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Flight Description
Flight
9 Aim Altitude (AGL) | Coverage Ground
Type Resolution
Regional Active/Passive retrieval |10,000ft 36km x 38km Tkm (P)/10m (A)
k

PALSAR Comparison PLIS vs 10,000ft 8km x 22km Tkm (P)/10m (A)

Transect PALSAR &

Target Radar algorithm 1000ft 9km x 9km 100m (P)/10m

development (A) &
Weekly Flight Schedule
»
Flight Monday Tuesday | Wednesda | Thursday Saturday —
Type y Y e }
Regional 7.30-10.20* - 7.30-10.20* - 7.30-10.20* 2NBE V4 B
Ol @ = A
Transect' WAROE KR ' Target Flights Land Use ‘
FALSAR Transect
AREA YB AREA YA Multiangle Flights - Conservation Area
7.30'11.10+ 7.30'11.10 > [_l RE‘.’giDﬂEﬂ F|Ight3 Cropping

*PALSAR overpass at 10:30pm of Monday (Exact day of PALSAR transect flight will change for ’ Surfla':e St?m” (0-5cm) Grazing
each campaign aceordingly to PALSAR overpass @ Profile Station (0-100cm) River & Drainage System
* Sunrise at 7.24dam (EDT), start mapping at 8:15am (i.e., 45min after sunrise for Skye data reliability) SMAP_3kmarid

SMAP_9kmgrid
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« Ground validation data e
. . . L e I — . Permanent station
 Continuous soil moisture at 29 sites L - o Semi-Permanent station
. . I . I I |:| SMAP radiometer grid
» Continuous TIR/soil temperature at '*‘ T " | | — smaP Active-Passive arid

4 sites T T T SMAP radar grid

 Six 3km x 3km focus areas

» Soil moisture @ 250m spacing
(Regional days)

» Soil moisture @ 50m spacing
(Target days)

» Surface roughness @ 3 sites per
dominant vegetation type

» Vegetation biomass, water content,
LAI, reflectance @ 5 sites per
dominant vegetation type
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e Soil Moisture

SMAPEXx-1: July 5-10
SMAPEXx-2: December 4-8

« Crop growth
stage
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SMAPEX monitoring network Average soil moisture Fa"OW
+/— Standard deviation # e
. - - : s

—»

SMAPEXx-1

0-5cm Soil Moisture (%vol)

07/04 07/05 07/06 07/07 07/08 07/09 07/10 07/11
Date

Improved pasture
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7 3% Lake Wyangan

Date Flight Type Aim Comments _ Regional Flights
- o-Yenda : ) :
Palsar « Flight conducted late afternoon due to ' f- st O Griffithidis, - © 0 = * | - Targ_et F"uhts_
T ; Comparison PLIS/PALSAR forecast fog in the evening. o il \a I i j L] Muld-angle Flights
ransec . No PLMR vty 4 [] PALSAR Transect
N 5 R o g B
Regional SMAP pixel observation o S5 NEAT Loy
- . Take-off at 10:45am due to fog pk e : A R , -
Multiangle Incidence angle effecton o : bate g *
-, ) =1 Leeton 3 '
Target YB High resolution mapping « Take-off at 10:25am due to fog et e iy 3 %
a Yancor®
Regional SMAP pixel observation M Ry SR
- _ « Take-off at 10:00am due to fog B : R el A '%Na”andera Al
Multiangle Incidence angle effecton o H “ S eTITR el - W
I. I b -t A % o Nar':andprg_ .
- Target YA High resolution mapping « Take-off at 10:00am due to fog o:Coleambally | * & ; o - v’ - AN f
’ Y ™ r B TN &
Regional SMAP pixel observation «» Take-off at 8:30am due to fog S : L, e <
- « Multi-angle only in one direction due ' ‘ : e A
Multiangle Incidence angle effecton o to strong wind and rain ” 1‘ 5
| i
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 Extensive flooding

Airborne coverage
Ground sampling area
Permanent station
Semi-Permanent station
|:| SMAP radiometer grid
—— SMAP Active-Passive grid
SMAP radar grid

L]
ev iy,

t_*Flooded

/| mm— Cropping land
— Possibly inundated [
——— Grazing land

= = = Total average

04112 05112 06/12 08/12 09/12 10112

Daily Rainfall (mm)

04/12 05/12 06/12 08/12 09/12 10/12
Date
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Changes in monitoring strategy

* No Target YB flight

* No ground sampling of YB7
* Reduced YC and YBS sampling

Date Flight

Aim
observation

512 | TargetYA | Highresolution
mapping

6/12 | Regional | “MAPpixel
observation

. Incidence angle
Mult|- Azimuth angle YA4 (T7%)
azimuth effecton o Y
fo. Coleambaiiy
PALSAR Comparison >
Transect PLIS/PALSAR {

Comments Ground

. PLIS right antenna only hh YC (82%
. PLIS right antenna only hh

. Digital camera operating

. PLIS right antenna only hh YD

. Digital camera operating YB5 (97%)

8112 | Regional | -MAPpixel YA7 (73%)
observation

———

%J Lake Wyangan

Regional Flights

ra

o Yenda
. [:| Target Flights
0 Griffith, & 2 7 : :
oA =1 Multi-angle Flights
» e g m
T - [] PALSAR Transect
fAE o o
= L
- LAl
: : »
- . i
- SR Leeton &
(e o y OV
—— b
Yanco!*
b LTI o Ak &
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SMAPEXx-2
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Work in progress..| | Work in progress...
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* VIS/NIR/SWIR, SMAPEx-2, Dec 5

