NPOESS

EDR CHARACTERISTICS for

De-Manifested Sensors

(Extracted from Draft Appendix D, Vol. 3,
NPOESS Technical Requirements Document)
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NOTES:
1) The EDR attribute values in Column 3 are the IORD-II Threshold values.

2) The EDR attribute values for the APS, OMPS Limb, ERBS, TSIS, and ALT EDRs in the
“Pre-Restructure NPOESS Performance” column (#4) are the values for those instruments from
the NGST System Specification. The “Restructured NPOESS Performance” column (#5) will
reflect the validated values for APS, OMPS Limb, ERBS, TSIS, and ALT EDRs, when available.

3) The OMPS Total Column EDR was added for completeness. This instrument will fly on
NPOESS.

4) The EDR attribute values for SEM EDRs in the “Pre-Restructure NPOESS Performance”
column (#4) are the SESS values (highlighted) from the NGST System Specification. The
“Restructured NPOESS Performance” column (#5) reflects values for SESS Option 1B
components (ECP-6).
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40.3 Atmospheric EDRs
40.3.1 Aerosols (APS Dependent)

Aerosols are defined as suspensions of liquid droplets or solid particles in the atmosphere.
Aerosols include, but are not limited to, smoke, dust, sand, volcanic ash, sea spray, polar
stratospheric clouds, and smog. Water and ice clouds are also aerosols, but because of the
frequency of their occurrence and their importance to military operations, they are addressed
separately in another EDR (See Sec. 40.2.3, Imagery).

40.3.1.1 Aerosol Optical Thickness (APS Dependent)
See also Appendix D, Volume 1, for VIIRS performance.

Acrosol optical thickness (AOT), for this EDR, is defined as the extinction (scattering +
absorption) optical thickness along the specified path (either vertical or slant path) at a specified
wavelength A. Attributes designated as “Climate” require a polarimeter in addition to a high-
resolution imager to attain threshold values. Optical thickness (t=Tav) is related to
transmission (t) by t = exp (-t). The refresh requirement for the climate products is to provide
observations from the satellite nadir-track of any satellite carrying the Aerosol Polarimetry
Sensor (APS). The requirements below apply only under clear and daytime conditions, where
"clear" for this EDR is indicated by a cloud mask indicator of "confidently clear " for the
horizontal cell of interest and the thin cirrus flag is not set.

This EDR will be produced from all nominal NPOESS orbits, but the measurement accuracy for
a terminator orbit might be degraded due to VIIRS calibration limitations for a terminator orbit.
The terminator orbit is not included in computing the maximum local average revisit time.

This EDR will use the following 9 spectral bands for measuring aerosol optical thickness over
land: 412 nm, 445 nm, 488 nm, 555 nm, 672 nm, 865 nm, 1610 nm, 2250 nm, and 3700 nm.
This EDR will use the following 10 spectral bands for measuring aerosol optical thickness over
water: 412 nm, 445 nm, 488 nm, 555 nm, 672 nm, 2250 nm, 3700 nm, 10763 nm, 11450 nm, and
12013 nm.

Units; Dimensionless

Para. No. Attribute [ORD-II Threshold Pre-Restructure
(NS = Not specified) | NPOESS (APS)
Performance
a. Horizontal Cell Size 10 km ?
b. Horizontal Reporting Interval | NS ?
9
c. Vertical Cell Size Total Column ?
d. Vertical Reporting Interval NS ?
e. Horizontal Coverage Global ?
f. Vertical Surface — 30 km ?
g. Measurement Range
40.3.1.1-18 2. Climate 0.0to 5.0 unitsof T | APS Dependent
h. Measurement Accuracy
40.3.1.1-19 3. Climate, Over Ocean Greater of 0.02 or | APS Dependent
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Para. No. Attribute IORD-II Threshold Pre-Restructure
(NS = Not specified) | NPOESS (APS)
Performance
7%
40.3.1.1-20 6. Climate, Over Land Greater of 0.04 or APS Dependent
10%
1. Measurement Precision
40.3.1.1-21 4. Climate, Over Ocean 0.01 APS Dependent
40.3.1.1-22 5. Climate, Over Land 0.03 APS Dependent
j. Long Term Stability 0.01 ?
k. Mapping Uncertainty, 3 4.0 km (Accuracy) ?
Sigma [VIIRS]
1. Maximum Local Average 6 hrs ?
Revisit Time, Operational
m. Measurement Uncertainty, NS
Operational, over land
1. Tau<0.45 - 0.05+0.27
2. 0.45<Tau<1 - 0.14
3. Tau>1 - 0.18
n. Measurement Degradation APS Dependent
Conditions: [APS Degradations]
0. Excluded Measurement APS Dependent
Conditions [APS Exclusions]

