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Preface 
 N

ature T
olerance L

evels 
The program

m
e on Tolerance Levels in N

ature w
as started by the N

orw
egian 

M
inistry of Environm

ent in 1989. The program
m

e aim
s to obtain background 

m
aterial for international agreem

ents on reductions of em
issions. W

ithin the 
C

onvention on Long R
ange Transboundary A

ir Pollution the m
em

bers have 
decided that new

 agreem
ents on em

ission reduction w
ill be based on the principle 

of critical load. 
 A

 steering group w
ith m

em
bers from

 the M
inistry of Environm

ent has the overall 
responsibility of the program

m
e.  

 The adm
inistration of the program

m
e has been given to a w

orking group w
ith 

representatives from
 the D

irectorate for N
ature M

anagem
ent (D

N
) and N

orw
egian 

Pollution C
ontrol A

uthority (SFT). 
 The w

orking group has the follow
ing representatives: 

  
Tor Johannessen - SFT 

 
Else Løbersli - D

N
 

 
Steinar Sandøy - D

N
 

 Q
uestions regarding the program

m
e m

ay be given to: 
  

D
irectorate for N

ature M
anagem

ent 
 

Tungasletta 2 
 

N
-7005 Trondheim

 
 

N
orw

ay 
 

Tel.: 
+47 73 58 05 00 

 
Telefax: 

+47 73 91 54 33 
or: 
 

N
orw

egian Pollution C
ontrol A

uthority 
 

P.O
. B

ox 8100 D
ep. 

 
N

-0032 O
SLO

 
 

N
orw

ay 
 

Tel.: 
+47 22 57 34 00 

 
Telefax:  +47 22 67 67 06 

 A
 com

plete publication list can also be obtained here. 
 K

jetil Tørseth 
D

irector, D
ept. R

egional and G
lobal Pollution Issues 

N
orw

egian Institute for A
ir R

esearch (N
ILU

) 
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Sum
m

ary 
  The total depositions of sulphur and nitrogen com

pounds in N
orw

ay have been 
estim

ated w
ith a grid resolution of 50⋅50 km

2, based on available m
easurem

ents 
of air and precipitation chem

istry. The first estim
ate covered the period 1983-87 

(Pedersen et al., 1990) w
hile later w

orks present results for the period 1988-
1992 (Tørseth and Pedersen, 1994) and 1992-1996 (Tørseth and Sem

b, 1997). 
In this report, estim

ates for the period 1997-2001 are given and com
pared to the 

previous estim
ates. In addition, the depositions of sea-salts and non sea-salt 

potassium
 and calcium

 have been estim
ated. R

esults are presented as tabulated 
values to the individual grid cells, and visualised on geographical m

aps. This 
report also presents new

 results for the period 1978-1982, estim
ated w

ith the 
sam

e m
ethodology. H

ow
ever, due to the lack of data, the results for this period 

are only reliable for sulphur and w
et deposition of nitrogen com

pounds.  
 The average total deposition (1997-2001) of the non sea-salt com

pounds w
ere 

highest in the south-w
estern part of N

orw
ay w

ith m
axim

um
 sulphur deposition of 

alm
ost 1 g S/m

2 in grid cell no. 4 (V
est-A

gder), and approxim
ately 0.9 g S/m

2 in 
the neighbouring cell (9). In 1978-1982 the highest values w

ere found in grid cell 
no. 9 w

ith alm
ost 1.7 g S/m

2.  The low
est depositions w

ere observed along the 
Sw

edish border from
 Finnm

ark in the north dow
n to O

ppland in central N
orw

ay 
w

ith values approxim
ately one order of m

agnitude low
er than in the m

axim
um

 
areas. Sim

ilarly, deposition values for individual m
eteorological sites varied from

 
about 1.3 g S/m

2 to 0.06 g S/m
2. C

orresponding num
ber for 1978-82 w

ere 2.0 and 
0.17 g S/m

2. The largest grid cell depositions of oxidised and reduced nitrogen in 
1997-2001 w

ere 1.2 and 0.9 g N
/m

2, w
hereas the low

est depositions w
ere 

0.04 and 0.06 g N
/m

2, respectively. Sim
ilarly, the largest grid cell depositions of 

oxidised and reduced nitrogen in 1978-82 w
ere both 0.9 g N

/m
2, w

hereas the 
low

est depositions w
ere 0.06 and 0.05 g N

/m
2, respectively.  

 Estim
ated total yearly depositions for the period 1997-2001 w

ere approxim
ately 

79 000 tonnes sulphur and 146 000 tonnes nitrogen. C
om

pared w
ith sim

ilar 
estim

ates for the period 1992-1996, there has been a reduction in the sulphur and 
nitrogen deposition of 32%

 and 4%
 respectively. In 1978-1982 the corresponding 

num
bers w

ere 191 000 tonnes sulphur and 173 000 tonnes nitrogen. A
lso the 

am
ounts of precipitation varied significantly betw

een the different periods w
ith 

10%
 low

er am
ounts during the period 1978-82, 6%

 higher am
ounts during 1988-

92 and 6%
 low

er am
ounts during the period 1992-1996 com

pared to 1997-2001. 
H

ow
ever, changes in precipitation am

ounts can only to a sm
all extent explain the 

observed changes in deposition of sulphur and nitrogen 
 A

lthough w
e em

phasised the use of the sam
e m

ethodology, there are som
e m

inor 
differences in the w

ay depositions have been estim
ated com

pared to the previous 
estim

ates for 1988-92. C
om

parisons w
ith the period 1983-87 have not been m

ade 
due to a slight change in m

ethodology. C
om

pared to the period 1988-92 w
e 

assum
e that the results are readily com

parable.  
Estim

ates of depositions of sea-salt ions, non sea-salt potassium
 and non sea-salt 

calcium
 have been im

proved by using a larger num
ber of sites (including one 
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ussian and one Finnish station). A

m
bient air concentrations have been com

pared 
to throughfall m

easurem
ents to quantify dry deposition, and for sea-salts a m

odel 
describing concentration levels in precipitation as a function of the distance to the 
coast. H

ow
ever, considerable uncertainties in the estim

ates are still expected.  
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Sam
m

endrag 
  D

e totale avsetninger av svovel og nitrogenforbindelser til N
orge har væ

rt 
estim

ert basert på m
ålinger av luft- og nedbørskjem

i. D
et første estim

atet 
om

fattet perioden 1983-1987 (Pedersen et al., 1990) m
ens et senere arbeider 

dekket 
perioden 

1988-1992 
(Tørseth 

and 
Pedersen, 

1994) 
og 

1992-1996 
(Tørseth 

and 
Sem

b, 
1997). 

I 
denne 

rapporten 
presenteres 

estim
ater 

for 
periodene 1978-1982 og 1997-2001 og disse er sam

m
enlignet m

ed de tidligere 
perioder. I tillegg er det beregnet avsetninger av sjøsalter og ikke-m

arint kalium
 

og kalsium
. R

esultatene er vist som
 tabulerte verdier til et landsdekkende 

rutenett på 50⋅50 km
2, og visualisert på geografiske kart.  

 Total avsetning av ikke-m
arine kom

ponenter var størst i de sørvestre deler av 
landet m

ed m
aksim

al svoveldeposisjon m
ed nesten 2.0 g/m

2 i 1978-1982 i rute 9 
(V

est-A
gder). For 1997-2001 var m

aksim
alverdien 0.9 g/m

2 i rute 4 (V
est-A

gder). 
Laveste avsetninger ble registrert langs svenskegrensen fra Finnm

ark og til 
O

ppland fylke. Tilførselen var om
lag en tidel av tilførselen i m

aksim
um

som
rådet. 

Fordelingsm
ønstret for begge periodene for nitrogen er svæ

rt likt det for svovel. 
R

uteverdiene for avsetning av oksidert nitrogen for 1978-1982 er fra 0.06 g/m
2 til 

0.9 g/m
2. For redusert nitrogen er tallene for denne perioden også 0.06 g/m

2 til 
0.9 g/m

2. For 1997-2001 er tilsvarende tall 0.02 g/m
2 til 1.2 g/m

2 (oksidert 
nitrogen) og 0.02 g/m

2 til 1.2 g/m
2 (redusert nitrogen).  

 Totale avsetninger for N
orge i 1978-1982 er estim

ert til 191 000 tonn svovel og 
173 000 tonn nitrogen. I denne perioden ble bare våtavsetning av nitrogen m

ålt, 
og luftkonsentrasjonene ble satt likt de som

 ble m
ålt i 1992-1996. For 1997-2001 

er tallene 79 000 tonn svovel og 146 000 tonn nitrogen. M
engdene nedbør varierte 

betydelig m
ellom

 de ulike periodene m
ed 10%

 m
indre i 1978-1982, 6%

 m
er i 

1988-1992 og 6%
 lavere i perioden 1992-1996 sam

m
enlignet m

ed 1997-2001. 
Endringene i nedbørsm

engde vil bare til en viss grad kunne forklare de observerte 
variasjoner i tilførsel av svovel og nitrogen, og de endrede utslippsm

engdene er 
den viktigste forklaringen til variasjonen m

ellom
 periodene. På grunn av sm

å 
ulikheter i m

etodikken benyttet ved de ulike estim
atene har det ikke blitt utført 

sam
m

enligninger m
ed perioden 1983-87. D

e presenterte tilførselstall for sjøsalter 
og ikke-m

arint kalsium
 og kalium

 antas å inneholde en betydelig usikkerhet 
sam

m
enlignet m

ed estim
atene for svovel og nitrogen.  
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D
eposition of m

ajor inorganic com
pounds in 

N
orw

ay 1978-1982 and 1997-2001: status and 
trends 

  1. Introduction 
In order to evaluate the exceedance of critical loads to the ecosystem

s, quantified 
atm

ospheric input to the system
 is essential. The atm

ospheric input of pollutants 
can be determ

ined from
 atm

ospheric dispersion m
odels, by using em

ission data, 
m

eteorological 
data 

and 
param

eters 
describing 

transform
ation 

and 
rem

oval 
processes (B

arrett et al., 1995). U
nder the C

o-operative program
m

e for the 
m

onitoring and evaluation of long-range transm
issions of air pollutants in Europe 

(EM
EP), concentration and deposition fields are calculated at tw

o M
eteorological 

Synthesising C
entres for all European countries. A

 m
ulti-layer Eulerian m

odel 
using a grid size of 50⋅50 km

2 has recently been developed and is now
 being 

validated. 
 A

tm
ospheric 

inputs 
m

ay 
also 

be 
inferred 

from
 

m
easurem

ents 
of 

air 
and 

precipitation 
chem

istry. 
Particularly 

in 
a 

country 
like 

N
orw

ay, 
w

here 
topographical features cause large variations in depositions, use of m

easured 
concentrations and precipitation am

ounts m
akes it possible to determ

ine the 
inputs by precipitation m

ore directly and w
ith m

ore detailed spatial resolution 
than is available from

 m
odels. D

ry deposition m
ay also be inferred from

 m
easured 

airborne concentrations. In this case it is essential to take into account seasonal 
variations and differences in ground cover. The heterogeneity of the surface 
characteristics are also reflected in the critical loads for specific receptor areas and 
ecosystem

s, w
hich m

akes it desirable to determ
ine atm

ospheric inputs w
ith the 

sam
e spatial resolution. 

 In this w
ork, estim

ates of the total depositions of all m
ajor inorganic com

pounds 
of interest in the evaluation of critical loads for acidity and for nutrient nitrogen, 
are presented, i.e. sulphur, nitrogen, non sea-salt base cations (K

+ and C
a

2+) and 
sea-salts (N

a
+, M

g
2+, C

l -, K
+, C

a
2+, S). The estim

ates are based on data available 
through the national air- and precipitation m

onitoring program
, com

bined w
ith 

inform
ation 

about 
precipitation 

am
ounts 

from
 

the 
national 

m
eteorological 

netw
ork 

(D
N

M
I). 

Estim
ates 

for 
the 

period 
1978-1982 

and 
1997-2001 

are 
presented and com

pared w
ith sim

ilar estim
ates for the periods 1988-1992 

(Tørseth and Pedersen, 1994) and 1992-1996 (Tørseth and Sem
b, 1997).  

  2. D
eposition processes 

Sulphur and nitrogen com
pounds can be deposited either by precipitation (w

et 
deposition) or by dry deposition. W

et deposition is far m
ore im

portant than dry 
deposition in N

orw
ay. In precipitation, the m

ajor species are sulphate (SO
4 --), 

nitrate (N
O

3 -), am
m

onium
 (N

H
4 +), chloride (C

l -), sodium
 (N

a
+), m

agnesium
 

(M
g

2+), potassium
 (K

+) and calcium
 (C

a
2+). The m

ajor sulphur and nitrogen 
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com
pounds in air are sulphur dioxide (SO

2 ) and particulate sulphate (SO
4 --), 

nitrogen m
onoxide (N

O
), nitrogen dioxide (N

O
2 ), nitric acid (H

N
O

3 ), particulate 
nitrate (N

O
3 -), am

m
onia (N

H
3 ) and particulate am

m
onium

 (N
H

4 +). 
 W

et deposition is generally obtained from
 m

easured precipitation am
ounts and 

the concentration of chem
ical species in the precipitation sam

ples. This procedure 
does not include deposition by fog or dew

, since the usual precipitation sam
pler 

usually collects no precipitation sam
ple from

 such events.  
 W

hen using m
easured concentrations in am

bient air to infer dry deposition of 
sulphur and nitrogen, seasonal deposition velocities (V

oldner and Sirois, 1986) 
that 

sum
m

arise 
the 

transfer 
resistances 

calculated 
from

 
m

ore 
detailed 

dry 
deposition m

odels (e.g. H
icks et al., 1987) m

ay be used. Such extrapolation from
 

detailed m
odelling also requires know

ledge of clim
atic conditions and ground 

cover characteristics. In view
 of the large uncertainties involved, particularly in 

connection w
ith variation in ground cover and clim

atic conditions w
ithin N

orw
ay, 

a sim
plistic approach w

as chosen. The various dry deposition processes and 
deposition of fog droplets are described in the literature e.g. Lövblad et al. (1993). 
O

nly parts of this discussion w
ill be repeated here. Instead a short description w

ill 
be given for each com

ponent on how
 the dry deposition has been estim

ated from
 

the m
easured concentration of each airborne com

ponent. The procedures are 
chosen to be as sim

ple and straightforw
ard as possible, taking into account 

differences in ground cover, clim
atic conditions and exposure to pollutants, w

hich 
show

 a considerable geographical variation. 
 U

nder dry conditions, the deposition of sulphur dioxide (SO
2 ) is m

ainly regulated 
by stom

atal resistance. H
ow

ever, absorption of sulphur dioxide on w
etted foliage 

seem
s to be an im

portant explanation for “dry deposition” under w
intertim

e 
conditions. B

ecause sulphur dioxide concentrations in am
bient air are relatively 

high in w
inter, and because of enhanced frequency and duration of w

etness, this 
m

ay explain a relatively large part of the sulphur deposition as inferred from
 

canopy throughfall m
easurem

ents, particularly in coastal areas. Snow
 crystals, on 

the other hand, do not absorb sulphur dioxide. Therefore, the dry deposition of 
sulphur dioxide to snow

 surfaces depends on oxidation of absorbed sulphur 
dioxide in the liquid-film

s at the surface nucleated by im
purities in the snow

 
(V

aldez et al., 1987). The result is a very sm
all deposition of sulphur dioxide to 

snow
 surfaces as w

ell as to snow
-covered vegetation at tem

peratures below
 0°C

. 
Even nitric acid does not deposit onto snow

 surfaces below
 -2 oC

 (Johansson and 
G

ranat, 1987).  
 From

 catchm
ent m

ass balances and canopy experim
ents in southern Sw

eden, 
H

ultberg and G
rennfelt (1992) found that coniferous forest stands in southern 

Sw
eden collected 2-3 tim

es m
ore sulphur than adjoining clear-cut areas. It w

as 
also show

n that the deposition by throughfall w
as m

uch larger at the forest edges 
than inside a larger plot of hom

ogenous forest. The interpretation of these results 
is som

ew
hat am

biguous, since the excess sulphate in throughfall m
ay be caused 

both by deposition of sulphur dioxide and by deposition of sulphate aerosol 
particles. In the form

er case, the results point to deposition of sulphur dioxide in 
situations w

ith w
et foliage, w

hen aerodynam
ic resistance is controlling the 
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deposition. The observations w
ere m

ade in areas w
ith typically w

et and w
indy 

clim
ate. In other areas it has been found that spruce stands w

ill collect, on 
average, 30-70%

 m
ore sulphur dioxide than stands of pine or deciduous trees. 

