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The Soil Information and Monitoring System (TIM)

Based on physiographical-soil-ecological units 1236 ‘representative’ 
sampling sites have been selected (and exactly defined by
geographical coordinates using GPS): 865 points on agricultural land, 
183 points in forests and 188 points in environmentally threatened ‘hot 
spot’ regions representing different types of environmental hazards
(Várallyay, 1994)

The ‘representative’ sampling sites were selected by regional soil
experts on the basis of all available soil information (profile
descriptions, results of laboratory analysis, long-term field
observations, maps, etc.) and on their local experiences. 





Sampling
• Every year between 15th September and 15th October
• First sampling 1992, 150 cm deep soil profiles, all on site analysis for soil
mapping and detailed profile description
• Other years: drilling samples from pedogenic horizons (1992-2000)
• From year 2000 fixed depth sampling: 0-30, 30-60, 60-90 cm, except forestry 

points
• Composite samples are compiled from 9 point sample
• Sample bank: first year and every 3rd  years

The Soil Information and Monitoring System (TIM)



Soil monitoring system
Parameter Every year every 3rd year every 6th year

pH +
CaCO3 +
NO3-N +
Hydrolitic acidity +
Exchangable acidity +
Organic matter +
P, K, Ca, Mg, S, Fe, Mn Cu Zn +
Al, As, B, Cu, Cd, Co, Cr, Hg,
Ni, Pb, Se, Zn

+
+

Soil texture +
Adsorption capacity +
Residues of pesticides +
Organic contaminants +



NO3-N content in % of the monitoring plots

0

10

20

30

40

50

60

70

%

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

0-10

10 25

25-50

50-100

100-

Years







Unfortunately the structure of TIM
points and the methodology of
sampling is not suitable for detection
of all soil threats identified by the EU
Soil Thematic Strategy. The lack of
data collection of agricultural inputs
(fertilisers, pesticides etc.) and other
indicators (soil cultivation, irrigation
etc.) does not allow the
characterization of the connection
between pressure and state.
Therefore the implementation of
complex environmental assessment
according to the DPSIR evaluation
method is not possible.

EU Thematic Soil Strategy 2002 - ?



EU Thematic Soil Strategy 2002 - ?
Soil protection related task
need:

on up-to-date, reliable, map-
based (DPSIR type) 
databases, 
equipped with adequate 

institutional background and 
expertise…



Development of a Soil Degradation System



The main goal of the project

Implementation of IT developement, which is suitable for
the:

qualification of operating loads resulting from agricultural 
production

follow-up of the environmental state of soils

http://projects.rissac.hu/tdr/

http://okir-tdr.helion.hu

http://terradegra.helion.hu/

http://terradegra.helion.hu/?celteruletek
http://terradegra.helion.hu/?celteruletek
http://projects.rissac.hu/tdr/
http://okir-tdr.helion.hu/
http://terradegra.helion.hu/


Project’s elements***

Target areas (selection of 
representative farms: 
management intensity of 
farms and geographical 
location)

10-20 farm/county
300 farm all together
2-8 TDR parcel/farm
1-3 RPR (5 ha)/parcel 

= cc. 2000 db RPR
Protocols
Soil survey: 2011 spring and 

autumn

~ 700 000 data
Spring survey 2011. 05.07-05.27.
• 100 TDR farm
• 200 TDR parcel, 200 BIO-FIZ RPR
• 400-400 BIO-FIZ sample
• 65 TDR parcel, 65 ERO RPR
• 260 ERO sample
• 3612 photo

Autumn survey 2011. 07.22-11.29.
• 285 TDR farm
• 1802 TDR parcel, 1960 RPR
• 5813 NIT sample
• 59 NOV sample
• 24 463 photo

Farm practice data collection
• 4530 parcel + TDR parcel
• 2008, 2009, 2010 management years
• ~ 250 000 ha area



Complete information management of data collection and field survey

Map based data management (parcel, RPR)
Farm management data collection (Load)  
(Status)Survey:

(field) Survey (record, unicID)
Sample (unicID, sample tracking)
Lab analysis

Quality control
WEB based user interface
Work organization
Bar code
Geotagged photoes

Modular structure
Integration of new elements
Flexible enhancement

http://terradegra.helion.hu/
http://terradegra.helion.hu/


25. Years of Soil Monitoring, Brno 02.02.2017.
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Elaboration of sampling protocols

Biological
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Biological sampling protocol



Data collection in the farm
Data collection for agricultural inputs in the last 3 years

Soil cultivation
depth of cultivation
type of machinery
number of cultivations
time of cultivation
soil coverage
catch crops

Nutrient supply
Manuring: type of animal, time, dose, 
Fertilising: type of fertiliser, time, dose

Pesticide application
type of  pesticide: fungicide, herbicide, insecticide
name of product
dose



< 10 10-25 25-50 50-100 > 100

0-30
BNO_03

1 nincs veszély

30-60
SANO_36

2 mérsékelt veszély

60-90
SANO_69

3 van veszély

0-30 0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
30-60 30-60 30-60 30-60
60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
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60-90 60-90 60-90 60-90

0-30 0-30 0-30 0-30
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60-90 60-90 60-90 60-90
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Field survey data

Lab data Model

Parameter table

Implemented 
models in the

Web based 
publication
Load and State 
indicators

http://projects.rissac.hu/tdr/

http://okir-tdr.helion.hu

http://terradegra.helion.hu/

http://projects.rissac.hu/tdr/
http://okir-tdr.helion.hu/
http://terradegra.helion.hu/


Dissemination of the results

http://okir-tdr.helion.hu/
http://okir-tdr.helion.hu/


Crop composition



Proportion of monoculture



Extent of soil disturbance



Nitrogen fertilization

http://projects.rissac.hu/tdr/

http://okir-tdr.helion.hu

http://terradegra.helion.hu/

http://projects.rissac.hu/tdr/
http://okir-tdr.helion.hu/
http://terradegra.helion.hu/


Nitrogen fertilization



Nitrogen balance



N leaching



Further opportunities

Analyse the effect of manure and slurry application in agriculture, two
threats identified by the Commision of the EU to the water resources.

Contribution to elaboration of land reports, such as nitrate directive in
every fourth year.

Review of the rules of Good Agricultural Practice based on the better
understanding of effects of agricultural activities on soil and water
resources.

The implementation of Water Framework Directive is based on Water
Cathment Areas, reliable pressure indicators and connected soil data
can give a better accuracy for the used models.



Thank you for your attention!
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