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How were flash rates (F) determined?

• Assume F = G * αi,j * (zmmui,j – threshold)γ , where 

zmmu: Updraft convective mass flux in upper troposphere
g4dasold: GEOS-4 model layer 9
g4das: GEOS-4 model layer 10
g5das: GEOS-5 model layer 26
merra: GEOS-5 model layer 26

threshold and γ: Flash rate set to zero for 0 < zmmu < threshold ) 
g4dasold: threshold = 0.57 kg m-2min-1 γ = 2
g4das: threshold = 0.57 kg m-2min-1 γ = 1
g5das: threshold = 0.35 kg m-2min-1 γ = 1
merra: threshold = 0.35 kg m-2min-1 γ = 1



How were flash rates (F) determined?

• Assume F = G * αi,j * (zmmui,j – threshold)γ , where 

G: Global scaling factor chosen so that the mean model-calculated flash 
rate for each month matches v2.2 OTD/LIS climatology. 

g4dasold:  mean equals avg of 2004, 2005, 2006, & 2001
g4das: mean equals avg of 2004, 2005, 2006, & 2007
g5das: mean equals avg of 2005, 2006, & 2007 (2007 

unavailable) 
merra: mean equals avg of 2000-2009 

αi,j: Local adjustment factor chosen so that mean model-calculated flash 
rate for each grid box matches v2.2 OTD/LIS climatology.

g4dasold:  [0.021,22.3]
g4das: [0.103,11.1]
g5das: [0.106,11.6]
merra: [0.203,5.52] 



















































































How were lightning NO emissions determined?

• IC and CG flashes are assumed to produce 
the same amount of NO per flash. 

• Extratropical flashes (Latitudes poleward of 
26°) are assumed to produce ~500 moles per 
flash while tropical flashes are assumed to 
produce ~250 moles per flash. 

• Lightning NO emissions are placed in the 
model according to typical vertical profiles 
derived from cloud-resolved modeling (Ott et 
al., 2011)


