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What is the problem?

Important decrease in rainfall in Northern Chile
in the last 100 years

By

Droughts are more frequent
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Study Area — the IVth Region of Chile

Cuenca Elqui

Cuenca Limari

Cuenca Choapa




Why predict rainfall and manage climatic risks?

Almost 3 million USD spent on 2007 drought
In IV Region alone

Reduction in drought vulnerability?
What next time?




Why predict rainfall and manage climatic risks?

FOSIS 2007: Help needed by 16.307 rural families

Lack of water for irrigation

Lack of water for personal health care 86

Lack of water for cooking and consumption 85
Harvest losses of crops for personal consumption /3

Not able to seed new crops due to water deficit 68

Harvest losses of cash crops 42

Cattle diseases due to water deficit 39
o defic 24
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Need to reduce climatic vulnerability!




Climate Risk Management

1. ldentify Vulnerabilities to Climate Variability

2. Reduce Uncertainties
Provide Relevant Information
(ex. Seasonal probability: “good” or “bad” year)

3. Identify Technologies that reduce the Vulnerability
(Diversify, water storage, irrigation, etc.)

4. Political or Institutional Interventions to
Reduce or Transfer the risks
(subsidies, insurances)




Climate Risk Management

2. Reduce Uncertainties
Provide Relevant Information:




Why we want to predict precipitation?

Example: What is the average rainfall in the Region?

It can be expected that rainfall will never
behave as the 64-year average

The average has a Probability =0
Is there any information

with a Probabilidad > 0 ??

Probabilistic Climatic Predictions




Drought Prediction

Predicting Rainfall Patterns




Drought Prediction

Can we identify a common regional influence on rainfall?
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Drought Prediction
1.Using Sea Surface Temperature as a predicant

Seasonal Rainfall
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Drought Prediction
2.Using a GCM driven by Sea Surface Temperature

Seasonal Rainfall

1980-2000




Drought Prediction

2.Using a GCM to predict
Seasonal Rainfall Prediction (CCA)




Drought Prediction

3. Using a GCM to predict

Determination of 4 ‘Rainfall States’

> Wettest

Wetter




Drought Prediction

3. Using a GCM to predict
Rainfall state sequence influenced by ENSO

Wettest
/\

Wetter




Drought Prediction

3. Using a GCM to predict

Building a prediction model:
Non-Homogeneous Markov Model

-~ GCMRainfall Field (ENSO)




Drought Prediction

Can we use this model to predict




Drought Prediction
Can we use the 3 approaches to predict
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Drought Prediction
...ahd what with predicting

Probabilistic predictions of the number of days
with more than 15 mm of rain
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Drought Prediction

Can we use these approaches to predict D .

Daily data needed to perform these predictions!

Simulated yield (t/ha)
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Climate Risk Management

2. Reduce Uncertainties
Provide Relevant Information:




Drought Atlas

Regional Frequency Analysis using L-Moments

Objective:
* Develop a methodology using
robust statistics for data-poor

environments

* Produce drought probability
maps for Latin-America and the

Caribbean




Climate Risk Management

1. ldentify Vulnerabilities to Climate Variability

2. Reduce Uncertainties
Provide Relevant Information
(ex. Seasonal probability: “good” or “bad” year)

3. Identify Technologies that reduce the Vulnerability
(Diversify, water storage, irrigation, etc.)

4. Political or Institutional Interventions to
Reduce or Transfer the risks
(subsidies, insurances)




www.asadwa.ugent.be
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