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rOPEN and MapField - Vision

“Identifikation of landbrugsarealernes fglsomhed
over for udvaskning af nitrat fra rodzonen”
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for a water drop from Sky to Fjord
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ID15 Catchments

e 3133 ID 15 Catchments in
Denmark

 Regulatory basins for
agricultural management

« Currently a single retention
value for each catchment

 Fileld sites
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How we like the rOpen tool to be

« Data, data, data, data

 Decision support must be heavily data driven

« Data-driven and transparency is expected to
result in buy-in from farmers

|t must be cost-effective

|t must be fast
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rOpen Decision support too! sei- cop modeling

Geophysical mopplng and modelling -' S plan producion KRN RIS

kmd iro ntal effects

Realization 06

Realization 19

a
Realization 97

Groundwater modelling

Decision
support tool
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The subsurface structures and geology

« Fertility of the soils determines the conditions for the crops and the yield

 The geological layers determines the transport path of water and N below saoil
and drains

* High resolution images of the geology
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Mapping for N-retention, Javngyde

e 1000 hectare area

« Mapping shallow geology for
nitarte retention
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Results, Javngyde

Farm fields

Il No access
[ Access
[ Mapped

« 1000 hectar area

- Mapped in 11 days
(with time for testing)

- Between 40-70 hectar per day

0 0.5 1 1.5 2 km

Total mapped area = 509 ha
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Results, Javngyde

Farm fields

Il No access
[ Access
[ Mapped
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Clay-Till Sand

Elevation [m]
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rOpen Decision support too! sei- cop modeling

Geophysical mopplng and modelling -' S plan producion KRN RIS

kmd iro ntal effects

Realization 06

Realization 19

a
Realization 97

Groundwater modelling

Decision
support tool
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Subsurface sampling

e Determination of redox zones

* N-retention rates

HydroGeophysics Group

rOPEN MapField::::

AARHUS UNIVERSITY



Conceptual understanding - redox

< e
% e :5- {
-1

elevation (m)

elevation (m)

140

|
A O ©® O N
o O O O o

N
o

' FEE FUNE NN FR

Ll M

600 800 1000 1200
Profile B

1400

1600

1800

2000 2200

E

Scale: 5.2

1000 1200

Reduced
Reducing

Oxic

1400

1600

1800

2000 2200

2400 2600 2800

— = oXic to reduced
— = reduced to oxic

T




rOpen Decision support too! sei- cop modeling

Geophysical mopplng and modelling -' S plan producion KRN RIS

kmd iro ntal effects

Realization 06

Realization 19

a
Realization 97

Groundwater modelling

Decision
support tool
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Geostatistics and structural modeling

= Stream network
+ tTEM resistivity models
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Geostatistics and structural modeling

= Stream network
+ tTEM resistivity models
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Geostatistics and structural modeling

+ tTEM resistivity models

.

Gaps in data coverage filled using geostatistical — — — X N T —

simulation
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Geostatistics and structural modeling

+ tTEM resistivity models

.

Data transformed to hydrostratigraphical units ) Ve it
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Geostatistics and structural modelin

Data transformed to hydrostratigraphical units e A me——

.

100 or more of these realizations —
all in accordance with the geophysics
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Javngyde, mark #229, dropping water on the

fleld

Average traveltime [days]
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Groundwater flow simulation

Groundwater flow from field to recipient f— O g
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Groundwater flow simulation

Groundwater flow from field to recipient o SR P

+ tTEM resistivity models
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Groundwater flow simulation

+ tTEM resistivity models

Groundwater flow from field to recipient e R T —m—

2 structural realizations
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Groundwater flow simulation

= Stream network

Flow from all fields = BV s ik e o s

fracktime
p{000) 4000 6000 8000 1.0e+04
|

-

45w HydroGeophysics Group

AARHUS UNIVERSITY




Retention realizations — retention at the outlet

Retention maps

000 005 010 015 020 025 030 035 040
Retention %
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Probabilities

Lowest 10% Median Highest 10%

"Pessimisten” "Neutral” "Optimisten”

000 005 010 015 020 025 030 035 040
Retention %

Between Lowest and Highest we have 80 % of the possible retention values

ccccee - HydroGeophysics Group
rOPEN - ‘ HEuE AARHUS UNIVERSITY



Uncertainity

Lowest 10% Median Highest 10%
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Uncertainty on Retention mapping

posterior realizations along row 38
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—— Posterior realizations

— P50
--- P10 and P90

Posterior P90-P10, estimate of the spread in retention
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Uncertainty on Retention mapping

posterior realizations along row 38

retention
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Uncertainity

 Drain dominated catchment with general low retention

« Uncertainty is in generally below 20%

Highest —-Lowest = uncertainity
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Konklusion

« Der ligger et (naesten) feerdigt beslutningsstattevaerktgj til beregning af N-
retention pa hektarskala

- Effektive geofysiske malemetoder

« Geokemisk forstaelse for udbredelse og omsaetning af nitrat
« Effektiv og datadrevet hydrologisk modelleringsmilja

» Usikkerhedsanalyser er fuldt integreret
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