This is readily explainable on the basis of higher leaf area index for spruce (Ivens 
et al., 1990). For sulphur dioxide, therefore, deposition velocity of 0.4 cm

/s and 
0.8 cm

/s have been chosen for non-forested and forested areas, respectively. It is 
im

plicated that, w
hile stom

atal uptake rate is reduced during the non-grow
ing 

season, this is largely com
pensated because of a higher occurrence of w

et surfaces 
under typical N

orw
egian w

inter conditions, if there is no frost or snow
. The 

deposition rate for SO
2  has been strongly reduced for all types of surface cover in 

the presence of a lasting snow
 cover. 

 The deposition velocity for N
O

2  is not influenced by the presence of w
et surfaces 

and has been show
n to be m

ainly regulated by stom
atal control. A

 generally low
 

deposition velocity of 0.2 to 0.4 cm
/s serves to keep the dry deposition of this 

com
ponent relatively insignificant (Johansson, 1987). In w

inter, stom
atal uptake 

is insignificant, and deposition velocities correspondingly low
 (0,02 cm

/s). 
 O

nly the sum
 of nitric acid and nitrate (in aerosol particles), is available from

 the 
m

onitoring program
m

e. M
easurem

ents at B
irkenes and Lista have show

n that the 
concentration of nitric acid is only 10-30%

 of the sum
 of nitric acid and 

particulate nitrate (Sorteberg et al., 1998; Foltescu et al., 1996). N
itric acid is very 

reactive 
and 

only 
the 

aerodynam
ic 

transfer 
resistance 

is 
lim

iting 
the 

dry 
deposition velocity (Em

berson et al., 2000; Sim
pson et al., 2001). C

ascade 
im

pactor m
easurem

ents indicate that the nitrate is m
ainly present in the form

 of 
particles larger than 2 µm

 (e.g. H
illam

o et al., 1992). A
 relatively large deposition 

velocity has therefore been chosen for this com
ponent. 

 The reduced nitrogen species w
ill m

ainly consist of subm
icron am

m
onium

 
sulphates and gaseous am

m
onia. Several m

easurem
ents have indicated that the 

concentration of gaseous am
m

onia is low
 (e.g. Tørseth and Sem

b, 1996). The only 
exception is in areas influenced by local em

issions from
 farm

s in connection w
ith 

anim
al husbandry and m

anure. G
aseous am

m
onia w

ill have a relatively high 
deposition velocity. The deposition velocities chosen for sulphate and am

m
onium

 
in aerosols also include deposition by deliquescenting sulphate droplets under 
conditions w

ith high hum
idity and advection fogs. Particle grow

th in periods w
ith 

high relative hum
idity (e.g. > 95%

) m
ay give significant deposition of sulphate 

particles, and to coniferous stands in particular. The latter processes are im
portant 

at sites w
hich are frequently exposed to advection fogs and low

 clouds. In 
m

ountainous regions cloud w
ater deposition m

ay be com
parable to annual 

precipitation (Lovett, 1990; D
ollard et al., 1983), but is usually less than 10%

. 
O

ccult deposition m
ay have a strong effect in the ecosystem

s because of the 
relatively high concentrations of pollutants found in cloud and fog w

ater, but is 
less im

portant for estim
ating the total deposition in calculations of critical loads 

using a resolution of 50⋅50 km
2. The subject of exposure to pollutants in the 

m
ountainous areas of N

orw
ay has been discussed further by Lükew

ille and Sem
b 

(1997). 
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Sea-salts generally occur in the coarse particulate m
ode (>2 µm

). In coastal areas 
sea spray m

ay generate particles larger than 10 µm
. These w

ill how
ever be 

deposited very fast and norm
ally less than 1-5 km

 from
 the coast and w

ill 
therefore not contribute to the deposition to larger areas. In addition, episodes 
w

ith high concentration of sea-salts in air w
ill norm

ally be accom
panied w

ith 
large inputs as w

et deposition, m
aking the dry deposition of m

inor im
portance to 

the total deposition. R
elatively high deposition velocities w

ere chosen for all sea-
salt com

pounds, corresponding w
ell w

ith the excess throughfall of sodium
 

estim
ated from

 the N
orw

egian m
onitoring program

m
e for forest dam

age (Solberg 
et al., 1997),  
 The larger fraction of calcium

 and potassium
 is not derived from

 sea-salts. For 
calcium

, the m
ain source is assum

ed to be long-range transport of m
ineral m

atter 
(Sem

b et al., 1995). There are still large uncertainties w
ith respect to em

ission, 
transport and deposition of these com

pounds. In addition, there m
ay also be local 

sources by e.g. agricultural activities, soil dust, pollen and bird droppings. For 
potassium

, dom
estic w

ood com
bustion m

ay be of im
portance locally during 

w
inter.  

 Table 1 sum
m

arises the deposition velocities w
hich have been used to infer dry 

deposition from
 m

easured concentrations of the various com
pounds in this w

ork. 
  Table 1: 

D
eposition velocities (cm

/s) for different inorganic com
pounds 

applied to the different landscape types and seasons. 

 
Land use classification 

C
om

pound 
Forest 

O
ther 

 
sum

m
er 

w
inter 

sum
m

er 
W

inter 
SO

2  
0.8 

0.1 
0.4 

0.02 
SO

4 --, Sum
 (N

H
3 +N

H
4 +) 

0.4 
0.4 

0.2 
0.1 

N
O

2  
0.4 

0.02 
0.2 

0.02 
Sum

 (H
N

O
3 +N

O
3 ) 

2.0 
2.0 

1.0 
0.25 

nss K
+

 
1 

1 
0.25 

0.1 
nss C

a
2+ 

2 
2 

1 
0.25 

N
a

+, M
g

2+, C
l -, ss K

+, ss C
a

2+, ss S 
2 

2 
1 

0.25 
  3. D

ata used for m
apping 

N
ILU

 started routine sam
pling of precipitation and air in background areas on 

daily basis in 1971, w
ith sites located in the southernm

ost parts of N
orw

ay. In 
later years the m

easuring netw
ork has expanded to cover all regions in N

orw
ay. In 

this investigation w
e have used about 30 stations for the period 1997-2001.  

 • 
"M

onitoring 
program

m
e 

for 
long 

range 
transported 

polluted 
air 

and 
precipitation" financed by the N

orw
egian Pollution C

ontrol A
uthority (SFT). 

In 2001 this program
m

e includes 10 stations on the m
ainland and 1 in N

y 
Å

lesund (Svalbard). Seven of these are EM
EP stations (European M

onitoring 
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and Evaluation Program
m

e) and 4 are part of N
ILU

’s national m
onitoring 

program
m

e. 

• 
Since 1985 the "M

onitoring program
m

e for forest dam
age" has been financed 

by the N
orw

egian Pollution C
ontrol A

uthority (SFT) and the M
inistry of 

A
griculture. The program

m
e includes a total of 10 sites. 

• 
In the "M

onitoring program
m

e for Terrestrial Ecosystem
s", financed by the 

D
irectorate for N

ature M
anagem

ent, N
ILU

 has m
easurem

ents at 5 sites since 
1990. This program

m
e w

as closed dow
n in 2000. 

 The rem
aining sites are part of other projects, of w

hich som
e are financed by 

N
ILU

. In addition concentrations in precipitation and air at the Sw
edish EM

EP-
stations have been used in the statistical analysis. These data has been taken from

 
the EM

EP w
eb site (w

w
w

.em
ep.int). W

e have also used data from
 one R

ussian 
(R

U
01) and one Finnish (FI22) station for the analysis for the period 1997-2001. 

Figure 1 show
s the location of the background stations and the m

easuring 
program

m
e. A

ll sites are located in rural areas and are believed to generally give 
good estim

ates of long range transported pollutants. In regions w
ith local sources 

such as em
issions from

 industry, traffic or agriculture, pollutant levels m
ay be 

significantly higher. In this w
ork no corrections for local sources have been 

perform
ed. Inform

ation about the sites and the results for the years used in this 
report has been published in SFT (1993), SFT (1994), SFT (1995), Tørseth 
(1996), Tørseth and M

anø (1997) and SFT (2001).  
 Precipitation sam

ples are collected in bulk-sam
plers on a daily or w

eekly basis. 
Precipitation am

ounts are m
easured by local observers and the sam

ples are sent to 
N

ILU
 for analysis of all m

ain com
pounds. A

nalysis results are tested for ion 
balance and the m

easured conductivity is com
pared w

ith calculated conductivity. 
Filter-pack sam

ples are analysed for SO
2 , SO

4 --, H
N

O
3 +N

O
3 - and N

H
3 + N

H
4 +, 

w
hile absorbing solutions or N

aI-im
pregnated filters are analysed for N

O
2 . A

ll 
results are checked against expected values and results from

 neighbouring sites. 
O

bviously contam
inated sam

ples are rejected. 
 M

easurem
ents of non sea-salt base-cations and of sea-salts in air are included in 

the m
easurem

ent program
m

e at tw
o sites, at B

irkenes and N
ordm

oen through the 
M

onitoring program
m

e for forest dam
age. Ion chrom

atogram
s from

 the ordinary 
filter sam

ple analysis w
ere investigated in order to provide regional inform

ation 
about the am

bient concentrations of these ions. These m
easurem

ents w
ere m

ade 
available to this project through internal funding by N

ILU
. 

 The precipitation am
ount data used for the calculations of the w

et deposition is 
taken from

 the national m
eteorological observation netw

ork (D
N

M
I). There is 

generally very good agreem
ent betw

een the recorded sam
ple volum

es and the 
am

ounts recorded by the official precipitation gauges operated by D
N

M
I. D

ata 
from

 742 sites for the five-year period 1997-2001 have been applied (D
N

M
I, 

2002). For 1978-1982 680 sites w
ere used.  
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N
orw

egian background stations and m
easurem

ent program
m

e 2001. 
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4. Interpolation 
The interpolation of the concentrations in precipitation and air from

 fixed sites to 
a regular grid is done by "kriging", w

hich is a statistical m
ethod that can be used 

to estim
ate unknow

n data from
 neighbouring m

easurem
ents. The m

ethod w
as 

originally developed for geostatistical purposes (M
atheron, 1963; Journel and 

H
uijbregts, 1981), but has also been used for the past 12 years in connection w

ith 
environm

ental studies, e.g. on long range transported air pollutants in Europe 
(Sim

pson and O
lsen, 1990; Schaug et al., 1993).  

 Linear kriging provides the best linear unbiased estim
ator for a variable. N

on-
linear kriging (A

rm
strong and M

atheron, 1986) m
ay give m

ore accurate estim
ates, 

but is far m
ore com

plicated and requires m
uch m

ore statistical inform
ation. There 

are three levels of linear kriging: sim
ple kriging w

here the expectations of the 
variable are know

n; ordinary kriging w
ith unknow

n but stationary expectations, 
and universal kriging w

here there is a drift in the data. In universal kriging the 
expectations are neither stationary nor know

n, but their functional form
 has been 

identified. 
 The kriging w

eights are com
puted from

 a variogram
, w

hich m
easures the degree 

of correlation am
ong sam

ple values in the area as a function of distance and 
direction of sam

ples. A
ll interpolations in this w

ork w
ere perform

ed using 
ordinary linear kriging. A

 grid size of 50⋅50 km
2 has been applied (EM

EP sub-
grid). The applied grid is show

n in figure 1.1 in A
ppendix. 

  5. D
ata analysis 

Seasonal m
ean airborne concentrations during w

inter (Jan.-A
pr., N

ov.- D
ec.) and 

sum
m

er (M
ay-O

ctober) during 1993-1996 w
ere calculated for SO

2 , non sea-salt 
(nss) SO

4 --, N
O

2 , sum
 N

O
3 -+H

N
O

3 , sum
 N

H
4 ++N

H
3 , N

a
+, non sea-salt K

+ and non 
sea-salt C

a
2+. For all com

pounds but nss K
+, a significant seasonal variation w

as 
evident w

hereas the inter annual variation w
as generally sm

all. A
s a result of this 

the four year seasonal average concentration values m
easured at 15 N

orw
egian 

sites w
ere interpolated to a 50⋅50 km

2 grid using the kriging technique to obtain 
values for the individual grid cells. C

oncentration fields for C
l - and M

g
2+ w

ere 
estim

ated based on the ratio betw
een these com

pounds and N
a in seaw

ater. In 
Figure 1.4 in A

ppendix, the correlation betw
een the sea-salt com

pounds at three 
selected sites is show

n.  
 The dry deposition w

as estim
ated from

 the concentration fields and assessed dry 
deposition velocities for the tw

o seasons, respectively. The dry deposition 
estim

ate w
as given for each m

eteorological site and for tw
o land type categories; 

productive forests and other land use (e.g. unproductive land, rocks, agricultural 
land). W

hen estim
ating the grid cell average dry deposition, deposition w

as 
w

eighted on the distribution of land use types in the individual grid cells. The 
applied statistics on percentage productive forest in each cell is show

n in 
Figure 1.2 in A

ppendix. 
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The yearly averages of non sea-salt sulphate, nitrate, am
m

onium
, non sea-salt 

potassium
 and non sea-salt calcium

 in precipitation have been used to calculate a 
concentration field for each year using the kriging interpolation.  
 For the sea-salt derived ions, the num

ber and the location of the sites are not 
sufficient to generate concentrations fields. H

ow
ever, concentrations m

ay be 
described as a function of distance from

 the coast w
eighted by the w

ind speed and 
direction in the prevailing precipitation form

ing air m
asses. B

ased on annual 
m

edian values of sodium
 concentration in precipitation at the background sites, a 

general function w
as fitted (Figure 2) (Tørseth and Sem

b, 1997). From
 this 

function, concentration values w
ere given to each individual m

eteorological site 
as a function of distance from

 the coast and by clim
atic regions. Further, 

concentrations for the other sea-salt derived ions w
ere estim

ated by their expected 
ratio to sodium

 based on the content in sea-w
ater. 

 

y = 3.2899e
-0.0119x
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300
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 Figure 2: 

Sodium
 content in precipitation as a function of regionally adjusted 

distance to the coast. 

 To provide annual w
et deposition values for each m

eteorological site, the 
precipitation am

ount at the site w
as m

ultiplied w
ith the interpolated concentration 

in the respective grid cell. The average w
et deposition to each grid cell w

as 
estim

ated as the average deposition to the m
eteorological sites w

ithin the grid 
cell. For grid cells w

ith no m
eteorological sites, the value of a representative 

neighbouring cell w
as chosen. The average precipitation am

ounts in the individual 
grid cells are given in Table 1.1 and 1.3 in A

ppendix. 
 The total deposition of the various inorganic com

pounds during 1978-1982 and 
1997-2001 w

ere calculated as the sum
 of the dry and w

et deposition both for each 
m

eteorological site and for each grid cell. The results for the individual sites 
(deposition values to forested areas) are visualised on m

aps in Figures 3-8 
w

hereas land use area w
eighted results for individual grid cells are given in 
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Tables 
1.1 

and 
1.3 

in 
A

ppendix. 
The 

m
aps 

are 
produced 

using 
standard 

interpolation routines.  
 This report gives only a sum

m
ary of the results. D

eposition estim
ates for 

individual years and for the different landscape types are stored in our database, 
and are available upon request. 
  6. R

esults and discussion, 1978-1982 
A

nnual 
average 

precipitation 
am

ounts 
m

easured 
at 

the 
D

N
M

I-sites 
varied 

betw
een 276 and 3687 m

m
, w

ith the low
est am

ounts along the Sw
edish border in 

northern N
orw

ay and in O
ppland county, southern N

orw
ay (Table 2). A

ggregated 
to grid cell averages, the am

ount varied from
 292 m

m
 at Finnm

arksvidda (cell no. 
162) to 2818 m

m
 in Sogn og Fjordane (cell no. 25).  

  Table 2: 
M

inim
um

, m
edian and m

axim
um

 deposition for individual sites and 
50⋅50 grid cells in the period 1978-1982. 

