
Observations of Urban-Derived 
Water Vapor during WINTER 

Olivia Salmon 
Purdue University 

 



Purdue 

Purdue-UMD 

Purdue-UMD Hangar Cross Calibration 

Purdue-UMD Flight Dates 

Purdue-C130 Intercomparison 

UMD 



Airborne Laboratory for Atmospheric Research 

• BAT Probe (50 Hz Winds) 

• GPS/INS System 

• Picarro CRDS CO2/CH4/H2O 

• LGR CRDS NO2 

• 2B O3 Monitor 

• Grimm Aerosol Spectrometer  



Typical Mass Balance Flight Design 



Take off at ~12:00PM 
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H2O Profile Along Downwind Transects 



H2O and other GHGs Track Similar Downwind Profile 
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Atmospheric Correlation of H2O, CO2, and NO2 



A
lt

it
u

d
e

 (
m

) 

-x 

+x 
zi 

GHG Emission Rate Calculation 
H

2 O
 (%

) 



A
lt

it
u

d
e 

(m
) 

GHG Emission Rate Calculation 

H2O (%) 



Daily High Temperatures in Washington, D.C. 
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Total H2O Vapor Emission Rates 
Total = Background + Urban-Derived  
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Urban-Derived and Total H2O Vapor Emission Rates 
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% Urban Contribution to Total H2O Vapor 

What is “Urban-Derived” H2O Vapor? 
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Urban-Derived H2O Vapor Emission Rates 



Combustion and Urban-Derived H2O Vapor Emission Rates 
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Modification of Weather Downwind of Urban Area? 

High aerosol emissions are thought to spin down the hydrological cycle 
• Smaller and more numerous cloud droplets  
• Longer time to reach precipitation size (fixed H2O content) 
• Precipitation delayed & cloud cover increased 

 
However, if aerosol emissions and urban water vapor emissions are 
collocated, does the urban environment invigorate precipitation? 


