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Occupants:

o ~1200 civil servants; ~1,900 on-site contractors; ~2,500 NRP workforce
e ~700 summer students in 2018

FY19 Budget (est.): ~$910M (including reimbursable/EUL)
~1,900 acres (400 acres security perimeter); 5M building ft?
Airfield: ~9,000 and 8,000 ft. runways




Major Research Faclilities

|

\7Vind Tunnels

A

» | :
ARC Jet Complex

A

N———=
—

Range.Complex

Simulators

Advanced
Supercomputing



Core Competencies at Ames Today -

- Advanced Computing
& IT Systems




Earth System Science

5 Applied Science




Flight Projects

Earth Venture Suborbital 3 (EVS-3) Project And Mission Management

Cirrus Plume

P3lnstruments:
« Microphysics probes
< TAMMS

Overshooting Top

Thunderstorm AnviI .

Investigation of Microp’hyrsiAcs and ‘
Precipitation for Atlantic Coast

Dynamlcs and CheMstry of
the Summer Stratosphere

EARTH SCIENCE SATELLITE Calibration/Validation and Airborne Process Study Management
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= Earth System Science f

Research & Analysis e ¢

Scientific Research
 Atmospheric Composition — Aerosol and radiation
studies, air quality, atmospheric chemistry i il
« Climate Variability and Change — Atmospheric dynamics, coastal -
and ocean ecosystems
» Carbon Cycle and Ecosystem — Terrestrial ecosystems, carbon
dioxide and methane fluxes

Carbon Cycle

Climate Variability £ —

and Change

Atmospheric
Composition

Weather

\b N Water &

Ener;
Cycl§y

Capabilities

Airborne Science

* Instrument and Payload
Development

« Field campaign planning
and execution

» UAS development
and operations

* Alpha Jet (AJAX) satellite
calibration and validation




| ' .
Applled SCIENCE  Mapping Crop Water Requirements to Assist Growers in %"

Optimizing Water Use Satellite Irrigation Management
Support (SIMS)

Landsat8 |

Terfa Satellite

NASA SIMS web

and mobile data 8 Students

services puts work hand
irrigation demand in hand with
across 8 million 7 growers to
acres of farm land — validate the
directly into the system and
hands of farmers | { | quantify
andwater | ¢ & benefits

managers |-



Airborne Science Onboard
Networks Enable Realtime Science

NASA Earth
Exchange

FIuidca isa2U cuesat that
will enable high resolution >
coastal & littoral zone |mag|ng |
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MISSION TOOLS

Ames is a leader in demonstrating and mak new
SUITE (MTS)

unmanned aircraft available to science from SUAS to HALE ‘




Supercomputlng @ NAS

Pleiades: 7.25 PF peak — 11K+
multi-generational nodes;

#27 on TOP500 (#11 in US)

Electra: 8.32 PF peak i
3456 nodes; container-based i

#33 on TOP500 (#12 in US)

Modular Supercomputing Facility:
Capacity: > 120 PFs; 1M cores L Storage:

* Clobal storage (Lustre based): ~46 PB
* Archival storage capacity: 1 EB

Network connectivity: 10GB/s

D-Wave System Hardware:
» Space Act Agreement (2013) between Google and USRA

2031-qubit Whistler processor
10 kg of metal in vacuum at ~15 mK
Magnetic shielding to 1 nanoTesla
Protected from transient vibrations
Single annealing typically 20 ms
Typical run of 10K anneals (incl. reset & readout takes ~4 sec)
Uses 15 kW of electrical power -




NASA Earth Exchange (NEX)

Providing a Work Environment for “Science As A Service’

COLLABORATION

Support for projects in Earth
Science Research and
Analysis, Applied Science,
and National Climate
Assessment

CENTRALIZED DATA
REPOSITORY

Stage over 4 PB of data next

to compute

Discipline-oriented

CO M P UTI N G Distributed Active Archive Centet;s
Scalable '. ‘ =
Diverse - = I
Secure/Reliable A

)

KNOWLEDGE

Workflows

Machine Images
Model codes
Re-useable software



New generation of geostationary
sensors: ABI,AHI — similar to MODIS

* Diurnal land-atmosphere interactions

» Leveraging EOS algorithms, NEX
(compute, storage)

» Near real-time (5min) products/LANCE
« Regional EOS-like products

» Collaborators:
* NOAA,
* JAXA (Japan),
* BOM (Aus),
* KARI (S.Korea),
* [PMA (Portugal),

* GSFC and MSFC.

GOES-17

GOES-15

GOES-14



UAVs and Earth Science s

SIERRA complements other UAVs in the NASA New suborbital platform capabilities; high
science fleet specializing in dangerous, low altitude pseudosatellite (HAPS)

altitude missions that require larger payload
capacity than typical small UAVs
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FluidCam, MIDAR, and NEMO NET
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Airborne Fluid
Lensing
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Mission Tools Suite (MTS)

» Tactical decision-making and distributed
team situational awareness

* Real time position and instrument
telemetry ingest and visualization for
single- and multi-asset campaigns

* Access to low latency satellite, radar,
global lightning and other meteoro-
logical and mission products

« Communication and collaboration
tools including document sharing
and turn-key chat solutions

Sensing Hazards with
Operational Unmanned
Technology: Impact
Study of Global Hawk
Unmanned Aircraft
System Observations
for Hurricane
Forecasting

» Satellite pass prediction and swath
visualization

« Mission operation and planning tools 16



GeneSat
NASA'sfirt fuly automated,
selfcontained bological
spacefight experiment on a
sateliteofts size. Demon-
strated an integrated analyt-
cal fidics card assembly to
monitor genetic changes of

bacteria,

SPHERES
Consists of 3 free fing
satelites on board the ISS that
testa diverse range of harc
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30 CubeSat tostudy the deploy- PhoneSat 2.4

SporeSat

Demonstrate growh of organ-
P Update of

ment of asolar siln space.

30 CubeSat to study the deploy-

ment of a soar sai in space -

originally built as a ground spare
Sucoessful ¢ ~ Android™ processor works as

sai deployment. > S-Band command and telemetry

K ‘modem. Demaonstrated Nexus S
long-tern; sunvabiy.

‘Smartphone avionics for telero- ThEdsat-ap

NASA Ames i SRS s

sub-scale Exobrake test,
irdium downink/uplink,

* Achieves world-class Science withyit liSsio! ey T
¢ Leads the development.and'fligh
¢ Partners with Aecatlémia, Industry, and othe
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taneous multpoint science data.

NODeS

Extends EDSN capabiltes to
includ command relay and
control.

Modular patform with configu-
rable sequencigfor deploying
multpl secondary nanosals.
Capabilty to deploy (€) 3U or
#6U or a combination up to

TechEdSat-4
Reflight of TechEdSat-3p
Exobrake,with ntal contr Precision Tane Transfer
System, and that TASC solar | | muricatons systems; demonsate uiization. i

TechEdSat-8

‘ments - permits ‘Deep Dive’ and
data relay.

PowerCell

‘of microbial mini-ecologies

microbes and consumer

organisms. PowerCel is a
payload on the DLR

EuCROPIS CompactSat.
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