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PRECIPITATION AND AIR CHEMISTRY AT THE NORWEGIAN
BACKGROUND STATIONS, 1986

This report presents precipitation and air chemistry data for 1986,
based on samples collected at 26 background stations in Norway. Air
measure- ments of sulphur dioxide and particulate sulphate were made

at 11 stations.

Fourteen of the stations were operated as part of the Norwegian
national environmental monitoring programme (Statlig program for foru-
rensningsovervaking) which started in 1981 with The State Pollution
Control Authority (SFT) as responsible for the co-ordination and im-
plementation of the programme. Eight of these stations are also part
of the Co-operative programme for Monitoring and Evaluation of the
Long Range Transmission of Air Pollution in Europe (EMEP), in opera-
tion from 1978. Three stations, established in 1986 for the Norwegian

forestry monitoring programme, are also included.

The present data report is a supplement to the SFT yearly report for
1986 (Statens forurensningstilsyn, 1987), and include the precipita-
tion chemistry data from ten supplementary NILU stations. Of these,
four stations have daily sampling (Lista, Vatnedalen, Loken,
Lillestrgm II has daily sampling except in the weekends), five have
weekly sampling (Risdalsheia, Lillestrgm I, Kaupanger, Kise (week),
Ny-Alesund) and two stations have monthly sampling (As and Kise
(month) ).

The air samples of sulphur dioxide and particulate sulphate are made
daily at six stations (Birkenes, Skreddalen, Hummelfjell, Karvatn,
Tustervatn, Jergul) and with sampling sequence 2+2+3 days in succes-
sion at five stations (Prestebakke, Nordmoen, Svanvik, Bjeorngya, Ny-
Alesund).

The Norwegian background measurements of zinc, cadmium and lead in
precipitation at five stations are only presented in the SFT report.
Reference is also made to the SFT report for description of analytical

methods and the discussion of the data.



The data are presented as monthly and annual values. The daily values

are available at NILU.

At the monthly precipitation sampling stations at As and Kise the
monthly mean concentrations of the main components are generally
higher than measured at the stations with daily precipitation samp-
ling. This is probably due to greater dry deposition from 1local and
long-range transported pollutants when using monthly bulk sampling. In
addition, the evaporation from the bulk sampler may cause higher con-
centrations particularly in the summer season and with small precipi-

tation amounts.
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Periode: Report nr.

nov. 1971-June 1972 NILU TN 52/73
2. halvar 1972 NILU TN 65/73
1973 NILU TN 82/74
1974 NILU TN 9/75
1975 NILU TN 13/77
1976 NILU TN 11/78
1977-1979 NILU TR 13/84
1980 NILU TR 15/84
1981 NILU TR 16/84
1982 NILU TR 21/85
1983 NILU TR 10/86
1984 NILU TR 1/87
1985 NILU TR 3/87




o

JERGUL® |

1
1
=~
N /
\ PN N 7
/ X Nt

O 25 /
0 S KARVATN |
= @ HUMMELFJELL
a ® NARBUVOLL
Q) ) |
!
& '
e NAUSTA A
KAUPANGER g

3 ® KISE
“HAUKELAND .

0% T )

oh " GULSVIK® NORDMOEN N
Y ® _[ILLESTROM

Prs @V IKEDAL LOKEN

007 @VATNEDALM®AS

o' REUNGEN, goreSTEBAKKE
* ® SKREADACEN (®

-
®BIRKENES, RISDALSHEIA 0 100

LISTA 480

~
,\\"\S«-_

-~/ S t\;
,%VANvmp)

I
¢
(J

300km

Figure 1l: Norwegian background stations, 1986.




Table 1: Background stations

TED

in Norway 1977-86.

The sites of the
stations operating in 1986 are shown in Figure 1.

Precipitation stations for the Norwegian Meteorological Institute (DNMI)
) the nearest DNMI station

Measgurements
Precipi.
Station County normal - jm.a.s.1. Lat. Long. Air | Precipitation
1931-60 (N) (E)
D W ™
mm L 2
- [s] 0
Skreagalen Vest-Agder 2015 475 58049‘ 6043' Nov 71-
Lista . 1049 13 58006' 6034' Nov 71- x
Birkenes Aust-Agder (1305) 190 58023' 8015' Nov 71- Xy | %
Risdalsheia " (1305) 340 58024’ 8019' Nov 84- x
Vatnedalsn (945) 800 59028' 7023' Nov 73- x
Gjerstgd 1250 240 58053' 8057' Nov 71-Sep 77 x
Tovdal 1253 227 58048' 8014' Nov 71-May 79 x
Treungen Telemark (1005) 270 59001' 8032' Sep 73- x
Vasser Vestfold (775) 35 59004' 10026' Apr 72-May 79 x
Gti.mel..id Buskerud 846 367 60008' 9036' Mar 72-Sep 77 x
Bakko 760 969 60041' 8001' Mar 77-Apr 79 x
Culsvik “ {760) 260 60022’ 9039' Sep 74- x
Lol‘(en Akershus (774) 150 59048' 11027' Feb 72- x
As f 785 95 59 40° 10 47° 1954- X
Lillestrom I (810) 100 59258‘ 11202' Sep 83- x
Lillestrem II (810) 100 59058' 11002' Mar 85- x
Nordmoen X (792) 200 60016' 11006' Mar 86- x
Prestebakke Ostfold 831 160 59000' 11032' Nov 85-
Tagmyra Hedmark 670 526 61025' 12004' Dec 71-Sep 77
Narbuvoll " (534) 768 62021’ 11028‘ Apr 77- x | x
Hummelf jell " - 1539 62027' 11016' Mar 73-
Kise (week) (534) 128 60046' 10048' Jan 82- x
Kise (mon;h) e (534) 128 60046' 10048' 1956-
Vikedal I Rogaland (2650) 156 59033' 6000' Mar 82-Dec 83 x
Vikeda.l. I€Ts o (2650) 60 59032' 5058' Jan 84 x
Fitjar Hordaland 1590 20 59055' 5019 Jul 72-Dec 81 x
Haukeland - 3225 204 60049‘ 5035' Aug 81- x
Skei i Jelster | Sogn og Fj. 1600 205 61034' 6,29 Jun 71-Jan 79 x
Kaupanger ' (910) 500 61009' 7006' Jul 83- x
Gaular (1820) 240 61019' 6013' Dec 83-Dec 84
Nausta (2110) 265 61035' 5054' Jan 8S5- X
Karvatn More og Romsd. (1467) 210 62047‘ 8053' Feb 78- x 1
’I\xster\{atn Nordland 1100 439 65050‘ 13055' Dec 71- x
Skrova H 742 18 68009' 14039' Sep 82-Jul 84
Alterneset (1432) 10 66018' 11001' Dec 83-Nov 84
Dividalen Troms (325) 140 68057' 19030' Dec 76-Apr 79 x
Jergul I Finnmark (370) 255 69024‘ 24036' Nov 76- x | x
Borselv 442 10 70019' 25033' Dec 76-Jan 78 x
Vesterelg o 380 14 70009‘ 28034' Dec 76-Dec 77 x
Gornitak " 375 20 70 11° 28 43° Feb 78-Dec 80 x
Varde (545) 60 70223’ 31209‘ Sep 82-Apr 85
Svanvik o & (398) 30 69027' 30002' Aug 86- x
Bjorneya Svalbard 20 74031' 19001' Jul 77-
Ny-Alesund I 1 8 78055' 11056' 74- x
Ny-Alesund II & 42 78 55° 11 55° 74-
: Daily sampling Analyses:
Weekly sampling Air, daily and three times
Monthly sampling a week (see text) : S0_ and SO
Precipitation D 3 unt (nm?. pH, conductivity. SO , NH , NO_. Ca, K, Mg. CL. Na
Precipitation W 1 : Amount (mm), Pb, Cd. Zn 4 3
Precipitation W 2 : Amount (mm), pH, conductivity, SO , NH ., NO_, Ca, K, Mg, Cl, Na
Precipitation M ¢ Amount (mm)., pH, conductivity. SO”. NH: Nog Ca. K, Mg, Cl. Na



Table 2: Annual weighted mean concentrations (peq/l) of precipitation
components and the ion balances, measured at the Norwegian
background stations, 1986.

Sea salt content
Satdon o 9 _ . e - > = S = Total ion balance
H so, N, M Ca K | Mg Na c1 so, L cation/L anion

Birkenes 54 63 43 49 9 5 13 53 61 7 1.05
Skreadalen 31 33 20 21 7 5 16 70 81 8 1.06
Vikedal II 30 35 i8 21 7 4 21 93 104 11 1.05
Treungen 65 66 40 45 7 3 6 20 24 3 1.10
Gulsvik 50 55 34 36 7 4 4 11 12 2 1.09
Narbuvoll 18 28 14 19 9 7 4 11 8 2 1531
Haukeland 19 23 11 14 6 3 17 80 83 9 1.10
Karvatn 13 113 5 9 5 3 9 39 45 5 1.15
Tustervatn 13! 16 6 9 6 4 12 49 60 6 1.06
Jergul 25 30 12 16 6 3 4 13 9 2 1.26
Lista 54 59 45 41 53 26 | 219 885 1057 107 1.01
Vatnedalen 29 32 15 13 6 6 30 25 1.20
Leken 49 60 41 40 13 4 6 25 27 3 1.05
Lillestrgm II | 60 65 41 38 9 5 16 21 2 1.02
Prestebakke 63 67 39 33 11 5 16 60 70 8 1.02
Nausta 18 17 7 5 4 2 13 55 64 7 1.02
Risdalsheia b 67 70 42 42 9 3 12 47 58 6 1.02
Lillestrgm I 50 78 44 70 15 9 7/ 25 26 4 1.16
Kaupanger 1.5 19 6 11 5 9 6 37 41 3 1.20
Ny-Alesund I 11 27 5 35 27 48 199 23

Kise (weekly) 45 53 33 38 147 6 4 9 10 2 1.21
Kise (monthly) | 65 95 44 42 25 5 6 13 16 3 0.99
As 53 82 52 57 25 10 14 36 47 7 1.04

**  One month is missing.



Table 3: Annual weighted mean concentrations of precipitation compo-
nents at the Norwegian background stations, 1986.

. i so*-s NO_-N NH -N Ca K Mg Na c1

Station 4 3 4

Hekv/l mg S/1 mg N/1  mg N/1  mg/l mg/l mg/} mg/l mg/l
Birkenes 54 1.01 0.60 0.69 0.19 0.18 0i-145; 1.21 2.17
Skreadalen 31 0.53 0.29 0.30 0.15 0.18 0.19 1.60 2.87
Vikedal II 30 0.56 0.25 0.30 0.15 0.14 0.26 2.:13 34 7.0/
Treungen 65 1.07 0.57 0.63 0.14 0.12 0.07 0.47 0.84
Gulsvik 50 0.89 0.48 0.51 0.15 0.14 0.04 0.26 0.43
Narbuvoll 18 0.44 0.20 0.27 0.19 0.27 0.05 0.25 0.28
Haukeland 19 0.36 0.16 0.20 0.12 05, 1.3 0.20 1.84 2.93
Karvatn 13, 0.20 0.07 0.13 0.10 0.11 0.11 0.89 1.61
Tustervatn 13 0.26 0.09 0.12 0.12 0.15 0.15 1,413 2.12
Jergul 25 0.49 0.16 0.23 0.12 0.13 0.04 0.31 0.33
Lista 54 0.95 0.63 0.57 1.06 1.03 2.66 20.35 37.48
Vatnedalen 29 0.51 0.21 0.19 0.13 0.22 0.07 0.68 0.90
Loken 49 0.96 057 0.56 0.26 0.17 0.08 0.58 0.97
Lillestrgm IIX 60 1.04 0.58 0.53 0.19 0.13 0.06 0,437 0.74
Prestebakke 63 1.08 0.54 0.47 0.23 0.21 0.19 1.39 2.48
Nausta 18 0.27 0.10 0.08 0.09 0.08 0.16 1.26 2.28
Risdalsheia - 67 1.12 0.58 0.59 0.18 0.12 0.14 1.08 2.04
Lillestrgm I 50 1.25 0.61 0.99 0.30 0.34 0.09 0.58 0.91
Kaupanger 15 0.30 0.09 0.15 0.10 0.37 0.07 0.86 1.45
Ny-Alesund I 11 0.43 0.07 0.49 0.55 0.58 7.04
Kise (weekly) 45 0.85 0.46 0.54 0.34 0.24 0.05 0.20 0.37
Kise (monthly) 65 1.63 0.62 0.59 0.51 0.18 0.08 0.29 0.55
As 53 1.32 0.73 0.80 0.50 0.41 0.17 0.83 1.66

**  One month is missing.



Table 4: The wet deposition of precipitation components at the
Norwegian background stations, 1986.