40.3.1.2 Aerosol Particle Size (APS Dependent)
See also Appendix D, Volume 1, for VIIRS performance.

Aerosol particle size may be characterized by two different parameters, the Angstrom

wavelength exponent and the effective radius. The Angstrdm wavelength exponent “alpha” (o)
is defined by:

= - (In7(AM1) - InT(A2))/(InA1 - InA2)

where: Al and A2 are the wavelengths, in microns, of the band centers of two narrow bands, and
(A1) and T(A2) are the extinction (scattering + absorption) at those wavelengths due to the
vertical optical thickness of the atmospheric aerosols. For the VIIRS instrument, o is defined for
Al = .445 microns and A2 = .672 microns for land and A1 = .865 microns and A2 = 1.61 microns
for ocean. The effective radius is the area weighted average radius of the aerosol particle size
distribution or, equivalently, the ratio of the third to the second moments of the size distribution.

For the climate applications, the size denotes a measurement of the bimodal size distribution of
the aerosol population in terms of the effective radius r. and effective variance v, of each mode.
The effective radius is the ratio of the third moment of the aerosol size distribution to the second
moment. The effective variance characterizes the width of the size distribution. Attributes
designated as “Climate” require a polarimeter in addition to a high-resolution imager to attain
threshold values. The refresh requirement for the climate products is to provide observations
from the satellite nadir-track of any satellite carrying the aerosol polarimeter. The requirements
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40.8 Space Environmental EDRs (SESS Dependent)

Performance based on SESS Option 1B (per W. Denig)

40.8.1 Auroral Boundary (SESS Dependent — LEPS, Aurora)

See also Appendix D, Volume 2, for SEM performance

The auroral boundaries are the loci of points representing the equatorward and poleward edges of
the auroral zones. A more precise definition of these boundaries can only be formulated within
the context of the measurement technique involved. The requirement is the specification of the
equatorward auroral boundary presented as the set of geographic latitudes and longitudes for the
boundary referenced to an altitude of 120 km. The specification of the poleward boundary of the
auroral zone is left as an objective measurement.

Units: Degrees latitude and longitude at a reference altitude of 120 km

Para. No. | Attribute IORD-II Pre-Restructure ECP-6
Threshold NPOESS (SESS) Projected
(NS =Not Performance Performanc
specified) e
(TBR)
40.8.1-8 | a. Horizontal Reporting NS 10 km, in-track 10 km, in-
Interval track
40.8.1-9 | b. Horizontal Coverage NS Global > 30 deg
Latitude,
N/S
40.8.1-10 | c. Measurement Range NS Global > 30 deg
Latitude,
N/S
40.8.1-11 | d. Measurement Uncertainty [ 100 km 30 km 30 km
40.8.1-12 | e. Reporting Frequency NS 2 to 4 equatorial 2to 4
boundary crossings | equatorial
per Orbit boundary
crossings
per Orbit
40.8.1-13 | f. Latency (S) 90 minutes See Appendix E TBD
g. UV Sensor Measurement | NS
Conditions
40.8.1-7a 1. Horizontal Reporting | - 20 km TBD
Interval from FUV Imagery
40.8.1-7b 2. Measurement - 40 km TBD
Uncertainty from FUV
Imagery
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Para. No. | Attribute IORD-II Pre-Restructure ECP-6
Threshold NPOESS (SESS) Projected
(NS =Not Performance Performanc
specified) €
(TBR)
40.8.1-7¢ 3. The particle and UV- | - TBD

based measurement
techniques will not produce
the same auroral boundary.
The definitions of these two
data products are TBD. The
auroral boundary
measurement uncertainties
shall be limited to the
uncertainties of the
individual techniques
without comparison to each
other.
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40.8.2 Auroral Energy Deposition (SESS Dependent — LEPS, Aurora)
See also Appendix D, Volume 2, for SEM performance

Auroral Energy Deposition refers to the energy flux into the ionosphere from precipitating
auroral particles. These data are used to estimate the total auroral heat input into each
hemisphere. The hemispheric power input can be determined from direct auroral particle
measurements or auroral imagery. In-situ measurements of precipitating ion and electron fluxes
may be combined with statistical models of auroral activity to provide an estimate of the
hemispheric power input. The total heat input can also be derived from ultraviolet (UV) and / or
X-ray auroral imagery. The requirement on the EDR is the set of measurements of the auroral

heat flux along the satellite path in each hemisphere.

