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Summary

1. The databases and their harmonization

2. Mapping methods and maps
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TWO databases

EURDEP:

hourly measurements of Ambient Gamma Dose Rate (AGDR)
from 128 stations of the TELERAD network.

119 stations suitable for evaluating TGDR (JRC criteria, ref:
P.Bossew’s talk)

Annual mean TGDR evaluated following the Peak-valley method
(ref: P.Bossew'’s talk)

SCK-IHE:

in situ measurements in 272 sites (1983-1984), with ion
chamber or Nal, or both, but not at the same time. Nal was
calibrated with ion chamber results.

260 sites kept. Data corrected for the cosmic component.




European
Commission
I

TGDR

TELERAD
Mean
e 26.820000 - 40.440000
©  40.440001 - 51.420000
o 51.420001 - 61.280000
©  61.280001 - 70.620000
e  70.620001 - 91.730000

TGDR40

XY'SCK-CEN-1983$'
TGDR40

o 13-29

° 30-44

o 45-.57

o 58-72

e 73-98
Joint
Research

Centre




European
Commission
I

120

100 A

80 -

nSv/h

60 -

40 -

20 -

SCK TELERAD

Telerad a bit higher, but lower dispersion

Joint
Research
Centre




No direct comparison possible,
because measurements are from different sites

Both datasets were interpolated using kriging
method

Comparison of the interpolated values in the node
of a 10x10 km?2 grid




Interpolated
Telerad

The smaller
dispersion of
Telerad data is
well seen

Due to temporal
variability of
SCK data?

Telerad: 1 year mean
SCK: short time
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Randomized Telerad vs. SCK:
For each site, a 1-hour Telerad data is randomly chosen
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Hypothesis :

effect of the concrete slab

(about 1x1 m) below probe:
shielding by the slab +
gammas emitted by the slab

Telerad = a* TGDR + b
a= unshielded fraction

b= doserate due to concrete
(assumed to be constant)
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Evaluating the unshielded fraction

10 in situ measurements with a monitor:

comparison of doserate close to the probe (10 min)

with measurements at 4 m around it (total 20 min)
accuracy not very good

Monte Carlo simulation

Conclusion: the concrete slab can explain most of the problem

Telerad/JRC vs. SCK : 0.59
Random Telerad vs. SCK : 0.67

10 in situ measurements : ~0.76
Monte Carlo : 0.68 - 0.71

Regularisation of Telerad data: Reg=(Telerad-24)/0.7
= Combined hybrid database , ~1.2 data for 100 km?2
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Variogram of the combined database
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Low variability
at short distance

Low local « noise »

Good spatial correlation
of the data

Mapping = more interpolation
than smoothing
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Kriging map
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Trying to understand the map

1. Calculated map based on K, U, Th maps ... still to be done
2. Search of correlations with soil properties and geology
TGDR data distributed in:
10 Belgian soil textural classes
5 European (ESDB) textural classes
9 world WRB soil classes

12 simplified geological units

20 classes combining soil and very schematic geology
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BE textural classes
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Mean TGDR per class nSv/h

Code Class

< O C m>» - T WO N

j=1

sand

loamy sand
light sandy loam
sandy loam
loam

light clay

heavy clay
stony loam

turf

polder

N mean
42 19
36 29
15 29
38 45
94 58
11 44
4 40
92 59
1 15
11 35



Simplified
geological
units

mean TGDR
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Geological unit
Cambrian

Ordovician & Silurian
Lower Devonian
Middle Devonian
Upper Devonian
Lower Carboniferous

Upper Carboniferous

Permian & Mesozoic
Cenozoic sand
Cenozoic clay

Recent valley alluvium

Quaternary loess

49

27

11

14
114
30
37
70

mean
51
62
59
61
61
53
57

44
31
36
41
57



ANOVA: percentage of the variance of
TGDR explained by ...

Classification N classes %0

BE soil texture 10 68 %
TXSRFDO texture 5 45 %
WRBLV1 soil class 9 66 %
Simplified geology 12 52%
WRB/schematic geology 20 71%

Strong correlations!
Soil better than geology — WRBLV1 available at EU scale
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Moving average:

10 nearest neighbours in same WRB soil

class OR mean of the class if N<10
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But, when reduced to a 10x10 km?2 grid

for the European atlas ...
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Conclusions

Besides « JRC » corrections, it may be necessary to correct
EURDEP data for the « concrete slab » effect. This
correction is probably different in each country.

The local variability seems low in TGDR data, which show a
high degree of spatial correlation.

A large part of the variance of TGDR data can be related to
the properties of the soil. At the regional/local level, a
TGDR map based on soil maps could give many reliable
details and should be preferred.

At EU scale, such detail cannot be displayed, and the simple
kriging can be the master choice.
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Thank you!
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