. H’ SO*-S NO_-N NH -N Ca K Mg Na Cl
Station 4 3 4
2 2 2 2 2 2 2 2 2
mekv/m g S/m g N/m g N/m g/m g/m g/m g/m g/m
Birkenes 88 1.62 0.97 1t £60 0.30 0.30 0.25 1.96 3.80
Skreadalen 75 1.29 0.70 0.73 0.37 0.44 0.47 3:91 7.00
Vikedal II 89 1.67 0.75 0.89 0.45 0.42 0.77 6.35 11.01
Treungen 66 1.10 0.58 0.65 0.14 0.13 0.07 0.49 0.87
Gulsvik 40 0.71 0.38 0.41 0.12 0.11 0.03 0.21 0.35
Narbuvoll 9 0.23 0.10 0.14 0.10 0.14 0.02 0.13 0.14
Haukeland 77 1.46 0.62 0.80 0.48 0.51 0.81 a7 5 U
Karvatn 17 0.26 0.09 0.16 0.13 0.14 0.14 1.14 2.06
Tustervatn 14 0.28 0.09 0.13 0.12 0.16 0.16 1.20 2.25
Jergul 6 0.12 0.04 0.06 0.03 0.03 0.01 0.08 0.08
Lista 69 1.23 0.82 0.74 1.36 1,33 3.44 26.32 48.45
Vatnedalen 29 0.51 0218 0.18 0.13 0.21 0.07 0.67 0.88
Lgken 34 0.67 0.40 0.39 0.18 0.12 0.05 0.41 0.68
Lillestrgm II 41 0.71 0.40 0.36 0.13 0.09 0.04 0.25 0.50
Prestebakke 44 0.75 0.38 0.33 0.16 0.15 0.13 0.97 1.74
Nausta 42 0.61 0523 0.18 0.21 0.19 0.37 2.92 5.28
Risdalsheia e 95 1.=59 0.83 0.84 0.26 0.17 0.20 1.54 2.90
Lillestrgm I 28 0.69 0.34 0.54 0.16 0.19 0.05 0.32 0.50
Kaupanger 13 0.26 0.08 0.13 0.09 0.31 0.06 0573 1:23
Ny-Alesund I 3 0.13 0.02 0.15 0.17 0.18 2.16
Kise (weekly) 20 0.39 0.21 0.24 0.15 0.11 0.02 0.09 0.17
Kise (monthly) 17 0.41 0.16 0.16 0.14 0.05 0.02 0.08 0.15
As 37 0.92 0.51 0.56 0.35 0.28 0.12 0.58 1.15

** One month is missing.



Table 5:

tation at the Norwegian background stations, 1986.

Monthly and annual weighted mean values of pH in precipi-

Station

Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 4.55 4.12 4.18 4.18 4.15 4.12 4.08 4.26 4.42 4.29 4.35 4.39 4.26
Skreadalen 4.92 5.02 4.45 4.41 4.36 4.43 4.12 4.24 5.00 4.55 4.62 4.72 4.51
Vikedal II 4.96 4.96 4.46 4.00 4.26 4.17 4.31 4.36 4.79 4.58 4.63 4.71 4.52
Treungen 4.50 4.13 4.05 4.16 4.13 4.16 4.00 4.10 4.73 4.33 4.18 4.41 4.19
Gulsvik 4.71 - 3.90 4.23 4.21 4.43 4.21 4.23 5.05 4.47 4.25 4.44 4.30
Narbuvoll 4.70 4.93 4.35 4.68 4.23 4.87 4.76 4.90 5.50 4.80 4.73 4.67 4.74
Haukeland 5.14 4.76 4.53 3.76 4.53 4.31 4.59 4.49 5.21 4.71 4.88 4.89 4.71
Karvatn 4.75 5.19 5.26 4.62 4.62 4.64 4.91 4.85 5.20 4.5 5.39 5.20 4.87
Tustervatn 4.62 4.98 4.79 4.55 4.92 4.45 4.67 4.43 5.33 5.07 5.00 4.83 4.88
Jergul 4.44 5.06 4.31 4.75 4.05 4.87 4.64 4.53 4.75 4.71 4.75 4.92 4.60
Lista 4.55 - 4.20 3.98 4.17 4.24 4.24 4.14 4.61 4.31 4.18 4.43 4.27
Vatnedalen 4.87 4.33 4.54 4.11 4.24 4.11 4.52 4.35 4.87 4.84 4.71 4.99 4.54
Lgken 4.53 3.69 4.32 4.67 4.09 4.13 4.28 4.22 4.90 4.35 4.35 4.29 4.31
Lillestrgm II | 4.54 - 4.12 4.33 4.14 4.32 4.04 4.19 4.58 4.16 4.19 4.21 4.22
Prestebakke 4.32 3.96 4.20 4.09 4.09 4.24 4.03 4.06 4.80 4.42 4.28 4.22 4.20
Nordmoen 4.27 4.33 4.09 4.13 4.09 4.25 4.81 4.17 4.16 4.23 (4.20)
Nausta 5.08 4.90 4.65 3.91 4.54 3.92 4.48 4.41 5.16 4.77 4.97 4.91 4.74
Svanvik 4.41 4.81 4.51 4.63 4.85 (4.61)
Risdalsheia 4.42 - 4.03 4.06 4.07 4.10 4.09 4.18 4.41 4.17 4.25 4.46 4.18
Lillestrgm I 4.61 - 4.10 4.50 4.65 4.59 4.04 4.27 4.73 4.33 4.15 (4.30)
Kaupanger 4.93 5.29 4.83 4.59 4.49 4.38 4.65 4.49 5.29 5.08 4.98 5.14 4.81
Ny-Alesund I 5.21 4.8 4.78 5.11 6.13 4.8 5.70 4.84 5.33 6.61 6.21 5.53 4.98
Kise (weekly) 4.57 4.44 3.95 4.25 4.51 4.50 4.27 4.13 5.27 4.75 4.48 4.62 4.35
Kise (monthly) | 4.55 - 3.95 3.99 4.14 3.92 4.32 3.90 4.22 4.72 4.46 4.97 4.19
As 4.54 - 4.26 4.31 4.17 4.47 4.28 4.10 5.90 6.09 4.25 4.14 4.28




Table 6: Monthly and annual weighted mean concentrations of exess sul-
phate (SO ) in precipitation at the Norwegian background sta-
tions, 1986.
Unit: mg S/1.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.43 1.29 1.35 1.38 1.5 1.75 1.35 0.73 0.76 0.81 0.94 0.84 1.01
Skreddalen 0.17 0.46 0.62 0.77 0.89 0.90 0.99 0.821 0.16 0.48 0.41 0.39 0.53
Vikedal II1 0.15 0.65 0.63 2.27 1.09 1.5 0.87 0.72 0.31 0.40 0.40 0.46 0.56
Treungen 0.25 1.04 1.49 0.97 1.27 1.7 1.69 0.97 0.50 0.8% 1.05 0.85 15407
Gulsvik 0.19 - 2.33 1.80 1.19 1.40 1.14 0.71 0.12 0.64 0.91 0.63 0.89
Narbuvoll 0.21 0.67 101 0.46 1.68 0.66 0.48 0.38 0.17 0.35 0.31 0.26 0.44
Haukeland 0.13 0.5 0.58 2.91 0.62 1.08 0.57 0.61 0.11 0.30 0.21 0.28 0.36
Karvatn 0.20 0.16 0.16 0.42 0.56 0.64 0.26 0.28 0.08 0.11 0.07 0.08 0.20
Tustervatn 0.25 0.20 0.21 0.73 0.39 1.13 0.53 0.43 0.05 0.15 0.17 0.18 0.26
Jergul 0.24 0.18 0.82 0.74 2.42 0.62 0.51 0.36 0.39 0.39 0.28 0.08 0.49
Lista 0.67 - 1.06 1.51 1.58 1.29 0.90 0.99 0.30 0.95 0.92 0.71 0.95
Vatnedalen 0.15 ©0.42 0.34 0.90 0.97 1.55 0.69 0.52 0.27 0.32 0.27 0.46 0.51
Lgken 0.35 3.96 1.19 0.55 2.24 1.36 1.28 0.88 0.47 0.89 0.73 0.83 0.96
Lillestrgm II | 0.33 - 1.30 0.97 1.78 101 2.00 0.91 0.52 1.27 0.95 1.01 1.04
Prestebakke 0.60 1.88 1.21 1.69 1.97 1.47 1.43 1.07 0.67 0.61 0.70 1.08 1.08
Nordmoen 0.72 0.75 1.59 1.46 1.42 0.65 0.26 1.15 0.96 0.95 (0.99)
Nausta 0.13 0.19 0.35 2.05 0.46 2.00 0.44 0.41 0.11 0.23 0.15 0.17 0.27
Svanvik 1.35 0.47 0.64 0.32 0.31 (0.62)
Risdalsheia 0.48 - 1.8 1.71 1.69 1.60 1.16 0.73 0.93 1.09 0.98 0.98 1.12
Lillestrgm I 0.57 - 1.86 1.47 2.30 1.18 1.48 0.93 0.77 1.08 1.29 (1.25)
Kaupanger 0.21 0.50 0.33 0.7 0.5 0.80 0.52 0.44 0.13 0.22 0.19 0.14 0.30
Ny-Alesund I 0.42 0.52 0.32 0.75 2.99 0.66 0.60 0.47 0.25 0.30 0.01 0.46 0.43
Kise (weekly) 0.39 0.90 2.35 1.34 1.51 1.3¢6 1.41 0.65 0.33 0.79 0.64 0.55 0.85
Kise (monthly) | 0.38 - 3.28 2.46 2.79 3.14 2.04 1.57 1.83 0.96 0.92 0.92 1.53
As 0.54 - 1.78 1.5 1.73 1.74 1.63 1.04 3.46 1.29 0.90 1.44 1.32
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Table 7: Monthly and annual weighted mean concentrations of nitrate

(NO_ ) in precipitation at the Norwegian background stations,

1988.