Units: Energy flux: W/m?
Mean Energy: eV

Para. No. | Attribute IORD-II Pre- ECP-6
Threshold Restructure Projected
(NS = Not NPOESS Performance
specified) (SESS) (TBR)
Performance
a. Measurement Range
40.8.2-11 1. Energy Flux 10* to 1 W/m” SE-5to 1 5x10°to 1
W/m"2 W/m®
40.8.2-12 2. Energy Range 100 eV to 20 KeV |30 eV to 50 30eVto 50
keV keV
40.8.2-13 | b. Horizontal Spatial NS 10 km 10 km
Resolution
40.8.2-14 | ¢. Horizontal Coverage NS Global Global
40.8.2-15 | d. Measurement Greater of 10™ Greater of SE- | Greater of 5 x
Uncertainty W/m? or 20% 5 W/m™2 or 10° W/m°®or
10% (TBR) 10% (TBR)
40.8.2-16 |e. Latency 90 minutes See Appendix | See Appendix
E E
40.8.2-17 | f. Horizontal Reporting NS 10 km 10 km
Interval
g. Degraded Conditions NS
40.8.2-10a 1. Contributing -
Auroral Fluxes that are
outside the LEPS FOV as
defined in 40.8.16-5
j. UV Sensor Attributes NS .
40.8.2-10b 1. Measurement - 5E-3t0 0.8
Range from FUV Imagery, W/m"2 (9
Energy Flux (Q) keV Gaussian
electron
distribution)
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Para. No. | Attribute IORD-II Pre- ECP-6
Threshold Restructure Projected
(NS = Not NPOESS Performance
specified) (SESS) (TBR)
Performance
40.8.2-10c 2. Measurement - 2keVito 18
Range from FUV Imagery, keV
Characteristic Energy (E,)
40.8.2-10d 3, Horizontal Spatial | - 25 km
Resolution from FUV
Imagery
40.8.2-10e 4. Measurement - 30%
Uncertainty from FUV
Imagery
40.8.2-10f 5. Horizontal - 25 km
Reporting Interval from
FUV Imagery
40.8.2-10g 6. Horizontal Cross- - +/- 50 degrees
Track Field of View for from nadir
Auroral Energy Deposition
from FUV Imagery
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40.8.3 Auroral Imagery (SESS Dependent - Aurora)

Auroral Imagery is the two-dimensional (horizontal) images of the Earth's auroral zones.
Imagery can be obtained at a variety of wavelengths, including the near infrared (IR), visible
(VIS), ultraviolet (UV), and X-ray.

Units:
Precipitating auroral particle energy flux: erg em? sec” (1 erg em™ sec’! = 10° Wm'z)

Paragraph Attribute IORD-II Threshold | Pre-Restructure
(NS = Not NPOESS (SESS)
specified) Performance
40.8.3-1 a. Horizontal Cell Size, Nadir 100 km 25 km
40.8.3-2 b. Horizontal Reporting Interval, NS 25 km
Nadir
40.8.3-3 c. Horizontal Coverage NS > 30 deg latitude N/S
40.8.3-4 d. Measurement Range Moderate to very 2.5 — 800 ergs cm”-2
active aurora sec”-1
40.8.3-5 e. Measurement Uncertainty 10% 10%
40.8.3-6 f. Mapping Uncertainty, 3 Sigma NS 10 km
40.8.3-7 g. Maximum Local Average Revisit | NS 6 hours
Time |
40.8.3-8 h. Latency 90 minutes See Appendix E J

40.8.4 Electric Field (SESS Dependent - TPS)

This EDR is an in-situ measure of the ambient electric field (quasi DC). Electric fields can be
measured directly using electric field booms or inferred from associated measurements of
convection. The requirement on the EDR is the set of measurements of the electric field vector
along the satellite path in each hemisphere.