C
om

pound 
D

eposition to individual sites 
(n=680) 

G
rid cell averaged deposition 

(n=191) 
U

nits (m
g/m

2 yr) 
m

in. 
m

ed. 
M

ax. 
m

in. 
m

ed. 
m

ax. 
Precip. (m

m
) 

276 
922 

3687 
292 

842 
2818 

nss S  
167 

636 
1995 

209 
500 

1650 
N

 (oxi) 
61 

268 
1054 

60 
163 

900 
N

 (red) 
53 

311 
1210 

53 
235 

852 
N

 (oxi+red) 
114 

574 
2151 

114 
394 

1752 
ss S 

9 
113 

772 
10 

125 
587 

  The total deposition of the non sea-salt com
pounds w

ere highest in the south-
w

estern part of N
orw

ay as a com
bination of relatively high concentrations and 

large precipitation am
ounts, w

hereas the low
est depositions w

ere observed along 
the Sw

edish border from
 Finnm

ark in the north dow
n to O

ppland in central 
N

orw
ay. M

axim
um

 average annual depositions of non sea-salt sulphur w
ere 

alm
ost 1.7 g S/m

2 in grid cell no. 9 (V
est-A

gder). This value is approxim
ately one 

order of m
agnitude higher than the sulphur deposition in grid cell 162 -

Finnm
arksvidda (209 g S/m

2). Sim
ilarly, deposition values for individual D

N
M

I-
sites varied from

 at m
ost 2.0 g S/m

2 dow
n to 0.17 g S/m

2. 
 The pattern of nitrogen deposition is rather sim

ilar to the deposition of sulphur. 
This is partly due to the strong influence of the precipitation frequency and 
am

ounts on the deposition of both species. The largest grid cell depositions of 
oxidised- and reduced nitrogen w

ere both 0.9 g N
/m

2, w
hereas the low

est 
depositions w

ere 0.06 and 0.05 g N
/m

2, respectively. Total nitrogen deposition for 
the individual D

N
M

I-sites varies from
 0.11 to 2.15 g N

/m
2 as a yearly m

ean 
(1997-2001). 
 A

dding up the values in Table 1.1 gives a total yearly m
ean deposition in N

orw
ay 

of approxim
ately 191 000 tonnes sulphur and 173 000 tonnes nitrogen.  
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  7. R
esults and discussion, 1997-2001 

A
nnual 

average 
precipitation 

am
ounts 

m
easured 

at 
the 

D
N

M
I-sites 

varied 
betw

een 251 and 3971 m
m

, w
ith the low

est am
ounts along the Sw

edish border in 
northern N

orw
ay and in O

ppland county, southern N
orw

ay (Table 3). A
ggregated 

to grid cell averages, the am
ount varied from

 278 m
m

 at Finnm
arksvidda (cell no. 

173) to 2926 m
m

 in Sogn og Fjordane (cell no. 25).  
  Table 3: 

M
inim

um
, m

edian and m
axim

um
 deposition for individual sites and 

50⋅50 grid cells in the period 1997-2001. 

C
om

pound 
D

eposition to individual sites 
(n=742) 

G
rid cell averaged deposition 

(n=191) 
U

nits (m
g/m

2 yr) 
m

in. 
m

ed. 
M

ax. 
m

in. 
m

ed. 
M

ax. 
Precip. (m

m
) 

175 
1081 

3766 
278 

1006 
2926 

nss S  
59 

243 
1283 

83 
199 

980 
N

 (oxi) 
42 

208 
1550 

42 
199 

980 
N

 (red) 
62 

237 
1205 

64 
197 

929 
N

 (oxi+red) 
107 

445 
2756 

107 
346 

2130 
nss K 

15 
68 

238 
21 

70 
192 

nss C
a 

20 
80 

291 
28 

77 
223 

N
a 

107 
1480 

9984 
110 

1593 
7469 

M
g 

13 
178 

1203 
13 

191 
900 

C
l 

191 
2643 

17830 
197 

2845 
13338 

Ss S 
9 

124 
835 

9 
133 

625 
Ss K 

4 
53 

359 
4 

57 
268 

Ss C
a 

4 
56 

378 
4 

60 
281 

  The total deposition of the non sea-salt com
pounds w

ere highest in the south-
w

estern part of N
orw

ay as a com
bination of relatively high concentrations and 

large precipitation am
ounts, w

hereas the low
est depositions w

ere observed along 
the Sw

edish border from
 Finnm

ark in the north dow
n to O

ppland in central 
N

orw
ay. M

axim
um

 average annual depositions of non sea-salt sulphur w
as alm

ost 
1.0 g S/m

2 in grid cell no. 4 (V
est-A

gder), w
hereas the corresponding value in the 

neighbouring grid cell (9) w
as approxim

ately 0.9 g S/m
2. These values are 

approxim
ately one order of m

agnitude higher than the sulphur depositions in grid 
cells 65-66, and 155-162. Sim

ilarly, deposition values for individual D
N

M
I-sites 

varied from
 at m

ost 1.3 g S/m
2 dow

n to 0.06 g S/m
2. 

 The nitrogen deposition pattern is sim
ilar to the deposition of sulphur. This is 

partly due to the strong influence of the precipitation frequency and am
ounts on 

the deposition of both species. The largest grid cell depositions of oxidised- and 
reduced nitrogen w

ere 1.2 and 0.9 g N
/m

2, w
hereas the low

est depositions w
ere 

0.04 and 0.06 g N
/m

2 , respectively. Total nitrogen deposition for the individual 
D

N
M

I-sites varies from
 0.10 to 2.76 g N

/m
2 as a yearly m

ean (1997-2001). 
A

dding up the values in Table 1.1 gives a total yearly m
ean deposition in N

orw
ay 

of approxim
ately 79 000 tonnes sulphur and 146 000 tonnes nitrogen. C

om
pared 

w
ith sim

ilar estim
ates for the period 1992-1997 (Tørseth and Sem

b, 1997) there 
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has been a reduction in sulphur and total nitrogen deposition of 32%
 and 4%

, 
respectively. A

lso the am
ounts of precipitation varied significantly betw

een the 
different periods w

ith 10%
 low

er am
ounts during the period 1978-82, 6%

 higher 
am

ounts during 1988-92 and 6%
 low

er am
ounts during the period 1992-1996 

com
pared to 1997-2001. H

ow
ever, changes in precipitation am

ounts can only to a 
sm

all extent explain the observed changes in deposition of sulphur and nitrogen, 
since precipitation am

ounts are to large extent influenced by the distance from
 the 

coast and not by the distance to the em
ission sources of S and N

. The high 
nitrogen deposition in 1988-92 can partly be explained by high precipitation in 
this period. 
 The sam

e m
ethodology w

as used in three periods (1978-1982, 1992-1996 and 
1997-2001). For 1988-1992, the m

ethodology w
as slightly different, but w

e 
assum

e that this has no relevance for the com
parability of results. H

ow
ever, the 

num
ber of m

easurem
ent sites increased significantly from

 1978-82 to 1988-92. 
For this reason, the deposition estim

ates for the four periods m
ay not be directly 

com
parable and w

ill be m
ore accurate for the last 5-year period. R

esults from
 are 

generally com
patible w

ith changes in em
issions in N

orthern Europe, w
ith m

odel 
estim

ates and w
ith results from

 individual sites. 
 Total depositions of sea-salt ions, non sea-salt potassium

 and non sea-salt calcium
 

have only been estim
ated once previously in N

orw
ay. Tørseth and Sem

b (1997) 
estim

ated total deposition for 1992-1996. For Sw
eden and D

enm
ark, estim

ates for 
the period 1983-87 have been presented by Lövblad et al. (1992). In contrast to 
Lövblad et al. (1992), the estim

ates presented Tørseth and Sem
b (1997) w

ere 
based on the application of am

bient air concentrations com
pared to throughfall 

m
easurem

ents to estim
ate dry deposition, and for sea-salts a m

odel describing 
concentration level in precipitation as a function of the distance to the coast. W

e 
have used the sam

e m
ethod here. Though this w

ill im
prove the estim

ates, still 
large uncertainties in the estim

ates are expected, both in term
s of am

ounts and to 
w

hat extent the inputs represent a net input to the ecosystem
s, com

pared to 
internal circulation w

ithin the ecosystem
s. M

easurem
ent data have indicated the 

input of non sea-salt potassium
 and non sea-salt calcium

 have decreased over last 
few

 years due to reduced em
issions from

 industrial sources in C
entral- and 

Eastern Europe (Sem
b et al., 1995; H

edin et al., 1994; Tørseth and M
anø, 1997). 

A
 reduced alkaline input m

ay affect the exceedance of critical loads for acidity. 
H

ow
ever, this effect is assum

ed to be of m
inor im

portance com
pared to the 

changes in input of sulphur. 
 The deposition am

ounts of sea-salts w
ill be dependent on the frequency of 

w
esterly w

inds, and in particular the frequency of w
inter storm

s. It is assum
ed 

that there are no other significant sources of sodium
, m

agnesium
 or chloride than 

from
 sea-spray. D

eposition of sea-salts are particularly large in the coastal zone 
(0-20 km

 from
 the coast) and decreasing exponentially w

ith distance. This 
deposition pattern is not taken into account in the presented m

aps, and deposition 
estim

ates w
ill be significantly underestim

ated to these areas. 



 

N
ILU

 O
R

 61/2002 

20 

 
 Figure 3: 

Average precipitation am
ount 1978-82, 1988-92, 1992-96 and 

1997-2001. 
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 Figure 4: 

Total nss sulphur deposition, 1978-82, 1988-92, 1992-96 and 
1997-2001. 
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 Figure 5: 

Total deposition of nitrogen (oxi+
red) (m

g N
/m

2 year) 1978-82, 1988-
92, 1992-96 and 1997-2001. 
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 Figure 6: 

Total deposition oxidised nitrogen (m
g N

/m
2 year) 1978-82, 1988-92, 

1992-96 and 1997-2001. 
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 Figure 7: 

Total deposition reduced nitrogen (m
g N

/m
2 year) 1978-82, 1988-92, 

1992-96 and 1997-2001. 
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 Figure 8: 

Total deposition nss calcium
  (m

g C
a/m

2 year) 1992-96 and 
1997-2001. 
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. 

 
 

 
 

 
 

 Figure 9:  
G

rid cell averaged precipitation am
ounts, non sea-salt sulphur and 

nitrogen deposition in 1997-2001 com
pared to 1978-1982 and to 

1992-1996, respectively. 
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 Figure 1.1: 

The 50⋅50 km
2 grid and grid cell num

bers (EM
EP sub-grid) used for 

interpolating concentration fields. 
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Figure 1.2: 
Percent productive forest used in estim