Unit: mg N/1.
Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.39 0.76 0.75 1.11 0.90 0.73 0.73 0.33 0.55 0.55 0.66 0.49 0.60
Skreadalen 0.10 0.60 0.41 0.68 0.39 0.41 0.5 0.35 0.08 0.28 0.22 0.20 0.29
Vikedal II 0.09 0.30 0.36 1.33 0.44 0.59 0.30 0.31 0.11 0.25 0.19 0.17 0.25
Treungen 0.40 0.78 0.82 0.71 0.54 0.55 0.90 0.45 0.20 0.47 0.64 0.54 0.57
Gulsvik 0.57 - 1.68 1.07 0.42 0.43 0.48 0.32 0.09 0.34 0.58 0.45 0.48
Narbuvoll 0.22 0.30 1.08 0.17 0.52 0.14 0.12 0.11 0.02 0.26 0.24 0.23 0.20
Haukeland 0.09 0.36 0.34 1.41 0.23 0.31 0.22 0.27 0.02 0.13 0.08 0.13 0.16
Karvatn 0.09 0.05 0.07 0.09 0.22 0.17 0.09 0.10 0.02 0.08 0.03 0.03 0.07
Tustervatn 0.28 0.05 0.13 0.17 0.12 0.30 0.13 0.15 0.01 0.05 0.05 0.18 0.09
Jergul 0.47 0.08 0.32 0.22 0.43 0.11 0.11 0.09 0.05 0.20 0.21 0.07 0.16
Lista 0.45 - 0.66 1.31 0.92 0.80 0.84 0.57 0.31 0.69 0.52 0.51 0.63
Vatnedalen 0.16 0.58 0.28 0.65 0.39 0.47 0.28 0.20 0.10 0.13 0.14 0.10 0.21
Loken 0.42 1.64 0.88 0.53 0.87 0.41 0.40 0.57 0.24 0.57 0.47 0.59 0.57
Lillestrgm II | 0.38 - 0.92 0.77 0.71 0.38 0.76 0.38 0.27 0.69 0.62 0.63 0.58
Prestebakke 0.46 1.10 0.84 1.27 0.88 0.59 0.50 0.28 0.01 0.30 0.49 0.59 0.54
Nordmoen 0.60 0.63 0.68 0.38 0.49 0.21 0.18 0.58 0.65 0.53 [](0.49)
Nausta 0.07 0.13 0.18 0.84 0.19 0.46 0.07 0,07 0.01 0.11 0.03 0.09 0.10
Svanvik 0.05 0.08 0.30 0.20 0.10 ||(0.14)
Risdalsheia 0.42 - 0.91 1.53 0.83 0.70 0.50 0.26 0.04 0.64 0.68 0.49 0.58
Lillestrgm I | 0.49 - 1.10 1.04 0.87 0.45 0.60 0.32 0.19 0.58 0.69 (0.61)
Kaupanger 0.18 0.37 0.26 0.23 0.12 0.10 0.08 0.06 0.04 0.02 0.06 0.09 0.09
Ny-Alesund I [ 0.07 0.08 0.04 0.08 0.62 0.10 0.08 0.05 0.04 0.03 0.06 0.08 0.07
Kise (weekly) | 0.50 ©0.76 1.47 0.93 0.57 0.37 0.46 0.27 0.20 0.52 0.43 0.41 0.46
Kise (monthly){ 0.70 - 1.52 1.23 0.89 0.60 0.55 0.55 0.60 0.55 0.47 0.36 0.62
As 0.49 - 1.16 1.38 0.80 0.58 0.64 0.47 0.71 0.69 0.74 0.74 0.73
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Table 8: Monthly and annual weighted mean concentrations of ammonium
(NH ) in precipitation at the Norwegian background stations,
198%6. Unit: mg N/1.
Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.33 0.44 0.98 1.01 1.07 0.94 0.68 0.39 0.66 0.7t 0.76 0.55 0.69
Skreadalen 0.09 - 0.47 0.46 0.44 0.51 0.51 0.42 0.10 0.25 0.22 0.27 0.30
Vikedal II 0.08 0.57 0.37 1.48 0.55 0.84 0.46 0.39 0.18 0.23 0.19 0.22 0.30
Treungen 0.17 0.23 0.91 0.53 0.61 0.94 0.84 0.54 1.28 0.56 0.62 0.59 0.63
Gulsvik 0.40 - 1.81 1.08 ©6.53 1.03 0.55 0.33 0.20 0.31 0.56 0.36 0.51
Narbuvoll 0.08 0.60 0.76 0.15 0.76 0.47 0.45 0.27 0.07 0.15 0.09 0.09 0.27
Haukeland 0.11 0.46 0.38 1.36 0.37 0.48 0.40 0.30 0.03 0.09 0.14 0.14 0.20
Karvatn 0.05 0.10 0.09 0.09 0.41 0.31 0.26 0.41 0.03 0.04 0.03 0.05 0.13
Tustervatn 6.07 0.07 0.06 0.3 0.18 0.51 0.41 0.07 0.03 0.04 0.06 0.06 0.12
Jergul 0.04 0.02 0.34 0.06 0.19 0.31 0.25 0.10 0.05 0.12 0.98 0.03 0.23
Lista 0.59 - 0.68 0.68 1.02 0.63 0.55 0.60 0.22 0.57 0.44 0.40 0.57
Vatnedalen 0.11 0.17 ©0.17 0.37 0.35 0.58 0.20 0.16 0.02 0.05 0.12 0.17 0.19
Lgken 0.26 - 0.98 0.40 1.23 0.51 0.64 0.44 0.40 0.58 0.33 0.44 0.56
Lillestrgm II | 0.20 - 0.90 0.84 0.88 0.44 0.80 0.44 0.21 0.67 0.28 0.50 0.53
Prestebakke 0.3 0.93 0.92 1.19 1.05 0.59 0.38 0.17 0.02 0.08 0.37 0.42 0.47
Nordmoen 0.54 0.48 0.79 0.42 0.39 0.12 0.11 0.65 0.44 0.40 [[(0.41)
Nausta 0.07 0.12 0.17 0.63 0.18 0.37 0.02 0.02 0.02 0.06 0.02 0.06 0.08
Svanvik 0.32 0.15 0.25 0.08 0.18 [[(0.19)
Risdalsheia 0.30 - 1.21 1.34 0.98 0.86 0.33 0.23 0.42 0.53 0.62 0.59 0.59
Lillestrgm I | 0.51 - 1.32 1.18 2.60 0.91 0.81 0.93 0.52 0.65 0.55 (0.99)
Kaupanger 0.31 0.58 0.30 0.40 0.12 0.23 0.28 0.06 0.15 0.03 0.06 0.17 0.15
Ny-Alesund I | 0.06 0.14 0.05 0.21 1.08 0.13 3,10 1.66 0.21 0.44 0.17 0.02 0.49
Kise (weekly) | 0.28 0.76 1.53 0.71 1.11 0.70 0.85 0.34 0.41 0.8 0.38 0.26 0.54
Kise (monthly)| 0.22 - 1.80 0.78 1.32 0.62 1.24 0.56 0.80 0.56 0.36 0.02 0.59
As 0.28 - 1.40 1.30 0.96 1.18 0.90 0.90 - 0.74 0.32 0.60 |[}(0.80)
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Table 9: Monthly and annual weighted mean concentrations of calcium

(Ca) in precipitation at the Norwegian background stations,

1986.

Unit: mg/1.
Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.10 0.29 0.19 0.28 0.34 0.25 0.19 0.12 0.18 0.14 0.23 0.17 0.19
Skreadalen 0.14 0.29 0.15 0.53 0.19 0.15 0.14 0.12 0.05 0.08 0.18 0.16 0.15
Vikedal IX 0.18 0.25 0.16 0.38 0.23 0.27 0.10 0.10 0.06 0.12 0.17 0.19 0.15
Treungen 0.06 ©0.24 0.14 0.13 0.18 0.25 0.17 0.13 0.10 0.06 0.13 0.17 0.14
Gulsvik 0.10 - 0.36 0.85 0.18 0.21 0.16 0.08 0.16 0.11 0.10 0.08 0.15
Narbuvoll 0.14 0.33 0.59 0.23 0.46 0.20 0.11 0.10 0.31 0.20 0.22 0.09 0.19
Haukeland 0.14 0.16 0.17 0.31 0.11 0.12 0.19 0.12 0.04 0.11 0.11 0.16 0.12
Karvatn 0.08 0.08 0.10 0.09 0.22 0.10 0.07 0.11 0.05 0.17 0.15 0.04 0.10
Tustervatn 0.10 0.13 0.13 0.14 0.15 0.24 0.07 0.08 0.02 0.10 0.17 0.10 0512
Jergul 0.09 0.09 0.17 0.29 0.29 0.14 0.11 0.05 0.08 0.14 0.16 0.09 0.12
Lista 0.82 - 0.82 0.60 0.49 0.36 0.48 0.43 1.11 1.14 1.34 2.49 1.06
Vatnedalen 0.08 0.16 0.11 0.08 0,20 0.20 0.19 0.08 0.52 0.17 0.10 0.08 0.13
Loken 0.14 0.44 0.60 0.47 0.55 0.16 0.24 0.12 0.20 0.16 0.16 0.14 0.26
Lillestrgm II | 0.12 - 0.21 0.25 0.49 0.22 0.52 0.13 0.15 0.14 0.13 0.17 0.19
Prestebakke 0.61 0.31 0.20 0.37 0.35 0.39 0.24 0.17 0.36 0.23 0.15 0.16 0.23
Nordmoen 0.10 0.12 0.40 0.16 0.24 0.05 0.06 0.10 0.14 0.09 }|(0.13)
Nausta 0.09 0.04 0.10 0.25 0.08 0.18 0.07 0.05 0.03 0.09 0.11 0.10 0.09
Svanvik 0.20 0.10 0.18 0.08 0.24 [](0.14)
Risdalsheia 0.18 - 0.21 0.55 0.28 0.19 0.14 0.13 0.23 0.13 0.20 0.23 0.18
Lillestrgm I | 0.21 - 0.41 0.52 0.68 0.32 0.34 0,10 0.29 0.21 0.24 (0.30)
Kaupanger 0.14 0.22 0.15 0.18 0.10 0.07 0.11 0.07 0.08 0.09 0.08 0.12 0.10
Ny-Alesund I | 0.67 0.37 0.12 0.38 1.37 0.58 0.68 0.47 2.00 2.26 1.08 0.75 0.55
Kise (weekly) | 0.48 0.61 0.60 0.63 0.59 0.51 0.49 0.09 0.44 0.51 0.18 0.20 0.34
Kise (monthly) | 0.44 - 0.64 ©0.90 1.08 0.93 0.57 0.19 0.23 0.44 0.24 0.77 0.51
As 0.40 - 0.67 0.76 0.38 0.54 0.41 0.18 3.32 1.72 0.33 0.22 0.50
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Table 10: Monthly and annual weighted mean concentrations of potassium
(K) in precipitation at the Norwegian background stations,
1986.
Unit: mg/1.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.19 0.25 0.14 0.15 0.21 0.22 0.23 0.09 0.64 0.15 0.30 0.18 0.18
Skreadalen 0.26 - 0.18 0.17 0.13 0.13 0.13 0.16 0.13 0.13 0.25 0.19 0.18
Vikedal II 0.16 0.55 0.20 0.14 0.09 0.13 0.06 0.08 0.08 0.13 0.20 0.16 0.14
Treungen 0.19 0.06 0.19 0.10 0.09 0.19 0.08 0.07 O©0.51 0.08 0.11 0.12 0.12
Gulsvik 0.10 - 0.24 0.16 0.13 0.29 0.12 0.06 0.34 0.13 0.15 0.14 0.14
Narbuvoll 0.09 0.17 0.34 0.11 0.16 0.15 0.13 0.18 1.20 0.17 0.13 0.08 0.27
Haukeland 0.17 0.09 0.18 0.14 0.16 0.08 0.20 0.08 ©0.05 0.11 0.15 0.12 0.13
Karvatn 0.13 0.13 0.11 0.11 0.13 0.15 0.07 0.18 ©0.06 0.15 0.15 0.08 0.11
Tustervatn 0.17 0.14 0.13 0.40 0.10 0.29 0.19 0.07 0.06 0.11 0.20 0.10 0.15
Jergul 0.29 0.06 0.24 0.27 0.12 0.29 0.07 0.03 0.05 0.07 0.34 0.11 0.13
Lista 0.86 - 1.26 0.38 0.20 0.23 0.26 0.34 0.91 1.25 1.36 2.36 1.03
Vatnedalen 0.29 0.21 0.07 0.05 0.14 0.11 0.18 0.05 0.64 0.43 0.14 0.33 0.22
Lgken 0.29 - 0.15 0.20 0.21 0.20 0.15 0.13 0.22 0.12 0.17 0.13 0.17
Lillestrgm II | 0.09 - 0.08 0.12 0.21 0.30 0.20 0.14 0.22 0.11 0.08 0.09 013
Prestebakke 0.37 0.1 0.22 0.09 0.12 0.37 0.15 0.13 0.64 0.38 0.17 0.11 0.21
Nordmoen 0.07 0.05 0.16 0.13 0.05 0.05 0.11 0.06 0.15 0.11 (0.09)
Nausta 0.08 0.01 0.06 0.08 0.07 0.08 0.03 0.01 0.10 0.09 0.09 0.11 0.08
Svanvik 0.19 0.11 0.09 0.08 0.27 (0.14)
Risdalsheia 0.16 - 0.12 0.32 0.09 0.10 0.08 0.05 0.16 O0.16 0.17 0.17 0.12
Lillestrgm I 0.10 - 0.30 0.21 1.44 0.47 0.23 0.25 0.35 0.15 0.15 (0.34)
Kaupanger 0.69 1.28 0.54 0.11 0.06 0.11 0.37 0.27 0.55 0.25 0.30 0.44 0.37
Ny-Alesund I Ok 218

