
I N T E G R A T E D   S I N K   E N H A N C E M E N T   A S S E S S M E N T

I N S E A 
P A R T N E R S

INSEA Data processing
for EU25 biophysical modelling

Brussels 21.-22. June 2006

by

Juraj Balkovič, Erwin Schmid, Radoslav
Bujnovský, Rastislav Skalský, Vladimir 
Stolbovoi, Katarina Poltárska, Michael 
Obersteiner, Elena Moltchanova, Michael 
Fuchs, Rainer Bartiz & Uwe Schneider



Ϊ
Ϊ
Ϊ
Ϊ
Ϊ

I  
N

  S
  E

  A
 

Outlines

1.List of databases

2.Concept of Homogeneous Response Units 

3.EPIC Input List 

4.Database Logic

5.Publishing the indicators
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List of databases:

Projected coordination system: Lambert Azimuthal equal area



Ϊ
Ϊ
Ϊ
Ϊ
Ϊ

I  
N

  S
  E

  A
 

Concept of Homogeneous Response 
Units (HRU)

Geographical coverage for biophysical modelling
(based on 1km presentation)

... how data of different character, scales and aggregation 
levels could be consistently passed to the EPIC-GIS 
workspace 

Representative for the scale 1:1,000,000 (built upon 
1km resolution GIS rasters)

Is merged with NUTS-2 regions and Land-cover 
classes

Is characterised by a single climate and crop 
management
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HRU delineation
NUTS2: SK02

Elevation: < 300m, 300-600m, 600-1100m, > 1100m
Slope: < 3%, 3-6%, 6-10%, 10-15%, > 15%
Texture: coarse, medium, medium-fine, fine, very fine, peat
Stoniness: low content, medium content, high content
Soil depth: shallow, medium, deep

< 300m, < 3%, medium-
fine, low stoniness, 
deep soils

A single HRU

SIMULATED 
ENTITY:
SK02_33_21_0
NUTS2: SK02
SoilClass: 33
LandCat: 21
Irrigation: 0
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Mean(OC-TOP)    = 1.5% 
SD(OC-TOP)      = 0.2% 
Mean(SAND-TOP)  = 45%   
SD(SAND-TOP)    = 5%
...

Archive of 
soil and 
topography 
rasters

Feeding the input list (MEAN function)

dbfdbf

Delineation 
procedure
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HRU reality

Elevation: avg. 250 m (< 300 m)
Slope: avg. 4.3° (3-6°)
Texture: moderately heavy
Stoniness: free of stones
Depth: 30cm top, 80 cm sub
Field: 5ha
...................................................................................
Mean or most frequent properties:
OCtop = 2.1 %, OCsub = 0.2 %
SANDtop = 45%, SANDsub = 35%
SILTtop = 40%, SILTsub = 45%
CLAYtop = 15%, CLAYsub = 20% ...
..................................................................................
Meteo: file 54057.txt
..................................................................................
Rotation: OAT, WWHT, CORN, irrig: 0, etc.
..................................................................................
Status: HOMOGENEOUS

Base-run „generalization“ of 
parameters of SK01-33-21-0:

Base-run parameters of entity 
SK01-33-21-0:
Soil properties: not known exactly

Meteorology: not known exactly

Acreage of land cover: not known exactly.

Management: not known exactly

Field size: unknown

..................................................................................

Status: NOT HOMOGENEOUS

HRU spatial model (1:1,000,000)
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Representative field

cloning



Ϊ
Ϊ
Ϊ
Ϊ
Ϊ

I  
N

  S
  E

  A
 

EPIC input 
list – soil and 
topography 
inputs
• 40 attributes
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EPIC input list – set of pedotransfer functions
1. Volume of stones in subsoil (expert matrix)

• VS_TOP (volume of stones in topsoil – PTFDB)
• DR (depth to rock – PTFDBF)
• PARAMDO2 (parent material – PTFDB)

2. pH (for agricultural soil, pH in 1N KCl)
• pH = 6E-06*BS3 – 0.0004*BS2 + 0.0179*BS+4.1731 (R2 = 0.76***, n = 12,000, 

source: KPP SK), where BS is base saturation of PTFDB)

