNEA Bruno Espinoza 

Dina Cifuentes Modesto Geraldo 

More Water Rights needed? 
Install Micro-Reservoirs? 

How much water will I get? 
What area do I cultivate? 

How many animals  can I feed? 
Should I seek external support? 

Changes in Water Allocation? 
Which farmers to support? 
How much/when support is needed? 

Impact of Drought on Decision Making? 



Provide tailored seasonal forecasts for Agricultural Management 

Challenge 3 

Seasonal forecasts 

Temperature Precipitation 

 

Optimal Sowing Date? 

 

Increased likelihood 
of plagues? 

 

Impact on pasture? 

Need to bridge the gap 



Provide relevant information at the watershed level 

Challenge 4 

Monitoring of 
local water 

balance 

 

Monitoring Water 
Supply and Demand 



Provide relevant information at the watershed level 

Challenge 4 

Monitoring of 
local water 

balance 

Expected 
water 

resources 
conditions 

 

Improved local seasonal forecasts for 
Reservoir Management 

 

• Use of snow cover / thickness 
• Incoporate additional sources of variability 
(decadal, MJO) 



Provide relevant information at the watershed level 

Challenge 4 

Monitoring of 
local water 

balance 

Expected 
water 

resources 
conditions 

Provide 
Different 

Water 
Management 
Alternatives 
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Escenarios Embalse Puclaro

 

Water Evaluation and 
Planning 

Modelling Water 
Supply and Demand 



Provide Water Resources Projections at  
the Near Term Climate Change Horizon 

Challenge 5 

Century-long Shifts 2% 

Decade-long Shifts 19% 
Year-to-Year Shifts 70% 

Need to count with probable scenarios for Water 
Resources Availability at the 2020-2035 timesscale 

 

 



Link national CRM efforts with Global Initiatives 

Challenge 6 

 

• National Agroclimatic Observatory  

• Regional Drought Monitor 

• Global Drought Monitor 
(GEO/GEOSS) 

• Global Programs: 
• UNESCO G-WADI/FRIEND 
• GEWEX(WCRP), HEPEX, 
GFCS  

Need for more interaction with 
Regional/Global activities 



www.climatedatalibrary.cl/UNEA/maproom/ 

k.verbist@unesco.org 
MWAR-LAC  Project Website: 
www.cazalac.org/mwar_lac/ 
Agroclimatic Observatory: 
 

http://www.climatedatalibrary.cl/UNEA/maproom/�
http://www.climatedatalibrary.cl/UNEA/maproom/�
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