Kise (weekly) 0.47 0.28 0.33 0.10 0.2¢ 0.29 0.19 0.13 0.35 0.51 0.11 ©0.14 0.24
Kise (monthly) | 0.04 - 0.27 0.09 0.22 0.41 0.59 0.04 0.35 0.28 0.07 0.15 0.18
As 0.06 - 0.12 0.18 0.36 0.49 0.32 0.26 - 2.65 0.15 0.15 (0.41)




Table 11: Monthly and annual weighted mean concentrations of magnesium
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(Mg) in precipitation at the Norwegian background stations,

1986.
Unit: mg/1.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 0.21 0.18 0.14 0.18 0.11 0.07 0.06 0.07 0.10 0.21 0.22 0.19 0::15
Skreadalen 0.30 0.34 0.25 0.23 0.11 0.04 0.05 0.09 0.09 0.16 0.27 0.25 0.19
Vikedal II 0.42 0.31 0.33 0.11 0.17 0.06 0.08 0.08 0.12 0.29 0.39 0.33 0.26
Treungen 0.03 0.04 0.04 0.09 0.07 0.06 0.04 0.05 0.05 0.08 0.11 0.09 0.07
Gulsvik 0.02 - 0.10 0.11 0.03 0.05 0.04 0.03 0.03 0.05 0.07 0.03 0.04
Narbuvoll 0.03 0.10 0.11 0.02 0.06 0.04 0.03 0.02 0.12 0.06 0.05 0.03 0.05
Haukeland 0.38 0.27 0.36 0.10 0.11 ©0.05 0.08 0.09 0.09 0.22 0.23 0.27 0.20
Karvatn 0.17 0.14 0.14 0.07 0.04 0.03 0.04 0.07 0.08 0.20 0.21 0.07 0.11
Tustervatn 0.03 0.22 0.23 0.06 0.03 0.12 0.09 0.02 0.02 0.22 0.27 0.09 0.15
Jergul 0.03 0.09 0.05 0.04 0.06 0.04 0.02 0.03 0.04 0.03 0.12 0.08 0.04
Lista 2.34 - 2.07 0.83 0.39 0.43 0.77 0.91 3.40 3.29 3.64 6.28 2.66
Vatnedalen 0.05 0.05 0.07 0.01 0.06 0.03 0.06 0.02 0.10 0.13 0.08 0.09 0.07
Loken 0.09 0.11 0.06 0.05 0.11 0.07 0.06 0.04 0.05 0.11 0.14 0.06 0.08
Lillestrgm II | 0.04 - 0.05 0.04 0.07 0.05 0.08 0.04 0.02 0.08 0.09 0.06 0.06
Prestebakke 0.40 0.12 0.09 0.06 0.11 0.16 0.11 0.09 0.45 0.28 0.26 0.23 0.19
Nordmoen 0.04 0.04 0.07 ©0.04 0.04 0.01 0.00 0.05 0.09 0.05 (0.04)
Nausta 0.17 0.07 0.23 0.07 0.09 0.05 0.04 0.02 0.07 0.22 0.17 0.19 0.16
Svanvik 0.11 0.14 0.11 0.05 0.46 (0.14)
Risdalsheia 0.26 - 0.14 0.40 0.10 0.06 0.04 0.08 0.11 0.16 0.21 0.24 0.14
Lillestrgm I 0.07 - 0.08 0.06 0.20 0.12 0.08 0.05 0.04 0.12 0.12 (0.09)
Kaupanger 0.08 0.13 0.06 0.04 0.05 0.02 0.03 0.02 0.05 0.16 0.10 0.08 0.07
Ny-Alesund I 1.17 0.55 0.27 0.25 0.74 0.30 0.40 0.25 0.81 1.76 1.36 0.98 0.58
Kise (weekly) 0.06 0.05 0.10 0.07 0.09 0.07 0.07 0.02 0.05 0.10 0.05 0.03 0.05
Kise (monthly) | 0.05 - 0.13 0.21 0.18 0.12 0.08 0.05 0.02 0.09 0.06 0.05 0.08
As 0.10 - 0.13 0.16 0.11 0.13 0.09 0.06 0.51 0.74 0.20 0.15 0.17




Table 12:

Monthly and annual weighted mean concentrations of sodium
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(Na) in precipitation at the Norwegian background stations,

1986.

Unit: mg/1.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 1.85 1.73 1.15 1.37 0.78 0.40 0.37 0.49 0.98 1.69 1.77 1.59 1.21
Skreadalen 2.7 3.50 2.17 0.5 0.78 0.35 0.37 0.76 0.90 1.33 2.20 2.29 1.60
Vikedal II 3.45 2.10 3.08 0.62 1.26 0.27 0.51 0.52 1.08 2.19 3.10 2.93 2.13
Treungen 0.3 0.23 0.39 0.70 0.47 0.22 0.16 0.24 0.24 0.58 0.83 0.71 0.47
Gulsvik 0.22 - 1.50 0.41 0.15 0.16 0.17 0.11 0.06 0.28 0.46 0.26 0.26
Narbuvoll 0.26 0.70 0.68 0.26 0.45 0.15 0.27 0.14 0.23 0.25 0.29 0.19 0.25
Haukeland 3.09 2.08 3.01 0.63 0.83 0.30 0.42 0.48 0.79 1.79 1.93 3.64 1.84
Karvatn 1.41 1.27 1.28 0.67 0.27 0.20 0.24 0.25 0.78 1.68 1.73 0.62 0.89
Tustervatn 0.32 1.81 1.88 0.57 0.18 0.74 0.08 0.16 0.25 1.62 2.09 0.73 1. 113
Jergul 0.42 0.83 0.92 0.79 0.31 0.31 0.120 0.17 0.32 0.17 0.36 0.78 0.31
Lista 19.60 - 17.25 6.48 3.02 3.41 5.88 6.31 27.20 20.98 27.26 51.86 20.35
Vatnedalen 0.65 0.54 0.63 0.14 0.49 0.22 0.68 0.20 0.30 0.61 0.63 1.42 0.68
Loken 0.94 0.58 0.48 0.32 0.59 0.40 0.26 0.25 0.49 0.89 1.14 0.46 0.58
Lillestrgm II | 0.35 - 0.36 0.26 0.38 0.27 0.27 0.21 0.20 0.58 0.68 0.34 0.37
Prestebakke 2.14 0.84 1,07 0.26 O0.61 0.8 0.58 0.56 3.58 1.82 2.02 1.96 1.39
Nordmoen 0.54 0.29 0.42 0.14 0.22 0.09 0.10 0.35 0.58 0.39 (0.32)
Nausta 1.42 0.62 1.75 0.50 0.77 0.21 0.34 0.12 0.65 1.80 1.32 1.58 1.26
Svanvik 0.46 1.11 0.63 0.31 3.81 (1.01)
Risdalsheia 2.05 - 1.18 3.04 0.71 0.30 0.30 0.47 0.8 1.20 1.68 1.79 1.08
Lillestrgm I 0.48 - 0.73 0.49 1.60 0.22 0.30 0.17 0.32 0.77 0.86 (0.58)
Kaupanger 1.40 2.62 1.01 0.12 0.37 0.11 0.26 0.29 0.89 1.37 1.08 1.03 0.86
Ny-Alesund I 3.76

Kise (weekly) 0.20 0.30 0.47 0.34 0.37 0.11 0.14 0.11 0.12 0.33 0.26 0.14 0.20
Kise (monthly) | 0.20 - 0.96 0.68 0.54 0.18 0.15 0.18 0.34 0.40 0.34 0.15 0.29
As 0.68 - 1.00 0.82 0.46 0.46 0.40 0.28 2.60 1.50 1.44 1.15 0.83
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Table 13: Monthly and annual weighted mean concentrations of chloride

(C1) in precipitation at the Norwegian background stations,

1986.

Unit: mg/1.
Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 2.92 2.94 211 2.44 1.338 0.61 0.70 0.94 1.92 2.98 3.26 2.98 2117
Skreadalen 3.93 - 3.61 1.00 1.38 0.44 0.70 1.42 1.46 2.67 4.04 4.28 2.87
Vikedal II 5.65 3.10 4.28 1.54 2.14 0.48 0.89 0.90 2.00 4.35 5.66 5.00 3.70
Treungen 0.49 0.25 0.68 1.34 0.62 0.30 0.38 0.40 0.49 1.20 1.59 1.28 0.84
Gulsvik 0.28 - 1.36 0.72 0.27 0.20 0.27 0.21 0.13 0.63 0.96 0.44 0.43
Narbuvoll 0.38 1.43 0.76 0.32 0.29 0.11 0.14 0.17 0.33 0.40 0.39 0.30 0.28
Haukeland 5.09 3.38 4.82 1.15 1.43 0.55 0.79 0.86 1.47 3.22 3.43 4.30 2.93
Karvatn 2.41 2.22 2.24 1.32 0.39 0.16 0.47 0.44 1.48 3.07 3.21 1.05 1.61
Tustervatn 0.27 3.21 3.26 1.09 0.28 1.25 0.15 0.16 0.42 3.47 3.86 1.03 2.12
Jergul 0.38 1.07 0.29 0.31 0.18 0.43 0.10 0.30 0.37 0.22 0.35 1.12 0.33
Lista 33.24 - 26.52 11.69 5.29 6.55 6.87 13.88 45.16 36.63 55.20 100.59 37.48
Vatnedalen 1.00 0.88 1.05 0.88 0.87 0.28 0.47 0.23 0.69 1.32 1.10 1.20 0.90
Loken 1.45 - 0.91 0.5 0.68 0.39 0.44 0.38 0.90 1.66 1.96 0.82 0.97
Lillestrgm II | 0.67 - 0.97 ©0.60 0.63 0.21 0.50 0.36 0.43 1.10 1.39 0.70 0.74
Prestebakke 5.08 1.43 1.36 0.62 0.98 1.17 1.01 0.90 5.76 3.64 3.79 3.51 2.48
Nordmoen 0.76 0.59 0.37 0.20 0.39 0.16 0.25 0.76 1.04 0.52 (0.51)
Nausta 2.38 1.07 3.14 1.16 1.30 0.35 0.60 0.25 1.21 3.26 2.43 2.86 2.28
Svanvik 1.07 1.99 1.58 0.62 6.95 (1.97)
Risdalsheia 3.52 = 2.10 5.20 1.26 0.40 0.48 0.88 1.60 2.45 3.14 3.85 2.04
Lillestrgm I 0.77 - 1.46 0.87 1.07 0.38 0.52 0.32 0.56 1.80 1.56 (0.91)
Kaupanger 2.18 3.80 1.67 0.30 0.59 0.15 0.38 0.53 1.56 2.57 1.97 1.51 1.45
Ny-Alesund I | 15.83 7.28 4.05 3.45 5.00 2.79 2.89 0.80 2.92 21.67 16.45 12.56 7.04
Kise (weekly) | 0.39 0.53 1.02 0.75 0.42 0.26 0.27 0.19 0.37 0.69 0.52 0.24 0.37
Kise (monthly)| 0.38 - 0.83 0.96 0.56 0.42 0.36 0.32 0.96 0.79 0.55 0.83 0.55
As 1.38 - 1.87 1.73 0.75 0.73 0.88 0.48 - 3.94 2.96 1.99 (1.66)
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Table 14: Monthly and annual amounts of precipitation at the Norwegian
background stations, 1986.
Unit: mm, NILU-sampler.