ating dry deposition. 
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Table 1.1: Values of each 50⋅50 km2 grid cell, 1978-82 (see Figure 1.1). 
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Table 1.1, cont. 
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27.00 2450.00 1106.93 718.50 337.31 377.44 67.78 43.96 125.13 46.29 1221.97 147.23 2182.09 102.28 1760 1751 166 307 4 
28.00 2400.00 795.87 614.10 304.79 323.66 51.92 13.12 109.40 13.81 364.63 43.93 651.13 30.52 1474 1508 125 263 8 
29.00 2500.00 888.92 805.70 411.85 407.07 86.23 20.83 136.67 21.93 578.94 69.75 1033.82 48.46 2014 2047 216 342 7 
30.00 2500.00 935.20 1000.99 528.68 483.62 118.96 23.74 160.53 25.00 659.88 79.50 1178.36 55.23 2502 2531 297 401 7 
31.00 1930.00 867.20 1074.71 587.94 509.29 138.20 51.29 166.75 54.01 1425.79 171.78 2546.05 119.34 2074 2118 267 322 6 
32.00 940.00 2368.40 964.13 334.81 474.95 138.08 252.27 215.28 265.65 7013.16 844.96 12523.49 587.00 906 761 130 202 1 
33.00 2450.00 2593.35 1124.12 417.07 566.91 151.47 232.37 236.10 244.70 6460.02 778.32 11535.75 540.70 2754 2411 371 578 9 
34.00 2360.00 1655.08 835.21 351.36 446.95 97.83 105.07 154.62 110.65 2921.08 351.94 5216.21 244.49 1971 1884 231 365 5 
35.00 2450.00 1464.04 806.28 340.16 410.34 87.78 68.29 157.12 71.91 1898.38 228.72 3389.96 158.89 1975 1839 215 385 5 
36.00 2500.00 837.79 557.02 253.58 282.87 53.19 13.17 99.88 13.87 366.23 44.12 653.99 30.65 1393 1341 133 250 4 
37.00 2500.00 590.60 497.18 245.70 251.34 52.59 9.48 90.24 9.98 263.49 31.75 470.51 22.05 1243 1243 131 226 4 
38.00 2500.00 828.93 768.63 383.04 376.12 95.85 13.87 130.26 14.61 385.60 46.46 688.56 32.27 1922 1898 240 326 3 
39.00 2500.00 816.44 868.28 447.14 419.66 108.80 19.31 144.36 20.34 536.93 64.69 958.80 44.94 2171 2167 272 361 6 
40.00 1730.00 835.81 982.32 514.23 467.91 133.21 25.00 156.97 26.33 695.03 83.74 1241.12 58.17 1699 1699 230 272 8 
41.00 1250.00 802.53 1057.39 567.71 483.76 161.33 48.35 166.38 50.92 1344.26 161.96 2400.47 112.51 1322 1314 202 208 7 
42.00 125.00 790.00 980.43 506.48 460.59 154.10 42.12 155.09 44.36 1170.98 141.08 2091.04 98.01 123 121 19 19 1 
43.00 1375.00 2098.05 819.93 280.44 397.65 151.71 218.17 159.30 229.74 6065.14 730.74 10830.61 507.65 1127 932 209 219 4 
44.00 2500.00 2088.71 903.37 341.28 475.23 151.55 141.15 191.52 148.64 3924.02 472.77 7007.17 328.44 2258 2041 379 479 9 
45.00 2500.00 1548.65 743.41 291.68 374.68 113.30 64.59 145.07 68.01 1795.57 216.33 3206.38 150.29 1859 1666 283 363 7 
46.00 2400.00 698.29 408.56 177.36 215.36 45.42 21.94 83.04 23.10 609.91 73.48 1089.12 51.05 981 943 109 199 7 
47.00 2500.00 677.27 461.96 211.74 235.69 44.95 7.78 82.26 8.19 216.16 26.04 386.00 18.09 1155 1119 112 206 3 
48.00 2500.00 575.20 499.49 246.17 243.88 62.97 8.76 94.82 9.22 243.50 29.34 434.82 20.38 1249 1225 157 237 5 
49.00 2500.00 756.48 720.84 357.68 359.05 104.89 10.65 125.26 11.21 295.99 35.66 528.56 24.77 1802 1792 262 313 6 
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50.00 2500.00 800.48 858.54 439.51 406.39 112.76 16.79 152.56 17.68 466.67 56.23 833.34 39.06 2146 2115 282 381 18 
51.00 2500.00 798.55 933.37 478.78 438.79 132.57 21.94 153.72 23.10 609.97 73.49 1089.23 51.05 2333 2294 331 384 7 
52.00 1210.00 816.15 1037.97 552.22 493.45 156.55 31.94 170.38 33.63 887.81 106.97 1585.38 74.31 1256 1265 189 206 4 
53.00 900.00 1760.41 699.18 238.07 336.94 129.26 163.64 136.86 172.32 4549.32 548.11 8123.79 380.78 629 518 116 123 7 
54.00 2400.00 1543.69 634.25 241.74 319.47 113.57 87.56 143.58 92.20 2434.15 293.27 4346.70 203.74 1522 1347 273 345 5 
55.00 2500.00 1053.30 481.15 190.19 242.24 78.18 32.54 100.04 34.27 904.71 109.00 1615.56 75.72 1203 1081 195 250 3 
56.00 2500.00 720.00 397.99 170.53 204.05 56.28 12.12 84.36 12.77 337.03 40.61 601.84 28.21 995 936 141 211 4 
57.00 2500.00 731.35 483.52 220.02 244.55 59.45 6.59 100.06 6.94 183.27 22.08 327.28 15.34 1209 1161 149 250 4 
58.00 2500.00 663.80 526.70 256.49 262.26 68.56 6.61 101.31 6.96 183.85 22.15 328.31 15.39 1317 1297 171 253 5 
59.00 2400.00 661.20 618.00 309.82 292.85 87.58 8.38 116.73 8.83 232.99 28.07 416.06 19.50 1483 1446 210 280 4 
60.00 2500.00 764.43 791.66 399.75 372.45 102.32 13.05 148.90 13.74 362.66 43.69 647.60 30.35 1979 1930 256 372 11 
61.00 2400.00 746.40 854.46 449.30 411.70 119.54 19.42 159.26 20.45 539.78 65.03 963.90 45.18 2051 2066 287 382 5 
62.00 250.00 745.20 879.60 458.14 401.36 120.47 17.91 160.81 18.86 498.03 60.00 889.34 41.68 220 215 30 40 1 
63.00 900.00 1231.17 453.87 155.36 227.71 73.24 120.96 95.04 127.37 3362.68 405.14 6004.78 281.46 408 345 66 86 4 
64.00 2100.00 1263.35 502.32 193.94 246.67 76.04 74.84 118.44 78.81 2080.48 250.66 3715.14 174.14 1055 925 160 249 8 
65.00 2300.00 471.72 227.16 103.53 121.53 37.59 12.44 51.46 13.10 345.84 41.67 617.58 28.95 522 518 86 118 5 
66.00 2500.00 396.48 228.65 107.47 121.55 32.28 4.89 50.58 5.15 136.08 16.40 243.00 11.39 572 573 81 126 10 
67.00 2500.00 539.21 348.26 165.48 181.83 45.01 4.60 76.73 4.84 127.90 15.41 228.39 10.71 871 868 113 192 7 
68.00 2550.00 785.07 565.33 258.19 278.55 74.39 5.18 117.40 5.45 143.96 17.34 257.08 12.05 1442 1369 190 299 3 
69.00 2500.00 634.59 556.73 276.02 266.10 67.65 7.19 109.79 7.57 199.85 24.08 356.88 16.73 1392 1355 169 274 8 
70.00 2500.00 594.52 630.88 326.17 290.09 81.78 8.73 122.82 9.19 242.57 29.22 433.15 20.30 1577 1541 204 307 3 
71.00 2300.00 680.40 778.24 400.28 352.12 99.47 14.69 143.97 15.47 408.42 49.21 729.32 34.18 1790 1731 229 331 2 
72.00 200.00 700.80 806.16 417.18 364.95 103.12 14.06 149.23 14.80 390.78 47.08 697.81 32.71 161 156 21 30 1 
73.00 620.00 2069.70 688.52 227.84 337.06 120.62 225.71 153.78 237.68 6274.79 756.00 11204.98 525.20 427 350 75 95 2 
74.00 2300.00 1264.13 457.75 177.58 241.01 74.65 76.97 116.74 81.05 2139.66 257.79 3820.83 179.09 1053 963 172 268 7 
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75.00 2500.00 977.50 386.83 162.49 202.58 57.83 43.94 90.88 46.27 1221.64 147.19 2181.51 102.25 967 913 145 227 5 
76.00 2500.00 419.00 224.48 103.24 114.88 33.67 5.77 51.68 6.08 160.48 19.34 286.57 13.43 561 545 84 129 1 
77.00 2500.00 473.31 301.10 140.85 146.97 38.95 4.84 67.60 5.10 134.64 16.22 240.44 11.27 753 720 97 169 5 
78.00 2500.00 586.80 418.05 191.83 202.12 46.90 4.21 91.18 4.44 117.10 14.11 209.11 9.80 1045 985 117 228 2 
79.00 2500.00 679.73 569.16 277.12 277.20 65.89 5.81 119.65 6.12 161.59 19.47 288.55 13.52 1423 1386 165 299 7 
80.00 2000.00 724.67 676.98 323.37 311.38 73.58 7.34 137.89 7.73 203.96 24.57 364.22 17.07 1354 1269 147 276 3 
81.00 200.00 741.20 706.53 342.27 322.30 76.83 8.20 143.83 8.64 227.99 27.47 407.13 19.08 141 133 15 29 1 
82.00 770.00 1143.60 394.20 135.26 199.30 51.08 134.17 88.72 141.28 3729.85 449.38 6660.44 312.19 304 258 39 68 1 
83.00 1900.00 1440.42 518.55 193.62 268.88 65.10 125.87 133.27 132.54 3499.06 421.57 6248.32 292.87 985 879 124 253 4 
84.00 2500.00 787.53 319.79 132.99 169.50 47.66 36.33 76.02 38.26 1010.04 121.69 1803.64 84.54 799 756 119 190 3 
85.00 2500.00 439.00 234.37 104.37 116.20 28.22 11.28 55.63 11.88 313.65 37.79 560.08 26.25 586 551 71 139 3 
86.00 2500.00 526.80 307.57 132.54 150.11 41.58 5.72 70.28 6.02 158.97 19.15 283.88 13.31 769 707 104 176 3 
87.00 2450.00 499.51 351.72 157.79 169.62 41.20 4.78 78.44 5.04 133.02 16.03 237.53 11.13 862 802 101 192 3 
88.00 1400.00 762.80 598.04 272.43 282.15 72.68 6.37 130.82 6.71 177.22 21.35 316.47 14.83 837 776 102 183 1 
89.00 400.00 762.80 598.04 272.43 282.15 72.68 6.37 130.82 6.71 177.22 21.35 316.47 14.83 239 222 29 52 1 
90.00 1500.00 1230.31 444.11 157.17 227.20 37.92 125.39 108.29 132.04 3485.92 419.99 6224.86 291.77 666 577 57 162 7 
91.00 2300.00 844.31 369.10 144.99 185.23 28.17 47.43 83.03 49.94 1318.43 158.85 2354.35 110.35 849 760 65 191 9 
92.00 2500.00 705.60 357.58 146.80 175.99 34.26 23.83 81.48 25.10 662.52 79.82 1183.07 55.45 894 807 86 204 3 
93.00 2450.00 556.20 327.81 134.95 153.74 35.05 8.31 75.63 8.75 230.93 27.82 412.38 19.33 803 707 86 185 4 
94.00 800.00 631.00 434.83 177.28 202.31 52.35 4.34 91.80 4.57 120.66 14.54 215.47 10.10 348 304 42 73 3 
95.00 1400.00 1563.47 580.45 192.17 291.15 25.86 170.80 142.15 179.86 4748.17 572.07 8478.88 397.42 813 677 36 199 3 
96.00 2100.00 1073.60 474.17 171.54 233.82 35.36 64.10 119.10 67.49 1781.85 214.68 3181.88 149.14 996 851 74 250 4 
97.00 2230.00 810.83 413.17 154.85 202.04 38.36 24.86 91.06 26.18 691.05 83.26 1234.01 57.84 921 796 86 203 8 
98.00 600.00 755.50 453.04 169.99 218.22 46.50 14.18 98.71 14.93 394.07 47.48 703.69 32.98 272 233 28 59 1 
99.00 100.00 833.20 318.27 101.16 163.73 25.97 97.58 77.73 102.75 2712.65 326.82 4844.01 227.05 32 26 3 8 1 
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100.00 2150.00 1363.48 519.25 169.00 258.71 41.63 149.36 124.14 157.28 4152.19 500.26 7414.63 347.54 1116 920 89 267 5 
101.00 2450.00 911.53 423.04 145.24 201.89 30.69 51.83 102.93 54.58 1440.97 173.61 2573.16 120.61 1036 850 75 252 3 
102.00 800.00 944.40 498.74 179.67 271.39 43.86 39.34 103.88 41.42 1093.53 131.75 1952.73 91.53 399 361 35 83 2 
103.00 400.00 1110.80 404.71 126.46 211.82 49.30 129.54 101.05 136.41 3601.31 433.89 6430.91 301.43 162 135 20 40 1 
104.00 2500.00 1214.27 475.60 154.16 240.74 54.39 121.99 111.46 128.46 3391.45 408.61 6056.15 283.86 1189 987 136 279 3 
105.00 2500.00 868.90 409.37 141.09 198.45 41.36 54.03 98.06 56.90 1502.04 180.97 2682.22 125.72 1023 849 103 245 2 
106.00 300.00 848.00 367.57 124.07 183.55 38.26 43.15 90.85 45.44 1199.54 144.52 2142.03 100.40 110 92 11 27 1 
107.00 400.00 1037.60 384.31 119.12 201.23 60.75 119.12 94.90 125.43 3311.48 398.97 5913.35 277.17 154 128 24 38 2 
108.00 2500.00 1787.60 667.84 213.74 359.11 103.99 197.18 160.77 207.63 5481.55 660.43 9788.47 458.81 1670 1432 260 402 2 
109.00 2500.00 1212.00 560.51 188.64 346.81 55.78 83.58 131.68 88.01 2323.52 279.94 4149.14 194.48 1401 1339 139 329 1 
110.00 2100.00 634.20 360.46 116.21 161.10 31.05 20.84 73.99 21.94 579.31 69.80 1034.49 48.49 757 582 65 155 1 
111.00 1100.00 1460.20 528.64 171.09 278.71 106.55 167.24 134.31 176.11 4649.34 560.16 8302.40 389.15 582 495 117 148 1 
112.00 2500.00 1212.90 453.07 147.61 243.45 70.91 105.83 110.43 111.44 2942.09 354.47 5253.72 246.25 1133 978 177 276 2 
113.00 2200.00 957.53 412.24 132.57 215.01 43.42 54.07 102.88 56.94 1503.15 181.10 2684.20 125.81 907 765 96 226 4 
114.00 100.00 1029.60 429.89 137.70 227.13 45.89 49.25 108.64 51.86 1369.14 164.96 2444.89 114.60 43 36 5 11 1 
115.00 2350.00 1554.20 539.81 176.82 295.85 133.72 166.26 161.27 175.08 4621.99 556.87 8253.55 386.86 1269 1111 314 379 1 
116.00 2450.00 1235.18 464.80 156.60 253.69 90.12 85.96 131.13 90.52 2389.67 287.91 4267.27 200.02 1139 1005 221 321 3 
117.00 700.00 639.00 286.54 93.06 145.52 38.43 35.12 70.36 36.98 976.29 117.63 1743.38 81.72 201 167 27 49 1 
118.00 1100.00 1407.87 536.27 171.84 250.51 121.47 155.45 170.18 163.69 4321.39 520.65 7716.77 361.70 590 465 134 187 3 
119.00 2390.00 1417.87 538.74 173.52 287.86 123.30 115.49 170.14 121.62 3210.75 386.84 5733.48 268.74 1288 1103 295 407 4 
120.00 1200.00 1133.03 434.50 141.76 234.98 98.08 68.97 135.24 72.63 1917.38 231.01 3423.89 160.48 521 452 118 162 4 
121.00 2000.00 1522.80 617.45 176.12 295.28 130.93 144.71 200.47 152.38 4022.96 484.69 7183.85 336.72 1235 943 262 401 4 
122.00 2500.00 1122.10 464.23 143.36 231.00 97.64 63.36 150.85 66.72 1761.54 212.23 3145.61 147.44 1161 936 244 377 2 
123.00 400.00 1282.80 507.87 154.93 252.66 110.40 72.61 169.37 76.46 2018.62 243.21 3604.68 168.96 203 163 44 68 1 
124.00 300.00 1359.20 642.58 154.14 246.22 135.85 158.44 198.03 166.84 4404.62 530.68 7865.38 368.67 193 120 41 59 2 
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125.00 100.00 825.80 402.28 110.78 172.51 83.57 97.23 123.35 102.39 2703.07 325.67 4826.91 226.25 40 28 8 12 1 
126.00 2300.00 1222.82 591.15 160.93 255.04 124.09 122.19 165.56 128.67 3396.84 409.26 6065.78 284.32 1360 957 285 381 3 
127.00 2400.00 500.70 270.50 81.55 124.86 52.49 27.93 72.62 29.41 776.42 93.55 1386.47 64.99 649 495 126 174 2 
128.00 200.00 499.20 256.38 76.04 118.45 51.57 26.72 70.64 28.13 742.69 89.48 1326.23 62.16 51 39 10 14 1 
129.00 400.00 1225.40 631.10 158.37 245.89 123.66 140.49 181.45 147.94 3905.56 470.55 6974.22 326.90 252 162 49 73 1 
130.00 900.00 1010.20 515.82 138.96 209.22 102.33 116.14 150.76 122.29 3228.58 388.98 5765.31 270.23 464 313 92 136 1 
131.00 2500.00 1164.00 567.76 156.57 243.11 117.71 71.35 173.00 75.13 1983.40 238.96 3541.78 166.01 1419 999 294 432 1 
132.00 1300.00 902.60 448.39 124.53 192.73 91.10 43.71 121.47 46.03 1215.07 146.39 2169.77 101.70 583 412 118 158 1 
133.00 100.00 1327.20 448.39 124.53 192.73 132.71 154.60 212.13 162.80 4297.87 517.82 7674.77 359.73 45 32 13 21 1 
134.00 700.00 1502.79 799.73 192.44 274.72 150.80 171.81 241.22 180.92 4776.37 575.47 8529.24 399.78 560 327 106 169 4 
135.00 1500.00 1069.12 596.24 148.39 220.35 123.62 109.28 160.29 115.07 3037.89 366.01 5424.80 254.27 894 553 185 240 3 
136.00 1400.00 1233.60 611.61 163.35 229.74 140.81 82.65 180.45 87.03 2297.69 276.83 4103.02 192.32 856 550 197 253 1 
137.00 100.00 1233.60 611.61 163.35 229.74 140.81 82.65 180.45 87.03 2297.69 276.83 4103.02 192.32 61 39 14 18 1 
138.00 400.00 1242.30 448.39 124.53 192.73 124.54 145.06 199.41 152.76 4032.80 485.88 7201.44 337.55 179 127 50 80 2 
139.00 1000.00 975.90 547.34 143.31 182.39 98.84 111.88 159.32 117.81 3110.14 374.72 5553.83 260.32 547 326 99 159 2 
140.00 1400.00 1016.85 568.54 152.77 195.94 117.72 85.57 152.87 90.11 2378.79 286.60 4247.84 199.10 796 488 165 214 4 
141.00 1400.00 637.75 357.05 100.69 133.35 83.22 39.54 97.54 41.63 1099.12 132.42 1962.71 92.00 500 328 117 137 1 
142.00 400.00 943.20 452.14 118.59 143.33 95.23 110.65 150.44 116.52 3076.15 370.62 5493.12 257.47 181 105 38 60 1 
143.00 900.00 748.80 452.14 118.59 143.33 76.58 86.44 121.03 91.02 2402.90 289.51 4290.90 201.12 407 236 69 109 1 
144.00 1600.00 796.10 478.15 127.15 156.19 93.04 54.45 129.23 57.33 1513.60 182.36 2702.86 126.69 765 453 149 207 4 
145.00 1100.00 771.80 442.90 115.52 145.96 89.09 41.92 123.83 44.14 1165.43 140.41 2081.12 97.55 487 288 98 136 1 
146.00 100.00 943.20 541.85 129.84 142.63 95.08 110.45 150.23 116.31 3070.56 369.95 5483.14 257.01 54 27 10 15 1 
147.00 1600.00 880.20 541.85 129.84 142.63 89.25 98.87 140.99 104.11 2748.57 331.15 4908.16 230.06 867 436 143 226 2 
148.00 2450.00 717.68 463.26 122.01 134.27 84.79 50.42 117.87 53.10 1401.73 168.88 2503.09 117.32 1135 628 208 289 4 
149.00 2450.00 433.75 308.50 82.14 92.85 58.56 22.63 73.46 23.83 629.21 75.81 1123.58 52.66 756 429 143 180 2 
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Table 1.1, cont. 
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150.00 200.00 353.50 246.42 61.22 75.08 47.19 14.91 59.42 15.70 414.48 49.94 740.15 34.69 49 27 9 12 1 
151.00 1400.00 928.73 562.44 147.12 149.32 94.99 100.63 149.78 105.97 2797.65 337.07 4995.80 234.16 787 415 133 210 3 
152.00 2400.00 725.60 450.65 124.55 121.85 75.04 51.66 118.44 54.40 1436.17 173.03 2564.59 120.21 1082 591 180 284 3 
153.00 1800.00 418.50 287.39 76.99 75.78 44.00 24.11 69.89 25.38 670.13 80.74 1196.65 56.09 517 275 79 126 1 
154.00 1550.00 846.10 550.10 150.75 153.61 97.53 97.87 147.28 103.06 2720.70 327.80 4858.39 227.72 853 472 151 228 2 
155.00 2300.00 586.53 365.20 101.23 95.99 68.44 41.39 103.66 43.58 1150.64 138.63 2054.71 96.31 840 454 157 238 3 
156.00 2100.00 424.75 281.27 77.68 75.79 56.22 19.64 70.47 20.68 545.95 65.78 974.91 45.70 591 322 118 148 2 
157.00 1300.00 431.00 278.78 75.74 75.55 56.95 21.88 71.35 23.05 608.39 73.30 1086.41 50.92 362 197 74 93 1 
158.00 300.00 346.40 245.02 73.34 69.42 51.14 8.36 58.32 8.80 232.34 27.99 414.89 19.45 74 43 15 17 1 
159.00 900.00 814.40 485.97 132.70 133.67 93.87 93.03 141.82 97.96 2586.13 311.58 4618.08 216.46 437 240 84 128 1 
160.00 2500.00 415.80 289.69 82.88 71.59 49.71 26.88 75.49 28.30 747.18 90.02 1334.24 62.54 724 386 124 189 1 
161.00 2500.00 468.00 302.85 88.18 82.47 61.61 17.23 83.60 18.15 479.12 57.73 855.58 40.10 757 427 154 209 1 
162.00 2500.00 292.25 209.15 60.58 53.48 39.47 8.77 49.98 9.23 243.80 29.37 435.35 20.41 523 285 99 125 1 
163.00 1500.00 346.40 245.02 73.34 69.42 51.14 8.36 58.32 8.80 232.34 27.99 414.89 19.45 368 214 77 87 1 
164.00 300.00 1484.80 485.97 132.70 133.67 189.73 132.57 254.97 139.60 3685.52 444.04 6581.28 308.48 146 80 57 76 1 
165.00 1800.00 905.00 497.73 150.17 162.93 116.71 61.22 157.06 64.46 1701.82 205.04 3038.97 142.44 896 564 210 283 1 
166.00 2500.00 436.37 288.96 84.88 77.34 57.87 21.48 78.62 22.61 597.03 71.93 1066.13 49.97 722 406 145 197 3 
167.00 2500.00 390.85 259.19 80.87 75.01 51.89 12.18 70.64 12.82 338.52 40.79 604.50 28.33 648 390 130 177 4 
168.00 2400.00 366.40 251.48 76.85 69.16 48.91 8.14 66.67 8.58 226.40 27.28 404.28 18.95 604 350 117 160 1 
169.00 300.00 366.40 255.05 78.53 75.13 48.81 10.11 66.53 10.65 281.13 33.87 502.02 23.53 77 46 15 20 1 
170.00 2000.00 663.50 399.91 112.69 109.26 86.25 59.04 116.45 62.17 1641.18 197.73 2930.68 137.37 800 444 172 233 2 
171.00 2400.00 355.80 245.35 73.42 66.55 47.55 20.68 64.86 21.78 574.87 69.26 1026.55 48.12 589 336 114 156 1 
172.00 2300.00 411.13 276.40 85.35 77.88 54.61 17.13 74.26 18.04 476.32 57.39 850.58 39.87 636 375 126 171 3 
173.00 400.00 417.80 298.79 93.60 87.34 56.21 12.38 76.41 13.03 344.08 41.46 614.44 28.80 120 72 22 31 1 
174.00 300.00 842.40 493.00 135.49 137.39 120.58 98.94 146.50 104.19 2750.63 331.40 4911.84 230.23 148 82 36 44 1 
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175.00 2200.00 594.25 375.97 109.22 106.38 85.84 61.06 104.81 64.30 1697.56 204.53 3031.36 142.09 827 474 189 231 1 
176.00 2340.00 601.80 369.17 105.97 101.94 86.92 41.55 106.11 43.75 1154.96 139.15 2062.42 96.67 864 487 203 248 1 
177.00 1300.00 487.00 294.99 100.54 108.13 71.11 23.76 87.18 25.02 660.41 79.57 1179.31 55.28 383 271 92 113 1 
178.00 900.00 899.80 518.28 150.69 149.86 128.62 105.61 156.14 111.22 2936.09 353.75 5243.01 245.75 466 270 116 141 1 
179.00 2300.00 559.30 338.83 107.05 109.60 80.95 58.84 98.94 61.96 1635.68 197.07 2920.85 136.91 779 498 186 228 2 
180.00 2000.00 413.88 274.57 83.10 85.69 60.59 24.45 75.06 25.75 679.82 81.91 1213.96 56.90 549 338 121 150 2 
181.00 1300.00 444.80 297.17 87.48 87.21 64.92 25.24 80.25 26.58 701.79 84.55 1253.20 58.74 386 227 84 104 1 
182.00 1300.00 444.80 332.28 100.47 99.47 66.34 25.96 83.05 27.33 721.61 86.94 1288.59 60.40 432 260 86 108 1 
183.00 300.00 550.20 356.73 106.63 106.23 79.67 65.50 97.96 68.97 1820.86 219.38 3251.54 152.41 107 64 24 29 1 
184.00 1600.00 447.60 303.42 91.20 89.64 65.31 53.73 80.72 56.57 1493.57 179.95 2667.09 125.01 485 289 104 129 1 
185.00 2500.00 447.60 309.42 92.20 93.49 71.57 46.73 86.99 49.20 1298.98 156.50 2319.60 108.72 774 464 179 217 1 
186.00 2300.00 453.13 312.48 93.93 96.03 78.77 37.79 88.00 39.80 1050.66 126.59 1876.18 87.94 719 437 181 202 3 
187.00 1400.00 446.80 326.68 100.27 102.20 72.20 30.94 88.32 32.58 860.02 103.62 1535.75 71.98 457 283 101 124 2 
188.00 400.00 677.25 433.54 125.66 130.83 116.42 80.16 128.79 84.41 2228.50 268.49 3979.47 186.53 173 103 47 52 1 
189.00 1400.00 621.80 396.99 121.33 126.81 107.11 73.80 118.70 77.71 2051.62 247.18 3663.61 171.72 556 347 150 166 1 
190.00 700.00 521.10 347.65 107.85 112.00 97.48 61.50 100.37 64.77 1709.82 206.00 3053.25 143.11 243 154 68 70 2 
191.00 300.00 474.20 321.46 100.72 104.36 88.95 55.35 91.83 58.29 1538.87 185.41 2747.98 128.80 96 62 27 28 1 
Sum                           191144 173427 26227 41313   
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Table 1.2: Values of each 50⋅50 km2 grid cell, 1992-96 (see Figure 1.1). 
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1 100 1385 667 556 485 60 166 150 174 4606 555 8225 386 67 104 6 15 1 
2 1270 1598 876 709 579 72 183 171 192 5074 611 9061 425 1112 1635 92 218 9 
3 1060 1601 996 869 685 98 183 199 192 5078 612 9067 425 1056 1647 103 211 6 
4 950 1608 1178 997 767 113 164 219 173 4566 550 8154 382 1119 1675 107 208 4 
5 430 1335 536 420 404 53 158 131 166 4395 529 7848 368 231 355 23 56 2 
6 450 1292 579 499 451 55 148 139 156 4127 497 7370 345 261 427 25 62 6 
7 2480 2081 970 817 702 116 199 206 209 5523 665 9862 462 2406 3768 287 510 11 
8 2500 1856 1025 895 728 126 145 209 153 4027 485 7191 337 2563 4059 316 522 11 
9 2480 1525 1045 893 698 104 127 187 133 3521 424 6288 295 2592 3944 257 463 9 

