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2014-2105 Polar Winds using DAWN

2016 P3-DWL Hurricane Earl Investigation

Although there are still issues such as cost, size and availability, 
after over thirty-five years of development, the Airborne Doppler 
Wind Lidar (ADWL) is now mature enough to be called 
operational. Over the past ten years, Simpson Weather Associates 
(SWA) has participated in numerous ADWL missions and field 
campaigns that  have allowed us to measure and investigate the 3-
dimensional wind circulations of the lower troposphere and 
planetary boundary layer (PBL) and to compare with other 
observations (Profilers, dropsondes,) and models (MM5/WRF). 

SWA has flown over 500 hours of ADWL Dt collection all over the 
globe including the following:
● Using ONR’s Twin Otter Doppler Wind Lidar (TODWL) to 

investigate PBL coastal circulations and open ocean OLEs 
near Monterey, CA  (2003-2012);

● Using the NOAA P3-DWL to investigate low-level flow in and 
around western Pacific Typhoons (2008) and Atlantic 
Hurricanes (2015/2016); (Earl and Joaquin during 2016)

● Polar Winds - Utilizing NASA LaRC’s DAWN lidar to 
investigate the low-level flows(Tip Jet, Barrier Winds, 
katabatic winds) off the coasts of Greenland (2104-2015) –
Over 20 missions flown.

Introduction

2007 TODWL - Low Level Jet Near Monterey , CA

TODWL 9/30/2012 – Using LOS to see OLEs over the Pacific

Recent Airborne Doppler Wind Lidar Investigations of Lower 

Troposphere Circulations from the Tropics to the Poles 
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Aircraft ~ 2.2 KM
Aircraft ~ 5.5 KM
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2µm coherent detection (CTI)
2 mJ ; 500 Hz
10 cm two axis scanner, side door
Range: .3 – 21km depending on 
aerosols
Accuracy: < .10 m/s in three 
components
Weight: 700lb   Power:  700 W
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NOVEMBER 12, 2007
TIME RANGE: 1520 - 1530
SW LEG 5 (PASSING OVER FT ORD)
ORDER OF PROFILES (FROM NE TO SW):
BLACK (S,D), BLUE (S,D), RED (S,D), 
GREEN (S,D), PURPLE (S,D)
S = SOLID, D = DASHED

1.6 um coherent CTI 

wind Tracer (LM) 

Side mounter 10 cm bi-
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2015-2016 Hurricane season was the first time an ADWL was 
successfully operated on a NOAA-P3 aircraft to measure winds 
in the environment and near the center of a hurricane
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