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SAR mission acquisition plans —
adequate to support measurements

of AGB stocks and changes ?

Ake Rosenqvist
solo Earth Observation, Japan
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Acquisition strategies

— Coverage

— Beam modes

— Spatial/temporal characteristics
— Open issues
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Joint CONAE and ASI mission

 Launch ~2017 (1A) & 2018 (1B)

« L-band SAR (SP/DP/QP)

« 16-day recurrence cycle (8 days with 2 sats)
« Duty cycle: ~15 min/orbit

* Integrated Mission Acquisition Strategy (IMAS):
— Dedicated national plan for Argentina
— Global Background Mission

« Data policy
— Global data from CONAE foreseen to be open and free
— ASI has exclusive data rights over Europe
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CONAE objectives for the Global Background Mission (GBM):

Thematic driver: Forest biomass and change

Aim: Building consistent time-series archives over key global
forest regions

Geographical focus:

— Global tropical/sub-tropical zones
— Southern Hemisphere

— Siberia

Supporting global initiatives: GEO, UNFCCC REDD+
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Global Background Mission observation modes and beams

Stripmap Dual polarisation [10m(rg) x 5m(az); 1-look@gr. range]
3 beams required for regional gap-free coverage

SDP-%. 33.7° ~ 38.3° inc. angle

SDP-S5 | 38.2° ~41.3° inc. angle

SDP-86 | 41.2° ~ 44.6° inc. angle

TOPSAR Narrow Quad-polarisation [10m(rg) x 50m(az); 1-look@gr. range]
Both beam combinations (A&B) required for gap-free coverage

B
TNBQr

17.6° ~ 27.3° inc. angle (SQP beams 1-5)

27.2° ~ 36.6° inc. angle (SQP beams 6-10)
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* Annual observations in Stripmap Dual-pol (SDP) mode (3 beams)

« Annual observations in TOPSAR Narrow Quad-pol (TNQP) mode (2 beams)

US Dept of State Geographer US Dept of State Geographer

Central & S-AHiEfCa-SDP+TNQP - Africa=SDREFENQP
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* Annual observations in Stripmap Dual-pol (SDP) mode (3 beams)

* Annual observations in TOPSAR Narrow Quad-pol (TNQP) mode (2 beams)
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US Dept of State Geographer US Dept of State Geographer

SE-Asia &-@e&afja-SDP+TNQP South ASIE-EROR: + SDP
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* Annual observations in Stripmap Dual-pol (SDP) mode (3 beams)

* Annual observations in TOPSAR Narrow Quad-pol (TNQP) mode (2 beams)

USDpl of State Geographer
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Temporal characteristics:

SAD-1A & SAD-1B - Epoch 1 and 2 (Full version - All Prio 1)
Caribbean islands GBM-1
Central America GBM-2
South America - North GBM-3 AM
South America - Centre GBM-4 v
South America - South GBM-5
East Africa - North GBM-6 SDp- Sl SDP-55 | S0P-S6
Central Affica - North GBM-7
West Africa GBM-3
East Africa GBM-9 AFR
Central Africa GBM-10
Central Africa South GBM-11
Madapascar GBM-12
South Africa GBM-13
Pacific islands GBM-14
MNew Guinea GBM-15
Insular SE-Asia GBM-16
Mainland SE-Asia & Fhilippines =~ GBM-17 ;
South Asia - North GBM-18a S0P SDP-55 (SDE-36
South Asia - South GBM-18b AP |SDe-s] SDP-S5 [SDE-36
Australia - North GBM-19a SDi- Sl SDP-55 | S0P-56
Australia - South GBM-19b SDE-S8l SDF-55 | SDP-56
Siberia - North GBM-20a SDP-55 [S0P-56
Siberia - South GBM-20b SDP-$6 | SD8-55 sm'i
Siberia - North (Kamchatka) GBM-20¢c SDP-56 [SD-55 I
SDP-Sl Stripmap Dual-pol
Epoch 1: SAO-1A
SDP-S5

[BNAGr | TOPSAR Narrow Quad-pol Epoch 2: SAO-1A = SAO-1B
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ldentical GBM plans for SAOCOM-1A and SAOCOM-1B
during Epoch 2 yield:

— Stripmap Dual-pol INSAR coverage (8-day baseline) over all
GBM regions on annual basis

— Full GBM scenario: "Sampled" 8-day Pol-InSAR coverage over all
GBM regions on annual basis (TNQP mode INnSAR available "on
opportunity" only)

— "Automatic” gap filling

Note:

— Timing of acquitions driven by SDP InSAR — targeted to period of
minimum precipitation (as far as possible). In Siberia — mid-winter

— Polarimetric observations ~6 months later.
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SAOCOM discussion topics:

Acquisition strategy (timing, modes, etc):
— Timing?
— TNQP: 1 x Pol-InSAR vs. 2 x POL

Biomass-related products:
Proposed to CONAE:
* INSAR coherence (8-day baseline, HH-HH & Hv&HV, once/year)
 Digital Surface Model (DSM)

Suggestions
* Pol-InSAR products?
* Others?
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SAOCOM Companion Satellite (CS)
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ESA mission in collaboration with CONAE and ASI

Planned launch ~2018 together with SAOCOM-1B.