10 280 1152 917 792 596 89 121 164 128 3366 406 6011 282 257 389 25 46 3 
11 1310 1911 697 521 507 67 205 159 216 5713 688 10201 478 912 1347 87 208 8 
12 2450 2209 859 655 606 88 191 194 201 5298 638 9460 443 2106 3088 216 475 9 
13 2500 2107 898 743 653 124 147 208 155 4092 493 7308 343 2245 3490 310 519 3 
14 2450 1109 593 518 428 82 50 131 52 1381 166 2466 116 1453 2318 201 320 4 
15 2500 1210 802 721 556 86 58 155 61 1616 195 2886 135 2004 3191 214 387 7 
16 750 1064 839 738 542 79 81 144 85 2246 271 4010 188 629 960 59 108 7 
17 1830 2343 689 455 463 66 248 187 261 6885 829 12294 576 1261 1681 120 342 7 
18 1950 2484 790 574 557 75 200 211 211 5571 671 9949 466 1540 2205 146 411 8 
19 2500 1860 650 511 480 76 122 164 128 3385 408 6044 283 1625 2479 189 409 10 
20 2500 1295 528 443 392 66 60 130 64 1681 203 3003 141 1321 2087 166 326 8 
21 2500 903 475 423 342 56 23 107 24 629 76 1123 53 1187 1913 139 268 9 
22 2500 1002 634 556 428 70 25 133 26 700 84 1249 59 1585 2460 175 332 11 
23 1350 1006 737 663 484 86 56 140 59 1567 189 2799 131 996 1548 117 189 5 
24 1150 2460 624 365 397 66 243 174 256 6757 814 12066 566 718 877 75 200 6 
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Table 1.2, cont. 
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25 2500 2804 740 488 517 86 216 205 227 6003 723 10719 502 1851 2513 215 513 11 
26 2250 1865 558 406 391 63 107 155 112 2962 357 5289 248 1256 1793 142 350 9 
27 2450 1122 394 312 293 53 44 103 46 1216 147 2172 102 965 1481 129 253 4 
28 2400 730 314 268 235 38 11 82 12 313 38 559 26 754 1207 92 197 8 
29 2500 794 413 369 298 51 17 96 17 459 55 820 38 1032 1668 128 241 10 
30 2500 851 541 482 362 67 21 116 22 572 69 1021 48 1352 2110 168 291 11 
31 1930 802 602 551 388 83 44 126 46 1219 147 2176 102 1161 1813 161 244 8 
32 940 1821 400 240 255 49 199 121 210 5545 668 9902 464 376 466 46 114 2 
33 2450 2643 594 374 399 76 226 176 238 6287 757 11227 526 1455 1894 187 431 11 
34 2360 1474 386 268 270 52 89 109 94 2471 298 4412 207 910 1270 122 258 7 
35 2450 1243 367 274 262 55 52 104 54 1435 173 2562 120 899 1314 134 254 7 
36 2500 860 317 248 221 42 13 84 14 358 43 639 30 793 1173 104 210 4 
37 2500 606 277 239 206 41 8 80 8 224 27 401 19 692 1113 103 199 7 
38 2500 785 405 351 282 61 12 104 12 323 39 576 27 1012 1584 153 259 3 
39 2500 852 514 455 338 77 18 126 18 487 59 870 41 1285 1983 193 316 8 
40 1730 851 593 514 370 92 24 130 26 681 82 1216 57 1027 1530 158 225 10 
41 1250 770 611 550 375 89 43 121 45 1188 143 2121 99 764 1157 111 151 8 
42 125 765 620 522 374 87 39 119 42 1098 132 1961 92 77 112 11 15 1 
43 1375 2239 438 251 257 71 225 143 237 6257 754 11174 524 603 698 98 196 5 
44 2500 2074 444 286 291 66 137 141 144 3804 458 6792 318 1110 1444 165 354 10 
45 2500 1564 383 270 256 59 62 114 65 1711 206 3056 143 958 1316 148 284 9 
46 2400 781 243 186 174 36 20 74 21 556 67 992 47 582 865 86 178 8 
47 2500 674 251 206 187 42 7 74 7 196 24 351 16 629 982 106 185 5 
48 2500 567 268 238 194 47 7 81 7 189 23 338 16 669 1081 119 203 5 
49 2500 711 377 328 257 69 8 103 9 235 28 420 20 943 1464 173 258 6 
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Table 1.2, cont. 
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50 2500 802 488 432 311 78 14 127 15 400 48 714 33 1221 1858 194 317 21 
51 2500 763 509 457 322 81 18 124 19 498 60 889 42 1272 1949 203 310 11 
52 1210 767 577 522 354 87 27 127 29 762 92 1361 64 698 1059 106 154 4 
53 900 1835 331 200 206 68 169 124 178 4709 567 8409 394 298 366 61 112 7 
54 2400 1703 338 232 231 68 105 122 110 2906 350 5190 243 812 1112 164 292 5 
55 2500 1105 260 193 180 49 34 87 36 939 113 1676 79 649 933 122 217 3 
56 2500 751 225 168 147 41 12 68 13 337 41 602 28 562 786 102 169 4 
57 2500 732 278 215 179 47 6 79 6 168 20 301 14 695 984 118 197 6 
58 2500 663 293 248 203 53 5 90 6 150 18 267 13 733 1127 132 225 7 
59 2400 646 341 300 224 66 7 99 7 182 22 325 15 818 1259 157 238 5 
60 2500 785 458 405 289 74 11 128 12 308 37 550 26 1145 1736 185 320 11 
61 2400 659 455 426 285 75 15 129 16 418 50 746 35 1091 1706 179 310 10 
62 250 698 517 477 320 81 10 129 11 292 35 521 24 129 199 20 32 1 
63 900 1285 225 140 138 45 126 88 132 3493 421 6238 292 202 250 41 79 4 
64 2100 1399 267 186 163 55 82 105 87 2293 276 4095 192 561 734 115 220 8 
65 2300 504 125 105 95 28 13 46 13 350 42 626 29 288 459 65 107 5 
66 2500 418 126 108 94 27 5 45 5 129 16 231 11 314 503 67 113 11 
67 2500 552 192 161 134 38 4 66 4 114 14 204 10 481 739 95 165 8 
68 2550 747 310 244 195 60 4 92 4 118 14 211 10 791 1117 152 233 4 
69 2500 629 315 273 201 57 6 90 6 162 20 290 14 787 1186 142 226 9 
70 2500 641 377 344 237 66 7 107 7 183 22 326 15 942 1452 166 267 3 
71 2300 657 425 392 260 67 12 113 12 330 40 588 28 978 1498 155 260 2 
72 200 659 487 445 288 73 9 122 9 250 30 446 21 97 147 15 24 1 
73 620 1857 284 172 173 63 205 146 216 5699 687 10176 477 176 214 39 91 3 
74 2300 1447 259 176 160 58 93 114 98 2581 311 4609 216 595 772 133 263 9 
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Table 1.2, cont. 
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75 2500 1109 229 170 149 52 49 91 52 1375 166 2455 115 571 797 130 227 6 
76 2500 598 158 125 103 36 5 60 5 136 16 243 11 395 570 91 150 2 
77 2500 470 164 137 108 37 4 58 4 117 14 210 10 410 614 94 146 5 
78 2500 580 247 186 142 50 4 79 4 107 13 192 9 618 819 126 197 3 
79 2500 692 331 274 200 61 5 92 5 129 15 230 11 827 1185 153 231 8 
80 2000 708 381 313 227 65 6 105 6 161 19 288 13 762 1081 129 209 4 
81 200 708 427 365 261 66 7 116 7 183 22 327 15 85 125 13 23 1 
82 770 1158 167 105 117 36 135 93 143 3766 454 6726 315 129 171 28 72 2 
83 1900 1620 270 183 178 53 141 136 149 3924 473 7008 328 514 685 101 258 4 
84 2500 798 168 125 111 37 35 70 37 975 117 1741 82 419 591 91 176 5 
85 2500 489 136 108 91 30 12 51 12 327 39 584 27 340 496 76 128 4 
86 2500 510 172 125 105 42 5 57 6 148 18 264 12 431 575 104 142 4 
87 2450 524 224 163 126 49 4 65 4 117 14 210 10 549 707 119 160 3 
88 1400 718 326 254 196 79 5 100 5 143 17 255 12 456 630 110 140 2 
89 400 752 406 297 228 69 5 106 6 150 18 268 13 163 210 27 42 1 
90 1500 1252 183 125 125 33 127 108 134 3533 426 6309 296 274 375 49 162 8 
91 2300 938 187 136 124 36 54 84 57 1498 180 2675 125 429 596 82 194 13 
92 2500 815 215 152 134 45 26 79 27 722 87 1289 60 537 714 113 197 3 
93 2450 594 205 134 115 44 8 67 8 222 27 396 19 502 610 108 165 5 
94 800 610 263 163 138 65 5 77 6 146 18 260 12 210 241 52 62 4 
95 1400 1734 265 171 190 40 188 144 198 5234 631 9346 438 371 506 56 202 3 
96 2100 1082 215 145 144 34 63 97 67 1760 212 3142 147 451 608 71 204 6 
97 2230 1011 244 157 140 47 31 90 32 851 103 1520 71 545 663 105 200 8 
98 600 958 304 184 170 69 16 101 17 453 55 809 38 182 213 41 60 1 
99 100 913 124 79 91 22 107 67 113 2982 359 5326 250 12 17 2 7 2 
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Table 1.2, cont. 
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100 2150 1488 230 150 176 45 163 125 171 4521 545 8074 378 495 702 98 269 5 
101 2450 954 192 132 136 34 57 85 60 1592 192 2843 133 471 656 84 208 5 
102 800 979 224 144 139 47 40 88 42 1101 133 1966 92 179 226 38 71 3 
103 400 1272 159 104 148 52 148 116 156 4106 495 7333 344 64 101 21 46 2 
104 2500 1263 211 136 166 47 130 101 137 3627 437 6477 304 527 754 118 253 4 
105 2500 977 195 135 144 38 58 85 61 1619 195 2891 135 487 696 95 213 2 
106 300 674 159 100 106 32 21 57 22 573 69 1024 48 48 62 10 17 1 
107 400 1148 174 110 151 49 131 91 138 3645 439 6509 305 70 105 20 37 2 
108 2500 1623 275 167 221 66 157 131 165 4368 526 7800 366 688 970 164 328 2 
109 2500 1300 260 161 193 50 88 106 93 2447 295 4370 205 650 885 126 266 2 
110 2100 657 164 108 117 30 23 60 25 649 78 1159 54 344 473 63 125 2 
111 1100 1535 227 130 195 74 176 123 186 4901 590 8751 410 249 357 82 135 2 
112 2500 1577 264 165 219 68 145 127 153 4031 486 7197 337 660 959 169 319 3 
113 2200 1010 201 128 161 42 53 84 56 1483 179 2648 124 442 636 92 185 5 
114 100 674 164 98 120 30 21 56 22 577 69 1029 48 16 22 3 6 1 
115 2350 1478 233 138 200 88 151 123 159 4189 505 7481 351 548 795 206 288 3 
116 2450 1306 241 149 199 68 90 111 95 2499 301 4463 209 590 852 166 271 3 
117 700 747 161 97 127 38 40 63 42 1117 135 1995 94 112 157 27 44 1 
118 1100 1450 201 140 223 94 162 131 171 4504 543 8044 377 221 399 103 145 5 
119 2390 1704 275 174 250 118 133 156 140 3709 447 6622 310 658 1013 283 374 5 
120 1200 1278 242 145 196 83 77 114 81 2140 258 3821 179 291 409 99 136 4 
121 2000 1787 266 161 248 124 170 164 179 4714 568 8418 395 533 819 247 329 4 
122 2500 1501 262 162 223 107 93 143 98 2589 312 4624 217 655 962 267 357 4 
123 400 1278 260 153 201 88 76 127 80 2111 254 3770 177 104 142 35 51 1 
124 300 1564 193 112 212 117 181 154 191 5044 608 9006 422 58 97 35 46 2 
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Table 1.2, cont. 
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125 100 827 122 83 130 62 97 80 102 2694 325 4810 225 12 21 6 8 1 
126 2300 1422 231 143 223 113 122 143 129 3395 409 6062 284 531 842 261 329 5 
127 2400 475 106 73 98 38 26 51 28 735 89 1312 61 255 410 92 122 3 
128 200 895 204 118 152 70 54 91 57 1494 180 2668 125 41 54 14 18 1 
129 400 1439 203 119 203 116 163 152 172 4536 547 8100 380 81 129 46 61 1 
130 900 1364 208 124 194 113 155 147 163 4299 518 7676 360 187 285 102 133 2 
131 2500 1366 241 140 219 115 85 142 90 2371 286 4234 198 603 897 287 354 3 
132 1300 895 182 103 139 74 43 93 45 1190 143 2126 100 237 314 96 121 3 
133 100 2101 308 155 247 166 247 220 261 6877 829 12281 576 31 40 17 22 1 
134 700 1876 290 152 220 144 213 193 224 5911 712 10555 495 203 260 100 135 4 
135 1500 1303 231 131 170 109 131 133 138 3638 438 6497 305 347 451 164 199 5 
136 1400 1513 285 150 190 128 101 149 106 2797 337 4994 234 399 475 179 208 1 
137 100 895 198 105 128 85 43 96 45 1187 143 2120 99 20 23 9 10 1 
138 400 1458 243 124 165 113 169 156 178 4710 568 8411 394 97 116 45 62 2 
139 1000 1476 258 134 159 120 163 158 172 4543 547 8113 380 258 293 120 158 4 
140 1400 1255 236 128 151 105 103 131 109 2872 346 5129 240 331 391 147 183 4 
141 1400 949 213 114 123 87 55 99 58 1518 183 2711 127 298 331 122 139 3 
142 400 1200 228 115 124 95 140 114 147 3882 468 6933 325 91 95 38 46 1 
143 900 1137 212 111 123 97 129 117 136 3585 432 6401 300 190 211 87 105 2 
144 1600 1062 215 116 126 87 76 104 80 2103 253 3756 176 344 386 140 167 5 
145 1100 648 153 80 88 63 31 74 33 872 105 1557 73 168 185 70 81 1 
146 100 1169 219 112 116 92 138 116 146 3843 463 6863 322 22 23 9 12 1 
147 1600 1141 223 119 110 90 128 113 134 3551 428 6341 297 357 367 144 180 4 
148 2450 815 188 106 104 73 55 85 58 1541 186 2752 129 461 513 178 208 4 
149 2450 587 156 88 82 56 29 63 31 813 98 1452 68 382 415 138 155 2 
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Table 1.2, cont. 

