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Decadal Survey Recommendations

Targeted Candidate Measurement
Observable Science/Applications Summary Approach

Aerosols Aerosol properties, aerosol vertical profiles, and cloud Backscatter lidar and
properties to understand their effects on climate and air multichannel/multiangle/ Wt
quality polarization imaging radiometer
flown together on the same

platform THRIV'NG ONOUR

Clouds, Coupled cloud-precipitation state and dynamics Dual-frequency radar, with c H ANG | N G PLAN ET
Convection,and for monitoring global hydrological cycle and multifrequency passive

Precipitation understanding contributing processes including cloud  microwave and sub-mm
feedback radiometer

A Decadal Strategy for Earth Observation from Space

Of the 24 most important (M) DS objectives identified by the

community, AOS directly relates to 12 of them and explicitly
addresses 8 of these Ml’s.

The 8 overarching objectives of AOS flow directly from 3 of
these Ml’s

National Academies of Sciences,
Engineering, and Medicine 2018
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Presenter
Presentation Notes
Shown here are the recommendations for aerosols and CCP. While aerosols and CCP address a large number of the decadal survey science objectives, the AOS objectives derive from three of the most important objectives, including convective storm formation processes, climate feedback and sensitivity, and air pollution processes and distributions. The candidate measurement approaches included a backscatter lidar and multi-angle polarimeter for aerosols and a dual-frequency Doppler radar and passive microwave radiometer for CCP. The decadal survey committee recognized that a high spectral resolution lidar would provide significant science value but was concerned that it might push mission costs outside of the desired cost cap, so it was not part of their recommendation at the time. They also noted the importance of understanding the diurnal cycle for CCP related objectives. 



Aerosol-Cloud Interactions: Why A in Combination
With CCP?

e Aerosols are critical to the formation of clouds
Sunlight Water Possner (2019, Nature)

* Interactions are key driver of uncertainty in
| @ radiative forcing of climate
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| roplet 3 e Aerosol concentrations, properties impact cloud
ciovel T i properties and interaction with radiation
* While still uncertain, aerosols may modify
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Presenter
Presentation Notes
As part of a study initiated in 2018, the aerosol and CCP designated observables were combined due to the important interactions between aerosols and clouds. Aerosols are critical to the formation of cloud droplets and impact the properties of the clouds and precipitation formation processes. The varying cloud properties strongly impact the radiative properties of clouds and thus represent an important source of uncertainty in the radiative forcing of climate. And while still a matter of some debate, several studies have suggested that aerosols may modulate the behavior of convective clouds, delaying precipitation formation and invigorating convective updrafts.
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ACCP Science Objectives

ACCP | ACCP-P Science Kev Science Focuses
Goal | Objectives ¢

G1

G1

G2

G3

G4

G4

G5

G5

O1

02

o3

o4

05

o6

07

08

Low Clouds

High Clouds

Convective Storms

Cold Clouds and
Precipitation

Air Quality and
Aerosol
Attribution

Aerosol
Redistribution and
Processing

Aerosol Direct
Effects

Aerosol Indirect
Effects

Sensitivity of low clouds to environmental factors
(thermodynamics/dynamics); solar radiative climate feedbacks

Relationship of high cloud formation/properties to deep convection,
large-scale environment; infrared radiative climate feedbacks

Relationship between storm vertical motions and microphysics

Processes that govern phase partitioning and precipitation formation
in cold clouds; key drivers of climate feedbacks at high latitudes

ldentifying major sources of aerosols and their type/species; factors
that relate aerosol microphysical/optical properties to near-surface
air quality

Wet removal and processing of aerosol by clouds and precipitation;
impacts of vertical and long-range transport of aerosol

Role of aerosols in the Earth’s energy budget; impact of absorbing
aerosols on climate

Aerosol impacts on clouds and precipitation systems; modulation of
climate forcing due to changes in cloud radiative properties

