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Agenda 
• Hydrological modelling: Theory and practice  
• Forecast – How often and what 
• HBV link to SDDP 
• Benchmark   
• Scenario Explorer 

 



 

The HBV model story... 

Norges miljø- og biovitenskapelige universitet 



 

The very first HBV model from early 1972 

Norges miljø- og biovitenskapelige universitet 



 

The first successful run... 



 

 
Eikon 



 

 
Commodities Research & Forecasts – Power Nordic 



 

 
Commodities Research & Forecasts – Power Nordic 
Hydrology Front Page 



 

“Petra” is coming… 



 

“Petra” is coming… 



 

Commodities Research & Forecasts – 15.09.2015 
Power Nordic Hourly Precipitation Norway 



 

Commodities Research & Forecasts – 16.09.2015 
Power Nordic Hourly Precipitation Norway 



 

Commodities Research & Forecasts – 17.09.2015 
Power Nordic Hourly Precipitation Norway 



 

Commodities Research & Forecasts – 18.09.2015 
Power Nordic Hourly Precipitation Norway 



 

Commodities Research & Forecasts – 18.09.2015 
Power Nordic Hourly Precipitation Sweden 



 

Commodities Research & Forecasts – 18.09.2015 
Power Nordic - Totally for week 38 2015 



 

Input: 128 unique weather stations 

Norges miljø- og biovitenskapelige universitet 



 

Commodities Research & Forecasts –  
Daily Inflow Nordic Forecast 30 Days  



 

Commodities Research & Forecasts –  
Daily Inflow Nordic Forecast Long Term 52 weeks 



 

Measuring ”Power Energy” 



 

How target series are generated 
• Building target values (series) for the hydro model to be calibrated 

on is one of the most important and in many cases most difficult 
and time consuming part (50%).  

• Relevant GWh number being officially presented (weekly/daily):  
– For instance Sweden, Norway, Finland and Switzerland 
– Inflow numbers broken down into daily numbers using 

dischargs profiles 

• Some energy numbers can be calculated using information 
collected from (several) official sites of the individual power plants.  

• If  very little (energy) data available we use of official yearly or 
monthly production numbers and make numerous of assumption  
 



 

Hydrological Model Results  
  

• All Results In Energy (GWh & MWh) 
• Hydro Balance, Inflow, Precipitation, 

Evapotranspiration, Soil Water... 
• Simulations from 1981 with Daily Resolution 
• Forecasts for Short and Long term (1 yr)  
• Ensemble Forecasting 
• Models the Natural Inflow 

 
 
 
 

 



 • SDDP calculates optimal hydro power generation in 16 
different areas given:  

– Stochastic future inflow 
– Expected power consumtion 
– Thermal production capacity 
– Fuel prices 
– Interconnection capacities 
– etc 

• Output: 
– Power prices in different areas 
– Production 
– Exchange (imp/exp) 
– Reservoir levels  
– etc 

SDDP   
A fundamental market model for the Nord Pool area 



 

SDDP hydrology modelling 
 
• 16 hydrological regions 

– 11 regions in Norway  
–   4 in Sweden,  
–   1 in Finland 

• Inflow: 
– 75 inflow scenarios 

generated from HBV 
modelling system used for 
the first months 

– Thereafter historic inflow 
series 1931-2005 
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Linking HBV and SDDP 

75 inflow scenarios: 

1) For each of the 16 regions 

2) That are based on the current hydrological situation  

3) And on historic observations on temperature and 
precipitation 

Snow  
reservoir,  
base  
scenario 



 

 
Publication Schedule 



 

Other SDDP assumptions 
• Consumption 

– 4 load levels for each week  
– Based on normal (1981-2005) temperatures 
– Consumption slightly price elastic for prices above €70/MWh 

• Other supply 
– Complete stack for the Nordic region 

• Coal, Gas, Oil, CHP, Nuclear, Wind 
– Using forward curves for fuel prices 

• Import/export outside Nord Pool 
– Direction determined by price difference 
– Using forward curves for EEX and APX 

 
 



 

The SDDP mid-term price forecast 
• Published twice per week 

• Covers front week, month, quarter and year 

• Fundamental optimization model 

• Reflects state of hydrologic and thermal situation 

• Produces 160 scenario paths 



 

Mr Gekko vs SDDP 
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SDDP Benchmark Methodology 
• Compares the results of the model at some point in time 

before a traded contract delivery period to the market 
prices for that contract at the time and the actual delivery 
prices for the contract period. 

• If the model indicates the correct direction of the 
actual, delivered prices relative to the market, it is 
recorded as a positive gain and the difference between 
the market and the delivery is added to a cumulative 
measure of profit and loss (P’n’L). 

• It is assumed that a position of 1 MWh is made in the 
market based on the signal provided by the SDDP model 
in the last model run before delivery. 



 

SDDP Front Month Benchmark 



 

SDDP Front Week Benchmark 



 

SDDP Front Week Benchmark 

The summer 2012 we did a recalibration – Long Term 
Reservoir Management (LTRM). The maine task – 
sorting after regulation ability and made groups sorting 
after this. Ended up with totally 18 reservoir which is 
used for the whole time horisont (3 yr+2 yr buffer).  



 

SDDP Performance 
• It can be argued that for the shorter contracts 

(week, month), this does not show the long-term 
predictability, but we are comparing to the market 
price – so it’s a fair measure of the accuracy. 

• These results are achieved without any manual 
adjustments of results 
– Results presented are raw model output 
– No re-runs 
– No reservoir guidelines  
– Follows calculated optimal dispatch 



 

Scenario Explorer Explained 
• Key Concepts 

– The SDDP mid-term price forecast 
– SDDP Performance 
– Scenario Paths 
– Correlations and Sensitivities 

• How does it work? 
– It show correlations and sensitivities in our 

forecast data in a simple and intuitive way 

 
 



 

SCENARIO EXPLORER  



 

SCENARIO EXPLORER  



 

SCENARIO EXPLORER  



 

SCENARIO EXPLORER  



 

SCENARIO EXPLORER  Help overlay 

Drag the slider to 
select percentiles 
within the forecast 

data 

Drag the slider to 
select a time 

period. Percentiles 
are calculated 
based on the 
selected time 

period. 

Select geography 

Select input 
(independent 

variable) 

Select output 
(dependent 

variable) 

Show max and min 
of selected 

percentiles for 
selected time 

period  

Show max and min 
of all percentiles 

Aggregate table 
data to contract 

periods 

The first table line 
shows the average 

for the selected 
time period 

Following table 
lines show the full 

forecast period 



CONCLUSION 
•The SDDP benchmark has a strong record in general for the Nordic 
power market 
 
•The Scenario Explorer is a strong tool for doing “What if…” analysis 
 



 

Today’s quote: 

 

”All models are wrong, but some 
models are useful”  
 
George Box, 1979  



 

Thank You... 



 

Thank you 
 
Bjørn Sønju-Moltzau 
Manager of Dept. Hydrology and Meteorology - Point Carbon 
Commodities Research & Forecasts 
 
Thomson Reuters  
 
Office: +47 23 31 64 82 
Mobile: +47 97 78 10 10 
bjorn.sonju-moltzau@thomsonreuters.com 
thomsonreuters.com 
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