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Suborbital Science Programs

Add to the understanding and prediction of the Earth system. Suborbital
observations fill time and space gap between surface observing networks and

orbital platforms. Objectives

*Development of new space sensors
and new remote-sensing techniques.

«Satellite calibration/validation.

 Targeted observations of ephemeral

Sounding phenomena with variable temporal and

Rocket Somets . spatial scales.
Pro ram Nﬁo Tier Two: Polar . i .k';".-.-h%‘ Globe covered . .

9 T *Atmosphere/near-space in-situ
Balloon observations.
Program ‘ : «Improvement and validation of
Aircraft & E o predictive Earth process models using
UAS T N satellite data.
Program *Next-generation scientists with hands-

on sensor hardware and field
experiment experience.




Program Structure & Organization

Program Elements & Center
Responsibilities
— Science Requirements &
Mission Support — ARC
— Platform Catalog — GSFC/WFF
— New Platform Technology —

DFRC

— Sensors — ARC
1 1

Science Catalog
Mission Mg Aircraft

New
Platform Airborne
Capability Sensors

Dev




Program Baseline Budget

FYO5| FY06| FYO7| FY08| FY09| FY10| FY11
FY06 PFP 36.04| 3496 | 32.63| 32.59| 30.08| 30.17
FYO05 Op Plan
Changes 4.5
FYO05 WB57
Upgrades 3.8
FYO7 PFP 44.3 3417 | 35.31| 35.28 | 32.81| 32.89| 32.89




Aircraft Milestones

Feb-06{ Mar-06| Apr-06| May-06| Jun-06{ Jul-06] Aug-06| Sep-06| Oct-06| Nov-06| Dec-06| Jan-07
Transition Milestones i
Transition DC-8 i
Catalog Aircraft MS :
Core ;
Aerosonde : |Lake Erie, NOAA Hurricane
= ‘ I '
TosP | : |
DC-8 D : LN —JL
SRCEnty || [INTEXB ; |[AMMA |
ER-2 E
TCSP i
P-3B AN |
[Arctic 2006 i [RadSTAR-A |
Affiliated i
WB-57 i f Iér—'_‘ﬂ’
! / |HALO/FALCON |
Procured i ,
Twin Otter 1 /0 e | |AIM |
A== VRS
Sky Research Py o —
[INTEX-B Wild Fire
DOE B-200 DN
— | LVIS
Dynamic Aviation B-200 ; O T
: HRE
Tentative Mission Ops
Unavailable Canceled




WB-57 Activities 2005-2006

NASA 926
2005 Activities Approx. Hours
06 December 04 — 17 February | Integration & test flights for CARTA & Harvard isotopes instruments 46.1
26 February — 8 April CARTA 2 mission to Costa Rica 122.4
23 May — 2 June WAVE test flights 8.2
6 — 24 June AVE Houston 44.5
27 June — 8 July Water Isotope Intercomparison Flights 17.6
9 — 28 July WAVE mission STS-114 launch 21.8
1 5 — 9 August WAVE deployment to Costa Rica for STS-114 landing 121
LTS 24 = 29-August PSR test flights 2.6
B 6—23 mber AVIRIS flights (Katrina, Woodpecker, Ames deployment) 46.8
r— 11 November Phase Maintenance 4.2
vember — 9 December BACN test flights at Miramar (Battlefield Airborne Communications Node) | 14.9
12 — 18 December NOAA Water Mission Part 2 & CRAVE test flights 15.4
2006 Activities
3 January — 11 February CR-AVE mission 75.5

L | "'-..
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ER-2 Accomplishments and Plans

 FYO05 Major Accomplishments:

— TCSP: July ’05. 16 missions, 107.2 hours from Costa Rica.
» Payload: AMPR, CRS, EDOP, HAMSR, LIP, MTP, MAS

« FYO06 Major Activities:
— Periodic Depot Maintenance (PDM) complete on NASA 806
— Calipso validation mission this summer e ¢

— TC4 deployment to Guam Jan '07 |

— New Business Model: Integrationi’of ERZ2 into Dryden Aircraft Pool
« Moge cost savings through sharing of personnel and resourc?js

. UZ phased fleet retirement==“windfalf’ for ER2:

— Free spare parts — lower flight hour fees

— Potential to take possession of engines
» Eliminate lease fee paid to the USAF — lower flight hour fees

— Upgraded Airframes for NASA?

e & 3




P-3B

« Mission Dates Flt Hrs
e Arctic Ice Mar 2006 50




DC-8 Accomplishments

VIission
« PAVE =
e Stardust




Mission Dates

 AVIRIS Hawan  Feb 2005
« ATM Alaska Aug-Sep 2005
 AVIRIS Fall .2005 Oct—__'



SKky Research Caravan




DOE B-200




Hurricane Wind Comparison
Aerosonde Flight - Ophelia 16 Sep. 2005

FIRST EVER UAV TO FLYINTO A TROPICALEQYCLONE

‘NOAA WP-3D Stepped e
Frequency Microwave
Radiometer (SFMR) Surface
winds in light blue, Aerosonde
winds in black, buoy winds in
dark blue.