«10° NDVI gridded data [K] at TO1

- SAR focused . 2T h . .
- Georegistered § . 415 42 425
- Non calibrated Easting:(m) x10°
- Different polarisation combinations for RGB bands
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e |-t NEtwOrk (avg)
In=situ network (+/- std)
O 3x3km Spatial Monitoring
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250m Sampling 50m Sampling

V1 YA4
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» Vegetation destructive sample, LA,

reflectances

Nr. of Samples

Vegetation type = SMAPEx-1 SMAPEXx-2
Barley 3 S
Wheat 1 5

Oats 4 4
Pasture 1 23
Maize 510(st)+7(leaf)
Canola
Lucerne
Cotton
Rice
Straw
Cereal grain
Bare Soil
Fallow
Mix wheat/fallow

W w o
N N O

- W w s~
1

1x vegetation = 1x destructive sample + 5x LAl + 25x reflectance

» Surface roughness

Nr. of Samples
Vegetation type = SMAPEx-1 = SMAPEXx-2

Barley & &
Wheat 1 B
Oats 4 2
Pasture 10 13
Maize 1 3
Canola 3
Lucerne 3
Cotton &
Cereal grain 1 -
lucerne/grass 1 -
Bare Soil 1 -
Fallow 3 -
1

Mix wheat/fallow

1x roughness = 3x 1-m profile (N-S) + 3x 1-m profile (E-W)
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Maize - tall vWwe Plant
meaaban s il 8 | Crop (Kg/m®) |Height (cm)
Istraw | a1 |9
8

o2 | w6 |

‘
' |Pasture-East
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 Thermal IR, profile soil moisture (0-25cm) & soil temperature (0-40cm), dew, rainfall

« SMAPEXx-1 « SMAPEx-2

Pasture Pasture

NO

Fallow

| NO TIR data &




SMAPEXx-2: Additional Data
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* Multi-azimuth flights

2 [
~ N
I
I
1
H . |
P,

i
Center
Latitude Longitude

34°42.63'S 146°6.27'E

34°51.11'S 146°6.91E

« Radar scaling overpasses

» Effect of resolution on radar obs.

* Multi-resolution radar images (5m,
50m,150m)

» Ground mapping of standing water

» Retrieval of standing water in
satellite footprints

* 9 inundated areas boundaries
mapped using GPS tracking

e Extension: 10m2— 0.2km?
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SMAPEXx-1 SMAPEXx-2

Dataset Processing Website Processing Website
PLMR Processed Mid-march 2011 Work in progress Early April 2011
PLIS Work in progress (*) Raw Data *)
Skye VIS/NIR/SWIR Work in progress March 2011 Raw Data Mid-April 2011
Thermal IR Raw Data March 2011 Raw Data Mid-April 2011

Soil moisture Processed www.oznet.org.au Processed Early April 2011 @
(SMAPEX network) www.oznet.org.au

Soil moisture Processed Mid-march 2011 Processed Early April 2011
(HDAS)

LAl Processed Mid-march 2011 Processed Early April 2011
Ground CROPSCAN Processed Mid-march 2011 Processed Early April 2011

Vegetation destructive : Mid-march 2011 Processed Early April 2011
samples Work in progress

Thermal IR Raw Data Mid-march 2011 Raw Data Early April 2011
(monitoring sites)

(*) PLIS data availability dependent on timeline and/or issues during geo-registration and calibration


http://www.oznet.org.au/
http://www.oznet.org.au/

The Way Forward: SMAPEx-3 e
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Life cycle of wheat plant

* Focus on change detection techniques

« 3-weeks campaign to capture crop growth phase
 regional monitoring with 2-3 days “revisit”

» Radar soil moisture retrieval (Superscience)

= undier good condition some plants will have & coleaptle tles appearing between 711 and 212

» detailed vegetation structure sampling
 additional soil moisture sampling
* monitoring of forest (airborne soil moisture & vegetation)

» airborne LIDAR and hyperspectral for validation of radar
retrieval of vegetation parameters
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AIR CREW

Jeff Walker (Monash Uni)
Jon Johannson

Heath Yardley (Adelaide Uni)

VEGETATION SAMPLING
Peggy O’Neill (GSFC)
Alicia Joseph (GSFC)
Rajat Blindlish (USDA)
Susie Chai

SOIL MOISTURE SAMPLING

, Dongryeol Ryu (Melbourne Uni)
Rocco Panciera (Melbourne Uni)
James Yates (Monash Uni)
Kung Khin loh (Monash Uni)
Wenshen Wong (Monash Uni)
Anna Balenzano (CNR, ltaly)
Mohan Yellishetty (Monash Uni)
Wen Ooi (Monash Uni)

Sheen Chua (Monash Uni)
Chin Cheong (Monash Uni)
Rodger Young (Melbourne Uni)
Andreas Colliander (JPL)




. . MERT
Part|C|pants: SMAPEXx-2 MELBOURNE ENGINEERING

RESEARCH INSTITUTE

AIR CREW

Jeff Walker (Monash Uni)
Jon Johannson

Heath Yardley (Adelaide Uni)

VEGETATION SAMPLING
Lynn McKee (USDA)

John Prueger (USDA)
Seungbum Kim (JPL)
Mehmet Kurum (GSFC)

SOIL MOISTURE SAMPLING
Dongryeol Ryu (Melbourne Uni)
Lucheng Huang (Monash Uni)
Giuseppe Satalino (CNR,Italy)
Perrine Hamel (Monash Uni)
Rocco Panciera (Melbourne Uni)
Maria Piles (Melbourne Uni)
Chris Rudiger (Monash Uni)
Fedra Mendez

Muzaffar Ahmad (Melbourne Uni)
Rodger Young (Melbourne Uni)