Pre-Decisional

DS Questions

C-2 (I-Mi):
Climate
Feedback
and
Sensitivity

W-4 (Ml):
Convective
Storm
Formation
Processes

W-5 (MI):
Air
Pollution
Processes
and
Distribution



Presenter
Presentation Notes
This slide shows the set of 8 science objectives that were flowed down from the three major decadal survey science questions shown on the right. The aerosol and CCP designated observables were combined due to the important interactions between aerosols and clouds. These objectives led to the identification of a set of key geophysical variables that were used to define desired measurement capabilities, which were then used to explore a wide range of potential architectures. During a study from late 2018 to early 2021 known as ACCP, a multi-center NASA team explored on the order of 100 different architectures and whittled those down to a single recommended architecture to NASA HQ. 


Synergy is central to the AOS
observing strategy

(iv) The possibility of extracting entirely new &
refined information about ‘process’ from
combinations of different observations

Extinction Emission
Scientific whole>sum of scientific parts |
Source_:"cj;r eor
> Synergy offers: S,Q
o)) (i) A much more integrated view of Earth than
3 possible with single measurement -
c (i) Tighter constraints on & better consistency of sensor 19 _(q) (b)
U>)‘ information retrieved Scattering
(iii) The ability to fill gaps in GVs Tronsmitter
m Q Sensor Receiver
O
<

(Stephens, 1994) (¢)

Different physics offer different
The compelling value of measurement ‘synergy’ has perspectives on processes

been amply demonstrated with the A-Train constellation

Pre-Decisional



Presenter
Presentation Notes
A key philosophy behind the development of the AOS architecture was the exploitation of instrument synergies from the initial stages of algorithm development. Such synergy will offer a more integrated view of the Earth than possible from individual measurements alone, tighter constraints on retrievals, the ability to fill gaps that might exist with individual sensors, and the possibility of extracting new information from the combination of observations. 
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Observing System

The AOS Architecture

F[SRL Icfl"'r J\wi arin | "_f.j___ .-.-:-.-Backs atter lear, 3
FIRE SPEC _meter * N

L Ku Wlde Swath"DoppI Radar,
Mlcrowave Radlometé

Pre-Decisional

~ . Microtvave Radiometer, -

Inclined (55°) orbit focused on
weather (sub-daily) time scales
with emphasis on convection, high
clouds, and aerosol/PBL evolution

Polar, sun-sync orbit focused on
improved measurements for
climate processes and sensor
synergies

AOS will also include a sustain
suborbital element


Presenter
Presentation Notes
Over the past year, the AOS team conducted a pre-formulation study, known as Pre-Phase A or the mission concept phase, during which we did a deeper dive into the recommended architecture and its associated cost, schedule, and risks. We successfully completed our mission concept review in May. Shown here is the current architecture coming out of that study. It includes an inclined orbit project, known as AOS-I, that focuses on sub-daily time scales with an emphasis on the diurnal cycle of convection, high clouds, and aerosol and planetary boundary layer evolution as well as a polar orbiting project, known as AOS-P, focused on improved measurement of climate processes and the sensor synergies that I mentioned earlier. It also will include a sustained suborbital element designed to address science that can be done better or best from a suborbital perspective. I will describe the orbital sensor suites in the next two slides


A Visual View of AOS-Inclined

JAXA Wlde Swath Ku Doppler Radar ,
ALICAT 532-, 1064-nm Backscatter Lidar

CATS 1064 nm Attenuated Total Backscatter: 12 August 2015
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Latitude (degrees) e

