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Objective

• RIS-ID: 10247 (Title)
• Objectives: 
 By measuring vertical profile of wind in Ny-Alesund year-round
 To understand turbulent structure in the Arctic boundary layer 

under various environmental conditions: surface, stability etc
 To understand entrainment below Arctic cloud
 To help other researches requiring wind distribution in Ny-

Alesund



Instrument - principle

• Model: Doppler wind lidar (Windcube-100S, Leosphere)
• Principle: obtain radial velocity by measuring doppler effect 

by particles in the air

Ref) WLS-100S HW 
manual rev.7



Instrument - modes

• Modes: LOS and DBS

Ref) WLS-100S HW 
manual rev.7



Instrument - modes
• Modes: PPI and RHI

Ref) WLS-100S HW 
manual rev.7

Radial velocity (LOS, RHI, PPI), Wind vector (DBS)



Instrument – current configuration

• Combination of DBS, RHI, PPI, LOS at ~ 30-min cycle

• 25-m interval from 100m AGL
• One cycle

- DBS * 5 times
- PPI * 1
- RHI_East_West * 1
- RHI_North_South * 1
- LOS * 1200 sec



Instrument - location

• Location: ~50m northeast from the CCT
• Period: year-round since April 2017



Example of observations - 1

DBS (vertical profile of wind, usually < 1 km)

mmaturi
Textfeld
Please do not distribute figures beyond the Atmosphere Flagship



Example of observations - 2

PPI (horizontal distribution of radial velocity, < 2.5km)

mmaturi
Textfeld
Please do not distribute figures beyond the Atmosphere Flagship



Example of observations - 3

RHI-EW (Cross section in East-West direction)

mmaturi
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Please do not distribute figures beyond the Atmosphere Flagship



Example of observations - 4

RHI-NS (Cross section in ~ South-North direction, Zeppelin direction)
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Example of observations - 5

LOS (vertical profile of vertical wind w for 20-min at 1-sec interval)

mmaturi
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Example of observations - 6

Wave motion in w data?
(Jun 19, 2022)

Dramatic variation of w in very 
strong wind condition 
(Sep 18, 2017)

mmaturi
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Data file structure

Data folders each day
Wind reconstruction (DBS) files each hour

DBS data contents (30-min interval)Radial wind (all modes) each hour

Radial wind data contents (5-min interval)



Possible applications

• Vertical profile of horizontal wind depending on atmospheric 

stability

• Vertical profile of turbulence intensity

• Seasonal variations of the vertical profiles 

• Interaction between the surface and ABL

• ABL-cloud interaction (entrainment)

• Horizontal distribution of wind over NyAlesund



Issues

• Too clean air lowers data retrieval sometimes

• Frequent upward wind

• Quality control of the data and producing user-friendly output 

to increase data usage in the NyA community

• HW Maintenance in need (probably in 2026)
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Thank you for attention. 
Welcome questions and comments.
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