L-band passive receiver to fly in constellation with SAOCOM-1B.
Duty cycle: ~6 min/orbit

Mission phases:

— Tomographic (Boreal and Tropical forests) — 2 years

— Tomographic (Ice subsurface structure) — 0.5 years

— Bistatic (Surface def., soil moisture, ice motion, ...) — 2.5 years

Data policy: Open and free

Mission driver: Tomographic BOREAL (complementing BIOMASS P-band
restricted areas)
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Constellation geometries
Illuminated scene
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Boreal:
5 pan-boreal Tomographic coverages (XT baselines 1.2-6.0 km) x 2 years
Stripmap Dual-pol [10m(rg) x 5m(az) @ 1-look]

SDP-1 (20.7° ~ 25.1°)

SDP-2 (24.9° ~ 29.2°)
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Boreal :

Spatial characteristics: Gap-free >N50° (5 pan-boreal w2w coverages x 2)

Temporal characteristics:
Blue (SDP-1): Spring acquisitions (May ~ July)

Yellow (SDP-2): Autumn acquisitions (August ~ October) 18
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Tropical:
10 pan-tropical Tomographic coverages (XT baselines 1.2-6.0 km) x 2 years
Stripmap Quad-pol [10m(rg) x 6m(az) @ 1-look]

SQP-1 (17.6° ~ 19.8), 22 km swath
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Tropical :
Spatial characteristics: 22km swath - 13~14.5% coverage (@ lat 0° ~ 25°)

Temporal characteristics: Acquisitions in Nov ~ Apr (X 2 yrs)
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SAOCOM-CS Year1

ROI Code 1 2 3 4 5 6 7 8 9 10 1 12
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Eurasia CS8_TB-01 Lo R R ) R B B0 BN SDP-S2 | SDP-S2 | SDP-S2 |SDP-52 |SDP-52
North America CS TB-02 o) o M RS R R B o P B0 X B SDP-S2 | SDP-S2 | SDP-52 |SDP-S2 |SDP-52
Central America CS _TT-01 SQP-S1 |SQP-51 |SQP-S1 |SQP-51
South America CS TT-02 SQP-S1 |SQP-51 |SQP-S! [SQP-51
Africa CS _TT-03 SQP-S1 |SQP-51 |SQP-S1 |SQP-51
Southeast Asia CS TT-04 SQP-51 [SQP-S1 [SQP-S1 |SQP-51
SAOCOM-CS Year2
ROI Code 1 2 3 4 5 6 7 8 9 10 1 12
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
Eurasia CS8_TB-01 SDP-S1 [SDP-S1 | SDP-51 SDP-S1 SDP-S1 [ie) gl ol Bculit o) Sl E o)icrll [ 0) 8ch)
North America CS§ TB-02 o0 s B B v 2 B SDP-S2 (SDP-S2 | SDP-52 |SDP-S2 [SDP-52
Central America CS_TT-01 |SQP-SI |SQP-SI |SQP-S1 |SQP-S1 |SQP-S1 |SQP-S1 SQP-S1 |SQP-S1 |SQP-S! [SQP-S1
South America CS TT-02 |sQP-51|SQP-S! [SQP-S1 |SQP-51 |SQP-S1 [SQP-51 SQP-S1 |SQP-S1 |SQP-S1 [SQP-51
Africa CS TT-03 |sQp-si|SQP-SI [SQP-SI [SQP-SI |SQP-SI |SQP-SI SQP-S! |SQP-S1 |SQP-S! [SQP-51
Southeast Asia CS_TT-04 |sqp-si|SQP-S1|SQP-S1 [SQP-SI |SQP-SI |SQP-51 SQP-81 [SQP-S1 [SQP-S1 |SQP-51
SAOCOM-CS Year3
ROI Code 1 2 3 4 5 6 7 8 9 10 1 12
47 48 49 50 51 52 33 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
Eurasia CS TB-01
North America CS_TB-02
Central America CS TT-01 |SQP-51|SQP-S! [SQP-S1 [SQP-51 |SQP-S1 [SQP-51
South America CS_TT-02 |SQP-51|SQP-51 |SQP-81 |SQP-51 |SQP-81 [SQP-51
Africa CS TT-03 |sqQP-51|SQP-S! [SQP-S1 [SQP-51 |SQP-S1 [SQP-51
Southeast Asia CS TT-04 |sqr-si |SQP-S! |SQP-S! [SQP-SI |SQP-SI |SQP-S1
SDP-S1
SDP-82
SQP-S1
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SAOCOM CS Forest products:

* Pol-InNSAR Forest height

« Forest above ground biomass (ABG)

« TomoSAR (Radiometric) and Phase Centre Height

« Sub-canopy Digital Elevation Model
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ALOS-2 PALSAR-2
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JAXA mission

« Launched 2014

+ L-band SAR (SP/DP/QP)

« 14-day recurrence cycle

« Duty cycle (avg): ~30 min/orbit

« Basic Observation Scenario (BOS):
— Dedicated national plan for Japan
— Global Systematic Foreground Mission

« Data policy
— Standard products: commercial
— 25m global mosaic data: free of charge
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Global land areas — VHR baseline mapping

Temporal repeat: 1 cov/ 3 years
GSD: 3 m (off-nadir 29.1°-38.2°)

Mode: Stripmap Single-pol (HH/84MHz)
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Japan Aerospace
Exploration Agency

&, ALQOS-2 Basic Observation Scenario

Global land areas — Quad-polarimetric baseline

Temporal repeat: 1 cov/ 5 years
GSD: 6 m (off-nadir 25.0°-34.9°)

Mode: Stripmap Quad -pol (HH+HV+VV+VH/42MHz)
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4th year Areas observed every year
26

*6 m QP mode requires 5 years for global coverage




&. ALOS-2 Basic Observation Scenario

Global land areas — baseline mapping
Temporal repeat: 2 cov/year
GSD: 10 m (off-nadir 28.2°-36.2°)

Mode: Stripmap Dual-pol (HH+HV/28MHZz)

-180 -150 -120 -80 -60 -30 0 30 60 90 120 150 180

B 2 covlyear
1 cov/year




s. ALOS-2 Basic Observation Scenario

Forest monitoring

Temporal repeat: 2-6 cov/year (tropics 6 cov)
GSD: 10 m (off-nadir 28.2°-36.2°)

Mode: Stripmap Dual-pol (HH+HV/28MHZz)
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ALOS-2 Basic Observation Scenario

Japan Aerospace
Exploration Agency

Observation pattern for annual acquisitions *

Season | N:Winter/S:Summer N:Spring/S:Autum N:Summer/S:Winter N:Autum/S:Spring
Wi::rOf 1-2 | 3-4 | 56 | 1-8 | 9-10 |11-12 | 13-14 {15-16 | 17-18 | 19-20 | 21-22 |23-24 | 25-26 | 27-28 | 29-30 | 31-32 | 33-34 | 35-36 | 37-38 | 39-40 | 41-42 | 43-44 | 45-46 | 47-48 | 49-50 [ 51-52
E n b . E N Glacier = :élac. , &
DHW+F sArctic [DHWHF | 14-day InSAR | D¥W+F | 14—day InSAR | D+WHF | 14-day InSAR D+W+F- Arctlc- D+W+F |2 A . U DHWHF Arctic ED*W+F | Global (1/3) |D+W+F | Global (1/3)
. . = Antarctica } lAntarc s
Desc

W8 DP(5) DP(5) | WB | DP(6) DF(E) | WB | DP(7) DP(7)  wB WB90 g | DRI DREIL |y DPGIE WB190 “wi [spE) Sp(7)| we | SPE) (SPE)

350km' 10m  10m 380km| 10m  10m [8%0km| 10m  10m [S50km 350km 350km 350km ~ 3m 3m  350km  3m 3m
Glacier South | N+ 5 N+5S
Global (1/5) Pole | Polo World 2

il VB30 o) Dp(s) pr(s) DP(G)  DPID) DP(7) DP(5) DP(6 -WB350 DP(7) DP(5) DP(s DP(7) DP(5) DP(s) WB3%0
10m 1Um 10m 10m 10m 1Um 10m  10m  10m
10m(HH+HV)28MHz Right ScanSAR350km(HH+HV)14MHz Right
3m(HH)84MHz Right .ScanSAR350km(HH+HV)14MHZ Left
apP

ém |6M(HH+HV+VH+VV)42MHz Right ScanSAR490km(HH+HV)14MHz Right

(x) *Beam No

) E10m(HH+HV>28MHZ Left
: : Super sites (TBD)

-----------

* 3m SP and 6m QP modes require 3 and 5 years for global coverage
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2015 PALSAR-2 global mosaics released by JAXA last week.

i
/

ALOS & ALOS-2'mosaics available for public download at
http://www.eorc.jaxa.Jp/ALOS/en/palsar_fnf/fnf_index.htm
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