% of noomal

Station Jn Feb MarchPpril May Jme July Ayg Sept Ot N Dec Year IND
Birkenes 150 1n 175 58 140 86 82 268 12 219 212 202 1613 110*
Skreddalen 205 2 29 63 248 8 129 13 149 370 42 404 2439 17
Vikedal IX 243 6 302 29 20 1M1 195 173 378 430 49 39 2975 127*
Treungen 74 6 9% 32 95 91 45 185 14 115 14 132 1030 9g*
Gulsvik kv o 28 2 97 42 72 162 39 73 74 158 804 101*
Narbuvoll 38 4 13 16 25 43 98 73 64 3 36 75 518 112
Haukeland 182 21 36l 28 387 114 22 115 57 576 913 54 4009 129
Karvatn 118 3B 14 89 54 63 120 117 273 134 150 12 1277 106*
Tustervatn 19 100 69 51 9 25 14 12 137 213 185 56 1060 97
Jergul 15 10 6 13 o0 13 58 44 19 27 24 10 0 73
Lista 134 0 10 2 18 77 80 108 71 27 197 157 1293 123
Vatnedalen 0 7 99 16 74 o 68 117 29 102 135 188 987 1n7*
Legken 65 1 %4 41 43 32 5% 119 27 72 a3 68 701 100*
Lillestrgm IT | 79 o 7 30 47 B 27 138 2 83 78 77 685 95%
Prestebakke 2 4 7B 24 62 A4 58 9 b4} 74 165 63 699 116
Nordwen 6l 0 8 35 N 17 3 83 83 119 (703) 99*
Nausta 100 47 289 9 a0 35 66 81 230 345 587 36 214 12
Svarvik 20 29 17 24 1n (101) 110*
Risdalsheia 99 0 130 18 131 93 8 300 n zz 27 10 1422 110*
Lillestrgm I 75 1 e 30 81 30 5 18 2 45 64 554 95*
Kaupanger 33 12 45 p73 64 37 49 8 110 88 148 1% 849 132*
Ny-Alesund I 3 40 99 16 1 14 28 pal 10 12 12 19 307

Kise (westly) 53 2 2 16 29 33 2% 12 K 2 k74 57 456 93*
Kise (mnthly) | 29 o 1 8 17 17 2 62 9 2 K18 a1 27 93*
As 75 0 88 2 72 0 84 9 2 55 97 73 696 9a

* Nexmeste INMI-Station.
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Table 15: Monthly and annual wet deposition of strong acid (H") at the
Norwegian background stations, 1986.
Unit: meq/mz.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year

Birkenes 4.20 0.80 11.52 3.80 9.82 6.58 6.91 14.62 0.45 11.23 9.57 8.28 87.80
Skreadalen 2.49 0.01 8.19 2.44 10.92 3.08 9.87 7.78 1.51 10.49 10.20 7.67 74.65
Vikedal II 2.65 0.07 10.39 2.89 11.49 7.60 9.49 7.47 6.13 11.45 11.58 7.80 89.01
Treungen 2.34 0.48 8.55 2.26 7.02 6.25 4.44 14.86 0.26 5.39 9.47 5.17 66.49
Gulsvik 0.63 0.00 3.51 1.69 5.95 1.57 4.44 9.53 0.35 2.46 4.20 5.79 40.11
Narbuvoll 0.76 0.05 0.60 0.34 1.45 0.57 1.72 0.93 0.20 0.53 0.67 1.60 9.42
Haukeland 1.30 0.36 10.76 4.89 11.33 5.65 5.75 3.70 3.54 11.35 12.09 6.76 77.46
Karvatn 2.08 0.22 0.08 2.13 1.28 1.45 1.46 1.65 1.71 3.80 0.61 0.70 17.18
Tustervatn 0.47 1.05 1.13 1.44 1.09 0.8 2.22 0.44 0.63 1.84 1.87 0.84 13.88
Jergul 0.55 0.09 0.29 0.24 0.84 0.17 1.32 1.29 0.35 0.53 0.43 0.12 6.23
Lista 3.79 ~0 6.45 2.36 8.66 4.48 4.57 7.89 1.74 10.62 13.14 5.77 69.48
Vatnedalen 1.22 0.34 2.87 1.27 4.24 4.98 2.04 5.19 0.39 1.48 2.64 1.91 28.57
Leken 1.91 25 4.45 0.87 3.44 2.40 2.92 7.25 0.35 3.22 3.68 3.47 34.21
Lillestrgm II | 2.26 ~0 5.42 1.37 3.36 1.34 2.44 8.84 0.75 5.69 5.05 4.78 41.28
Prestebakke 1.13 0.38 4.8 1.94 5.07 1.97 5.36 8.11 0.37 2.79 8.55 3.77 44.33
Nordmoen 3.27 1.40 4.26 2.59 6.50 7.14 0.50 5.52 5.73 6.99 (43.93)
Nausta 0.83 0.59 6.49 1.16 6.00 4.13 2.20 3.14 1.58 5.88 6.32 3.88 42.21
Svanvik 0.77 0.45 0.53 0.55 0.16 |[( 2.45)
Risdalsheia 3.81 0 12.23 1.57 11.26 7.37 7.07 19.94 0.42 15.36 12.13 3.85 95.00
Lillestrgm I | 1.84 ~0 4.97 0.96 1.15 0.77 4.64 6.33 0.52 2.15 4.52 27.85
Kaupanger 0.33 0.06 0.68 0.61 2.04 1.5 1.12 2.70 0.56 0.74 1.55 1.12 TR
Ny-Alesund I | 0.21 0.56 1.66 ©0.13 0.00 0.20 0.06 0.30 0.05 0.00 0.01 0.06 3.23
Kise (weekly) | 1.43 0.06 2.38 0.92 0.89 1.02 1.42 8.92 0.18 0.51 1.23 1.37 20.31
Kise (monthly) | 0.82 0 1.27 0.81 1.22 2.03 1.03 7.82 0.51 0.41 1.06 0.44 17.42
As 2.17 O 4.8¢ 1.08 4.74 1.01 4.42 7.90 0.00 0.04 5.43 5.32 36.95




Table 16: Monthly and annual wet deposition of excess sulphate (SO )
at the Norweglan background stations, 1986.
Unit: mg S/m" .
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Station Jan Feb March April May June  July Aug Sept Oct Nov Dec Year
Birkenes 64 14 235 79 218 1531 111 195 9 177 200 170 1622
Skreadalen 34 1 141 49 221 74 128 110 24 177 175 156 1289
Vikedal II 37 4 190 66 228 73 169 124 119 172 200 184 1666
Treungen 18 7 144 31 121 159 76 179 7 93 151 112 1097
Gulsvik 6 4} 66 51 115 9 82 114 5 47 68 99 711
Narbuvoll 8 3 13 7 41 28 47 28 11 12 11 20 229
Haukeland 23 12 208 83 241 123 127 70 63 175 188 147 1459
Karvatn 24 6 2 38 30 40 31 33 23 15 11 9 260
Tustervatn 5 20 14 37 35 28 55 5 7 31 31 10 278
Jergul 4 2 5 10 23 8 30 16 8 10 7 1 122
Lista 90 ~0 108 34 201 100 72 107 21 205 181 112 1230
Vatnedalen 14 3 34 15 72 99 47 61 8 33 36 86 506
Lgken 23 5 112 22 95 44 71 105 13 64 60 56 671
Lillestrgm II | 26 ~0 92 29 83 28 53 126 15 105 74 78 709
Prestebakke 14 7 93 40 122 50 83 99 15 45 116 68 753
Nordmoen 44 22 84 51 112 82 9 95 80 113 (692)
Nausta 13 9 101 19 97 69 29 33 25 78 85 55 614
Svanvik 27 14 34 8 3 (62)
Risdalsheia 48 0 241 31 222 149 100 219 10 248 213 107 1586
Lillestrgm I 42 ~0 115 45 118 35 75 110 21 49 82 693
Kaupanger 7 6 15 18 35 30 26 37 14 19 27 22 256
Ny-Alesund I 14 20 32 12 4 9 17 10 3 4 0 9 133
Kise (weekly) 21 1 50 22 43 44 37 79 11 23 24 3 385
Kise (monthly) | 11 0 37 19 47 53 44 97 13 21 28 38 409
As 41 0 157 34 121 52 137 103 8 70 87 106 916




Table 17: Monthly and annual wet deposition of nitrate (NO3) at the

Norwegian background stations, 1986.

Unit: mg N/m2 A
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Station

Jan

Feb

March April May June July Aug Sept Oct Nov Dec Year
Birkenes 59 8 132 64 125 63 60 90 6 119 140 100 966
Skreadalen 21 1 94 43 98 33 72 48 12 104 93 80 698
Vikedal II 22 2 107 39 93 65 58 53 41 105 94 68 748
Treungen 29 5 79 23 51 50 40 82 3 54 92 72 582
Gulsvik 18 0 46 30 41 18 35 51 3 25 43 72 382
Narbuvoll 8 1 14 3 13 6 12 8 1 9 9 18 101
Haukeland 16 7 123 40 89 35 49 30 13 75 73 70 621
Karvatn 10 2 a¥ 8 12 11 11 11 4 11 4 3 89
Tustervatn 5 5 9 8 11 7 14 2 2 11 10 10 94
Jergul 7 1 2 3 4 1 6 4 1 S 5 1 40
Lista 60 ~0 67 29 117 62 67 61 22 149 102 80 816
Vatnedalen 14 4 28 11 29 30 19 23 3 13 19 19 212
Lgken 27 2 83 22 37 13 22 67 6 41 39 40 399
Lillestrgm II | 30 ~0 65 23 33 151 20 53 57 48 49 396
Prestebakke 11 4 65 30 54 20 29 26 0 23 81 37 380
Nordmoen 37 19 36 14 39 26 6 48 54 64 (342)
Nausta 7 6 52 8 39 16 5 6 2 38 19 29 227
Svanvik 1 2 5 L) 1 (14)
Risdalsheia 41 0 118 28 108 65 43 79 0 145 148 54 830
Lillestrgm I 37 ~0 68 31 45 13 30 38 5 26 44 338
Kaupanger 6 4 12 8 4 4 5 4 2 9 14 77
Ny-Alesund I 3 3 4 1 1 2 it 0 0 1 2 20
Kise (weekly) 26 1 31 15 16 12 12 33 7 15 16 23 208
Kise (monthly) | 20 0 17 10 15 10 12 34 12 14 15 165
As 37 0 102 30 56 17 54 47 38 71 54 509
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Table 18: Monthly and annual wet deposition of ammonium (NH ) at the
Norwegian background stations, 1986. :
Unit: mg N/m2 s

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 50 5 @7 58 149 81 56 106 8 154 161 110 1108
Skreadalen 18 ~0 107 29 109 42 66 58 15 91 92 108 734
Vikedal II 20 4 110 43 116 93 91 68 69 99 95 87 894
Treungen 13 1 88 17 58 85 38 100 18 64 90 78 650
Gulsvik 13 0 50 31 52 43 39 53 8 23 41 57 409
Narbuvoll 3 2 10 2 19 20 44 20 4 5 3 7 139
Haukeland 21 10 137 39 145 55 89 34 18 52 125 72 796
Karvatn 6 3 1 8 22 20 31 48 7 5 5 5 162
Tustervatn 1 7 4 19 17 13 43 b 4 9 14 3 131
Jergul 1 0 2 i 2 4 15 4 1 3 24 0 56
Lista 78 ~0 69 15 131 49 43 65 16 125 86 62 739
Vatnedalen 10 50 16 6 26 37 14 19 1 6 16 32 183
Lgken 17 ~0 92 16 52 16 35 52 1 42 28 30 391
Lillestrgm II | 16 ~0 64 25 41 12 21 61 6 56 22 39 363
Prestebakke 8 3 71 28 65 20 22 16 0 6 61 26 328
Nordmoen 33 14 42 15 31 15 3 54 37 48 (291)
Nausta 7 6 50 6 38 13 i 2 5 19 12 17 176
Svanvik 6 4 4 2 2 (19)
Risdalsheia 30 0 158 24 128 81 28 68 5 121 133 65 840
Lillestrgm I | 38 ~0 81 36 134 27 41 110 14 29 35 545
Kaupanger 10 7 13 9 8 9 14 5 17 3 9 26 130
Ny-Alesund I 2 5 5 3 2 2 86 35 2 5 2 0 150
Kise (weekly) | 15 1 33 1 32 23 22 a1 14 25 14 15 245
Kise (monthly)| 6 0 20 6 22 10 27 35 7 12 11 1 158
As 21 0 123 29 67 35 76 89 ~0 4 31 44 556
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Table 19: Monthly and annual wet deposition of calcium (Ca) at the
Norwegian gackground stations, 1986.
Unit: mg/m" .