CATS 1064 nm Depolarization Ratio: 12 August 2015

Altitude (km)
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CNES Microwave Radiometers (89, 183 325 GHz)
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Presenter
Presentation Notes
The AOS-I project is comprised of contributions from NASA, JAXA, and CNES. JAXA will contribute a Ku-band wide-swath precipitation radar with nadir Doppler capability for measuring convective vertical air motions. Dense over-sampling at nadir combined with the use of the displaced phase center antenna, or DPCA, approach for better removal of spacecraft motion and non-uniform beam filling effects allows us to obtain good measurements of the structure of convective vertical motions for many convective systems. CNES will provide two identical passive microwave radiometers with channels ranging from 89-325 GHz for characterization of ice cloud properties. The tandem radiometers provide the time rate of change of brightness temperatures over a 2-minute period to allow inference of evolving microphysics and convective vertical ice mass flux. NASA will provide a two-wavelength backscatter lidar with performance similar to or better than CALIPSO, but in a more compact, lower-cost package. The lidar will provide profiles of aerosols and clouds as well as boundary layer height. The expected launch is no earlier than mid 2028. 



A Visual View of AOS-Polar

W-, Ka-band Doppler Radars 532 nm HSRL, 1064 Backscatter Lidar
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Presentation Notes
AOS-P is expected to be comprised of NASA provided or procured instruments and contributions from the Canadian Space Agency. It will include W and Ka-band Doppler radars that will provide some information on deep convection but is designed to measure Doppler motions in weaker convection and mid-to-high latitude precipitation systems. The passive microwave radiometer will include channels similar to the inclined orbit but with channels extending to higher frequencies for better characterization of high cloud properties. A high spectral resolution lidar will provide greatly improved detection and characterization of aerosol profiles, particularly when combined with measurements from the multi-angle polarimeter that will serve as a valuable constraint on aerosol retrievals. The polarimeter will also provide cloudbow information for characterization of cloud top properties. The CSA contribution is made up of three sensors distributed over two satellites, a downward-viewing LW and far IR spectrometer on one satellite and aerosol and moisture limb sounders on a second spacecraft that together will characterize upper tropospheric/lower stratospheric aerosols and moisture profiles and associated ice cloud properties and longwave radiative fluxes. The launch date is expected to be no earlier than late 2030.


A visual view of the AOS-Polar measurements. 
Upper-left: Doppler velocity fields from Ka (middle panel) and W (lower panel) band Doppler radars compared to the model truth (simulated Doppler velocity field from a simulation of an intense squall line). Both frequencies suffer from attenuation in the deep convection, but most precipitation will be lighter and less prone to attenuation at Ka band. 
Upper middle: Aerosol and low cloud measurements of total backscatter and extinction from the HSRL lidar. Although not shown in the image, the lidar will be capable of characterizing properties of thin ice clouds. 
Upper right: Aerosol optical depth from polarimeter. The polarimeter can also characterize cloud-top properties using the cloud bow technique.
Lower left: Simulated 315 GHz brightness temperatures from PMW radiometer. Channels likely to be included are 183, 325, and 650-700 GHz. Additional channels might include 89, 118, 150-182, and 800-900 GHz depending on industry availability. 
Lower middle: Spectral bands from the longwave spectrometer to provide cloud phase, cloud top height & temperature, cloud optical depth, ice particle effective diameter, ice water path. 
Lower right: Upper tropospheric/lower stratospheric aerosol and cloud image from OMPS and  CALIPSO, used as a proxy for the lidar and aerosol limb sounder. Moisture not shown.
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k@l Airborne Campaign Concepts EARTH

T & SYSTEM

D_ o) OBSERVATORY

B Low Clouds: Microphysics, precipitation Payloads depicted || ragar Lidar h

< ¢ BT are notional...

= 3 UITLIGHOR instruments to be = \ Radar

BCH Convection/High Clouds: Microphysics nggg}iii’ez b 7 [ fodiometer_
and dynamics, anvil cirrus lifecycle. e Spectrometer S

Polarimeter payload

Vertically resolved aerosol-cloud-radiation
interaction processes and lifecycle.