3.   FWC, WP, KS (HYPRESE)

A.  IF CLAY < 18% And SAND > 65% Then THR = 0.025 Else THR = 0.01

B.  THS = 0.7919 + 0.001691 *CLAY - 0.29619 * BD - 0.000001491 * SILT^ 2 + 0.0000821 * (OC *1.724) ^ 2 + 0.02427 * CLAY^-1 + 0.01113 * 
SILT^-1 + 0.01472 * Log(SILT) / Log(2.71828182) - 0.0000733 * OC * 1.724 * CLAY - 0.000619 * BD * CLAY - 0.001183 * BD * OC * 1.724 -
0.0001664 * 1 * SILT

C.  LN_ALPHA = -14.96 + 0.03135 * CLAY + 0.0351 * SILT + 0.646 * OC * 1.724 + 15.29 * BD - 0.192 * 1 - 4.671 * BD ^ 2 - 0.000781 * CLAY ^ 2 
- 0.00687 * (OC* 1.724) ^ 2 + 0.0449 * (OC * 1.724) ^ -1 + 0.0663 * (Log(SILT) / Log(2.71828182)) + 0.1482 * (Log(OC * 1.724) / 
Log(2.71828182)) - 0.04546 * BD * SILT - 0.4852 * BD * (OC * 1.724) + 0.00673 * 1 * CLAY

D.  LN_N = -25.23 - 0.02195 * CLAY + 0.0074 * SILT - 0.194 * (OC * 1.724) + 45.5 * BD - 7.24 * (BD) ^ 2 + 0.0003658 * (CLAY) ^ 2 + 0.002885 * 
(OC * 1.724) ^ 2 - 12.81 * (BD) ^ -1 - 0.1524 * (SILT) ^ -1 - 0.01958 * (OC * 1.724) ^ (-1) - 0.2876 * (Log(SILT) / Log(2.71828182)) - 0.0709 * 
(Log(OC * 1.724) / Log(2.71828182)) - 44.6 * (Log(BD) / Log(2.71828182)) - 0.02264 * BD * CLAY + 0.0896 * BD * (OC * 1.724) + 0.00718 * 1 
* CLAY

E.  LN_KS = 7.755 + 0.0352 *SILT + 0.93 * 1 - 0.967 * BD ^ 2 - 0.000484 * CLAY ^ 2 - 0.000322 * SILT ^ 2 + 0.001 * SILT ^ -1 - 0.0748 * (OC * 
1.724) ^ -1 - 0.643 * (Log(SILT) / Log(2.71828182)) - 0.01398 * BD * CLAY - 0.1673 * BD * (OC * 1.724) + 0.02986 * 1 *CLAY - 0.03305 * 1 * 
SILT
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EPIC input list – set of pedotransfer functions

where
OM = OC% * 1.32*2 
VOM = 0.224 g/cm3
VMF (triangle Boon 1984)

b. BD = 100 / {(OM/VOM)+(100-OM)/VMF}

4. Bulk density

a. BD_TOP = PD_TOP - (CLAY_TOP*0.009)
BD_SUB = PD_SUB - (CLAY_TOP*0.009), where PD 
is package density (PTFDB) and CLAY is clay 
content of PTFDB

WP = THR + (THS - THR) / ((1 + (ALPHA * 15000) ^ N) ^ (1 - 1 / N))
FWC = THR + (THS - THR) / ((1 + (ALPHA * 330) ^ N) ^ (1 - 1 / N))
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EPIC input list – set of pedotransfer functions
5. Hydrological group (expert matrix)

5.1. Textural criterion and saturated conductivity
Topsoil, Subsoil

A: Sand, Loamy Sand, Silt
B: Sandy Loam, Loam, Silt Loam
C: Sandy Clay Loam, Clay Loam, Silt Clay Loam, Silty 

Clay
D: Clay, Sandy Clay

A B C D
A A A B C
B B B B C
C C C C D
D D D D D

Topsoil

Su
bs

oi
l

5.2. Depth to Gley horizon (from PTFDB)

Shallow Moderate Deep
A D B A
B D C B
C D D C
D D D D

DTG

Te
xt

ur
e
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EPIC input list - meteorology

Daily data 1990-
2002

MARS EU data
50 km

54057.txt

Global meteo-input list

East Anglia vs. MARS
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EPIC input list - management
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EPIC input list – breaking crop shares

dbfdbfNew Cronos statistics for NUTS2
(relative crop shares) 0.0
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TEMP_PAST
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VEGETABLE
SUNFLOW
SUGAR
PULSES
POTATO
OIL_REST
RAPE
MAIZETOT
WINTCER
BARLEY_REST
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Database logic
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Publishing the indicators
ESRI 
Geodatabase
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Publishing the indicators
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Thank you for 
attention!
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