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NPS!! The Problem!!




Solution: Contamination
Potential Mapping
Ex: DRASTIC
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Fundamental Research Issues

Data need

Sensitivity of the models (spatial and
location)

Scalability




Challenges

Format Compatibility
Scale Issues
Representative Mapping Unit




Map Accuracy (Error Propagation)

The topological overlay assumes that the TOPOLOGICAL OUERLAY
features on bhoth maps are precisely positioned
hence the results are precisely positioned.

Soil 2 and
Forest 5

COINCIDENCE SEARCH

188% certain anywhere
in the derived polygon?
++obe honest, there

is a lot of
uncertainity

Map Accuracy (Error Propagation)
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te transi among map features.
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How are we going to
organize the data??

Photomicrograph of a thin
section of soil structure

How do we incorporate
this layer in the model??




SPATIAL SCALE (km?)

Fronts; Synoptic  Large Meso- Small Meso- Cell Cells
Monsoons Areas scale Areas  scale Areas  Clusters (10-10%)
(>10% | (10%-10%) 1 (10%-10%) | (10-10%)

Climatic
change

Droughts
Water supply

roelectric
Dwer
Irrigation
Drai in
larger basins
Atmospheric
deposition

Flood
prediction

Rainwater
harvesting

Urban
drainage

Erosion

Pollutant
wash-off
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Model Characteristics

~lexibility
Uncertainty
Robust




Machine Learning Algorithms

Neural Networks (NN)
Support Vector Machine (SVMs)
Neuro-Fuzzy







Neural Networks

LAYERI1 LAYER2

OUTPUT

NEURONS




Neuro-Fuzzy

Outputs

Rules

Inputs




Software

Neural Network: PREDICT (Neuralware,
2001, version 2.4)

Support Vector Machine: LIBSVM (Chang
and Lin, 2003, version 2.5)

Neuro-fuzzy: Nefclass-J (Nauck and Kruse,
1999 version 1.0)




Models and Variables

Model-1: D, R, S, |

Model-2: Pedality, drainage, hydrologic
group, BD

Model-3: pH, OM, BD




_ocation of Woodruff County, AR




Spatial Data Layers

Well Location/Contamination

Solls

Geology

Thickness of the Confining Unit (claycap)

Recharge of Ground Water
Depth to GW




Sources of Spatial Data

Well Location/Contamination DEQ
Solls NRCS
Geology LGS
Claycap USGS

Recharge USGS
Depth to GW USGS
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Pedality

Bl Low (14-13)
Mod (19-35)

Bl High (>35)




Drainage

Very poor
| Somewhat poor

Poor

Moderately well
Bl Vel
I Somewhat excessive
Bl cvee
B e







ISPLES S D — oemibor w2




Results




(RASS 5.0 - Momlior x]

No data
Low
Mod low
Moderate
High

(RAS503 = Mo 1l




Pedality, Drainage, Bulk Density

NN SVM




GRASS 5.0.3 - Mimitor: x1 : CRASS5.03 - Maniior: 1]

No data
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Mod low
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FROC Curve

+1

-1 FP TN

TP = number of correct predictions that an instance is positive
FP = number of incorrect predictions that an instance is positive
TN = number of correct predictions that an instance is negative (or zero)
FN = number of incorrect predictions that an instance is negative (or zero)
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ROC curve: Meural MNetwork
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#of non-
contaminated

# of contaminated

NN: non-contaminated wells
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SVM: Contaminated wells
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SVM: non-contaminated wells
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Summary

Which one Is better??

— More sensitive to input variables than models.

— How can we find out which variables are more
meaningful than other (without investing the
money)