Large airborne campaigns
* Mid-latitude continental, spring-early summer 2029
* Oceanic, early summer 2031, 2032

Campaigns after launch to enable cal-val

Radar Notional P-3 payloa&
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Presenter
Presentation Notes
AOS will implement a multi-year suborbital program that focuses on three core themes: low clouds, convection and associated high clouds, and aerosols and aerosol-cloud-radiation interactions. Campaigns are expected to begin after launch of the inclined and polar projects. While the implementation details are still to be defined, notional examples of aircraft and instrument suites are shown here and include high flying aircraft capable of serving as satellite simulators and lower flying aircraft capable of both remote sensing and in-situ sampling of aerosol and cloud and precipitation microphysics. 
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Potential for Future Changes

* NASA HQ organized Independent Review Board (IRB)
o Will review all Designated Observable (DO) missions of the ESO
o Examining scope of each mission within the context of the ESO budget
o May recommend changes to DO missions

* IRB recommendations expected in September, KDP-A review late
September or mid October

Pre-Decisional
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Presenter
Presentation Notes
there are some caveats that should be mentioned. NASA HQ has organized an independent review board to examine all of the Designated Observable missions to make sure that they are within appropriate scope given the current cost-constrained environment. The board has just recently been organized and will work over the summer to review each of the missions. They may recommend changes to the architecture. We expect to have their recommendations by September and go through our HQ review, known as Key Decision Point A, in late September or mid October. 
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Observing System

AOS Applications

AOS will provide key information to support
decision making at timescales from hours to
decades, enabling improved weather and air quality
forecasting today, seasonal to sub-seasonal changes
in the near future, and societal challenges resulting
from climate change in the decades to come.

The AOS Applications Team (AIT) is charged with
ensuring that applications are considered to the
greatest extent possible in mission design and
implementation.

Phase-A activities focus on development of a Project
Applications plan and recruitment of the earliest
Early Adopters

Pre-Decisional

Weather, AQ, and Disaster
Climate Modeling | Monitoring and
and Forecasting Modeling

Health (Public
and
Ecosystem)




her Forecasting

Disaster Modeling/Monitoring

Health & Air Quality

> 6 hour Latency

ATMOSPHERE
Observing System

Long-term
Decisions

3-6 hour Latency

Short-term
Decisions

1 hour Latency
Time-
critical

. = warnings
Decisions 8

* Research studies
* Improve algorithms
* Model verification

~N

* Operational hurricane forecasting
*  Operational weather forecasting
* Operational model data assimilation

*  Weather nowcasting/warnings
*  Fire weather and dust storm

* Ingestin rapid update models

/

> 6 hour Latency

Disaster relief & preparedness
Community planning
Developing models and studying
past events

N/

> 6 hour Latency

Exceptional event demonstrations and
aerosol transport
Health studies/trends

\

3-6 hour Latency

\

Volcanic disasters/warnings to
aircraft

Smoke/dust and air quality warnings
for human health

/

\

3-6 hour Latency

Air quality model data assimilation
modeling community

Air quality forecasting

Wildfire modeling

1 hour Latency

.

Disaster warning, evacuation,
response, mobilization

Pre-Decisional
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1 hour Latency

Air quality forecasting

Public health warnings (catastrophic
releases)

Chemical weather forecasting

/
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)
8 g « Deliverable: Pre-Phase A Requirement Atmosphere Observing System (AOS) . o
> ere _ _
E 28 - CAR serves to document and synthesize Community Assessment Report (CAR)
<O information and needs from applications April 2022
communities relevant to AOS that include

The abjective af this Community Assessment Report {CAR) is to provide an overview af key

commun |t| es Of p ra Ctl ce an d pote ntl a I stakeholder communities and their needs relevant to the Atmosphere Observing System [AOS) in

terms of their current use and potentiol application of dota products for decision making. This
report is based solidly on input from stakeholders ond serves as a reference to articulate
stokeholder needs as well os provide guidelines for how to optimize the applications benefit to