G
rid

 c
el

l n
o.

 

To
ta

l a
re

a 
(k

m
2)

 

Av
er

ag
e 

pr
ec

ip
ita

tio
n 

am
ou

nt
 (m

m
) 

To
ta

l n
ss

 S
 d

ep
. 

(m
g 

S/
m

2 
yr

) 

To
ta

l N
 (o

xi
) 

(m
g 

N
/m

2 
yr

) 

To
ta

l N
 (r

ed
)  

(m
g 

N
/m

2 
yr

) 

To
ta

l n
ss

 K
 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

K 
(m

g 
/m

2 
yr

) 

To
ta

l n
ss

 C
a 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

C
a 

(m
g/

m
2 

yr
) 

To
ta

l N
a 

(m
g/

m
2 

yr
) 

To
ta

l M
g 

 
(m

g/
m

2 
yr

) 

To
ta

l C
l 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

S 
(m

g 
S/

m
2 

yr
) 

To
ta

l n
ss

 S
 d

ep
os

iti
on

 
(to

n 
S 

in
 g

rid
) 

To
ta

l N
 d

ep
os

iti
on

 (t
on

 N
 

in
 g

rid
) 

To
ta

l n
ss

 K
 d

ep
os

iti
on

 
(to

n 
K 

in
 g

rid
) 

To
ta

l n
ss

 C
a 

de
po

si
tio

n 
(to

n 
C

a 
in

 g
rid

) 

N
um

be
r o

f m
et

eo
ro

l. 
si

te
s 

in
 g

rid
 

150 200 648 179 93 97 78 31 73 33 871 105 1556 73 36 38 16 15 1 
151 1400 991 227 120 87 76 106 97 111 2935 354 5241 246 318 289 106 136 3 
152 2400 841 181 111 85 66 52 86 55 1457 176 2602 122 435 470 158 206 4 
153 1800 648 158 90 78 61 32 71 33 879 106 1569 74 285 302 110 128 1 
154 1550 890 204 106 89 74 102 97 108 2847 343 5084 238 315 301 115 151 2 
155 2300 620 153 85 69 51 39 69 41 1087 131 1942 91 353 353 117 159 7 
156 2100 485 138 74 55 47 21 58 22 586 71 1046 49 290 272 99 121 2 
157 1300 416 132 73 57 39 17 41 18 464 56 829 39 171 169 51 54 1 
158 300 416 160 78 66 42 17 43 18 466 56 832 39 48 43 13 13 1 
159 900 813 219 108 85 67 93 89 98 2598 313 4640 217 197 174 60 80 2 
160 2500 435 137 76 52 36 27 48 29 760 92 1357 64 342 320 89 121 1 
161 2500 540 169 84 55 43 19 59 20 530 64 946 44 422 347 108 147 1 
162 2500 403 136 73 57 33 11 34 11 301 36 538 25 339 326 82 86 1 
163 1500 416 175 79 68 38 9 44 10 254 31 454 21 262 221 57 66 1 
164 300 1169 348 145 128 96 114 132 121 3183 383 5684 266 104 82 29 40 2 
165 1800 579 219 90 60 60 40 81 42 1102 133 1968 92 393 271 108 146 1 
166 2500 448 168 78 64 38 21 51 22 588 71 1050 49 419 356 94 127 3 
167 2500 394 149 73 59 31 12 43 12 330 40 589 28 374 329 77 107 4 
168 2400 378 196 77 67 32 9 42 10 261 31 466 22 471 345 78 102 1 
169 300 378 243 81 74 35 7 42 8 198 24 354 17 73 47 10 13 1 
170 2000 717 289 112 99 59 63 83 67 1759 212 3140 147 577 421 119 165 2 
171 2400 330 178 67 52 26 19 36 20 524 63 936 44 428 284 63 86 1 
172 2300 412 225 81 70 34 17 46 18 462 56 825 39 517 346 78 107 3 
173 400 393 277 88 77 35 11 45 11 302 36 540 25 111 66 14 18 1 
174 300 849 391 137 122 79 99 101 105 2761 333 4931 231 117 78 24 30 1 
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Table 1.2, cont. 
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175 2200 607 319 103 93 53 62 71 65 1722 207 3075 144 701 432 116 155 1 
176 2340 560 326 100 91 47 38 62 40 1069 129 1908 89 764 449 110 146 1 
177 1300 383 294 81 73 34 19 48 20 518 62 924 43 382 200 44 62 1 
178 900 820 477 146 137 79 96 98 101 2670 322 4768 223 429 255 71 88 1 
179 2300 498 364 96 91 43 53 62 56 1474 178 2632 123 838 431 98 142 4 
180 2000 469 398 93 92 38 27 57 28 744 90 1328 62 796 372 76 113 2 
181 1300 515 461 104 107 42 17 64 17 460 55 821 39 600 273 54 84 1 
182 1300 511 560 114 121 45 28 66 29 775 93 1384 65 728 306 58 86 1 
183 300 511 423 106 101 43 61 56 64 1685 203 3008 141 127 62 13 17 1 
184 1600 501 444 103 102 45 60 59 63 1659 200 2963 139 711 329 72 95 1 
185 2500 472 500 104 107 45 49 51 51 1353 163 2416 113 1250 528 112 128 1 
186 2300 467 519 102 109 42 41 60 43 1133 137 2024 95 1194 485 96 139 4 
187 1400 501 615 114 125 47 39 72 41 1086 131 1940 91 861 335 66 100 3 
188 400 742 634 147 154 66 87 99 92 2426 292 4332 203 254 120 26 40 1 
189 1400 580 596 126 135 55 69 70 72 1906 230 3404 160 834 365 78 98 1 
190 700 580 641 126 142 56 68 75 71 1883 227 3363 158 449 188 39 53 2 
191 300 579 668 126 144 54 69 81 72 1914 231 3418 160 200 81 16 24 1 

Sum                           114538 151852 19989 33412   
 



 

NILU OR 61/2002 

51 

Table 1.3: Values of each 50⋅50 km2 grid cell, 1997-2001 (see Figure 1.1). 
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1.00 100.00 1361.40 527.36 557.28 503.58 81.56 161.57 114.29 170.14 4491.66 541.16 8020.83 375.95 53 106 8 11 1 
2.00 1270.00 1934.04 756.22 770.28 700.87 115.57 218.26 166.37 229.84 6067.75 731.05 10835.26 507.87 960 1868 147 211 5 
3.00 1060.00 1759.46 809.97 942.56 776.08 114.49 199.81 191.94 210.41 5554.72 669.24 9919.14 464.93 859 1822 121 203 6 
4.00 950.00 1906.30 980.56 1199.86 929.69 121.75 190.55 223.18 200.66 5297.31 638.23 9459.48 443.38 932 2023 116 212 4 
5.00 430.00 1541.70 491.93 453.84 450.53 78.70 180.72 93.06 190.30 5023.97 605.30 8971.38 420.51 212 389 34 40 2 
6.00 450.00 1454.33 477.39 447.39 460.55 79.51 164.66 100.94 173.39 4577.45 551.50 8174.01 383.13 215 409 36 45 6 
7.00 2480.00 2197.79 744.00 645.41 684.33 122.49 207.71 173.52 218.73 5774.46 695.72 10311.54 483.32 1845 3298 304 430 11 
8.00 2500.00 1981.86 787.56 773.34 732.36 123.93 143.28 172.08 150.88 3983.10 479.89 7112.69 333.39 1969 3764 310 430 10 
9.00 2480.00 1820.43 881.25 989.15 819.38 121.16 146.74 197.31 154.52 4079.30 491.48 7284.47 341.44 2186 4485 300 489 8 

