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INTRODUCTION

* The rapid decline in Arctic sea-ice is well documented.
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* The decline in Arctic sea-ice coverage is highly correlated with how
much sunlight is reflected back to space
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* Warmer temperatures and less sea-ice cover:

- Change the TOA and surface energy budgets.
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to quantify cloud radiative effects globally and to monitor
climate change

ARISE data provide a critical evaluation of satellite data
products and provide other information that are difficult to
measure or are currently unavailable from satellites.
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“Days” Breakdown EXAMPLES: MEASUREMENTS OF RADIATION, CLOUDS, AND SEA-ICE
ARISE MISSION SUMMARY

ARISE GOALS

Acquire well calibrated datasets from aircraft to support the use of
NASA satellite and other assets for developing a quantitative process
level understanding of the relationship between changes in Arctic ice
and regional energy budgets as influenced by clouds.
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1. From the NASA C-130, measure spectral and broadband radiative flux
profiles, quantify surface characteristics, cloud properties, and other
atmospheric state parameters under a variety of Arctic atmospheric
and surface conditions (including open water, sea ice, and land ice),
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and coinciding with satellite overpasses as much as possible.
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. Radiative Properties over the Arctic Ocean
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Spectral SW Transmission Measurements Radiative Closure Experiment on Sept 19, 2014
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. Acquire detailed measurements of land and sea ice characteristics to
help fulfill the NASA Operation IceBridge (OIB) mission objectives. OIB
is an ongoing airborne science program to bridge gap in NASA IceSat
satellite missions to characterizing annual changes in sea-ice, glaciers
and ice sheets.

Cloud Microphysics

Measuring Cloud Radiative Effects
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OBJECTIVES & FLIGHT PROFILES

1. Monitoring Ice Sheet Changes

Specific flight lin e and glaciers fo dge (laser altimeter -
LVIS surveys) including repeat lines from previous campaigns
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4STAR - Spectrometer for Sky-Scanning, Illustration by Sam LeBlanc, NASA ARC
Sun-Tracking Atmospheric Research (NASA AMES)

. Sea-ice characterization to support radiation experiments

. Satellite Validation 51?::?::57«%1 ol TESTING CERES (CLOUDS AND THE EARTH’S RADIANT ENERGY SYSTEM) CLIMATE DATA PRODUCTS
CERES GRIDBOX EXPERIMENTS

Tests CERES most popular climate data product

+ CERES gridbox experiments: Map radiative fluxes from C-130 to test CERES
gndds*d TOA and SFC products over wide range of arctic surface conditions

TOA Flux Validation
Refreezing (73 Mapping pattern (2-3 hr) focused on TOA or SFC : CERES Gridbox Experiments and TOA Radiative Fluxes See Poster C41D-0753 (today) by J. Corbett

plus cloud and atmosphere characterization . R
Anchored to NASA A-train oy . . -

Coincident with up to 6 CERES overpasses and
numerous other meteorogical satellites

! Acquire other data (clouds, aerosols, ice
sheets, T, ) to test CERES ancillary data inpuis including MODIS and VIIRS
imager cloud products

s to test TOA calculations & satellite obs MISSION HIGHLIGHTS

17 science flights conducted (150 hours)
6 grid box experiments for CERES (all GOLDEN days!) « Targets pre-selected to coordinate rotating
Numerous sea-ice lines and Alaskan glaciers characterized for azimuthal scans from CERES FM-1 on TERRA
IceBridge il

) ) CERES Gridbox Experiment
Observed the sea-ice transition (melting early, then refreezing), Sept 7, 2014 (Arctic Ocean)

and characterized a wide range of sea-ice conditions and

associated cloud properties and radiative effects e ¢ £ ypical wide range of doud conditons
v 4 plex surface conditions
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. Measure Cloud Radiative Effects

Low clouds were geometrically and optically thin, often multi-

o layered with fog at the surface at times
Data, Flight Science Reports, Data Management Plan & more can be

found at the current ARISE mission websit
https://www-air.larc.nasa.gov
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Radiometer and in-situ cloud data and products:
https://eosweb.larc.nasa.gov
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O’I h rhmaneu‘zfrs to characterize airframe effects and to / X CERES FM1 On TERRA pre-programmed to three regions shown above in order to test CERES SFC fluxes. These
calibrate the MET data system .

rotate azimuthally to increase scans (angular
Sampling)thru target area. comparisons have just started.

LVIS data, snow and ice products:

http://nsidc.org. Contact: William.L.Smith@nasa.gov