) CAR makes recommendatlons and prOV|deS communities of practice and communities of patential that may use the suite of AOS products.
suggested guidelines for how components of the  perEEEEETE:
AOS mission may be optimized for enhanced Science for Societal Benefit
applications value

Subseasonal to Seasonal
el

« CAR s a living document that will be maintained
throughout the mission life cycle (e.g., updates
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will be made as changes in the architecture could e TR df
. . . e  Weakher and cimals, addressing e W_Bna_'\'ﬁage Floods and Landslides
impact application opportunities) e o bt s

Pre-Decisional



Presenter
Presentation Notes
Characterize 10 user communities that could:
Take full advantage of AOS measurements
Have high and immediate impact in the community
Assessment of a community includes:
Community description
Familiarity with NASA data
Types of decisions made with current data (aerosol, clouds, convection and precipitation)
Data challenges and needs
Risk tolerance for using new data
Opportunities to exploit the data (e.g., moving forward with AOS)

No "One Size Fits All" Approach: Stakeholder needs vary significantly, even within the same community
Capacity and capabilities vary: Largely dependent on organizational resources and capacity
Measurement Uncertainty is important: Accuracy and knowledge of uncertainties is a major driver impacting likelihood to use data or products for decision making
Intermediate data product/service providers are vital: many stakeholder communities rely on value added service providers for their information rather than going directly to the data sources
Reliance on models: presents an opportunity to assimilate and/or incorporate data to improve models 



Value of Polar Orbit for Applications

AOS Applications: Innovations in
Science for Societal Benefit

1. Lidar/Polarimeter collocation provides
unprecedented opportunities
for synergistic observations of cloud and
aerosol products N

2. Novel cloud and precipitation observations . e, MVodeling
improve NWP and climate modeling and gorene .
high latitude cloud information to support
hydrometeorological applications

Subseasonal to Seasonal

- EgPUblic -, ' L
>01ar Energy " Hezllth i L Wildfire Smuf

3. Significant enhancement to air quality

applications in modeling, forecasting and AOS explores the fundamental SR
d. t t rin and response guestions of how interconnections REE L —
ISaster monito g p between aerosols, clouds and e —Wﬂ!rﬂesources, _‘__'_; % :
A h precipitation impact public health, y _ A rlculture, Food and Floods and Landslides
4. Novel measurements to inform policy such weather and climate, addressing real- [ =SSR
as health impacts of particles |_world challenges to benefit soclety. |
Observations of volcanic plumes support Discerning aerosol types informs air quality Vertical profiles of precipitation enable
aviation safety and navigation decisions monitoring and health studies for situational awareness of tropical cyclones
o identifying hazardous levels of PM -
VOLCANIC ASH I /P>
ADVISORY {7 f"i Y, World Health
(Y Organization
: - - _
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Value of Inclined Orbit for Applications

AOS Applications: Innovations in
1. Observes diurnal variability of Science for Societal Benefit
phenomena at all stages of storm

development and aerosol emissions P | |

2. Provides cross-calibration/co- s = N B oieine
location with the PoR to develop Commerical Aviatio L el
higher level (L3/L4 products) and | Air Quality M !..isz%‘.a;s.\._&&ﬁ«- -
extend the PoR for long-term data S—— o Rl
reCOrdS solar Energy - Hoalthiia I"-_ e Wildfire Smul_(\_:-é'

-

3. Enables decreased time between| ~05ewloresthefundamental — E==t s

guestions of how interconnections

satellite overpasses between aerosols, clouds and [ T T e i
precipitation impact public health, - Ag rlculture ‘Food and Floods and Landslides
weather and climate, addressing real- — -"'""f; Bevérage
world challenges to benefit society. S
_—. - i : N
#1 Will enhance understanding of #2 Prowdes opportunity for long-term  #3 Provides information to
model parameterizations, thus trend analysis and characterization of  improve monitoring, modeling,
improve weather, climate and AQ extremes essential for flood and and forecasting together with
models and forecasts landslides nowcasts CFDRR PoR resourcrsi e MIPIMES
e = ‘ INSTITUTE
_:(@ Sicka eyt Dl Seecion s o i ﬁ@ FEWS NET @ AccuWeather
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AOS Data Latency Update

