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-  Yield potential 

-  Price forecasting tool 

-  `Windows of opportunity` 

-  Early warning for pests and droughts 
 

Laso Bayas et al. 



	
Risk	financing	
(insurance,	
subsidies)		

Risk	reduc/on		
(management	op4ons	
such	as	irriga4on)	

Very	extreme	losses:	
Unprotected	residual	risk	
	Global	Funding	Needs	

1	year	
Seasonal	

20-100		
year	

500	year	

Low	frequency/	
high	impact	

Losses	

Low-risk		
Layer	

Medium-risk		
Layer	

High-risk	
Layer	

High	frequency/	
Low	impact	

Return	Period	

Risk layering approach/CatSIM 

Assessed 
risk 

Improved  
Risk 

Modelling 

Hochrainer-
Stigler, 

Mechler et al. 





ABMs/networks 
Complex Systems  

Thinking 

Copulas: joint extreme event 
modeling 
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G4M 

Exogenous	drivers 
Popula4on,	GDP 

Country HRU*PX30

PX5

SimU delineation related
statistics on LC classes and 

Cropland management systems

reference for geo-coded data on crop management;

input statistical data for LC/LU economic optimization;

LC&LUstat

PROCESS 

PX5

Altitude class, Slope class, 
Soil Class

PX5

Altitude class (m): 0 – 300, 300 – 600, 600 – 1200, 1200 – 2500 and > 2500;

Slope class (deg): 0 – 3, 3 – 6, 6 – 10, 10 – 15, 15 – 30, 30 – 50 and > 50;
Soil texture class: coarse, medium, fine, stony and peat;

HRU = Altitude & Slope & Soil
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GLOBIOM-X: Capturing extreme climate events in a 
partial-equilibrium model  

This allows us to disentangle the effect of the shock to prices spikes, trade, 
and next-year adjustments… 
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 = return period of 20 years (prob. 0.05),   = return period of 10 years (prob. 0.1),    = return period of 8 
years (prob. 0.12). 

Climate models in combination with crop models show increased magnitude and frequency of 
climate-related yield shocks 

Conventional PE models  
(supply = demand at a certain price)  
do not capture the short-term 
production losses and market 

disturbances because trade and 
crop-production adjustments 

occur simultaneously. 
Therefore, introduce a two-step 

solution framework in 
GLOBIOM 

Step 1: Maximize expected revenues 
and fix crop-allocation decision  

A yield-shock may take place 

Step 2: Solve demand and trade 
relationships given the known crop 
allocation and production (losses) 

…In order to analyze the effects on adaptation policies such as trade and 
stockholding 

      
     Boere et al. 
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Step 2: Fitting a copula and estimate copula 
parameter 

 
 

1. Estimate copula parameter   

Copula   Relationship with Kendall’s τ    Copula 
 
Elliptical copulas                   depends on copula 
(Student t, Normal,..) 
 
Frank      with 
 
 
Gumbel      
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Example: Drought modeling with copulas (2) 

Fig 22: Popular copula families 

For Clayton copulas:  

Observed drought duration data  
            fitted to an exponential distribution. 

Observed drought severity fitted to a  
              gamma distribution. 


