Where are we | the Arctic?
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Where are we in the Arctic?
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e Arctic stratiform

e Sensitive to aerosol
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Mixed-phase cloud processe

Radiative Cooling
e Drives bugant production of turbulene

¢ Faces diect condensation within inersion laye
¢ Requires minimum amount of cloud liquigvater

Advection

Dynamics

¢ Cloud-forced turbulent mied layer with str ong narow
downdratfts, weak broad updafts, and T, and ¢
nearly constant with height

e Small-scale weak turbulence in cloudy wersion laye

e Large-scale adection ofwater vapour impotant
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Surfce Lyer
e Turbulence and contributions can be weak or strong
« Sink of atmospheric moistue due to ice pecipitation
» Surface type(ocean, ice, land) influences interction
with cloud

Decoupled
5écoupled

Morrison et al., 2012



Cloud Resolving Model
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Cloud Resolving Models

Low Density Ice Particles

Mean Doppler Velocity |

Reflectivity Histogram_
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Avramov et al. 2011



e Potential to constrain
CRM models

— Must understand
scattering by ice

— Must have some
knowledge of cloud
scatterers

e Scanning radars
provide spatial
information
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Why Oliktok Point? |




Why Oliktok Point? Il
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Instrumentation for the New ARM Sites

-~ __ Atmospheric and Boundary State
= « MET. PWD. TSI
- Sondes. ECOR, 915 RWP (NSA). 1290 RWP (ENA)
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. Cloud and Precipitation Radars
— + Scanning Cloud, Scanning Precipitation
+ Ka Zenith Pointing

Precipitation

| Fl « Parsivel . Video Disdrometer. Weighing Bucket, TPS

" Radiometry

| * Solar Broadband (Up/Down), IRT
"~ + MFRSR.MFR ., AERIor ER-AERI, MWR3C

]\\ Aerosol Observation System

ke Scattering, Absorption, Size Distribution
“~ » TraceGases

Azores Research Site
Kim Nitschke - Site Operations Manager
Los Alamos National Laboratory
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+ Unmanned Aerospace Vehicles

Oliktok Infrastructure
+» Instrument, Operations, and UAS Enclosures
+ Electrical Power Generator Module

Azores Infrastructure

* Instrument Enclosures

* Operations Enclosure

¥ * Electrical Power and Hydrogen Generators

Oliktok Point_Research Site
Mark Ivey - Site Operations Manager
Sandia National Laboratory

Fundamentally New Arctic Measurements

Unmanned Aerospace Vehicles
for Coordinated Multi-Sensor
Measurements

Tethered Sonde and In-Situ
Measurement Package

» Multiple UAVs’ and Associated Infrastructure
» Instrument Suite Under Discussion Options Include;
v’ Condensation Particle Counter
v Optical Particle Counter
v Aethalometer
v' Radiometry and Atmospheric State
v Cloud Condensation Nuclei Counter
v’ Stabilization Platform

Issues under discussion include characteristics of Azores precipitation radar
(X- or C-band) and characteristics of the UAS and associated payload.

From Jim Mather
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» modeling effort using this much expanded

latform in the Arctic Ocean basin (need ice breaker:
COIIaboratlon with other programs)



The field is ripe
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