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Designated Measurements

Recommended NASA Priorities: Designated

TARGETED

SCIENCE/APPLICATIONS SUMMARY

Aerosol properties, aerosol vertical
profiles, and cloud properties to

CANDIDATE MEASUREMENT
APPROACH

Designated

Incubation

Backscatter lidar and multi-
channel/multi-

H Aerosols  understand their direct and indirect angle/polarization imaging X
Atm OS p h e rIC effects on climate and air quality radiometer flown together on
2 the same platform
B O u n d ary Layer - Clouds, Coupled cloud-precipitation stateand  Radar(s), with multi-frequency
Convection, dynamics for monitoring global passive microwave and sub-mm
& hydrological cycle and understanding radiometer X
Precipitation contributing processes
Large-scale Earth dynamics measured  Spacecraft ranging
Mass Change by the changing mass distribution within measurement of gravity X
and between the Earth’s atmosphere, anomaly
G R AC E oceans, ground water, and ice sheets
Surface Earth surface geology and biology, Hyperspectral imagery in the
ground/water temperature, snow visible and shortwave infrared,
FOI IOWO n B:IO'“ * reflectivity, active geologic processes, multi- or hyperspectral imagery
eology vegetation traits and algal biomass in the thermal IR
Surface  Earth surface dynamics from Interferometric Synthetic
Deformation earthquakes and landslides to ice sheets Aperture Radar (InSAR) with X

& Change and permafrost ionospheric correction

e
The National Academies of
SCIENCES + ENGINEERING - MEDICINE
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Competed Concepts

Recommended NASA Priorities: Explorer

Explorer
Incubation

TARGETED SCIENCE/APPLICATIONS SUMMARY CANDIDATE MEASUREMENT
OBSERVABLE APPROACH 3

CO, and methane fluxes and trends, Multispectral short wave IR and
Greenhouse global and regional with quantification thermal IR sounders; or lidar**

Wl n d S an d C urre nts Gases  of point sources and identification of

source types
Global ice characterization including Lidar**
elevation change of land ice to assess
Ice Elevation sea level contributions and freeboard X
height of sea ice to assess sea
ice/ocean/atmosphere interaction
Coincident high-accuracy currents and Radar scatterometer

U Opportunities for 3 of 6 to be selec 063N e tor winds t asses air-sea
. . = momentum exchange and to infer X
| n CO m | n g d ecad e x:,::: upwellir:g, uppe': ocgean r:i)t(ing,fand sea-
e g ey ice drift.
u POSS| bl I |tyth at Other Conce ptS Vertical profiles of ozone and trace UV/IR/microwave limb/nadir

Ozone & gases (including water vapor, CO, NO;,  sounding and UV/IR solar/stellar X

needing tech development could  Tracesases methane, and N.0) gobally and with  occuitation

high spatial resolution

al SO be ready for com pe'“t' on by Snow Depth Snow depth and snow water equivalent Radar (Ka/Ku band) altimeter; or

& Snow including high spatial resolution in lidar** x
end of decade, so maybe 3 of 7 or Meter  mountainareas
3 Of 8. BDlst;yctlfare o:terrestrial mstem Lidar**
. Terrestrial Incluaing forest canopy and above
U Competed between science objectives sesen Fo o ron sroceses x
U Communrty buyln a must ::t;t:aa:at:it:f:restatlon & forest

U Needs to address a wide scope of
smence and applications
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NASA Budget Compliance

$1,000

== NASA ESD Total Flight Budget
Program of Record

/) Program of Record + Next Decadal Recs
$900

Recommended Program:
$800

%%%

mm Surface Characteristics
$600

mm Surface Deformation

$500 B Mass Change

$400 B Earth System Explorer 3

Cost by Year (RYSM)

Il Earth System Explorer 2
=300 B Earth System Explorer 1

Incubation Program

WACM Opportunltle Bl Ventures Continuity 2

Bl Ventures Continuity 1

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

. Liens from last decade into this one are substantial
. Very little flexibility to absorb funding challenges until mid decade