*Aerosonde closest approach
to wind center was 30 nm
southwest and 25 nm
northeast. Peak winds at
2500 ft were 65 kt southeast
of center and 75 kt north of
center.

*Excellent agreement was
found between buoy, SFMR
and Aerosonde winds
adjusted to surface values.
SFMR winds SW of center
were within 10 min of
aerosonde.




Science Schedule

Gr 1, 2006 Gt 2, 2006 o 3, 20065 o 4, 2006 Gir 1, 2007 o 2, 2007 o 3, 2007
18] Task Mame Hyperlink Dec Jan Feh biar Apr hiay Jun Jul A Sep Oct Mo Dec Jan Feh Mar Apr hay AJun Jul gy
26 |Water v v
27 MASA AVIRIS Assessment of the  ETO0S mm Twin Otter, AVIRIS,DCS

2005 Caribbesn Coral Bleaching

Ewert
23 Arctic Sea lce 2006 EPOO1 -ﬂTM,KU Radar,D2P
239 Envizat % alidation with &rtic 2006 Pz 6PO0S - P-3B,ATM.KU Radar D2P
30 Artic Ice Mapping - Al Greenland  GT204 I ATMKU Radar, Twin Otter
3 Multi-resolution Snow Products for | 6T010 EEmm— Twin Otter AVIRIS,DCS

the Hydrologic Sciences
32 MOAS MPOESS CMIS airborne BI04

simulator (test)
33 Global Estimation of Canopy Water  BT011 I T win Otter, AVIRIS

Contert H
34 Pazzivesictive Microvwave GPO04 - P-3,2DSTAR

Measurements of Soil Moisture and

Forest Biomass
35 Harmiul Algal Bloom Ecology 62002 m ER-2AVIRIS,MAS
36 CLP¥ Cold Land Process Experiment | 77001 e Twin Otter POLSCAT,AVIRIS
37 GISMO: Global lce Sheet Mapping Or | 7R001 . P-3B.ATM,KU Radar

Gr 1, 2006 Gtr 2, 2006 Gir 3, 2006 Gt 4, 2006 Gir 1, 2007 Gtr 2, 2007 Gtr 3, 2007

D |Task Mame Hyperlink Jan | Feb | Mar A [ May [ Jun ul [ Aug | Sep Ot | Mov | Dec Jan [ Feb [ Mar A [ May [ Jun | Aug
1 Atmosphere v v
2 Costa Rica AVE 4001 I WE-5T
3 INTEX-BMILAGRO £J001 m J-31,AATS-14,55FR,POS-AV RSP,CAR
4 INTEX-B Houston 68001 . DC-3
5 INTEH-B Harwii BE001 e
3 IMPEX: NOAS INTEX-B Seatle mmm  HCAR C-130
7 INTEX-B &laska Ga001 m DC-8
g MASA &frican Monsoon 65205 6A205 I DC-8.Aerosonde

Multidizciplinary Analyses (A

DOE-CLASIC 72002 ER-2 D
10 TC-4 Costa Rica 72301, Mv301 ER-2WB-57,.0C-3

75301
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Science Schedule

G 1, 2006 Ctr 2, 2006 Ctr 3, 2006 Citr 4, 2006 otr 1,200
[l Task Mame Hyperlink Jan | Feh Mar Apr hary Jun Jul Ay Sep Ot | Moy Dec Jan
49 |Satellite Validation w v
50 Stardust ReEntry Oheervation BE002 I DC-8
Campiagn
1 CALIPSOMCloudsat Launch |
52 EOS Cross Walidation WHIR-SWIR 2003 [ ] ER—?,MAS,MASTER,A_irMISR
23 CALIPSOCIoudsst Calhval 52005 CPL,MAS,CR:S,ER-?
54 “alidation of EQS Mid and Thermal 62004 - ER-2,MASTER,MAS,SHIS
Infrared Data
55 Studies of Biosphere Atmosphere  |ET012 _ Twin (ter, AVIRIS,DCS
Interactions with & MODIS GCW
o6 WAVE 2 - 5T5-1H1 p—
ar WiAWE Patrick deployment -j
o5 WANE Reentry (possible deplon
Citr 2, 2006 Gty 5, 2006 Citr 4, 2006
IO | Task Mame Hyperlink Apr | May | Jun | Aug | Sep Ot Moy
39 |Surface ]
40 Walickation of MASTER on B200 at GEO0Z . MASTER,B-200
Lake Tahoe CAMY
H Southern California Fault GEO03 H MASTER.B-200
Azzesment
42 Test Flights of UAS Wildfire Sensor | BMOO1 W 12-ChannelIMM,POS-AV
and IMhiCDE
43 Test Flight= of LAS Wildfire Sensor ;| GMO01 B 12-ChannelIMM,POS-AV
44 An AYIRIS Study to Support the Reb 01 I | VB3 T, AVIRIS,DCS
45 Western States 24 Hour UAS ELI001 I 12-ChannelIMW,DCS
VWil fire: hliszion
46 ASTER Mapping Improvements by BB303 6T303 62303 _ MASTER,AVIRIS, T)
Modeling Spectral-Spatial Scaling of
HIS
47 Carbon Capture Program GEO04 I B-200,MASTER
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Science Schedule

