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LASE Measurements during CAMEX-4
• Acquired data on 13 science flights
• Measurements in vicinity of 2 hurricanes (Erin, Humberto) and 2 tropical 
storms (Chantal, Gabrielle)



LASE Assessment of CAMEX-3 DC-8 Dropsonde Water Vapor

• 10 LASE/dropsonde comparisons
• Periodic dropsonde dry bias
• Dropsonde ~15% drier on average
• Dropsonde dry bias may be due to 

outgassing of packaging material

CAMEX-3 (1998) CAMEX-4 (2001)
• 25 LASE/dropsonde comparisons
• Dropsonde dry bias reduced
• Dropsonde ~ 5% drier on average
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CAMEX-4 Hurricane Erin “Optimal Data Assimilation” Flight

“Erin” SSMI Sep. 10 2001 13:39 UT

• High water vapor northeast of storm
• Mid-upper level dry region associated with 

cold trough southwest of storm 
• Elevated aerosol layer south of storm



CAMEX-4 Hurricane Erin “Optimal Data Assimilation” Flight

“Erin” SSMI Sep. 10 2001 13:39 UT

• High water vapor northeast of storm
• Mid-upper level dry region associated with 

cold trough southwest of storm 
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• High water vapor northeast of storm
• Mid-upper level dry region associated with 

cold trough southwest of storm
• Large variation in integrated water vapor 



FSU Model Results for Hurricane Erin using CAMEX-4 LASE Data

120hr forecast track of Hurricane Erin 
IC: 12UTC 10 Sep 2001

Intensity errors (in m/s) of Hurricane Erin 
IC: 12UTC 10Sep 2001
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CAMEX-4 Tropical Storm Gabrielle Flight

• Dry air between 7-11 km inhibited the 
rapid redevelopment of this tropical storm 
as it left the Florida coast



Summary

• Processed LASE measurements from 13 science flights including 2 hurricane (Erin and
Humberto) and 2 tropical storms (Chantal, Gabrielle)

• Archived nadir water vapor, and nadir and zenith scattering ratio data for all flights
• Compared LASE and dropsonde observations for CAMEX-3 and CAMEX-4
• Computed total precipitable water vapor and compared with MODIS observations
• Computed RH profiles using LASE water vapor and dropsonde temperature profiles
• Collaborating with FSU on impact of LASE on hurricane track and intensity 

predictions
• Preparing two papers (GRL/JGR) for publications with FSU and NASA Langley 

authors
• Comparing LASE measurements with SSMI and other satellite observations
• Extending LASE measurements near surface for comparison with near surface 

observations
• Collaborating with other studies



LASE CAMEX-3 Measurements:  Hurricane Bonnie Inflow

GOES 8 12:45 UT
August 26, 1998



Average FSU Forecast Track Errors

Hurricane Bonnie
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• CAMEX-3
• Hurricanes Bonnie, Danielle, Georges
• FSU Model Forecasts
• Models

• CTRL = ECMWF data
• D+L    = Dropsonde + LASE
• LASE  = LASE only

• Dropsonde winds + LASE moisture 
has largest impact

Hurricane Georges
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Hurricane Danielle
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Lidar Atmospheric Sensing Experiment (LASE)

• Airborne Water Vapor DIAL
• Laser

- 5 Hz doubled-pulsed Ti:sapphire
- 100 mj (on and off lines)

• Wavelengths
- 815 nm (on-off λ= ∆λ= 40-70 pm)
- Three separate line pairs

• NASA ER-2, P-3, DC-8 aircraft
• Simultaneous nadir, zenith operations
• Real-time data analysis and display



LASE Water Vapor and Aerosol/Cloud Profiling on NASA DC-8

• Water vapor profiles
- daytime and nighttime
- 0.2 km to tropopause (12-14 km)
- 0.01 to 25 g/kg
- accuracy (6% or 0.01 g/kg)
- resolution (variable)

- 330 m (vertical)
- 14 - 42 km (1-3 min) (horizontal)

- DC-8 in situ used within
+/- 1 km of plane

CAMEX3 DC-8 Flight 7 T.S. Bonnie Synoptic Flow  Aug. 21-22, 1998

•Aerosol/cloud profiles
- daytime and nighttime
- 0.03 to 25 km
- resolution (variable)

- 30 m (vertical)
- 200 m (horizontal)



LASE Assessment of CAMEX-3 DC-8 Dropsonde Water Vapor

• Periodic dropsonde dry bias
• 10 LASE/dropsonde comparisons
• Dropsonde ~15% drier on average
• Dropsonde dry bias may be due to 

outgassing of packaging material
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