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Global Hawk — New Capability for

— —— . Configuration —
i ' « Wingspan: 116 ft

S « Length: 44 ft
 Unmanned vehicle

« Highly reliable, fully
autonomous control

Performance
 Endurance > 30 hours
NASA has acquired two . Range > 20,000 km
Global Hawk aircraft for Altitude > 19 km

Earth Science missions

Consiglio Nazionale delle Ricerche
Dipartimento Terra e Ambiente



Global Hawk — Mission Support Eeatures
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» Payload ~ 680 kg
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Wing Pods
(future
- capability)

* Experiment power

— 2.0 KW DC
— 8.8 KVAAC

Mounting Rails
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m Pallets and Hatches Mounting Hard Points

* In-flight command and e

the Nose

control of instruments

Global Hawk .. Standardized
S hstrument Interface

Data and
Power

Distribution '
NA!
~ -

Consiglio Nazionale delle Ricerche
Dipartimento Terra e Ambiente




O satellites:

palfcoveragefewminutestoriobservationals

= twice per day
vertical (> 1-2 km) horizontal (10 km) resolution

GEO satellites:

coverage over a vast regions (1/6th of.Earth) continuous
coverage,

vertical (>5 km) horizontal (1 km) resolution

L development =520 ears
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Global Hawki(GH):

AOptic coverage; few hours of'opservationalttime:
w— target,
—vertical (> 0.017km) horizontal (> 0.1 km) resolution

development ~5-10 months

GH has the great potential to fill gaps between space-borne
andsurface based observations.and to provide a fast
demonstration for.futire’sensors —

Nasa
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Global Hawk — Present Status

~- Preparations for first NASA flights nearly complete
» Eirst science mission:

Global Hawk Pacific (GLOPAC)

— July, 2009
— 12 instruments; NASA,NOAA sponsored
— Flight over Pacific and Arctic Oceans Nominal GLOPAC

- . . Flight Plan
e Second science mission:
Genesis and Rapid Intensification

»Processes (GRIP)
-——-_—_..SummeW GLOEAE Pfyload
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Italian research with high altitude research MDB M-55
-jejef \J.:v.‘;‘: _f_[r.“rr ey4e)f|=
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" {o Troposphere —

e —

- - - o » - .
ﬂfﬁaliansﬁmmﬁlumy has expressed a strong
nterest in the use of the GH for Climate Change studies.
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Ouistanding reszarch figlds In climaie chan
- studies have been considered:—

_ = Upper Troposphere —Lower Stratosphere
processes

= Earth Radiation Budget

* Greenhouse gases
= Air Quality
=Ecosystems and Climate

__=WatersGycle™
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Upper Troposphere — Lower Stratosphere processes

50 - Photolysis and radiative heating

Upper Stratosphere
Photochemically controlled

\

Mesosphere

Ozone Production

| i tospheric response 1
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Ozone Depletion via

20| polar chemical processes

Lowermost Stratosphere

Complex chemistry and transport

La

f :_‘_ Large scale descent and two-way

]

Ozone cantrolled by both
chemistry and transport AVAVAY.

UTLS

stratosphere - troposphere exchange *\\f;\

Large—scale ascent

QBO

B
-
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Troposphere

i/ '
Forcing and propagation of planetary waves
| |

Source gases enter
the stratosphere
—l— Cold frup
TTL ozone depleting substances

|
greenhouse gases

P~

0° 60°
Polar Region

Eyring et al., 2005
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Mid-Latitudes

30°

|
o
Tropics
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Critical UTLS processes
can be addressed with
high resolution In situ
measurements of key

species; dynamical and
radiative variables,
accessible via long
endurance,
tratospheric aircraft:

Nasa



= Parmeability. ofisubtropical.and polar

HIXIYRIEIIETS - |
trength of the Brewer—Dopsont
= - circulation

= Stratosphere-Troposphere Exchange

=Solar UV-visible photolysis

et

* Photochemistry and Chemical processes
= Polar processes
. HAgrosolland Girrus
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Earth Radiation Budget (ERB)
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= Measurements of the surface albedo of the Earth
with its two-dimensional scattering properties

= Measurements of aerosols and clouds with their

contribution to both the greenhouse effect and the
- albedo at the top of the atmosphere —