Units: mV/m (millivolts per meter)

Paragraph | Attribute IORD-II Threshold | Pre N-M
(NS = Not NPOESS (SESS)
specified) Performance
40.8.4-1 | a. Measurement Range 0to+150mV m’ | 0to+250 mV/m
40.8.4-2 | b. Horizontal Cell Size NS <10 km
40.8.4-3 | b. Horizontal Reporting NS <10 km
Interval
40.8.4-4 | c. Horizontal Coverage Global Global |
40.8.4-5 | d. Measurement Uncertainty | 3.0mV m” <3.0 mV/m
40.8.4-6 | e. Measurement Precision 2.0mVm’ <2.0 mV/m
40.8.4-8 | f. Latency 90 minutes See Appendix E
g. Excluded Conditions NS
1. Plasma densities <200 | - TBD
cm”
2. Atlight ion fraction > | - TBD
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Paragraph | Attribute [IORD-II Threshold | Pre N-M
(NS =Not NPOESS (SESS)
specified) Performance
0.6
3. Atintegrated energetic | - TBD
particle fluxes > 10° cm™ s
sr'l
40.8.4-7 | Not used
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40.8.5 Electron Density Profile (SESS Dependent — EUV Limb, TPS, LEPS, RF beacon)

This EDR is a measure of the electron density profile (EDP) and the total electron content (TEC)
of the ionosphere. The ionosphere extends from; 1) the lower D near 60 km, 2) up through the
local E-region and F,-region peaks closer to 100 km and 250 km, respectively, 3) into the topside
ionosphere, and 4) stretching up to the inner edge of the plasmasphere near 3000 km. The
density along the EDP typically reaches a maximum at the F, peak The requirement on this
EDR is for the EDP within the primary range of interest; that is, between 90 km and satellite
altitude Unless otherwise indicated, the vertical TEC is associated with the ionospheric column
content; that is, from the ground to 36,000 km altitude.

A variety of techniques exist for measuring the ionospheric EDP. Included are in-situ
measurements of plasma parameters such as density and temperature (see EDR 40.8.10), optical
remote sensing techniques such as auroral imagery (EDR 40.8.3) and atmospheric airglow,
active and passive high-frequency remote sensing, and TEC measurements using GPS. The
following is a partial list of useful ionospheric features which may be measured or inferred:

Features Units Definition
-3

nyF> cm Density at the F, peak
hnF,  km Altitude of the F, peak
nnE cm™ Density at the E peak

hp,E  km Altitude of the E peak

cm™  Density measured at the NPOESS spacecraft

TEC above NPOESS

Dy situ

-2
TECoverhead cm

Units:

cm™  (density)

km (height)