G 2, 2006 Gir 3, 2006 v 4, 2006

IO | Task Mame Hyperlink Apr [ May | Jun du [ Aug | Sep oct | Mov
12 Carbon L w
13 &Y for Sub-Pixel Land Cover gA001 I Acrosonde

Aftributes and Dynamics
14 Fluxnet Global Metwork of Carbon, | BT014 I Twin Otter, AVIRIS,DCS

wister and Energy Flux
15 Mechanisms Controling Snnusi, ETOME e Twin Otter, AVIRIS,DCS

Irterannual, and Decadal Changes

in Calfornia's Carbon Budget
16 LIS Mapping lory Billed Woodpeck | GBO01 I B-200,LVIS
17 LIS Sequoia Mational Forest £B001 EE—— B-200.LVIS
18 Muttizte Integration of LIDAR and ET006 I Twin Otter,AVIRIS,DCS

Hyperspectral data for Improved

Estimation of Carbon Stocks and
19 Habitat Identification of the vary B0 EE WEB-5TAVIRIS,DCS

Billed Woodpecker uzing

Hyperspectral maging
20 Huricane Katrina Hyperspectral and  EW00S I WB-5T.AVIRIS,DCS

Cirrug DCE Damage Assesment

1 Scaling and Saturation of 52005 I EF-2,AVIRIS
Ecosystermn Carbon UgtakeThrough

Integration of Muli-Scale Remote
22 Effects of insect defolistion on g2007 I ER-2.AVIRIS
regional carbon dynamics of forests

23 In-flight Fusion of Hyperspectral and 67009 I Twin Otter, AVIRIS
LIDAR Dats for MASA TEP i
24 Hyperspectral Messurements of BT I Twin Ot
Surface Soil Inorganic Carbon and
Biological Crust under Climate
Change Treatments at the NDFF and
MGCF
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SUBORBITAL SCIENCE UPDATE - INTEX-B
NASA DC-8, Sky Research J-31, NSF C-130, DOE G-I, LaRC B200

Intercontinental Chemical Transport Experiment (Part B) — Deployment Schedule:
Houston: Mar 1-20
Hawaii: Apr 18-27
Alaska: May 1-12

21 sensors

*11 probes

2 lasers

*Species measured:
*HOX,
NOX,HNO4,
S0O2, O3, HCHO,
H20, CO, CO2,
CH4
*Aerosols

March 19 Flight Plan:

*Intercomparison with NSF C-130 INTEX-B Mexico City Pollution
*Coordinated spiral with J-31 from DC-8, Mar 16

*Validation of EOS Aura TES & OMI

19




SUBORBITAL SCIENCE UPDATE - Arctic 2006
NASA P3-B

Proposed 2006 Alaska Sea Ice Flights

Alaska & Greenland:
*P3-B with Kansas U snow radar,

1801:.

62~

60° |

NOAA PSR, IIP D2P radar
altimeter, ATM 4 laser altimeter
*Validate EOS Aqua AMSR-E,
ICESat, Envisat

«All planned flight tracks achieved

18g° |




SUBORBITAL SCIENCE UPDATE — NSF Maldives
Autonomous UAV Campaign, ACR Manta UAS

Maldives Hanimadhoo Island
*3 Manta UAS in stacked formation,
above, in, and below cloud
*Aerosol properties
*Black carbon
cloud microphysics
*Broadband & spectral irradiances

Manta UAS

*Advanced Ceramics Research,

Arizona

*Payload 15 Ibs, 775 cu.in.

*Endurance 6+ hours

Ceiling 16K ft

-Airspeed 40kts NASA contributed funding, advised on mission
success and flight operations procedures.

Lessons learned report coming.
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