10.00 280.00 1383.00 750.98 876.84 675.81 96.72 145.09 155.62 152.79 4033.61 485.98 7202.88 337.61 210 435 27 44 3 
11.00 1310.00 1816.73 498.34 445.62 472.09 85.01 193.91 101.37 204.19 5390.56 649.47 9626.00 451.19 653 1202 111 133 6 
12.00 2450.00 2253.83 632.35 531.87 585.99 118.98 202.60 141.81 213.35 5632.34 678.59 10057.74 471.43 1549 2739 292 347 8 
13.00 2500.00 2153.15 629.11 506.85 584.29 110.44 148.55 164.07 156.42 4129.60 497.54 7374.28 345.65 1573 2728 276 410 3 
14.00 2450.00 1371.15 488.53 454.16 451.48 80.58 59.07 118.99 62.21 1642.21 197.86 2932.52 137.45 1197 2219 197 292 4 
15.00 2500.00 1515.27 691.94 715.22 614.28 100.70 67.56 155.29 71.14 1878.11 226.28 3353.77 157.20 1730 3324 252 388 7 
16.00 750.00 1354.14 687.17 786.18 604.37 89.82 92.35 151.71 97.25 2567.43 309.33 4584.70 214.89 515 1043 67 114 6 
17.00 1830.00 2169.38 493.27 422.01 460.58 90.17 233.29 111.57 245.66 6485.54 781.39 11581.32 542.84 903 1615 165 204 5 
18.00 1950.00 2539.49 595.78 486.00 535.58 113.28 203.77 139.49 214.58 5664.93 682.52 10115.95 474.15 1162 1992 221 272 8 
19.00 2500.00 1893.54 474.31 364.16 422.39 94.65 123.04 120.34 129.57 3420.62 412.12 6108.26 286.31 1186 1966 237 301 9 
20.00 2500.00 1560.54 415.76 327.55 381.23 80.81 71.90 134.30 75.71 1998.73 240.81 3569.15 167.29 1039 1772 202 336 6 
21.00 2500.00 1070.34 366.17 345.57 329.81 64.26 24.50 94.79 25.80 681.05 82.05 1216.16 57.00 915 1688 161 237 9 
22.00 2500.00 1286.44 534.03 560.05 464.98 82.48 29.15 116.08 30.70 810.44 97.64 1447.21 67.83 1335 2563 206 290 10 
23.00 1350.00 1279.14 611.36 693.19 519.66 85.57 66.31 141.41 69.83 1843.47 222.11 3291.92 154.30 825 1637 116 191 4 
24.00 1150.00 2465.60 474.38 409.99 444.41 86.51 244.32 104.55 257.27 6791.98 818.31 12128.54 568.49 546 983 99 120 6 
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25.00 2500.00 2926.59 579.29 478.20 519.45 110.61 223.93 134.27 235.80 6225.15 750.02 11116.34 521.05 1448 2494 277 336 11 
26.00 2250.00 1895.18 399.87 347.89 341.82 78.27 112.56 98.11 118.53 3129.21 377.01 5587.87 261.91 900 1552 176 221 8 
27.00 2450.00 1218.25 288.64 243.98 242.07 56.65 46.72 76.90 49.20 1298.86 156.49 2319.39 108.71 707 1191 139 188 4 
28.00 2400.00 830.45 224.89 221.88 203.41 45.01 11.43 66.76 12.04 317.82 38.29 567.53 26.60 540 1021 108 160 7 
29.00 2500.00 963.50 318.70 330.98 276.29 56.13 18.49 81.90 19.47 513.93 61.92 917.73 43.02 797 1518 140 205 8 
30.00 2500.00 1109.58 451.70 494.39 386.04 72.58 22.57 106.83 23.77 627.55 75.61 1120.62 52.53 1129 2201 181 267 8 
31.00 1930.00 1036.48 489.17 579.27 408.02 70.85 55.98 116.53 58.94 1556.11 187.48 2778.77 130.25 944 1905 137 225 7 
32.00 940.00 1999.80 328.00 289.73 310.80 66.10 218.42 69.30 230.01 6072.20 731.59 10843.22 508.24 308 564 62 65 2 
33.00 2450.00 2867.78 483.81 405.60 429.97 101.04 244.48 111.09 257.45 6796.67 818.88 12136.92 568.88 1185 2047 248 272 8 
34.00 2360.00 1699.24 310.37 262.69 271.27 64.07 103.00 81.92 108.46 2863.29 344.97 5113.02 239.66 732 1260 151 193 6 
35.00 2450.00 1293.74 256.39 222.53 220.70 51.52 55.06 80.82 57.98 1530.68 184.42 2733.36 128.12 628 1086 126 198 6 
36.00 2500.00 855.08 195.33 188.42 178.05 37.60 9.09 60.27 9.57 252.77 30.45 451.37 21.16 488 916 94 151 3 
37.00 2500.00 706.80 193.28 214.72 184.44 38.23 8.26 60.21 8.70 229.59 27.66 409.98 19.22 483 998 96 151 7 
38.00 2500.00 977.77 322.39 346.11 272.33 54.28 12.59 79.90 13.26 349.97 42.17 624.95 29.29 806 1546 136 200 3 
39.00 2500.00 1033.90 391.25 431.31 340.81 62.28 19.21 83.34 20.22 533.91 64.33 953.42 44.69 978 1930 156 208 7 
40.00 1730.00 1127.11 481.16 553.97 390.77 70.15 29.91 114.95 31.49 831.37 100.17 1484.60 69.59 832 1634 121 199 8 
41.00 1250.00 910.37 455.87 541.27 360.76 61.53 48.34 133.16 50.90 1343.80 161.90 2399.65 112.48 570 1128 77 166 8 
42.00 125.00 973.60 469.04 524.62 366.55 61.91 47.71 133.72 50.24 1326.43 159.81 2368.62 111.02 59 111 8 17 1 
43.00 1375.00 2408.60 354.61 292.93 324.51 79.14 232.90 82.11 245.25 6474.67 780.08 11561.90 541.93 488 849 109 113 4 
44.00 2500.00 2243.56 340.92 279.97 283.77 79.34 146.92 91.28 154.71 4084.28 492.08 7293.36 341.85 852 1409 198 228 10 
45.00 2500.00 1745.96 286.87 241.36 242.12 68.20 71.13 91.14 74.90 1977.30 238.23 3530.89 165.50 717 1209 171 228 7 
46.00 2400.00 749.56 146.28 141.45 124.75 34.83 26.61 52.36 28.02 739.64 89.11 1320.79 61.91 351 639 84 126 5 
47.00 2500.00 780.58 176.98 176.30 145.46 36.54 7.41 62.33 7.80 205.96 24.81 367.79 17.24 442 804 91 156 4 
48.00 2500.00 628.17 176.79 222.54 156.18 34.70 6.83 58.44 7.19 189.91 22.88 339.13 15.90 442 947 87 146 5 
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49.00 2500.00 787.93 253.34 310.27 221.16 47.18 8.35 65.27 8.80 232.23 27.98 414.70 19.44 633 1329 118 163 6 
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50.00 2500.00 936.58 356.37 415.52 300.55 58.98 15.35 83.75 16.17 426.87 51.43 762.26 35.73 891 1790 147 209 18 
51.00 2500.00 949.17 411.71 472.27 337.39 65.56 20.56 95.61 21.65 571.48 68.85 1020.50 47.83 1029 2024 164 239 11 
52.00 1210.00 966.88 464.56 542.47 365.08 71.30 31.83 130.48 33.52 884.97 106.62 1580.31 74.07 562 1098 86 158 4 
53.00 900.00 1656.88 221.58 199.89 216.04 57.55 157.88 64.03 166.25 4389.02 528.80 7837.53 367.36 199 374 52 58 4 
54.00 2400.00 1847.44 263.45 219.53 232.40 66.57 112.97 79.22 118.96 3140.66 378.39 5608.33 262.87 632 1085 160 190 4 
55.00 2500.00 1183.14 182.16 160.31 172.38 48.63 35.98 70.37 37.89 1000.18 120.50 1786.04 83.72 455 832 122 176 3 
56.00 2500.00 786.64 144.08 139.07 120.62 35.50 12.25 54.82 12.90 340.43 41.02 607.92 28.49 360 649 89 137 4 
57.00 2500.00 750.17 160.34 169.19 143.83 35.33 6.67 67.12 7.03 185.53 22.35 331.30 15.53 401 783 88 168 4 
58.00 2500.00 755.73 199.06 225.78 173.72 40.24 5.66 72.33 5.96 157.34 18.96 280.97 13.17 498 999 101 181 7 
59.00 2400.00 743.27 241.39 290.12 210.97 47.14 6.78 69.14 7.14 188.41 22.70 336.45 15.77 579 1203 113 166 5 
60.00 2500.00 888.51 339.11 382.03 270.17 59.96 11.59 81.74 12.21 322.23 38.82 575.42 26.97 848 1630 150 204 11 
61.00 2400.00 820.20 353.62 429.86 286.22 62.01 17.67 85.49 18.61 491.30 59.19 877.32 41.12 849 1719 149 205 6 
62.00 250.00 731.00 320.67 405.54 258.87 57.64 9.81 79.87 10.33 272.76 32.86 487.06 22.83 80 166 14 20 1 
63.00 900.00 1401.90 180.85 153.12 192.92 50.14 136.65 59.19 143.90 3798.84 457.69 6783.64 317.96 163 311 45 53 4 
64.00 2100.00 1460.10 192.47 158.33 196.04 54.74 83.69 72.77 88.13 2326.67 280.32 4154.78 194.74 404 744 115 153 7 
65.00 2300.00 542.47 84.68 90.12 85.39 23.69 13.41 30.11 14.12 372.90 44.93 665.89 31.21 195 404 54 69 5 
66.00 2500.00 441.71 83.56 92.12 81.42 21.94 4.79 31.60 5.04 133.10 16.04 237.69 11.14 209 434 55 79 10 
67.00 2500.00 638.26 137.47 144.12 120.83 31.92 4.34 53.92 4.57 120.65 14.54 215.44 10.10 344 662 80 135 7 
68.00 2550.00 916.95 227.70 235.40 196.64 48.77 4.78 79.38 5.03 132.84 16.00 237.21 11.12 581 1102 124 202 4 
69.00 2500.00 703.64 218.96 251.26 187.86 48.38 4.85 64.41 5.11 134.96 16.26 241.00 11.30 547 1098 121 161 7 
70.00 2500.00 719.17 273.91 317.66 224.35 55.26 6.77 76.77 7.13 188.34 22.69 336.32 15.76 685 1355 138 192 3 
71.00 2300.00 796.18 323.21 374.18 261.31 60.86 13.28 79.49 13.98 369.08 44.47 659.07 30.89 743 1462 140 183 2 
72.00 200.00 820.60 335.17 389.19 270.66 63.28 9.31 84.46 9.81 258.86 31.19 462.25 21.67 67 132 13 17 1 
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73.00 620.00 1955.35 220.85 162.18 247.50 69.64 215.67 83.21 227.10 5995.56 722.36 10706.36 501.83 137 254 43 52 3 
74.00 2300.00 1572.87 188.97 145.97 197.32 60.20 100.80 68.58 106.14 2802.14 337.61 5003.82 234.54 435 790 138 158 8 
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75.00 2500.00 1233.62 163.59 140.89 169.17 53.76 54.83 67.11 57.73 1524.14 183.63 2721.67 127.57 409 775 134 168 5 
76.00 2500.00 648.13 112.32 109.38 104.45 29.65 5.15 41.08 5.42 143.06 17.24 255.47 11.97 281 535 74 103 2 
77.00 2500.00 541.76 116.54 129.14 107.37 28.29 4.76 45.23 5.01 132.38 15.95 236.40 11.08 291 591 71 113 5 
78.00 2500.00 688.17 170.50 181.87 148.62 42.93 3.98 63.58 4.20 110.75 13.34 197.77 9.27 426 826 107 159 2 
79.00 2500.00 759.95 222.70 246.63 195.28 53.66 5.11 71.61 5.38 141.96 17.10 253.50 11.88 557 1105 134 179 7 
80.00 2000.00 826.23 272.41 300.93 225.40 56.44 6.46 78.42 6.81 179.66 21.65 320.83 15.04 545 1053 113 157 4 
81.00 200.00 950.00 311.96 344.76 258.19 63.92 7.44 89.24 7.84 206.87 24.92 369.41 17.31 62 121 13 18 1 
82.00 770.00 1111.50 121.71 99.64 157.29 49.31 130.52 46.51 137.45 3628.58 437.18 6479.61 303.71 94 198 38 36 2 
83.00 1900.00 1786.53 209.09 152.53 255.95 83.48 154.67 100.62 162.87 4299.77 518.04 7678.15 359.89 397 776 159 191 4 
84.00 2500.00 899.03 120.04 102.93 126.96 43.08 38.86 52.69 40.92 1080.28 130.15 1929.08 90.42 300 575 108 132 5 
85.00 2500.00 554.33 92.19 95.48 92.63 28.44 13.09 38.95 13.78 363.81 43.83 649.66 30.45 230 470 71 97 3 
86.00 2500.00 595.10 120.23 120.08 109.39 32.19 6.10 50.17 6.43 169.70 20.45 303.04 14.20 301 574 80 125 4 
87.00 2450.00 596.30 144.96 155.47 127.47 36.69 4.74 54.84 4.99 131.69 15.87 235.17 11.02 355 693 90 134 3 
88.00 1400.00 872.90 234.71 252.69 200.98 58.18 5.93 77.96 6.25 164.87 19.86 294.42 13.80 329 635 81 109 2 
89.00 400.00 851.20 229.82 248.42 196.76 56.90 5.86 76.15 6.17 162.92 19.63 290.93 13.64 92 178 23 30 1 
90.00 1500.00 1383.76 161.32 114.51 197.50 63.03 134.41 76.03 141.54 3736.66 450.20 6672.61 312.76 242 468 95 114 7 
91.00 2300.00 1029.44 139.45 105.84 151.69 50.20 59.43 65.94 62.58 1652.11 199.05 2950.20 138.28 321 592 115 152 12 
92.00 2500.00 872.87 137.54 125.01 138.89 47.58 27.44 64.65 28.90 762.83 91.91 1362.20 63.85 344 660 119 162 3 
93.00 2450.00 673.92 131.07 128.49 119.97 40.47 8.75 56.16 9.22 243.32 29.32 434.50 20.37 321 609 99 138 5 
94.00 800.00 746.87 170.55 173.41 149.69 44.89 4.97 64.82 5.24 138.24 16.66 246.86 11.57 136 258 36 52 4 
95.00 1400.00 1941.60 226.45 151.14 304.73 92.63 209.82 133.78 220.95 5833.12 702.79 10416.29 488.23 317 638 130 187 3 
96.00 2100.00 1131.93 154.12 116.01 180.36 59.03 65.13 80.83 68.58 1810.58 218.14 3233.18 151.55 324 622 124 170 6 



 

NILU OR 61/2002 

55 

97.00 2230.00 1086.25 164.91 130.32 172.72 58.21 34.11 84.75 35.92 948.37 114.26 1693.52 79.38 368 676 130 189 7 
98.00 600.00 1080.80 191.93 165.96 188.52 64.06 17.94 85.92 18.89 498.72 60.09 890.57 41.74 115 213 38 52 1 
99.00 100.00 877.15 102.78 84.90 163.90 40.40 102.86 55.47 108.32 2859.64 344.53 5106.50 239.35 10 25 4 6 2 
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100.00 2150.00 1590.51 193.12 139.42 276.80 82.01 173.21 108.18 182.40 4815.30 580.16 8598.76 403.04 415 895 176 233 5 
101.00 2450.00 1074.32 149.03 122.26 201.30 58.27 63.39 76.17 66.75 1762.19 212.31 3146.77 147.50 365 793 143 187 5 
102.00 800.00 1145.95 174.77 136.42 198.72 64.49 45.72 87.55 48.14 1270.97 153.13 2269.59 106.38 140 268 52 70 2 
103.00 400.00 1096.70 126.93 105.41 220.25 56.14 127.14 72.36 133.88 3534.39 425.83 6311.40 295.83 51 130 22 29 2 
104.00 2500.00 1319.30 160.89 127.62 276.89 74.87 135.32 88.78 142.49 3761.83 453.23 6717.56 314.87 402 1011 187 222 4 
105.00 2500.00 1077.98 154.46 128.01 229.93 61.15 63.12 79.84 66.47 1754.70 211.41 3133.38 146.87 386 895 153 200 2 
106.00 300.00 1150.75 156.26 118.94 226.73 64.50 33.92 81.99 35.72 943.03 113.62 1683.98 78.93 47 104 19 25 1 
107.00 400.00 1197.97 142.38 118.22 251.31 62.45 136.29 83.45 143.52 3788.86 456.49 6765.83 317.13 57 148 25 33 2 
108.00 2500.00 1644.76 205.36 162.93 359.26 91.71 157.28 119.21 165.62 4372.44 526.80 7807.94 365.97 513 1305 229 298 2 
109.00 2500.00 1345.60 189.58 155.23 299.39 75.14 90.19 97.97 94.97 2507.30 302.08 4477.33 209.86 474 1137 188 245 1 
110.00 2100.00 821.20 132.20 116.62 187.13 49.73 28.09 63.62 29.58 780.81 94.07 1394.30 65.35 278 638 104 134 2 
111.00 1100.00 1460.20 171.64 145.41 319.12 81.27 165.25 91.91 174.01 4593.99 553.49 8203.56 384.52 189 511 89 101 1 
112.00 2500.00 1780.60 217.71 164.21 371.23 98.10 178.14 123.28 187.59 4952.38 596.67 8843.53 414.51 544 1339 245 308 3 
113.00 2200.00 1162.26 155.44 125.40 253.37 66.67 61.97 85.15 65.26 1722.77 207.56 3076.38 144.20 342 833 147 187 5 
114.00 100.00 1219.40 161.33 128.01 260.32 67.49 35.96 85.25 37.86 999.63 120.44 1785.06 83.67 16 39 7 9 1 
115.00 2350.00 1477.67 157.67 139.33 306.18 81.47 150.13 91.38 158.09 4173.70 502.86 7453.04 349.34 371 1047 191 215 3 
116.00 2450.00 1439.53 168.94 133.84 303.39 82.11 97.18 94.52 102.33 2701.47 325.48 4824.06 226.11 414 1071 201 232 3 
117.00 700.00 861.40 113.89 96.61 188.24 50.95 45.69 57.49 48.11 1270.08 153.02 2268.00 106.31 80 199 36 40 1 
118.00 1100.00 1433.72 149.86 140.35 291.96 118.89 159.89 86.72 168.37 4444.88 535.53 7937.29 372.04 165 476 131 95 5 
119.00 2390.00 1576.73 168.80 143.28 310.59 126.19 123.85 95.72 130.41 3442.90 414.81 6148.03 288.17 403 1085 302 229 4 
120.00 1200.00 1320.02 151.56 122.46 256.15 104.41 78.79 77.82 82.97 2190.48 263.91 3911.57 183.34 182 454 125 93 4 
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121.00 2000.00 1753.67 197.71 148.81 313.90 140.12 157.92 108.97 166.29 4390.06 528.92 7839.40 367.45 395 925 280 218 3 
122.00 2500.00 1436.01 172.22 127.63 266.65 116.23 88.05 93.46 92.72 2447.92 294.93 4371.29 204.89 431 986 291 234 4 
123.00 400.00 1461.25 166.86 124.37 261.08 117.96 86.09 96.94 90.65 2393.26 288.34 4273.68 200.32 67 154 47 39 1 
124.00 300.00 2327.50 265.54 218.01 382.15 192.20 268.68 150.46 282.93 7469.32 899.92 13338.07 625.18 80 180 58 45 2 

