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On-Orbit Configuration
* Spacecraft Bus System (ISRO) Il ISRO

— 13K heritage bus with modifications Bl NAsA
* Radar Payload System

— L-band SAR (NASA)

— S-band SAR (ISRO)
« Engineering Payload System (NASA)

— Payload Communication Subsystem (PCS)
Ka-band high-rate transmitter

— GPS Payload (GPSP)

— Solid State Recorder (SSR)

— Payload Data Subsystem (PDS)
— Power Distribution Unit (PDU)

Launch vehicle (ISRO)

— Geosynchronous Satellite Launch Vehicle (GSLV)
Mark-Il (4-meter fairing)

*Title of official joint US-India statement
published by the White House
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Science Overview

= NRC Decadal Survey recommended a
DESDynl Mission for near-term launch to
address important scientific questions of high
societal impact.

= NASA’s Climate Architecture identified the
radar’s important role in climate (cryosphere
and carbon) and water cycle science.
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= Dynamics of Ice: Ice sheets, Glaciers, and Sea Level

a Will there be catastrophic collapse of the major ice sheets, including
Greenland and West Antarctic and, if so, how rapidly will this occur?

a What will be the resulting time patterns of sea-level rise?

Q How are alpine glaciers changing in relation to climate?

= Ecosystems and Biomass Change

Q How do changing climate and land use in forests, wetlands, and
agricultural regions affect the carbon cycle and species habitats?

a What are the effects of disturbance on ecosystem functions and
services?
< Solid Earth Deformation: Hazard Response

a Which major fault systems are nearing release of stress via strong
earthquakes?

a Can we predict future eruptions of volcanoes?

a What are optimal remote sensing strategies to mitigate disasters and
monitor/manage water and hydrocarbon extraction and use

= Coastal Processes: India
a What is the state of important mangroves?
O How are Indian coastlines changing?
a What is the shallow bathymetry around India?
a What is the variation of winds in India’s coastal waters?

DESDynl Radar Objectives + ISRO Science =
NASA-ISRO Synthetic Aperture Radar (NISAR)
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NISAR would provide complete coverage of the globe every 12 days
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L-/S-Band Radar Payload Configuration

Radar Payload resource utilization is a driver for observatory design
CBE Mass: 775 kg (L-band), 180 kg (S-band)
CBE Peak Power: 1200 W (L-band), 2500 W (S-band)
Peak Data Rate: 2.4 Gbps (L-band), 2.5 Gbps (S-band)
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NISAR Observatory Conflguratlo%w

Launch Configuration

3ro

Deployed On-Orbit

Integrated Radar : |
Instrument Structure [ L GPS Antenna
(IRIS) length: 33m : and LNA X2
1
Radar Payload : Solid State
stowed length: 38m - Recorder X2
1
Integrated :

Observatory:  52m

Payload Data
System/Power Distribution
Unit X2

LT

I (So:.'rray ‘
removed for clarit

Payload ]
Communicationf§
System X2

DTE Antenna

Observatory Configuration is a design driver for

launch vehicle and spacecraft
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Mission Syst

1.7 Thits/day < 5cen®® e
~4 passes/day A2 GoP ;
ka B2
ﬁ / NISAR Karband: 3.5 Gbps

Architecture %ﬂé‘vs—

Instrument/Science .
ISRO Ka—band GS 24 Thits/day
(NRSC)
ISRO S—-band GS A
> (ISTRAC) ,g'
NASA Ka-band GS
Telemetry,
S-SAR data Commands
Selected L-SAR data e | S RO M J PL <=
Operations Operations
Ancillary Data PEp——
B JPL/NASA Element
r N SCience Data Joint Element
ISRO WAN
NASA WAN
- Joint Science Team

NISAR would be jointly operated by both NASA/JPL and ISRO
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Observatory Interfaces
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- Power s ™ mamd ————-L_
—=- | Science/Payload Data ' 4 - :
— Commands/Telemetry / |
il NASA Deliverable [ NASA |
—1. ISRO Deliverable \ :
N i Ground |

ﬁ\ Station !

S o !

I ™ L% :

______ |

: L-Band SAR
i e nstrument g, 7o
S-Band SAR
Instrument
1 1.28 Gbps
iediadiadedid | | to SC e 1
! Electrical ! * 1 :
| Ground I Y Y. :
. I _——————— ISRO I
I Support o= = Spacecraft " N I
I : = = I Ground 1
1 Equipment ! | ' Stati I
. I S-Band 4kbps : ation
 (EGSE) Observatory : |
e 2 . I
[
Interfaces are minimized between JPL and ISRO
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NISAR Schedule
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FY14 | FY15 | FY16 | FY17 | FY18 | FY19 | FY20 | Fy21
2014 2015 2016 2018 2019 2020
Mm]A[M[JJV[A]S[O]N[D]J[F[m[A[M][J[J]A[S]O]N]D[J]F[M]A]M]u[J[A[S[O[N]D]J[FIM]A[M]J]J][A]S[O]N[D]U[FIM]A[M]J[J]A[S[O]N[D[J[FIM]A]M]J[J]A[S]O]N]D[J]F[M]A]M]u]J[A[S[O[N]D
A B c D
KDP-A KDP}B KDP-C KDP-D KDP-E
Mar. 19, Feb. 12,2015 Sep. 2016 Jun. 2019 Dec. 2020
2014
\ 4 | 2 2 2 \ 4
PSR: Sep. 2020
SRR/MDR PDR CDR SIR .
Dec. 9-11, 2014 Aug. 2016 R . 202
. , ug. Jan. 2018 Feb. 2019 MRR: Nov. 2020
| Reflector Contract | Sep. 2019
[ L-band SAR Development (&3 L-band I&T (Critical Path)
PDR CDR
July 2016
uly July 2017 P NASA/JPL Launch
S-SAR Interface Verification Test Payload I&T Dec. 2020
Sep. 2016 Mar. 2019 A
e O 4D I1SRO S-band SAR Development
BDR PDR CDR Sep.-Dec.
Mar. 2014 Nov. 2015 Sep. 2016 2019
l NASA/JPL Engineering Payload Development
PDR CDR
GASP, 0ot 2015, PDSIPDL: Fab. 2015 GPSP. Feb. 2017, PDSIPDU: Jan. 2016
R o e e Observatory I&T
May Oct. 202
| ’ ISRO Spacecraft Development 2019
BDR PDR CDR X - Launch
Feb. 2015 Dec. 2015 Jan 2018 Ops.
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in Surface Change Science
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