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OBSERVATION:
HIGH (LOCAL) VALUES 
REMOTE COUNTRYSIDE

EXPERIMENTAL

LONG DISTANCE > SOURCE APPORTIONMENT
REGIONAL LAGRANGE > SOURCE STRENGHT

MONGOLIA-STEPPE, AUSTRALIAN-OUTBACK, -GBR, 
FINLAND-BOREAL FOREST, RURAL GERMANY, 
GREAT BRITAIN, SOUTHERN FRANCE, 
MEXICO, MEDITERRANEAN ISLANDS, BALTIC SEA
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60000 - 180000 cm-3,, globally > 104 units
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SHIPS (up to 150000 cm-3)

Hydrological  cycle, climate relevance

MORE CCN

Delay of rain formation, cloud lifetime + -
(drought or flood) Rosenfeld, 2000, 2008, Science

Increased (H2O) / latent energy in mid elevations (above PBL)
(torrential rains) Allen & Soden, 2009, Science

(H2O column density ) Guerreiro, 2018, Nature

Agreement with obs.  PW > CC

CLIMATE MODELS (RCP‘S)?
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FOSSIL POWER, REFINERIES … & SHIPS

=  PRIMARY UFP EMITTERS ( ~ 2.5 * 1015 MW-1s-1)

GLOBAL ESTIMATE EXP. ~8*1029  /  ~5*1029  a-1

+ ~ 2 *  Y2K # EMISSION

GBR


