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Remote Sensing

and
Radiological Enviromental Impact Assessment (REIA):

= Remote Sensing is state-of-the art geoinformation
technique in the domain of mapping the agriculture
Crops

= Obtaining information using satellite data without
direct contact with the studied areas

= Advantage in case of severe nuclear or radiological
accident is in possibility of getting quickly updated
information about crop distribution
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Connection between
Remote Sensing and Radiological EIA

for:

1. environmental impact assessment studies for NPP
siting — improved inputs to the models

2. evaluation of impacts of routine releases to the
environment

3. evaluation of concentration of radionuclides in
crops after accident

4. management of monitoring and management of
protective measures in the field of agriculture and

food industry
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Process:

= from the calibration and satellite imagery
classification

through

= the source term or routine effluents
and dispersion model (ESTE tool)

up to

» the calculations of concentration of
radionuclides in crops

—er8ion N
4




AB it Radiological EIA based on
meri Land Use Data from Remote Sensing Technology.

EEEEEEEEEEEEEEEEEEEEEEEEE

Example of implementation

impacts of
ROUTINE effluents
for Radiological EIA:

ESTE Annual Impacts
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Radiological EIA based on

Land Use Data from Remote Sensing Technology.

Agricultural crops

Fapeseed
Wheat

Lucerne grass

Corn
Sugar beet
B arley

Sunflower

Fal ™

Land cover

Urban fabnc and industny
Arable land

Wineyards, fruit trees

Faztures

Other agrcultural areas

Shrubs, natural grazslands

Broad-leaved forests

Coniferousz forests

kixmed forests

Wwietlands
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= Results
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Example of implementation

impacts of
ACCIDENTAL releases
for Radiological EIA:

DSS ESTE
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Example - study in Central Europe

= based on hypothetical accidental release due to
hypothetical severe accident at Mochovce NPP (Slovakia)

= release of about 1E+15 Bqg of Cs-137 (and release of Cs-
134, I-131, Sr-90) was assumed.

= Applied dispersion model of ESTE was Puff Trajectory
Model.

= Hypothetical release was realized at the beginning of July
= meteorological conditions during the release were without
any rain

= wheat was harvested at the beginning of August and 10%
of the mass of wheat is really utilized in food chain and in
feed chain.
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Deposit of Cs-137
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Fields of wheat where concentration of Cs-137 (mass activity in
wheat) exceeds the EU reference limit.

WGS-84 UTM 24N

Longitude 18°19'10" ki * % \
Latitude 48°03'02" -

@-If:% - ; | | \% I wheat

ion Modeling
12




ABmerit

EEEEEEEEEEEEEEEEEEEEEEEEE

0-5 km

distance

distance
0-10 km

distance
0-20 km

distance
0-50 km

3.23

7.11

16.33

24.30

Radiological EIA based on
Land Use Data from Remote Sensing Technology.

3.29 7.62 20.99 45.35 0.00 24 715
3.36 7.71 21.39 40.63 0.00 22 143
0.01 0.01 0.01 0.01 0.00 6

3.36 7.71 21.39 45.75 0.00 24 936

Non-marketable amount of wheat according to our case

study (situation 30 days after release).

—Sion I

13




AB 05 Radiological EIA based on
meri Land Use Data from Remote Sensing Technology.

nnnnnnnnnnnnnnnnnnnnn

1. E
Satellite data E

2.
Calibration l

data

3.

Process: Pre- l

Satellite data RTOLESSINg
Ground truth data (calibration data)
Satellite data pre-processing
Classification

Assessment of accuracy. 5.

4.
Calibration,
classification

ga A W N =

Assessment of
-in case of routine application of the method accuracy

process consists of step 1, 3 and 4.
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Satellite data

= Suitable is multispectral satellite imagery
containing the wavebands of visible, near infrared
and shortwave infrared EM spectra Wlth medlum—
high spatial resolution (5 - 50 m). '

= For example Landsat 8 data
with 30 m spatial resolution
can be applied.

spheric Transport and Dispersion Modeling
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1

Satellite data

: 2. :
Calibration g
3.
Pre-
processing l
4.
Calibration,
classification
5.
Assessment of
accuracy
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Ground truth (calibration data):

= Fjeld survey is performed to obtain large dataset
of ground truth data (4000 fields) about spatial

distribution of agricultural crops (spectroradiometer
measurements).

= Some part of ground truth data are left for later
assessment of accuracy, as ground truth
reference values.

= In routine application of the method the ground
truth data are not needed.

= (Calibration data were gathered on the territory of
Slovakia, Czech Republic, Austria and Hungary.
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Preparation of speC|f|c ROI - region of interests

= Training /
calibration
dataset:

E SUGAR E'EET 4
_11_MAIZE

8_BARLEY

| .i ...atwr areas
Ii: |:|E|::iI:|IJI]IJE_fI]FEEt
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1.
Satellite data

2.
Calibration
data l
3.

Pre-
processing l

: a. :
:| Calibration, -
-| classification
5.
Assessment of
accuracy
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Classmcatlon-
Classification means process which assigns digital

values of satellite data to categories of agricultural
crops (wheat, maize, etc.)

= 2 methods were applied: Maximum Likelihood and
Support Vector Machine.

W EVF: Laper callf_cubsfepashp

B EVF: Laper cal3_ jacrrensho
=l EVF: Laper caill_kukunca shp
EVF: Laper cald1_lucama chp
EVF: Laper calh pesrica shp

* [l EVF: Laper callS_jepkashp

B EVF: Laper catlB_snecrica shp

W EVF: Lapes callS_zemisky sho
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_heriC .
20




Aemerit Radiological EIA based on
Land Use Data from Remote Sensing Technology.

1.
Satellite data

2.
Calibration
data l
3.
Pre-
processing l
4.
Calibration,
classification
5 5. :
.| Assessment of |-
;L accuracy |
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Assessment of accuracy:

= Using Ground Truth data (part of)

= In our study overall accuracy for Maximum
Likelihood classification method was 87.8 %, the
accuracy for Support Vector Machine method was
88.5%.

= The best results were obtained for agricultural
category - rape seeds.
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Example of validation results:

Classifier vs. Ground Truth

lucerne |rape seeds| sunflower |sugar beet| maize barley wheat
lucerne 26.95 0.00 15.82 0.00 36.91 5.27 0.00
rape seeds 99.81 0.00 0.00 0.00 0.00 0.16
sunflower 0.00 33.80 0.40 58.95 0.00 0.00
sugar beet 0.00 0.00 0.00 7.39 7.09
maize 0.00 8.38 0.00 62.12 0.12 7.89
barley 0.44 0.00 17.89 1.91 63.49 13.05
wheat 2.10 0.03 0.44 1.58 15.55

—Transpon s
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REIA results- ,,non marketable"™ corn near NPP site
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Remote Sensing Technology in Ragiological EIA:

1. Algorithms for prediction of mass activity in
various agricultural crops in case of nuclear
accident

2. Analyses for estimated food contamination,
predicted results to support management of
food chain monitoring

3. Analyses of needs of protective measures in
agriculture and food/nutrition production
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Thank you
ABmerit

www.abmerit.sk
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