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 15 3 33 16 48 22 16 31 2 30 49 34 299
Skreadalen 29 0 34 33 46 13 18 16 8 30 74 64 366
Vikedal IIX 44 2 49 3141 49 30 19 18 23 50 84 76 454
Treungen 4 2 13 4 17 23 8 24 1 7 18 23 144
Gulsvik 0 10 24 17 9 12 13 6 8 8 12 122
Narbuvoll 5 2 8 4 11 8 11 7 20 7 8 7 97
Haukeland 26 3 62 9 41 13 41 14 24 63 99 85 481
Karvatn 9 3 1 8 12 6 8 13 15 22 23 5 126
Tustervatn 13 9 7 14 6 7 1 3 22 32 6 122
Jergul 1 1 1 4 3 2 2 gL 4 4 b il
Lista 110 ~0 84 14 63 28 38 46 78 248 264 391 1365
Vatnedalen 8 1 11 1 15 13 13 10 15 17 13 15 132
Loken 9 1 56 19 23 5 13 15 5 11 14 10 181
Lillestrgm II | 10 ~0 15 7 23 6 14 i8 4 11 10 13 132
Prestebakke 15 1 15 9 22 13 14 16 8 17 24 10 164
Nordmoen 6 4 21 6 19 6 2 8 12 10 (93)
Nausta 9 2 30 2 17 6 S 4 7 30 66 31 210
Svanvik 4 3 3 2 3 (14)
Risdalsheia 18 0 28 10 36 17 12 38 3 29 42 25 258
Lillestrgm I 15 ~0 25 16 35 10 17 12 8 9 16 164
Kaupanger 5 8 7 4 6 3 5 6 9 8 12 18 86
Ny-Alesund I 23 415 12 6 2 8 19 10 20 28 13 14 169
Kise (weekly) 25 1 13 10 17 16 13 11 15 14 7 12 154
Kise (monthly) | 13 0 7 7 18 16 12 12 2 9 7 32 136
As 30 0 59 17 27 16 35 18 8 94 32 16 351




Table 20: Monthly and annual wet deposition of potassium (K) at the

Norwegian gackground stations, 1986.
Unit: mg/m" .
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Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year
Birkenes 29 3 25 9) 29 19 19 24 8 32 64 37 295
Skreddalen 53 ~0 42 11 34 11 17 22 19 48 106 76 437
Vikedal II 40 4 60 4 18 14 12 14 29 57 101 64 417
Treungen 14 0 19 3 8 17 4 12 7 10 165 15 125
Gulsvik 3 0 7 S 12 12 8 9 13 9 11 22 113
Narbuvoll 4 1 5 2 4 6 12 13 76 6 5 6 140
Haukeland 32 2 63 4 60 9 44 9 27 62 140 62 514
Karvatn 45 4 2 10 7 9 9 21 17 20 22 9 145
Tustervatn 3 14 9 20 7 19 il 8 24 38 6 159
Jergul 4 1 4 4 4 1 1 2 8 1 32
Lista 116 ~0 129 8 26 18 21 37 64 272 268 370 1328
Vatnedalen 26 2 7 i1 11 7 12 6 18 44 19 62 214
Lgken 19 ~0 14 8 9 6 8 15 6 9 14 9 A1
Lillestrgm II Vi ~0 6 3 10 8 5 19 6 9 7/ @ 88
Prestebakke 9 il 17 2 7 12 9 12 15 28 27 7 146
Nordmoen 5 1 8 5 4 7 4 5 13 14 (64)
Nausta 8 0 16 1 14 3 2 1 23 30 55 34 188
Svanvik 3 2 2 3 (14)
Risdalsheia 16 0 16 6 12 10 7 14 2 36 37 19 174
Lillestrgm I 8 ~0 18 6 74 14 11 29 10 7 10 187
Kaupanger 23 1S5 24 3 4 4 18 23 60 22 45 69 311
Ny Alesund I bl

Kise (weekly) 25 0 7 2 6 9 5 13 12 15 4 8 108
Kise (monthly) 0 3 1 4 7 13 2 3 6 2 6 48
As 0 11 4 25 15 27 26 ~0 145 14 11 282
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Table 21: Monthly and annual wet deposition of magnesium (Mg) at the
Norwegian background stations, 1986.
Unit: mg/nﬁ.

Station Jan Feb March April May June July Aug Sept Oct Nov Dec Year

Birkenes 31.6 1.9 24.3 10.1 14.7 6.2 4.7 19.9 1.1 46.7 46.8 38.8 246.8
Skreadalen 61.6 0.5 56.9 14.5 26.4 3.1 6.1 11.7 13.1 59.9 114.3 102.2 470.2
Vikedal II 101.6 2.0 99.6 3.0 35.0 6.9 14.8 13.0 45.9 123.9 192.5 131.2 769.5
Treungen 2.2 0.2 3.8 2.8 6.5 .1 1.8 8.4 0.7 9.3 16.2 11.7 68.8
Gulsvik 0.5 0.0 2.8 30 31 20 3.1 4.3 1.2 4.0 5.4 5.0 34.3
Narbuvoll 1.0 0.4 -5 04l A4 Ag6 8:2 17 .5 1.9 1.7 2.3 24.5
Haukeland 69.7 5.7 130.2 2.8 42.4 5.5 18.5 10.0 48.7 124.9 211.5 142.0 811.8
Karvatn 19.6 4.8 20 6.5 23 1.6 4.7 8.6 23.0 26.7 31.1 8.2 139.0
Tustervatn 0.6 21.7 15.8 3.2 3.1 2.9 89 0.3 2.5 47.5 49.1 5.0 160.6
Jergul 0.4 0.9 0.3 0.6 0.5 05 1.4 1.3 0.7 0.7 29 0.9 1.1
Lista 313.2 ~0 212.3 18.5 50.2 33.4 61.1 98.6 240.7 714.9 716.4 984.5 3443.7
Vatnedalen 4.4 0.4 6.4 0.2 4.2 1.8 3.8 2.4 2.9 13.2 11.0 16.4 67.1
Leken 5.5 0.1 5.5 2.0 4.7 2.2 3.0 4.3 1.4 8.2 11.5 4.0 52.4
Lillestrgm II | 3.2 ~0 3.4 1.0 35 1.5 2.2 A 0.7 6.4 7.2 4.3 38.6
Prestebakke 9.4 0.4 7.0 1.3 6.7 5.3 6.1 8.6 10.4 20.7 42.8 14.7 133.5
Nordmoen 2.4 Al B 1.5 3.2 1.8 0.1 4.4 7.1 5.4 (30.4)
Nausta 17.4 3.4 66.1 0.6 19.5 1.7 2.6 1.3 15.1 75.0 101.5 61.1 365.1
Svanvik 21 39 1.9 1.1 5.1 (14.1)
Risdalsheia 25.5 0 18.6 7.3 12.8 5.6 3.8 22.4 1.2 35.2 46.1 26.2 204.5
Lillestrgm I 5.0 ~0 5,0 1.8 10.5 3.5 3.8 54 1.2 5.2 7.8 49.2
Kaupanger 2.6 1.5 2.9 0.8 29 0.8 1.6 1.7 5.8 14.5 14.5 12.4 61.9
Ny-Alesund I | 40.1 21.8 26.9 4.1 1.0 4.3 11.1 5.2 8.2 21.8 15.9 18.4 178.9
Kise (weekly) 3.0 0.1 2.1, A1 246 252 18 2% 1.8 28 1@ 16 23.3
Kise (monthly)| 1.5 0 1.4 - 2.7 8. 201 17 29 G2 19 2 24 20.5
As 7.5 0 11.1 3.5 7.6 3.8 7.7 5.8 1.2 40.6 19.5 10.7 118.9




Table 22: Monthly and annual wet deposition of sodium (Na) at the
Norwegian ;ackground stations, 1986.
Unit: mg/m".
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Station Jan Feb  March April May June July Aug Sept Oct Nov Dec Year
Birkenes 277 18 201 79 109 34 30 131 12 370 375 321 1957
Skreadalen 526 5 495 32 194 29 48 103 134 492 929 925 3913
Vikedal II 837 13 930 18 266 30 99 90 407 944 1545 1169 6347
Treungen 25 bl 38 23 45 20 7 44 3 67 120 94 488
Gulsvik 7 0 41 12 14 7 12 17 2 21 34 40 207
Narbuvoll 10 3 9 4 11 6 26 10 15 8 10 14 127
Haukeland 562 43 1086 18 323 35 92 55 450 1032 1765 1909 7370
Karvatn 166 44 18 60 15 13 29 29 213 224 260 70 1141
Tustervatn 6 180 129 29 17 18 9 2 35 345 385 41 1196
Jergul 6 9 5 11 3 4 6 7 6 5 9 8 78
Lista 2624 ~0 1768 145 385 264 468 680 1926 4556 5373 8127 26315
Vatnedalen 59 4 62 2 36 14 46 23 8 63 85 267 670
Loken 62 1 45 13 25 13 14 30 13 64 95 31 407
Lillestrgm II 28 ~0 25 8 18 7 7 29 6 48 53 26 255
Prestebakke 51 3 83 6 38 30 33 51 82 135 332 124 969
Nordmoen 33 9 22 5 18 il 3 29 48 47 (224)
Nausta 141 29 504 5 162 7 22 10 149 619 774 498 2920
Svanvik 9 32 11 7 43 (102)
Risdalsheia 203 ] 154 55 93 28 26 141 9 273 363 197 1542
Lillestrgm I 36 ~0 45 15 82 6 15 20 9 35 55 319
Kaupanger 46 31 46 3 23 4 13 24 98 121 159 161 729
Ny-Alesund I S

Kise (weekly) 1 0 10 5 11 4 4 13 4 9 10 8 89
Kise (monthly) 6 0 11 5 9 3 3 11 3 9 10 6 77
As 51 0 88 18 32 14 34 28 6 82 139 84 577




Table 23: Monthly and annual wet deposition of chloride (Cl) at the

Norwegian background stations, 1986.
Unit: mg/m" .
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Station

Jan

Feb

March April May June July Aug Sept Oct Nov Dec Year
Birkenes 438 34 369 141 192 53 57 253 23 651 690 601 3497
Skreadalen 805 ~0 825 63 343 36 91 193 217 986 1705 1731 6995
Vikedal II 1370 20 1294 44 449 53 173 156 754 1874 2824 1994 11006
Treungen 36 2 66 43 59 27 17 73 138 229 169 867
Gulsvik 9 0 38 2% 26 8 19 35 46 71 70 348
Narbuvoll 14 6 10 8 7 5 13 13 21 13 14 22 145
Haukeland 926 71 1740 33 555 63 175 99 834 1853 3129 2252 11730
Karvatn 284 78 31 117 21 10 56 52 404 411 481 118 2062
Tustervatn 5 320 224 55 25 31 16 2 58 740 711 58 2246
Jergul 6 11 2 4 2 5 6 13 7 6 8 12 82
Lista 4451 ~0 2718 262 675 507 546 1497 3197 7955 10881 15763 48452
Vatnedalen 92 6 104 14 64 18 32 27 20 135 149 225 885
Lgken 95 ~0 86 22 29 13 24 45 25 119 163 55 676
Lillestrgm II 53 ~0 69 18 29 6 13 50 12 91 108 54 503
Prestebakke 121 5 106 15 61 40 58 83 132 270 624 222 1735
Nordmoen 46 18 19 7 31 20 8 63 87 62 (361)
Nausta 237 50 907 11 272 12 40 21 279 1124 1428 904 5283
Svanvik 21 58 27 14 78 (198)
Risdalsheia 349 0 273 94 165 37 42 265 1&7 557 681 422 2902
Lillestrgm I 58 ~0 90 26 55 11 27 38 16 82 99 501
Kaupanger 72 45 76 7 38 5 19 44 172 227 291 236 1231
Ny-Alesund I 543 288 402 56 7 40 80 17 30 269 192 235 2158
Kise (weekly) 21 1 22 12 12 8 7 22 3 20 19 14 170
Kise (monthly) 11 0 9 8 9 7 8 20 8 17 17 34 148
As 104 0 165 38 53 22 74 48 ~0 216 286 146 1151
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Table 24: Annual weighted mean concentrations and wet depositions of
main components in precipitation at the Norwegian background
stations, 1973-1986.