Table 1.3, cont. 
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125.00 100.00 825.80 119.37 84.62 160.24 69.95 96.29 53.82 101.40 2676.92 322.52 4780.22 224.06 12 24 7 5 1 
126.00 2300.00 1398.76 184.55 133.19 245.90 119.78 119.76 85.59 126.11 3329.41 401.13 5945.37 278.67 424 872 275 197 5 
127.00 2400.00 525.63 88.98 63.08 121.91 46.58 28.37 38.08 29.88 788.74 95.03 1408.47 66.02 214 444 112 91 3 
128.00 200.00 637.20 95.28 67.13 131.72 56.11 38.42 43.91 40.46 1068.12 128.69 1907.36 89.40 19 40 11 9 1 
129.00 400.00 1240.00 181.48 126.08 208.99 115.21 140.54 81.63 147.99 3906.96 470.72 6976.71 327.01 73 134 46 33 1 
130.00 900.00 1039.80 149.87 101.39 181.36 96.57 118.02 68.90 124.28 3280.88 395.29 5858.71 274.61 135 254 87 62 1 
131.00 2500.00 1285.75 171.44 115.66 215.30 122.37 79.93 90.31 84.17 2221.97 267.71 3967.81 185.98 429 827 306 226 3 
132.00 1300.00 982.73 138.91 93.72 163.77 94.11 46.43 63.86 48.89 1290.69 155.51 2304.81 108.03 181 335 122 83 3 
133.00 100.00 758.60 114.63 76.51 140.43 72.15 90.22 51.11 95.00 2508.07 302.18 4478.70 209.93 11 22 7 5 1 
134.00 700.00 1583.78 228.67 139.56 216.92 157.77 179.70 101.26 189.23 4995.65 601.89 8920.80 418.14 160 250 110 71 4 
135.00 1500.00 1152.88 175.25 109.19 181.54 114.87 113.82 77.13 119.85 3164.10 381.22 5650.17 264.83 263 436 172 116 5 
136.00 1400.00 1330.60 182.10 113.65 197.62 136.38 88.22 87.03 92.90 2452.59 295.49 4379.62 205.28 255 436 191 122 1 
137.00 100.00 1330.60 182.10 113.65 197.62 136.38 62.38 87.03 65.68 1734.06 208.92 3096.54 145.14 18 31 14 9 1 
138.00 400.00 1364.60 114.63 76.51 140.43 72.15 90.22 51.11 95.00 2508.07 302.18 4478.70 209.93 46 87 29 20 2 
139.00 1000.00 1218.42 187.62 109.65 177.73 127.78 137.91 85.18 145.22 3833.79 461.90 6846.05 320.89 188 287 128 85 3 
140.00 1400.00 1134.65 178.20 101.63 165.69 121.78 93.90 77.71 98.88 2610.47 314.52 4661.56 218.50 249 374 170 109 4 
141.00 1400.00 1006.40 159.41 87.18 140.80 110.42 56.58 69.61 59.58 1573.00 189.52 2808.92 131.66 223 319 155 97 2 
142.00 400.00 1112.20 156.93 80.12 132.74 117.08 47.30 75.51 49.81 1315.02 158.44 2348.25 110.07 63 85 47 30 1 
143.00 900.00 1098.30 187.90 95.60 148.01 124.66 124.51 88.81 131.11 3461.29 417.02 6180.88 289.71 169 219 112 80 2 
144.00 1600.00 1029.66 171.88 88.71 141.67 121.75 72.45 78.55 76.29 2013.99 242.65 3596.42 168.57 275 369 195 126 5 
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145.00 1100.00 999.40 156.93 80.12 132.74 117.08 47.30 75.51 49.81 1315.02 158.44 2348.25 110.07 173 234 129 83 1 
146.00 100.00 1112.20 190.22 92.84 137.19 137.47 131.67 83.78 138.65 3660.43 441.02 6536.49 306.38 19 23 14 8 1 
147.00 1600.00 1074.28 185.98 91.41 136.53 134.91 126.54 82.44 133.25 3517.78 423.83 6281.76 294.44 298 365 216 132 3 
148.00 2450.00 917.13 172.76 80.53 125.46 116.00 65.19 70.66 68.65 1812.36 218.36 3236.35 151.69 423 505 284 173 3 
149.00 2450.00 558.65 126.50 60.56 87.55 73.81 27.28 43.52 28.73 758.51 91.39 1354.49 63.49 310 363 181 107 2 

Table 1.3, cont. 

G
rid

 c
el

l n
o.

 

To
ta

l a
re

a 
(k

m
2)

 

Av
er

ag
e 

pr
ec

ip
ita

tio
n 

am
ou

nt
 (m

m
) 

To
ta

l n
ss

 S
 d

ep
. 

(m
g 

S/
m

2 
yr

) 

To
ta

l N
 (o

xi
) 

(m
g 

N
/m

2 
yr

) 

To
ta

l N
 (r

ed
)  

(m
g 

N
/m

2 
yr

) 

To
ta

l n
ss

 K
 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

K 
(m

g 
/m

2 
yr

) 

To
ta

l n
ss

 C
a 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

C
a 

(m
g/

m
2 

yr
) 

To
ta

l N
a 

(m
g/

m
2 

yr
) 

To
ta

l M
g 

(m
g/

m
2 

yr
) 

To
ta

l C
l 

(m
g/

m
2 

yr
) 

To
ta

l s
s 

S 
(m

g 
S/

m
2 

yr
) 

To
ta

l n
ss

 S
 d

ep
os

iti
on

 
(to

n 
S 

in
 g

rid
) 

To
ta

l N
 d

ep
os

iti
on

 
(to

n 
N

 in
 g

rid
) 

To
ta

l n
ss

 K
 d

ep
os

iti
on

 
(to

n 
K 

in
 g

rid
) 

To
ta

l n
ss

 C
a 

de
po

si
tio

n 
(to

n 
C

a 
in

 g
rid

) 

N
um

be
r o

f m
et

eo
ro

l. 
si

te
s 

in
 g

rid
 

150.00 200.00 372.80 86.20 42.40 64.75 47.92 18.66 29.71 19.65 518.85 62.51 926.51 43.43 17 21 10 6 1 
151.00 1400.00 1042.90 208.45 100.04 143.10 137.47 107.54 80.58 113.25 2989.74 360.21 5338.82 250.24 292 340 192 113 2 
152.00 2400.00 922.99 177.93 82.66 124.56 123.57 57.32 72.85 60.36 1593.44 191.98 2845.42 133.37 427 497 297 175 4 
153.00 1800.00 434.80 103.58 48.33 71.15 59.32 21.73 35.76 22.89 604.17 72.79 1078.88 50.57 186 215 107 64 1 
154.00 1550.00 842.90 201.11 93.33 129.73 122.85 105.09 71.80 110.66 2921.38 351.97 5216.76 244.52 312 346 190 111 2 
155.00 2300.00 594.15 144.68 66.08 92.50 83.78 37.28 47.00 39.25 1036.25 124.85 1850.45 86.73 333 365 193 108 6 
156.00 2100.00 434.80 116.17 55.08 76.02 61.96 21.54 36.33 22.68 598.71 72.13 1069.13 50.11 244 275 130 76 1 
157.00 1300.00 420.00 114.82 53.58 72.98 59.81 16.74 34.85 17.63 465.39 56.07 831.05 38.95 149 165 78 45 1 
158.00 300.00 420.00 129.50 57.78 75.76 59.20 16.80 33.74 17.69 466.97 56.26 833.88 39.09 39 40 18 10 1 
159.00 900.00 774.05 195.73 89.90 120.46 94.36 89.07 70.64 93.79 2476.03 298.32 4421.47 207.24 176 189 85 64 2 
160.00 2500.00 506.00 148.86 68.92 91.35 76.22 31.32 43.01 32.98 870.63 104.89 1554.69 72.87 372 401 191 108 1 
161.00 2500.00 539.50 154.59 71.69 96.19 65.90 18.92 58.50 19.92 525.96 63.37 939.22 44.02 386 420 165 146 1 
162.00 2500.00 403.00 117.69 61.45 77.33 50.91 10.69 41.92 11.26 297.16 35.80 530.65 24.87 294 347 127 105 1 
163.00 1500.00 420.00 147.95 65.73 83.77 63.42 9.08 39.01 9.56 252.38 30.41 450.68 21.12 222 224 95 59 1 
164.00 300.00 1054.40 221.36 89.79 96.90 83.07 71.26 59.93 75.04 1980.98 238.67 3537.46 165.81 66 56 25 18 2 
165.00 2000.00 851.20 280.58 114.39 146.37 124.82 76.39 73.59 80.44 2123.51 255.84 3791.98 177.74 561 522 250 147 1 
166.00 2500.00 475.40 172.14 72.09 93.39 71.06 22.37 42.59 23.56 622.02 74.94 1110.75 52.06 430 414 178 106 3 
167.00 2500.00 396.50 158.85 65.00 81.49 59.51 11.69 35.57 12.31 324.96 39.15 580.28 27.20 397 366 149 89 4 
168.00 2400.00 388.20 157.66 64.54 80.69 58.35 9.43 35.00 9.93 262.04 31.57 467.94 21.93 378 349 140 84 1 
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169.00 300.00 388.20 168.32 63.85 80.66 58.27 7.12 34.91 7.50 197.98 23.85 353.53 16.57 50 43 17 10 1 
170.00 2000.00 770.30 261.01 105.50 134.94 113.48 67.55 66.67 71.13 1877.85 226.25 3353.31 157.18 522 481 227 133 2 
171.00 2400.00 373.25 178.86 63.25 82.17 62.48 20.99 32.05 22.10 583.39 70.29 1041.77 48.83 429 349 150 77 1 
172.00 2300.00 431.80 203.73 73.64 94.28 67.68 15.54 40.39 16.37 432.13 52.06 771.66 36.17 469 386 156 93 3 
173.00 400.00 278.67 190.57 61.03 70.48 45.55 8.29 27.70 8.73 230.41 27.76 411.45 19.29 76 53 18 11 1 
174.00 300.00 832.20 299.19 116.31 149.25 120.36 97.23 71.48 102.38 2702.88 325.65 4826.57 226.23 90 80 36 21 1 

Table 1.3, cont. 
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175.00 2200.00 645.00 280.63 94.55 129.58 102.04 65.54 53.63 69.01 1821.91 219.51 3253.41 152.49 617 493 224 118 1 
176.00 2340.00 601.80 269.69 93.79 118.77 93.16 40.93 52.32 43.10 1137.82 137.09 2031.83 95.24 631 497 218 122 1 
177.00 1300.00 428.00 244.21 74.65 96.15 67.42 20.40 40.76 21.49 567.25 68.34 1012.94 47.48 317 222 88 53 1 
178.00 900.00 902.00 375.00 125.84 164.62 130.81 105.24 77.65 110.82 2925.54 352.47 5224.18 244.87 337 261 118 70 1 
179.00 2300.00 507.93 276.22 83.80 107.44 73.86 54.07 50.30 56.93 1503.02 181.09 2683.97 125.80 635 440 170 116 4 
180.00 2000.00 435.70 276.58 74.46 98.69 59.78 24.78 47.99 26.09 688.85 82.99 1230.09 57.66 553 346 120 96 2 
181.00 1300.00 514.20 301.63 84.36 109.19 80.25 16.34 47.95 17.21 454.38 54.74 811.39 38.03 392 252 104 62 1 
182.00 1300.00 514.20 380.92 94.07 131.18 81.26 27.76 52.41 29.23 771.72 92.98 1378.07 64.59 495 293 106 68 1 
183.00 300.00 632.00 324.98 97.52 120.89 91.45 74.25 54.69 78.19 2064.24 248.70 3686.14 172.78 97 66 27 16 1 
184.00 1600.00 521.60 290.41 83.98 104.70 76.04 61.96 45.93 65.25 1722.50 207.53 3075.88 144.17 465 302 122 73 1 
185.00 2500.00 521.60 338.24 84.32 108.70 80.28 53.39 49.49 56.22 1484.14 178.81 2650.25 124.22 846 483 201 124 1 
186.00 2300.00 461.50 338.07 76.64 97.86 72.19 39.97 43.64 42.09 1111.10 133.87 1984.11 93.00 778 401 166 100 4 
187.00 1400.00 487.45 385.59 86.24 115.66 76.04 37.62 47.26 39.62 1045.85 126.01 1867.58 87.54 540 283 106 66 3 
188.00 400.00 677.25 379.99 105.22 127.43 90.65 79.50 66.10 83.72 2210.17 266.29 3946.73 184.99 152 93 36 26 1 
189.00 1400.00 581.80 375.32 91.76 114.50 83.37 68.55 55.35 72.18 1905.68 229.60 3403.00 159.51 525 289 117 77 1 
190.00 700.00 538.13 386.27 85.04 111.51 76.61 62.77 53.74 66.10 1745.03 210.24 3116.12 146.06 270 138 54 38 2 
191.00 300.00 474.67 367.30 77.44 101.82 65.05 56.60 50.12 59.60 1573.42 189.57 2809.68 131.70 110 54 20 15 1 

Sum              79278 146092 21719 24616  
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Table 1.4: Stations used to estimate deposition 1978-1982. 

    Precipitation concentrations Air concentrations 
No. Name EMEP_x EMEP_y SO4 NO3 NH4 SO2 SO4 NO2 HNO3+NO3 NH3+NH4 
NO01/201 Birkenes 17.50 19.88 1/78 - 12/82  1/78 -12/82 1/78 -12/82 1/78 -12/82 1/78 - 12/82 1/82 - 12/82 - - 
206 Lista 17.12 19.29 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - - - 
NO08/208 Skreådalen 16.83 19.75 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - 
NO15/215 Tustervann 15.19 25.20 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 6/78 - 12/82 6/78 - 12/82 - - - 
218 Løken 17.7 21.48 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - - - 

236 Treungen 17.21 20.31 1/78 - 12/78 
1/80 - 12/82 

1/78 - 12/82 
1/80 - 12/82 

1/78 - 12/82 
1/80 - 12/82 1/78 - 4/79 1/78 – 4/79 - - - 

237 Vatnedalen 20.31 16.72 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - - - 
400 Narbuvoll 16.42 22.85 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - - - 
NO30/385 Jergul 14.99 29.09 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 - - - 
NO39/465 Kårvatn 15.56 22.50 2/78 - 12/82 2/78 - 12/82 2/78 - 12/82 4/78 - 12/82 4/78 - 12/82 - - - 
554 Haukeland 15.58 20.65 1/81 - 12/82 1/81 - 12/82 1/81 - 12/82 - - - - - 
752 Gulsvik 16.93 21.34 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 5/78 - 1/79 5/78 – 1/79 - - - 
NO36 Hummelfjell 17.04 21.84 - - - 1/78 - 12/82 1/78 - 12/82 - - - 
S01 Ekeröd 20.40 20.03 7/79 - 12/82 7/79 - 12/82 7/79 - 12/82 5/82 – 12/82 - 5/82 – 12/82 - - 

S02 Rörvik 19.07 20.32 1/78 - 12/82 1/78 - 6/78 
7/79 - 12/82 1/78 - 12/82 1/78 - 12/82 1/78 - 12/82 4/82 - 12/82 - - 

S03 Velen 19.01 21.70 8/79-12/82 8/79-12/82 8/79-12/82 8/79 - 12/82 8/79 - 12/82 5/82 - 12/82 - - 
S05 Bredkalen 16.53 24.53 8/79 – 12/82 8/79 – 12/82 8/79 – 12/82 8/79 - 12/82 8/79 - 12/82 8/79 -12/82 - - 
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