= Measurementsiorthe atmospherlc composition and
R
of its greenhouse effect

fe) e
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Jihe GH can

JOJ) Syzlis izl aliilels cloga g i 9gligelary
nditions of radiative proc'e' SSeS————
=deploy new.ERB Instruments without the

long development time and high cost of nhew
space-borne instruments

=acquire measurements coincident with those
of the existing satellite ERB measuring
instruments
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better than those in terms, of
. combined angular and time
observations.
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The GH with,its long endurance is the only
platform from which it is possible to observe
the same pixels atidifferent anglesiduringia...
jday. fordeterminming'its two dimensional
dalbedo’as a function of the solar zenith angle.

Nasa
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Greenhouse gasses (GHG)»
Jio-predict future trends In the global carbon
cycle it is essential :

= To determine sources and sinks of GHG and

in particular of CO2.

*=To improve the measurements of water
Vapour profile.and understandiitsifeedbacks»

E———
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The GH allows more precise observatlons with integration

TEIAUVET YIS DWATIDYETEN IO IR T ERT G AT U NONHE!
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Accounts for-the-possibility of linking
the observation from aircraft with
the locations of both existing GHG
ground stations and satellite
observations

oy In theicase of ‘operationifrom
BN EUrope; this capability would
a be furtherenhanced by the
high density of European
ground stations N%
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Air Quality

Pollutants change atmospheric composition and severely
= affect air.quality at the local and regional scale, but also
affect climate: aerosols change the Earth’s radiation
balance and the atmospheric lifetime of greenhouse
gases (GHG) impacts ecosystems and agriculture
productivity

ey'measurements are: Aerosol profile; O, concentration

— profilesco !umn density,ofaN@>and HCHO

Nasa
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deploy.new instrumentss that opera?e"élay and night-and/or
WS can measure new species to characterize the air self-

cleaning capability &
N@QJA
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Ecosystems and Climate

$U2L)/1221) 2C° stemichangesiandiclimateichange;

willlg ligarizing, 15 goorly Undarsiagel,

Key issues are :
ecosystem photosyntheticirateimonitoring
_ ndhtsirelationship with climate change;
soll"behaviour and soil behaviour modification monitoring;
monitoring of ecosystems carbon storage. &
N<A}>JA
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Possible GH objectives are::

Trz valldatorn of gzt JJ]‘ia
AVPETSPECI A meastrements
—_with hlgrrresolutlon
___measurements thatare not

feasible from space.

e —

Flight demonstration of
photosynthesis efficiency
measurements made with new
techniquesy(either ltaserinduced
B Eluorescence or Fraunhofer Line
discrimination principle)

.
o

Courtesy of ASI R
y N(%A
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Praclolizition |5 ina g2y onysieal grgcass iz 16

SWweather; hydrological’'cycleranc .T!ETQLEF_;; —

e
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Key issues are:

Assess the ability of different types of particles to act as
CCN and IN as a function of their size, origin and air
mass history

Assess the influence of anthropogenic aerosolion cloud
microstructure in different areas
To study the nature and development of hazardous

torms
iorquantify thexolejofisnowfallinitheswatercycle at high

S atitudes®

fe) e
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Radars, microwave radiometers, lidars, are

fﬁgqg oSUE.

| ‘ 'r- ¢ cﬁ; . |

They can be hosted on a flock of GT-[ thelr*

long endurance allowing the study of cloud

systems following their evolution over very
large areas.

Cyclone with eye over Mediterranean Sea
16 Jan 1995 0930Z2{1330Z
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The availability of such powerful new platform -

N\

) e y | LI vt} J1 A
helprunraveling key scientific issues for'climate
change science
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JThanks are due to:

S Al el (,-\SJ), G, Cazrraii (r NFSDTA), G, Cacerl]
G R=1EAG) RS HEUZZIN GNR=1 SAY REGUZZINAS —
Mugﬁal (CNR-ISAC); G. ?eron"(Umv*TGrmb‘)—A =
Speranza (Univ. Gamerino), L. Stefanutti (CNR-IRPI); A.
Sutera(Univ:-Roma l), D. Torri (CNR-IRPI), for helpful

discussions....

..and thank you for your attention.
NA%A
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