Annual mean concentrations (mg/l) |Annual [Annual Wet deposition
jmeans |prec.
Station Year |SO -S NO_-N NH -N Ca Mg SO -S NO_-N NH -N H’
4 3 4 4 3 4
2 2 2 2
PH mm mg/m mg/m mg/m meq/m
Birkenes 1973 1.06 0.11] 4.27 1072 1136 58
1974 .11 ©0.50 0.52 0.23 0.19] 4:25 1563 1735 782 813 88
1975 1.01 0.49 0.45 0.19 0.17| 4.27 1341 1354 657 603 72
1976 1.18 0.63 0.50 0.17 0.12§f 4.21 1434 1692 903 217 88
1977 1.04 0.54 0.54 0.17 0.17)] 4.27 1597 1661 862 862 86
1978 1.%7 0:62 0:57 0:17 0:L2]] 411 1242 1453 770 708 96
1979 1.25 0.57 0.65 0.22 0.15] 4.09 1560 1950 889 1014 127
1980 1.23 0.57 0.63 0.22 0.11)] 4.16 1160 1427 661 731 80
1981 1.04 0.52 0.53 0.20 0.13] 4.21 1316 1369 684 697 81
1982 1.05 0.56 0.72 0.22 0.21] 4.27 1592 1663 887 1140 86
1983 0.91 0.49 0.50 0.24 0.17] 4.33 1313 1195 646 650 62
1984 1.09 0.57 0.63 0.21 0.19)| 4.24 1603 1755 905 1003 93
1985 0.98 0.58 0.57 0.16 0.09)| 4.24 1409 1375 810 805 80
1986 1.01 0.60 0.69 0.19 0.15] 4.26 1613 1622 966 1108 88
Skreadalen | 1973 0.50 0.19]| 4.60 2185 1093 55
1974 0.55 0.18| 4.47 2460 1350 83
1975 0.57 0.18 0.17 0.19]| 4.55 2436 1389 438 414 69
1976 0.60 0.24 0.23 0.17]| 4.55 1687 1012 405 388 48
1977 0.57 0.27 0.28 0.15 0.13)] 4.55 2051 1169 554 574 58
1978 0.49 0.20 0.26 0.20 0.29] 4.52 1769 867 354 460 53
1979 0.61 0.26 0.28 0.16 O0.14| 4.33 2311 1410 601 647 108
1980 0.48 0.21 0.21 0.15 0.17| 4.54 1949 936 409 409 56
1981 0.49 0.20 0.28 0.16 0.18] 4.58 2260 1107 452 633 59
1982 0.57 0.28 0.37 0.17 0.22}] 4.52 2519 1436 709 933 76
1983 0.43 0.19 0.26 0.18 0.23}] 4.70 2843 1221 551 734 57
1984 0.46 0.24 0.23 0.16 0.21)] 4.59 1762 802 415 401 46
1985 0.59 0.32 0.33 0.15 0.12)] 4.48 1895 1117 610 616 63
1986 0.53 0.29 0.30 0.15 0.19] 4.51 2439 1289 698 734 75
Vikedal II| 1984 0.51 0.24 0.27 0.24 0.25] 4.57 1932 985 465 516 52
1985 0.63 0.30 0.33 0.21 0.20] 4.45 2223 1390 672 734 79
1986 0.56 0.25 0.30 0.15 0.26} 4.52 2975 1666 748 894 89
Treungen 1974 0.94 0.38 0.33 0.14 0.07] 4.27 1039 977 395 343 56
1975 0.91 0.37 0.34 0.15 0.06| 4.26 894 814 331 304 49
1976 1.05 0.50 0.42 0.11 0.06] 4.20 706 741 353 297 45
1977 0.81 ©0.44 0.39 0.11 0.05]| 4.32 1165 944 513 454 56
1978 0.87 0.38 0.41 0.14 0.04)] 4.21 945 822 359 387 58
1979 - - = & = = = = = 2 =
1980 0.88 0.37 0.39 0.14 0.04] 4.23 759 668 281 296 45
1981 0.86 0.39 0.46 0.12 0.05] 4.29 949 816 370 437 49
1982 0.84 0.45 0.50 0.14 0.07] 4.32 1130 948 504 563 54
1983 0.83 0.40 0.43 0.18 0.05} 4.35 1091 908 431 471 48
1984 0.77 0.36 0.27 0.15 0.05] 4.27 1196 919 436 325 64
1985 0.68 0.39 0.37 0.13 0.04] 4.33 892 608 350 333 41
1986 1.07 0.57 0.63 0.14 0.07] 4.19 1030 1097 582 650 66
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Table 24: Cont.

Annual mean concentrations (mg/l) |Annual |Annual Wet deposition
means |prec.
Station Year |[SO -S NO_~N NH -N Ca Mg SO -S NO_-N NH -N H*
4 3 4 4 3 4
2 2 2 2
pPH mm mg/m mg/m mg/m meq/m
Gulsvik 1974 0.81 0.38 0.28 0.13 0.04)| 4.28 783 634 298 219 41
1975 0.89 0.40 0.34 0.21 0.05] 4.36 560 498 224 190 24
1976 0.85 05,38 0,30 0:20 0s03] 4.35 641 545 244 192 29
1977 077 0:89 0:85 05313 1©.03] 4.35 683 526 266 239 3
1978 0.94 0.40 0.38 0.16 0.03] 4.22 693 651 277 263 42
1979 1.27 0.53 0.62 0.23 0.04| 4.11 790 1003 419 490 61
1980 0,781 0.25F 0.27 0.3 .0.03]4.33 667 520 167 180 3
1981 0.86 0.35 0.40 0.13 0.03] 4.30 628 540 220 251 <l
1982 0.89 0.44 0.52 0.22 0.05] 4.38 778 696 346 408 313
1983 0.94 0.40 0.58 0.25 0.05| 4.39 664 623 263 384 27
1984 0.87 0.40 0.58 0.25 0.04] 4.41 946 819 382 547 37
1985 0.73 0.35 0.72 0.16 0.04] 4.5S5 686 499 240 492 20
1986 0.89 0.48 0.51 0.15 0.04] 4.30 804 711 382 409 40
Narbuvoll | 1978 0.34 0.16 0.15 0.18 0.03] 4.71 380 129 61 57 7
1979 0.59 0.23 0.22 0.31 0.04] 4.49 422 249 97 93 14
1980 0.40 0.15 0.14 0.23 0.04] 4.80 600 240 90 84 10
1981 0.41 0.18 0.28 0.23 0.04] 4.83 541 222 97 1:53; 8
1982 0.49 0.28 0.36 0.25 0.06] 4.71 358 176 101 129 7/
1983 0.38 0.16 0.19 0.18 0.05]| 4.76 613 232 98 114 11
1984 0.47 0.20 0.36 0.21 0.04| 4.73 725 342 141 262 14
1985 0.40 0.17 0.28 0.19 0.04] 4.76 671 266 114 190 12
1986 0.44 0.20 0.27 0.19 0.05] 4.74 518 229 101 139 9
*
Haukeland 74/75* 0.31 0.13 0.15 0.17 0.29] 4.70 3901 1207 522 582 78
75/76 0.36 0.10 0.17 0.17 0.37) 4.73 4551 1636 431 753 85
76/77 0.59 0.23 0.45 0.18 0.25| 4.59 1808 1060 417 813 46
1982 0.48 0.18 0.20 0.14 0.24] 4.56 3688 1756 674 722 101
1983 0.32 0.14 0.14 0.15 0.26]| 4.70 4769 1536 647 687 96
1984 0.42 0.16 0.28 0.20 0.22| 4.63 2792 1157 454 783 65
1985 0.44 0.21 0.26 0.13 0.15]| 4.61 2930 1276 606 768 71
1986 0.36 0.16 0.20 0.12 0.207] 4.71 4009 1459 621 796 77
* %

Karvatn 1978 0.16 0.05 0.09 0.11 0.13| 4.98 1317 211 66 119 14
1979 0.23 0.09 0.08 0.10 0.10| 4.63 1248 287 112 100 29
1980 0.20 0.07 0.08 0.11 0.13| 4.88 1225 245 86 98 16
1981 0.20 0.08 0.15 0.17 0.25]| 4.96 it 408 220 88 165 12
1982 0.26 0.08 0.11 0.15 O0.16 | 4.87 995 256 78 112 13
1983 0.14 0.05 0.06 0.18 0.20]| 5.08 1918 265 100 106 16
1984 0.24 0.10 0.18 0.22 0.18]| 5.04 914 216 91 166 8
1985 0.20 0.07 0.10 ©0.15 0.11| 5.00 1462 298 100 149 15
1986 0.20 0.07 0.13 0.10 0.11] 4.87 1277 260 89 162 17

From July the first year and to June the next year. Sulphate in precipitation is corrected

= for sea salt with Cl1 (instead of Mg).

One month is missing.



Table 24: Cont.

y .

