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Past trends

Chemical analysis of lake sediments, ice cores
and peat deposits from both hemispheres
Indicates about a threefold increase of mercury
deposition since pre-industrial times




4

Monitoring of more recent change

AAsian mercury emissions are suggested to be
rapidly increasing at least in the past decade
(Pacyna et al., 2006).

Aln principal, an increase of the global atmospheric
pool should also be reflected in the background
concentration in ambient air.

ARegional differences, temporal trends and
potential sources and source regions can be
identified by monitoring networks.
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Monitoring networks on regional
scales - ambient air

EUROPE



MEDITERRANEAN ATMOSPHERIC MERCURY

4

CYCLE SYSTEM (MAMCS) and Mercury Species

over Europe (MOE)

1 L U
v iz UKL= PRI LUy 1
: Staoanger

N E/Afycm'ﬁ%&&w st
f’ “ahherdt'!ﬁ “ﬁﬂg i & ,,\:j,_\{

Q}@arosl,aul
Moskva
sRyazan

] &
olseds 0 KW @ &
3 "%‘f e Sl O,
10 o don Neth HaniU{g Poland Bl‘j K©Wronez

Geernigoy

LB
Pro.hq,.l' &

T }I@“ g?» S /OLuou

3 'igograd

- vmo(}e°ﬁ‘“#hnknra £SZ '~.
lana.

tlgnD&L n-\)
@c? almaDeT;dalIorta ’\‘ s

“ -Elche Paler
e L
4 _Tripoli
o)
lesratal'f
<

;
J Bech

? @
,( /4*'T|m|moun© \

arloovsa"at‘ 4

I"llp epetrovsk 5.
‘ansk

Mallorca (39°4 0 6 3 0 84 1N, 3 6.
Calabria(39°2 50 N 00D &) ;
Sicily (36°4 0 6 N°l 0D %) ;
Turkey (36°2 8 6 1 2 NQ 6 BD ¢
Israel (32°4 0 6 N°5 63 £E£) ;
Germany (53°0 8 6 3 4 N2 6 QA ¢
Germany (54°2 6 6 1 4 N3 6 3 |
Sweden (57°2 4 6 4 8 ® N ,0 0161¢
Sweden (58°4 806 00°@ 20540

Ireland (53°2 0 60 R5 4 ®W)



TGM MOE
MAMCS

MAMCS / MOE field
campaigns
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Results of MAMCS / MOE field campaigns

Observed concentrations of total gaseous
mercury (TGM), particulate mercury (TPM), and
reactive gaseous mercury (RGM) were generally
slightly higher in the Mediterranean region than

In Northwest Europe

(Wangberg et al. (2001)



Possible explanations for north-
south gradient

A More geologic sources of Hg? in
Mediterranean region

A Enhanced reemission fluxes from warm
sea surface

A More photochemical transformations in
Mediterranean MBL
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Monitoring networks on regional
scales - ambient air

U.S.A



Sites in the U.S. where gaseous Hg species
have been measured
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Spatial characteristics of atmospheric Hg in U.S.

Hge
Range of Means
(ng/m3)

RGM

Mean - Max (pg/m3)

HQp

Mean - Max (pg/m3)

Precip.
[Ho]

Mean - Max (ng/L)

Sites near point
sources (urban
areas and mines
(< 50 km)

2.3-4.4

7 -385

16- 1285

10- 50

Sites influenced
by regional point
sources

(< 500 km)

1.7-2.6

2-113

10- 50

nBackgroundo
sites

1.5-1.7

2-30

High altitude site
(3 km)

1.4-1.5

40 - 600
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Monitoring networks on regional
scales - ambient air

CANADA



In 1995 Fitzgerald has plead for and defined the
basic requirements of an Atmospheric Mercury
Network (AMNET).

This has partly been accomplished on a regional
scale within the Canadian Atmospheric Mercury
Network (CAMNet) that may be considered as
seminal in this respect



CAMNet

Alert

Y CAMNet active

other

CAMNEet closed

Station Code Province Latitude (deg) Longitude (deg) Altitude (meteras.l)  Period

Alert ALT NU 82.50 -62.33 210 01/95-12/05
Kejimkuijik KEJ NS 44.43 -65.21 127 01/96-12/04
St. Andrews STA NB 45.09 -67.08 80 01/96-12/04
St. Anicet WBZ QC 45.12 -74.28 49 01/97-12/05
Point Petre PPT ON 43.84 -17.15 75 11/96-12/05
Eghert EGB ON 44.23 -19.78 251 12/96-12/05
Burnt Island BNT ON 4581 -82.95 75 05/98-12/05
Bratt's Lake BRL SK 50.20 -104.72 577 05/01-12/05
Esther EST AB 51.67 -110.20 707 06/98-04/01
Fort Chipewyan FCH AB 58.78 -111.12 232 06/00- 07/01
Reifel Island RFL BC 49.10 -123.17 2 03/99-02/04

a.s.l. = above sea level




11 CAMNet sites were analyzed for temporalr
trends (1995 - 2005) (Temme et al., 2007)

Adecreasing trend for TGM concentrations at several
rural sites was seen for the time period 1995 to 2005 (-
2.2 10 -16.6%)

Achanges are mostly driven by local or regional
changes in mercury emissions

Aother sites reflect hemispherical global background
concentrations of airborne mercury, where slight
decreases or no statistically significant trend in TGM
concentrations exist over the same time period
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The current global Hg-background
concentration

General scientific consensus exists about the current
global background concentration*:
It is currently taken as ca. 1.5to 1.7 ng m=3in the
Northern Hemisphere and ca. 1.1to 1.3 ng m=2in the
Southern Hemisphere (Lindberg et al., 2007)

*refers to the average sea-level
atmospheric Hg(0) at remote sites



Long-term monitoring at single
background locations

The question of trends



GAW stations y &

.: ' % :
e R - « « « « = = « = = K L Ll v N 5 T 1 secsssscsusrboccscnscnn~
' ' \ 4 LLN ) ‘ $

- —— - W - - -

! lzaha
| | (2367 m asl)
‘A Mauna Loa |

(3397 masl)

0 0
Asamoa ;
i ' Arembepe
(77 m asl) : ~ (0masl)
§ i Cape Point
A (PO, | bsccanionm L —— (230masl) TR s . <O S
‘ 5 : Amsterdam Island :
: 4 Ushuaia (70 m asl) e m - ('370 :ll::;:)
. : - (18 masl) : . :
| 160 1120 | 80 | 40 0 40 80 ‘120 | 160

(42 m asl)
Neumayer Station A A South Pole (2841 m asl)




Mercury measurements @ GAW stations g
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GAW Station Mace Head, Ireland
53,2°N, 9,5°W