 AOS science data is critical to a wide variety of applications users for
weather forecasting, disaster modeling/monitoring, and air quality
 These end-users drive latency requirements on science data

» Applications and Systems Engineering have defined a set of ‘desirements’
and requirements for latency targets

» Used to balance applications benefit vs. Spacecraft sizing (SWaP), Cost, Risk, etc.

* Astudy was performed in pre-Phase A to better understand the trade space
and resultant latency of existing and planned telecommunications systems
» Trade study results will be used to better evaluate spacecraft RFP responses in Phase A

 NASA Near Space Network (NSN) is undergoing a commercialization effort,
and is working directly with AOS (and other ESO missions) to help define
required capabilities for the future

» Current latency analyses are being assessed against current NSN network, which is believed to
be a conservative approach since further augmentation is expected

* AOS latency ‘desirements’ and initial requirements have been provided to NSN

Observing System
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Observing System

Latency Targets — Required and Desired

Required Measurement Desired Measurement

Instrument Latency Latency

(Observation to Receipt at MOC) | (Observation to Receipt at MOC)

75% of data < 3hr
Radiometer 85% of data < 4hr <1 hour
95% - 100% of data < 5-6hr
Radar 1-3 hours
Lidar 75% of data < 4hr 1-3 hours
85% of data < 5hr
Polarimeter 95% - 100% of data < 6-7hr 1-3 hours
Spectrometer < 6 hours

« Table is applicable to both AOS-| and AOS-P

o Latency requirements are defined in the AOS Program Level Requirements Appendix
(PLRA)

o Latency ‘desirements’ are goals that the SE team will attempt to meet as a best effort

Pre-Decisional
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Latency Challenges

» There are limited high-rate Ka-band capable
ground stations currently available via the NASA
NSN

o Ground station locations are at higher latitudes and are
more favorable for polar and near polar orbits

o AOS-P spacecraft in polar sun-synchronous orbit is
likely to see Ka-band stations on each orbit

o AOS-I| spacecraft in 55 deg inclined orbit is likely to
have multiple orbits each day without visibility to Ka-
band ground stations

o Orbit periods for AOS-P and AOS-| are ~1.5 hrs, so an
average of more than 1 downlink per orbit is needed to
achieve <1 hr latency desirement

« AOS SE team looking at alternate downlink
strategies to improve latency and provide more
flexibility

o Leverage NSN and commercial X-band stations with
more favorable geographic distribution for AOS-I

o Include option to downlink the low-volume Radiometer
data via the spacecraft S-band low-rate link

Observing System
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AOS Master Schedule — Inclined (July 2028 Launch)

WBS | Current Schedule | 1otal 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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AOS Master Schedule — Polar (December 2030 Launch

WBS | Current Schedule | I°%! 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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Observing System

AOS Path Forward

* Information presented is pre-decisional

* Mission Concept Review and pre-Acquisition Strategy Meeting
(ASM) have been held

« ASM and Key Decision Point-A are planned for October 2022

« System Requirements Review / Mission Definition Review
planned for late Spring 2023

* Proceed with elements (Spacecraft and/or Instruments) approved
through ASM

o Anticipated timeframes for Request for Proposal Release are Winter 2023
through Fall 2023
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Agenda

* AOS science and measurements (18 min) — Scott Braun
* Applications Considerations (7 min) — Emily Berndt
« Data latency, ground system (5 min) — Jonathan Chrone

* Plan Forward for AOS (8 min) — Jason Hair

e Questions

Pre-Decisional
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Ways to stay informed