Annual mean concentrations (mg/l) |Annual {Annual Wet deposition
means |prec.
Station Year |SO -S NO_-N NH -N Ca Mg SO -S NO_-N NH -N H’
4 3 4 4 3 4
2 2 2 2
PH mm mg/m mg/m mg/m meq/m
Tustervatn |1973 0.24 0.18| 4.94 1336 321 15
1974 0.28 0.11| 4.88 695 195 9
1975 0.25 0.33] 4.91 1756 439 22
1976 0.27 0.16 | 4.97 1064 287 11
1977 0.30 0.09 0.11 0.17 0.16| 4.91 1111 333 100 122 14
1978 0.23 0.08 0.10 0.16 0.16| 4.85 1128 259 90 113 16
1979 .| ©0.28 ©0.08 0.13 0.15 0.11| 4.73 1168 327 93 152 22
1980 0.29 0.09 0.16 0.14 0.12] 4.91 858 249 77 137 11
1981 0.18 0.07 0.10 0.21 0.1i5| 5.00 1099 198 77 110 11
1982 0.16 0.08 0.09 0.22 0.47| 4.98 1385 227 109 121 15
1983 0.20 0.06 0.09 0.16 0.22] 4.90 1665 337 101 142 21
1984 0.24 0.09 0.09 0.12 0.10§ 4.85 1056 250 94 89 15
1985 0.22 0.08 0.10 0.12 0.15)| 4.93 1344 298 107 132 16
1986 0.26 0.09 0.12 0.12 0.15)| 4.88 1060 278 94 131 14
Jergul 1977 0.45 0.13 0.11 0.20 0.04| 4.75 344 155 45 38 6
1978 0.43 0.10 0.11 0.13 0.02f 4.52 351 151 35 39 11
1979 0.59 0.18 0.13 0.14 0.03] 4.33 306 181 55 40 14
1980 0.42 0.12 0.09 0.12 0.03| 4.57 262 110 31 24 7
1981 0.46 0.13 0.12 0.11 0.02)| 4.57 434 200 56 52 12
1982 0.36 0.13 0.14 0.10 0.03]| 4.65 473 172 62 65 1%
1983 0.41 0.11 0.11 0.13 0.04| 4.60 382 156 41 43 10
1984 0.50 0.15 0.22 0.14 0.03]| 4.50 342 172 50 76 11
1985 0.43 0.12 0.34 0.13 0.05] 4.63 406 174 49 137 10
1986 0.49 0.16 0.23 0.12 0.04] 4.60 250 122 40 56 6
Lista 1973 1.01 1.31{ 4.33 851 860 40
1974 1.06 1.00{ 4.28 1208 1280 63
1975 1.10 1.06| 4.30 1109 1220 56
1976 1317 1.21]| 4.23 922 1263 54
1977 0.95 1.09] 4.34 1114 1058 51
1978 1.01 0.50 0.45 0.54 1.18]| 4.27 931 940 466 419 50
1979 1.27 0.63 0.57 0.53 1.04)| 4.09 1157 1469 729 659 94
1980 1.05 0.59 0.54 0.47 1.00)| 4.22 953 1001 562 515 57
1981 0.90 0.47 0.50 0.60 1.36} 4.34 1037 933 487 519 47
1982 1.09 0.65 0.60 0.85 1.82| 4.29 1070 1161 699 645 55
1983 0.88 0.49 0.40 0.77 1.69)| 4.36 1198 1051 584 480 53
1984 0.92 0.61 0.47 0.86 2.12| 4.28 1002 923 613 474 53
1985 1.11 0.80 0.68 0.76 1.74| 4.20 996 1110 793 681 63
1986 0.95 0.63 0.57 1.06 2.66| 4.27 1293 1230 816 739 69

* &

One month is missing.
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Table 24: Cont.

Annual mean conc. mg/l Annual |Annual Wet deposition
imeans |prec.
Station Year |SO -S NO_-N NH -N Ca Mg SO -S NO -N NH -~-N H*
4 3 4 4 3 4
2 2 2 2
pPH mm  |mg/m mg/m mg/m mekv/m
Vatnedalen 1974 0.54 0.061 4.59 884 477 23
1975 0.53 0.17 0.22 0.09] 4.85 994 527 169 219 14
1976 0.50 0.20 0.36 0.12 0.10} 4.85 715 358 143 257 10
1977 0.44 0.21 0.25 0.13 0.06| 4.71 761 335 160 190 15,
1978 0.41 0.17 0.23 0.14 0.10| 4.62 862 353 147 198 21
1979 0.56 0.22 0.20 0.20 0.06) 4.38 948 S31T 209 190 40
1980 0.45 0.16 0.10 0.14 0.06] 4.55 799 360 128 80 23
1981 0.49 0.19 0.18 0.14 0.09] 4.49 900 441 171 162 29
1982 0.38 0.18 ©0.17 0.13 0.08) 4.62 967 366 174 159 23
1983 0.29 0.13 0.10 0.14 0.08| 4.76 1249 363 166 130 22
1984 0.40 0.18 0.13 0.16 0.08| 4.59 762 306 138 102 20
1985 0.43 0.22 0.18 0.15 0.04| 4.57 794 343 173 145 21
1986 0.51 0.21 0.19 0.13 0.07] 4.54 987 506 212 183 29
Loken 1973 1.03 0.06| 4.48 569 586 19
1974 0.94 0.08] 4.43 831 781 31
1975 1.03 0.41 0.42 0.08| 4.32 657 677 269 276 3
1976 1.20 0.49 0.50 0.40 0.09] 4.39 $133 640 261 267 22
1977 0.96 0.41 0.43 0.22 0.07] 4.41 699 671 287 301 27
1978 1.10 0.48 0.52 0.24 0.07] 4.25 597 657 287 310 34
1979 1.03 0.49 0.57 0.30 0.07] 4.22 784 808 384 447 47
1980 0.97 0.39 0.49 0.25 0.08} 4.33 695 674 271 341 33
1981 0.77 0.36 0.51 0.20 0.06| 4.48 700 539 252 357 23
1982 1.06 0.60 0.79 0.24 0.11| 4.33 585 908 515 679 40
1983 0.91 0.47 0.62 0.28 0.10| 4.42 656 595 311 404 25
1984 0.91 0.49 0.76 0.30 0.10]| 4.45 747 678 365 567 27
1985 0.86 0.47 0.51 0.30 0.09] 4.36 894 768 421 459 39
1986 0.96 0.57 0.56 0.26 0.08] 4.31 701 671 399 391 34
Risdalsheia |1985 0.99 0.54 0.55 0.16 0.10| 4.19 1290 1282 701 705 84
1986 1.12 0.58 0.59 0.18 0.14] 4.18 1422 1586 830 840 95
Lillestr¢m I {1984 1.04 0.45 0.62 0.36 0.06] 4.41 741 767 332 458 29
1985** 1.07 0.43 0.90 0.35 0.07] 4.46 801 854 347 722 28
1986 1.25 0.61 0.99 0.30 0.09] 4.30 554 693 338 545 28
Kaupanger 1984 0.31 0.12 0.12 0.12 0.10] 4.79 734 230 87 88 12
1985 0.35 0.14 0.12 0.09 0.05] 4.68 769 267 109 90 16
1986 0.30 0.09 0.15 0.10 0.07] 4.81 849 256 77 130 13
Kise (week) ]1982 0.96 0.53 0.74 0.24 0.04)] 4.34 484 464 255 357 22
1983 0.97 0.43 0.67 0.33 0.06]| 4.45 394 362 161 249 13
1984 0.79 0.36 0.56 0.31 0.05] 4.63 629 497 223 354 15
1985 0.72 0.39 0.45 0.31 0.05]| 4.47 715 518 277 318 24
1986 0.85 0.46 0.54 0.34 0.05] 4.35 456 385 208 245 20

* %k
One month is missing.



Table 24: Cont.

S

Annual mean conc. mg/l Annual |Annual Wet deposition
means [prec.
Station Year |SO -S NO_-N NH -N Ca Mg SO -S NO_-N NH -N H*
4 3 4 4 3 4
2 2 2
pH mm mg/m mg/m mg/m mekv/m
Kise (month) |1975 0.88 0.10 0.35 0.24 0.05]| 4.36 335 295 34 117 1.5
1976 1.24 0.40 0.61 0.36 0.07] 4.40 378 469 151 231 15
1977 1.32 0.34 0.73 0.32 0.07]| 450 344 454 117 251 ik
1978 1.97 0.49 0.83 0.56 0.10] 4.24 203 400 99 168 12
1979 1.40 0.38 0.81 0.39 0.05| 4.33 399 559 152 323 19
1980 1.10 0.35 1.68 0.55 0.17| 4.60 457 503 160 768 11
1981 1.24 0.42 0.55 0.53 0.06]| 4.38 325 403 137 179 14
1982 1.25 0.55 0.81 0.71 0.07)| 4.44 319 400 177 258 12
1983 1.49 0.49 0.83 0.57 0.10] 4.44 295 441 145 244 11
1984 1.27 0.44 0.66 0.47 0.06| 4.37 456 580 199 300 19
1985 1.23 0.50 0.57 0.30 0.05| 4.25 410 505 205 234 23
1986 1.53 0.62 0.59 0.51 0.08] 4.19 267 409 165 158 157
As 1975 1.58 0.13 0.59 0.42 0.15] 4.25 484 765 63 286 27
1976 1.62 0.57 0.79 0.73 0.18] 4.44 506 820 288 400 18
1977 1.50 0.55 1.06 0.78 0.22] 4.50 522 783 287 553 17
1978 1.71 0.62 0.90 0.60 0.13] 4.20 496 848 308 446 31
1979 2.11 0.88 1.27 0.89 0.25} 4.15 454 958 400 577 32
1980 1.82 0.64 0.75 0.79 0.21| 4.22 483 879 309 362 29
1981** 1.11 0.53 0.76 0.47 0.16| 4.48 534 593 283 406 18
1982 1.30 0.59 0.82 0.51 0.18| 4.47 695 901 411 572 23
1983 1.52 0.71 0.67 0.77 0.23] 4.38 458 694 324 308 19
1984 150 0.68 =101 0723 0.,23] 4,.47 573 857 389 580 19
1985 1.00 0.57 0.53 0.46 0.10] 4.39 782 782 449 416 32
1986 1.32 0.73 0.80 0.50 0.17] 4.28 696 916 509 556 37

* %

One month is missing.
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Table 25: Monthly and annual mean concentrations of sulphur dioxide (SOz)
in air at th? Norwegian background stations, 1986.
Unit: pg S/m" .

Station Jan Feb March April May June July Aug Sept Oct Nov Dec [Year
Birkenes 13 0.7 1.4 0.6 0.7 0.7 0:3 0.3 0.1 0.5 0.8 52 0.7
Skreadalen 1453 0.4 3.4 0.6 0.7 0.7 0.3 0:3 0.2 0.5 0.6 1,50 0.8
Hummelf jell 0.6 0.2 1,52 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.7 0.3
Karvatn 0.8 0,3 0.9 0.4 0.1 0.3 (0755 0.1 0.2 0.2 0.3 1.0 0.4
Tustervatn 1.4 0.3 0.9 0.3 0.2 0ix2 0.1 0.2 0.3 0.3 0.2 1.4 Q45
Jergul 3.4 1.2 1.7 0.8 b ] 0.2 0.4 0.6 0.3 0.2 0.2 1.9 1.0
Prestebakke 1.8 1:1 6 3¢ 7/ 0.5 0.3 0.4 1v.5) 5 2.1 L
Nordmoen 1.3 0.5 0.5 0.5 0.3 0.1 0.1 0.4 03 1.2 (0.5)
Svanvik 9.5 8.7 3.6 2.8 9.4 (6.7)
Bjerngya 0.6 0.4 0.4 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.4 0.

Ny-Alesund II | 0.5 0.4 0.5 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.3 0.5 0.3

Table 26: Monthly and annual mean concentrations of sulphate (SO4) in air
at the Norwegian background stations, 1986.
Unit: pyg S/m .

Station Jan Feb March April May June July Aug Sept Oct Nov Dec [Year
Birkenes 0.5 0.6 1.8 0.9 1.2 1.5 0.8 0.5 0.2 0.7 0.6 0.8 0.8
Skreadalen 0.6 0.5 1.6 B | 1.2 1.6 0.8 0.6 0.2 0.6 0.4 0.7 0.8
Hummelf jell 0.3 0.2 1.2 0.4 0.6 0.6 0.4 0.2 0.1 0.2 ()% & 0.5 0.4
Karvatn 0.4 0.3 0.7 0.7 0.5 0.8 0.4 0.4 0.1 0.2 0.2 0.4 0.4
Tustervatn 0.6 0.3 0.6 0.5 0.5 0.6 0.3 0.3 0.2 0.3 0.2 0.6 0.4
Jergul 123 0.5 1.5 0.7 0.6 0.7 0.6 0.5 0.3 0.4 0.3 0.8 0.7
Prestebakke b UF 1.0 1 4 X <2 0.7 0.3 1:1 12 1.3 1.2
Nordmoen 1.5 a0 [ 1.2 1.4 1.0 0.6 0.2 0.8 0.5 1.0 (0.9)
Svanvik 0.9 055 0.6 0.3 152 (0.7)
Bjorngya 1.0 0.8 1.0 0.9 0.7 0.3 0.2 0.1 0.3 0.4 0.3 0.5 0.6
Ny-Alesund II | 0.5 0.4 0.6 0.7 0.4 0.2 0.2 0.1 0.2 0.2 0.3 0.5 0.3
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