. Committee sought to keep liens lower on next decade
Allows more flexibility for next decadal survey
Some carry over of programs into subsequent decade is required

Questions to s
The National Academies of 14
esas2017@nas.edu SCIENCES + ENGINEERING - MEDICINE

http:// sites.nationalacademies.ofigEPS/ESAS2017dex.htm
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Goals of Meeting

I We must developcience topicgor topic) thatsound excitingto more
than oceanographers. We must develop the measurement requirem
for these science topics.

U The orbit selection and instrument design can be refined later to |
optimized for the research goals.

U A past point designWaCM) for an Earth Ventures mission had
roughly 5km spatial scales, 1600km swath width, 0.8 m/s
uncertainty in winds, and 0.5 m/s uncertainty in currents

U Thisdesignhad to meet specific budget and accommodation
constraints and address a single science hypothesis

U Our new designcan be optimized based oscience goals
|dentify potential issues that will need to beaddressed

Communicatethe benefits to the scienaad applications communities
and decision makers

U Publications andutreach
Produce a white paper eventually resulting in an refereed publicatior
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Suggested Science Goals

U Broad theme of Improved Afsea Coupling

U Improving representation of the interface between the ocean and
atmosphere as well as the atmospheric and oceanographic
boundarylayers

U Suggested Specific Topics

U Improved understanding of the tropical ocean circulation
U Improved seasonal iaterseasondbrecasting

U Improved airsea interaction associated with eddies and currents
U Links to ocean and weather forecasting
U Strong links to ocean biological

U Oceanatmosphereea ice coupling
U Links to changes in Arctic and ocean circulation
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Winds and Currents Applications
U The observations required for the science topics would greatly benet
ocean observing systems

U TPOS2020 andtlantOS among others

U The in situ observing system would help validate some of the scienc
goals related to mixed layer variability and ocean circulation (tropical
and Arctic

U There are many applications that help the business case
U Ship routing

Weather forecasting

Fisheries management

Glacier and sea ice tracking

Agriculture (based on longéerm forecasts)

Forecasting of severe weather

Mor eé.

:
;
;
;
;
;
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Steps to Move Forward

U Get a better name th&ataCM
U Pin down science objectivésand clearly articulate them

U Verify that there are not serious problems with rain and aliasing o
Inertial, tidal and diurnal cycles

U Optimize instrument characteristics with respect to the science (¢

U The aircraft instrument works better than expected, so we hav
some trade space with the instrument design

U Develop modeling of the boundalgyers

U This would allow for better use of the winds and currents
observations

U Improved surface physics, winds and currents would put much
stronger constraints on entrainment at the top of the atmospheric
boundarylayer




General Concept Behind the Goal

U The ocean and atmosphere are relatively strongly coupled on scales below abou
70km

U Far more so that seen in eway coupled models

U The spatial derivatives of currents and directional wind (stress) show a strong
signal.

U Coupled models will need to represent this coupling to properly describe the
energy and water cycle, as well as ocean forcing

Desired Outcome
U To characterize the couplir
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Oceanos Vertical
Due to Submesoscal&/ariability

@ submesoscale vertical heat flux at 40 m depth, Jan-March b

40 m depth, Jul-Sep
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Graphic fromOceansubmesoscaleas a key component of the global he&tudget by Zhan SuJinboWang, Patrice Klein, Andrew
F. Thompson & DimitrisMenemenlis
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Upper-Ocean Heat Content Rate of Change
- Modern Model vs data- Seas Around Antarctica

Modern Upperocean

Model heat content
rate of
change

Model s (left) dondét match observations
- Except when averaged over the whole Southern Ocean
- If regional energy budgets are wrong, heating will occur in the wrong

areas and aisea exchange wille nonsense

SarahGille

Winds and Currents from Satellite Workshop