» Web-Site
« Contact Sheri Smith @ aos-comments@lists.nasa.gov

» Contact Project Team Personnel (POCs on web-site)
 AGU Sessions December


https://aos.gsfc.nasa.gov/
mailto:aos-comments@lists.nasa.gov
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Questions?
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Observing System

Instrument Detaills—Inclined

 JAXA radar

o 5 km footprints, 1-km oversampling at nadir for improved resolution
o Sensitivity: 6 dBZ at nadir, 14 dBZ off nadir
o DPCA Doppler, 2 m/s accuracy

* CNES radiometers (tandem pair)
089, 183 (3), 325 (3) GHz
o 3-5 km resolution

« ALICAT lidar

09532, 1064 nm, both with depolarization
o0 30-60 m vertical resolution, 100-350 m horizontal resolution

Pre-Decisional
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Instrument Detaills—Polar

 JPL DORA radar

o W-band, ~1.5 km horiz. resolution, 300-500 m vertical resolution
» Sensitivity: -24 dBZ above 6 km, -20 from 2.5-6 km, -15 from 1-2.5 km, -5 below 1 km

o Ka-band, ~2.5 km horiz. resolution, 250-500 m vertical resolution
« Sensitivity >10-12 dBZ above 1 km, 20 below 1 km

o Doppler accuracy, 0.5 m/s at W band, 1 m/s at Ka band

 Polar radiometers (tandem pair)
o Required: 183 (3), 325 (3), 650-700 (H+V) GHz
o Desired: 89, 118, 150-182, 210-240, 800-900 GHz
o <10 km resolution baseline, <20 km threshold

* Clio lidar
09532 HSRL, 1064 nm, both with depolarization
o Single-shot resolution 70/10 m horizontal/vertical

Pre-Decisional 32

Observing System

LL
nd
LLI
T
o
n
O
=
<




=
LLI
nd
LLI
T
0
)
O
=
<

Observing System

Instrument Detaills—Polar

e Polarimeter

o UV (360-390 nm), VIS-NIR (410-870 nm), hyperangle (670-870 nm), SWIR

(1000-1700 nm)

o 10 angles each except 60 for cloudbow
o 0.5 km horizontal resolution

 CSATICFIRE

Spectral Band

Bandwidth at

Centre FWHM [um]

[um]

6.0+ 0.5 4.0+0.5

8.6 +0.1! 0.9+0.1
10.7 £ 0.1! 0.7+0.1
12.1+0.1! 1.0+0.1
18.3 £ 0.5 25%0.3
21.0+0.5 3.0+£0.5
28.0+1.0 10.5+2.0
53.0+2.0 40.0+£5.0

Maximum expected
target radiance
at TOA
[W.m2.sr1]
9.3
9.5
7.7
9.6
9.8
8.5
13.5
7.6
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Radiometric

Accuracy

W.m2.sr1

0.1 for all pixels

Noise equivalent
radiance [W.m"
2.sr1)

0.05 for all pixels

Stability

0.02 K drift
per yearin
orbit
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Presentation Notes
Spectral Band Centre �[µm]
Bandwidth at FWHM [µm]
Maximum expected target radiance �at TOA �[W.m-2.sr-1]
Radiometric Accuracy
[W.m-2.sr-1]
Noise equivalent radiance [W.m-2.sr-1]
Stability
6.0 ± 0.5
4.0 ± 0.5
9.3
0.1 for all pixels
0.05 for all pixels
0.02 K drift per year in orbit
8.6 ± 0.11
0.9 ± 0.1
9.5
10.7 ± 0.11
0.7 ± 0.1
7.7
12.1 ± 0.11
1.0 ± 0.1
9.6
18.3 ± 0.5
2.5 ± 0.3
9.8
21.0 ± 0.5
3.0 ± 0.5
8.5
28.0 ± 1.0
10.5 ± 2.0
13.5
53.0 ± 2.0
40.0 ± 5.0
7.6
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