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Motivation 

Observed Precipitation Anomaly 

DJF 2014 

Predicted Precipitation Anomaly (mm/d) 
DJF 2014 (Initialized: November) 

North American Multi-Model Ensemble (NMME; Kirtman et al., 2014)  

Low Predictability of Precipitation Forecasts in Dynamic Model Simulations 



Motivation 

Analog-year based models also offer low predictability 
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AN:  Above Normal (> 66th Percentile) 

NN:  Near Normal 

BN:  Below Normal (< 33th Percentile) 



Drought Prediction Frameworks 

Analog-Year Model 

Remote Sensing 
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Precipitation 
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Analog-Year Model Combined with Remote Sensing Observations 
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Drought Prediction 
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AN:  Above Normal (> 66th Percentile) 

NN:  Near Normal 

BN:  Below Normal (< 33th Percentile) 



1- 6-Month Forecast Long-Term Precipitation and Climate Oscillation Indicators 

1930 NOW 

𝒇(𝑷𝒓𝒆𝒄𝒊𝒑𝑶𝒄𝒕−𝑴𝒂𝒓) Past Climate 

Improving Seasonal Drought Prediction 
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 Observation

 ForecastBN…88% 

NN… 95% 

AN …77% Precip. Climatology 

SOIApr-Sep,  

PDOApr-Sep 

SPIJun-Sep 



• Climate Index: SOIApr-Sep, PDOApr-Sep 

• SPIJun-Sep 

Preliminary Results 
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• Climate Index: SOIApr-Sep, PDOApr-Sep 

• SPIJun-Sep 

Preliminary Results 
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BN…68% 

NN… 100% 

AN …86% 



Drought Prediction Frameworks 

Analog-Year Model 

Dynamic Model 
Simulations 

Multi-Model 
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Drought Prediction 



Drought Prediction 
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DJF Precipitation Forecasts  - Percentage 

of captured Below Normal events 



Drought Prediction 

NMME (Ensemble Mean) 

NMME +  AE 
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Drought Prediction 

DJF Precipitation 

Forecasts  - 

Percentage of captured 

Negative Anomaly 
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http://drought.eng.uci.edu/ 

GIDMaPS: Global Integrated Drought Monitoring and Prediction System 

Hao Z., AghaKouchak A., Nakhjiri N., Farahmand A., 2014, Global Integrated Drought Monitoring 
and Prediction System, Scientific Data, 1:140001, 1-10, doi: 10.1038/sdata.2014.1. 
http://www.nature.com/articles/sdata20141 

http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141
http://www.nature.com/articles/sdata20141


Probabilistic Drought Prediction 

2-Month Lead 

Dec. 2014 

2-Month Lead 

Jan. 2015 
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Analog-Year Model Combined Dynamic Model Simulations 
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Integration of AIRS Data into GIDMaPS 
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Integration of AIRS Data into GIDMaPS 

Farahmand et al. 2015; http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html 

http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html


Integration of AIRS Data into GIDMaPS 

Probability of drought detection (i.e., fraction of detected drought) when 

Drought Onset (DO) based on SRHI is less or equal to that of SPI (a), 

mean lead time based on SRHI relative to SPI (months)(b). 

Farahmand et al. 2015; http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html 

http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html
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