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Biophysical Process Modelling - EPIC

- Climatic Input -Why?

Agricultural modelling requires the availability of daily 
data

minimum and maximum daily temperatures 
amount of precipitation
radiation

MARS data provides European coverage for the years 
1992-2002 as daily elements

However a longer time period would be preferred.
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Biophysical Process Modelling - EPIC

- Climatic Input -What? How?

Data supplied by the University of East Anglia (EA) 
presents 

global coverage of monthly averages for the 
period 1901-2002

18 scenarios for the period 2001-2100.

Analysis of time series and correlation between MARS 
and EA data set of European coverarge
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Biophysical Process Modelling - EPIC

- Climatic Input -How?

Monthly means - evaluated from the MARS data 
- compared with the corresponding data from the EA

Time – series jan 1992 – dec 2002 for 
MARS (red) and EA (blue) data

Correlation for the estimated monthly mean Tmin, 
Tmax, precipitation and N(wet) between MARS 
(x-axis) and EA(y-axis) data. Coefficents lay
between 0,7 and 0,9.
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Biophysical Process Modelling - EPIC

- Climatic Input -How?

Markov Chain for wet, mid, dry months
probabilities to describe the general monthly wetness

Transition probability of a wet day after wet 
day for a dry (solid line), medium (no-solid 
line) and wet (dotted line) month.

Transition probabilities of a wet day after a dry 
day for a dry (solid line), medium (non-solid line) 
and wet (dotted line) month.
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Biophysical Process Modelling - EPIC

- Climatic Input -partial results

missing radiation is estimated with the data of the cloudiness

radiation [MJ/m² ] = f {day length, latitude, atmospheric transmissivity, 
solar declination, solar elevation}  RIVINGTON et al. (2002)

missing wet day data for 
scenarios are derived from
a quadratic relationship 
between precipitation and 
wet days from both data 
sets (MARS and EA)

→ α factor for each cell



Ϊ
Ϊ
Ϊ
Ϊ
Ϊ

I  
N

  S
  E

  A
 
Biophysical Process Modelling - EPIC

- Climatic Input -partial results

∑
∑=

EA

EAEA

ionprecipitat
dayswetionprecipitat *

α

alpha values for
Europa, range: 
22 - 109
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Biophysical Process Modelling - EPIC

- Climatic Input -technical solution technical solution ––
data generationdata generation

A programme was written to generate the various scenarios and compute the
missing climatic elements

requested by EPIC are
aggregated data in 
different time steps:

mean values for each
climatic variable per 
month in 10, 25, 50 and 
100 years.
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Biophysical Process Modelling - EPIC

- Climatic Input -

result files are stored as tables in a database

postgreSQL database engine is used
SQL-Statements for creating and storaging
create table scenario_pcm_a1fi_mean10_cld (

interval int4,
lon float4,
lat  float4,
jan float4,
feb float4,
mar  float4,
apr float4,
may  float4,
jun float4,
jul float4,
aug float4,
sep  float4,
oct float4,
nov float4,
dec float4

);

copy cru_ts_2_10_1901_2002_mean100_cld from ' cru_ts_2_10_1901_2002_mean100_cld.txt’ delimiter ';';

technical solution technical solution ––
data generationdata generation
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Biophysical Process Modelling - EPIC

- Climatic Input -

query whatever you need with

stored procedures
or

embedded SQL

PostgreSQL is a free object-relational
database server (database manage-
ment system) Short overview is given
on:  
http://en.wikipedia.org/wiki/PostgreSQL

technical solution technical solution ––
data generationdata generation
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Biophysical Process Modelling - EPIC

- Climatic Input -

High quality climatic data sets are available as grids:

Monthly data

Tmin, Tmax [°C]
Precipitation [mm] 

for the period 1950-2000 as interpolated surfaces (HIJMANS et. al 2005) and 19 additional 
bioclimatic variables:

Annual Mean Temperature
Mean Diurnal Range
Isothermality
Temperature Seasonality 
Max Temperature of Warmest Month
Min Temperature of Coldest Month
Temperature Annual Range
Mean Temperature of Wettest Quarter 
Mean Temperature of Driest Quarter
Mean Temperature of Warmest Quarter
Mean Temperature of Coldest Quarter
Annual Precipitation
Precipitation of Wettest Month
Precipitation of Driest Month
Precipitation Seasonality
Precipitation of Wettest Quarter
Precipitation of Driest Quarter
Precipitation of Warmest Quarter
Precipitation of Coldest Quarter

annual precipitation as 1k resolution grid (HIJMANS et. al 2005)

supplemental supplemental 
elementselements
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Biophysical Process Modelling - EPIC

- Climatic Input -

High quality climatic data set are available as database:

Mean temperature
Mean dew point
Mean sea level pressure 
Mean station pressure
Precipitation amount
Snow depth
Indicator for occurrence of: Fog, Rain or   
Drizzle, Snow or Ice Pellets, Hail,  
Thunder, Tornado/Funnel Cloud
Mean visibility
Mean wind speed
Maximum sustained wind speed
Maximum wind gust
Maximum temperature
Minimum temperature 

Storage of daily weather elements take from > 8,000 world-wide weather stations in a postgreSQL database

As result 144 tables with daily weather in monthly ranges are being generated covering the time period of January 1994 to 
December 2005. They comprise approximately 32 million records.

NCDC Data (OVER 8000 WORLDWIDE STATIONS) 1994 NCDC Data (OVER 8000 WORLDWIDE STATIONS) 1994 -- 20052005
Daily elements as available from each station are:

supplemental supplemental 
elementselements
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Biophysical Process Modelling - EPIC

- Climatic Input -results

all necessary climatic input elements are worldwide
available.

various scenarios allow steering of modelling process

recognizable trends accounted for in simulation


