SnowEx: a NASA airborne campaign
leading to a snow satellite mission

SnowEx update: Aug 18, 2016

SnowEx Team/contributors to this report: Edward Kim, Charles Gatebe, Amy Misakonis,
Dorothy Hall, HP Marshall, Ludovic Brucker, Kelly Elder, Chris Hiemstra

Sponsored by NASA Headquarters/Terrestrial Hydrology Program Manager: Jared Entin



Outline

e \Welcome — Ed Kim/C. Gatebe (3--5 min)
 Schedule & Logistics — Ed/Gatebe (5 min)
e Ground truth/GBRS = Kelly/Ludo/HP/Chris (5min)

 Airborne— ed/Gatebe/M.Beckley (15 min)
e Updates from HQ — Jared Entin (5--10 min)
e Q&A — (10 min)

For more information, see snow.nasa.gov = snowex



SCHEDULE STATUS AND RISKS

Amy Misakonis



SnowEx Major Milestones

3" survey due -- 8/11/16--DONE

Fall manpower strawman -- 8/12/16 --DONE

Fall invites started — 8/15/16 —in progress
Winter panel convenes — during week of 8/22/16
Winter decisions announced — week of 8/29/16
Fall Deployment — 9/25/16 — 10/4/16

— Ground Truth

— ASO

Instruments on Deck @ Aircraft Facility —12/15/16
Test Flight — 1/26/17 —1/30/17
Winter Deployment
— Early GT Arrival — 2/1/17
— Aircraft and GT Campaign — 2/6/17 — 2/24/17
Final Data Delivery from all Instruments —6/30/17




Ground truth/ Ground Based
Remote Sensing update

K.Elder/L. Brucker/HP Marshall/C.Hiemstra



Ground truth & GBRS update

A huge ‘thank you’ to all who responded to surveys.
They are critical to get an accurate picture of what and
who are available in a rapid but organized manner.

With the compressed schedule for Year 1, the surveys are
an important tool to find resources.

We are trying very very hard to be inclusive, and the
surveys help to make sure we are reaching out widely,
and collecting info uniformly.

We are gathering and processing extensive site data to
determine where, specifically, we will want to sample.
We expect to discuss this procedure, available datasets,
and our approach in a future call.



SnowEXx aircraft & instrument
update

E.Kim/C.Gatebe/M.Beckley



Aircraft & Instruments for Each Deployment (%

e Fall 2016:
— ASO on its aircraft
e Lidar (1064 nm; 3.5 km/1m @ 3 km alt.)
* Hyperspectral (350-1050 nm;+34°)
e Winter 2017:
— NRLP-3

e SAR (SnowSAR; X and Ku band polarimetric imaging radar, “5m
spatial resolution)

e Passive microwave (AESMIR; 10, 19 and 37GHz; H and V; 200 m
@ 600 m alt.)

e BRDF (CAR) (multispectral: 340-2300 nm; iFOV:1°/FOV: 180°)
e Thermal IR (TBD)
— ASO on its aircraft /VO
e Lidar CH
* Hyperspectral '4/\/G
e Summer 2017 (SAR (SnowSAR); aircraft TBD) 5



Flight line planning assumptions 1 m '

Using preliminary flight line scenarios to allocate
flight hours. Assuming 5 identical flights during Feb
deployment.

P-3 & ASO will do triangle flights: base-> GM -> SB ->
base

Assuming P-3 base will be either Colorado Springs or
Hill AFB, Utah. TBC with NRL. Choice does affect

total flight hours for science.
ASO base = Grand Junction (GJT)



Flight line planning assumptions 2 &%

P-3 sensor swaths and ASO sensor swaths will overlap.

3 notional altitudes for P-3: very low, mid, high; all sensors
taking data all the time.

ASO at one altitude.

Very low altitude (1000ft AGL): for smallest AESMIR
footprints to ‘fit” within width of strip forests; fore-aft
elevation scanning to get range of incidence angles.

Mid altitude: optimize for SnowSAR, notionally a few
thousand feet AGL; ‘mow the lawn’ imaging of a box on the
map; AESMIR will also get a conical scan image.

High altitude: optimize CAR-hyperspectral (ASO) synergy;
exact altitude TBD.

Flight line ‘box’ on next slides will overfly LSOS



Flight line example 1
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Flight line example 2

108.00°W

Notional
flight lines
for
SnowSAR. X

39.00°N

8/18/2016

e

P Mg

oo

LandsEnd

Habrazka

oy

Jumbo 2 E ampgeround

CirandTakestlfod g

107.75°W

o S Y

g . L) r} =l

o : (‘]re:nd M

| !
-
= o

LeoniBeuk

Ly - i

SnowEx.team

1 200 m norminal swath

" | @200 knots, 7.1 hrs from Co Springs

[ "'TI FlightLines

SnowSAR Lines.

& minute turns, {37) 36 km long lines

e

: - i

. _,i‘?h‘-i

-l

[

‘3'\"'_ — SnowSar_300m
* LAMDCOVER
2 NLCD_crop2GM
Bl - Open Vintsr
I:l 12 - Perenmial losySnow !
B 21 - Dovsloped, Cpen Space
1 |:| 22 - Developed, Low Intensity

|:| 23 - Developed, Mediurm intensity
Bl 2+ - Dovsloped, High intensity
B 31 - Sarren Land (Rock/SandiClay)
@ 41 - Oeciduous Forest
Bl <= - Evergrean Forest
Bl <3 - Mived Forest
[ 51 - Dwarf Shub b
[ 52 - shrunsScrut
[ 71 - GrasslandHerbaceous
- 72 - SedgeMHerbaceous

-C [ 73- Lichens

G Bl 7 - Moss
|:| 81 - Pasture/Hay
[ a2 - cuttivated Craps
Bl oo wenands

w7
-

Ll

12









	Slide Number 1
	Outline
	Schedule Status and Risks
	SnowEx Major Milestones
	Slide Number 5
	Ground truth & GBRS update
	SnowEx aircraft & instrument update
	Aircraft & Instruments for Each Deployment
	Flight line planning assumptions 1
	Flight line planning assumptions 2
	Flight line example 1
	Flight line example 2
	Slide Number 13
	Slide Number 14

