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NON-SAMPLING ERRORS

In-lab RSE was estimated from control chart at different 
concentration. For each weekly analysis and analyte, a RSD value 
was obtained from the control chart with concentration closer to
the measured value. A yearly RSE was obtained by volume 
weighted average of those RSE.

Among-labs RSE was similarly estimated, on the basis of the 
robust SD of the results of 2009 FutMon Working Ring Test. In-
lab variance was subtracted from among-labs variance.

The effect of shipping time was evaluated comparing the results 
of 4 samples analysed as soon as possible and one week after 
collection, again subtracting in-lab variance from shipping variance.



SAMPLING ERRORS

The error in the amount of precipitation collected, related to 
sampler shape, was estimated comparing over 5 years the total 
deposition collected open field using 3 funnel samplers with the
values measured by the use of an automatic weather station.

The effect of sampler location was evaluated by comparing 
simulated samples obtained from 9 random selected sampler and 
from 9 regularly located samplers.

The effect of sampler number was estimated from the 
regressions shown above.



1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

Simulated
random
location

Simulated
systematic
location



0%

10%

20%

30%

number of samplers

R
S
D

0

0.1

0.2

0.3
S
D
 (
pH

, 
on
ly
)

K

Alk

Ca

TN

Cond

Cl

NO3

NH4

pH

Na

SO4

DOC

Mg4                  5          6            8       10     13   16



pH

Cond 

Alk

Cl

SO4

NO3

NH4

Ca

Mg

Na

K

NT

DOC

0 10

in 
lab

0 10 20

am
on

g 
lab

s

0 10

sh
ipp

in
g

0 10

am
ou

nt

0 10 20 30

loc
at

ion
 (9

)
0 10 20

nu
m

be
r (

9)

0 10 20

nu
m

be
r (

16
)

0 10 20

nu
m

be
r (

60
)



For pH and alkalinity, among labs variability is larger than sampling 
error, pointing to the opportunity of further improving analytical 
comparability for these variables.

To reduce non-sampling errors, a (reasonable) increase in sampler 
number does not seem to give relevant improvement. However the 
effect of using random located collectors instead of regularly 
located collectors is evident.

However these results are related to the particular sampling plot 
used for this study, and cannot be extended to the whole network
without further investigation.



Sampler comparison 16/06/09 -> 10/11/09

Cielo aperto

0

200

400

600

0 200 400 600
Standardizzati

N
az

io
n

al
i

N tot

DOC

SO

NH4

Ca

H

Cl
NO3

Na

Mg

K

Sottochioma

0

2000

4000

0 2000 4000
Standardizzati

N
az

io
n

al
i

N tot

DOC

K

Open field Throughfall

StandardStandard

N
at

io
na

l

N
at

io
na

l



Sampler comparison 16/06/09 -> 10/11/09

Cielo aperto

0

200

400

600

0 200 400 600
Standardizzati

N
az

io
n

al
i

N tot

DOC

SO

NH4

Ca

H

Cl
NO3

Na

Mg

K

Sottochioma

0

2000

4000

0 2000 4000
Standardizzati

N
az

io
n

al
i

N tot

DOC

K

Open field Throughfall

StandardStandard

N
at

io
na

l

N
at

io
na

l



Sottochioma

0

200

400

600

0 200 400 600
Standardizzati

N
az

io
na

li

SO4

NH4

Ca

H

Cl
NO3

Na

Mg

Sampler comparison 16/06/09 -> 10/11/09

Cielo aperto

0

200

400

600

0 200 400 600
Standardizzati

N
az

io
n

al
i

N tot

DOC

SO

NH4

Ca

H

Cl
NO3

Na

Mg

K

Open field Throughfall

StandardStandard

N
at

io
na

l

N
at

io
na

l



Open field, 26.06.09

0

2

4

6

8

0 2 4 6 8

immediate analysis (mg L-1)

de
la

ye
d 

an
al

ys
is

 (m
g 

L-1
)

4°C
40°C
1:1

pH

DOC

SO4

CaCl
N-NH4

N-NO3Mg

K

Total N

Throughfall, 26.06.09

0

4

8

12

16

0 4 8 12 16

immediate analysis (mg L-1)

de
la

ye
d 

an
al

ys
is

 (m
g 

L-1
)

4°C
40°C
1:1

pH

DOC

SO4

Ca

Cl

N-NH4

N-NO3

Mg

K

Na

Alk

Total N



Open field, 11.08.09
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