TECU (1 TECU=10"* m?)
Paragraph | Attribute IORD-II Threshold Pre-Restructure

(NS = Not specified) NPOESS (SESS)
Performance
a. Measurement Range
40.8.5-1 1. Density, ne 2.5x104 = 107 cm=3 3ES-1E7 cm”-3
40.8.5-2 2. TEC (Vertical) 3 —200 TEC units 9 —-200 TECU
40.8.5-3 3. Features, n,F> NS 3E5 - 1E7 cm™-3
40.8.5-4 4. Features, h,F» NS 150 - 700 km
40.8.5-5 5. Features, n,E NS 1ES — 1E7 cm”-3
40.8.5-6 6. Features, hmE NS 90-150 km
40.8.5-9 7. Features, nij.sin NS SE3 — SE6 cm”-3
40.8.5-12 . Horizontal Coverage Global Global
40.8.5-13 Vertical Coverage 90 km to Satellite 90 km to 800 km
Altitude
. Horizontal Cell Size
40.8.5-14 1. Latitudes: 0-30° 100 km 100 km
2. Latitudes; 30-50° 500 km -
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Paragraph | Attribute IORD-II Threshold Pre-Restructure
(NS = Not specified) NPOESS (SESS)
Performance
2. Latitudes: 50-90° 50 km -
40.8.5-15 2. Latitudes: 30-90° NS 100 km (ne, NwF2, TEC)
50 km (E-layer)
e. Vertical Cell Size (EDP)
40.8.5-17 1. 90 to 500 km 10 km 20 km
40.8.5-18 2. Above 500 km 20 km 20 km
40.8.5-19 f. Horizontal Reporting NS 100 km
Interval
40.8.5-20 g. Vertical Reporting Interval | NS 20 km
(EDP)
h. Measurement Uncertainty
40.8.5-21 1. Density, ne Greater of 10° cm™ or | 30%
30%
40.8.5-22 2. TEC (Vertical) Greater of 3 TEC units | Greater of 4 TECU or
or 30% 30%
40.8.5-23 3. Features, nmF, 20% For n,,F, >3 x 10° cm™,
error < 40%
For n,F, > 5 x 10° cm”,
error < 20%
40.8.5-24 4, Features, hp,F»> 20km 20 km
40.8.5-25 5. Features, n,E 20% 20%
40.8.5-26 6. Features, hmE NS 10 km
40.8.5-29 7. Features, Nipsim NS Greater of 1E4 cmm”™-3 or
20%
40.8.5-32 i. Latency 90 minutes See Appendix E
j.  Degraded Measurement NS
Uncertainty Conditions
40.8.5-33a 1. nyE and h,E Outside - Degrade by factor of 3
Auroral Regions (TBR) (TBR)
40.8.5-33b 2. EDP in Auroral - Degrade by factor of 3
Regions with > 1.0 ergs cm”-2 (TBR)
sec”-1 and polar cap (TBR)
40.8.5-33¢ 3. EDP for SZA90-100 |- Degrade by factor of 3
deg (TBR) (TBR)
40.8.5-33d 4. EDP for Altitudes > - Degrade by factor of 2
500 km under some conditions (TBR)
(TBR during EMD)
k. UV Sensor Uncertainty NS
Conditions
40.8.5-34a 1. Horizontal Cell Size - Cross Track Horizontal
(HCS) Cell Size > 500 km for
h,F2 npF2, TEC, Density
Outside Auroral Regions
40.8.5-34b 4.a.  Auroral n,E from - 2x10°-10" cm™
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Paragraph | Attribute IORD-II Threshold Pre-Restructure
(NS = Not specified) NPOESS (SESS)
Performance

FUV Imagery, Measurement
Range

40.8.5-34¢ 4b. Auroral h,E from - 90 — 130 km
FUYV Imagery, Measurement
Range

40.8.5-34d 4.c.  Auroral nyE from |- 30%
FUYV Imagery, Measurement
Uncertainty

40.8.5-34¢ 4.d. Auroral hE from - 20 km
FUV Imagery, Measurement
Uncertainty

40.8.5-34f 4.e.  Horizontal Cross- - +/- 50 degrees
Track Field of View for
Auroral E from FUV Imagery

40.8.5-34a 5. Altitude-dependent ion | - TBD on measurement
production rates in the E and F range and uncertainty
regiohns from LEPS particle
spectra
k. Excluded Conditions NS

40.8.5-35a 1. ngE and h,E Outside - Exception Taken
Auroral Regions

40.8.5-35b 2. hyF2, n,F2, TEC, and | - Exception Taken
Density within the Auroral
Oval

40.8.5-35¢ 3. hnF2, n,F2, TEC,and |- Exception Taken
Density for Solar Zenith angle
<10’ em? s sr!

40.8.5-35d 4. Njpsiy Measurement - TBD
Uncertainty when LEPS
particle flux is > 10” cm™? s™
sr'!

40.8.5-7 Not used

40.8.5-8 Not used

40.8.5-10 Not used

40.8.5-11 Not used

40.8.5-16 Not used

40.8.5-27 Not used

40.8.5-28 Not used

40.8.5-30 Not used

40.8.5-31 Not used

52




40.8.6 Geomagnetic Field (SESS Dependent - Magnetometer)

In-situ measurements of the geomagnetic field. The primary use of this data is to support the
periodic (5-year) updates to the World Magnetic Model (WMM), Mil-W-89500. The needs of
the WMM require a well calibrated vector magnetometer over the duration of the mission.

Units: nanotesla (nT)

Para. No. | Attribute IORD-II Pre-Restructure
Threshold NPOESS (SESS)
(NS =Not Performance
specified)

40.8.6-1 a. Measurement Range (per axis) 0 to +60,000 nT 0 to £60,000 nT

40.8.6-2 | b. Measurement Accuracy (per axis) 5nT 20 nT

40.8.6-3 | c. Measurement Precision (per axis) 30 nT 30 nT

40.8.6-5 ._Horizontal Cell Size 100 m 100 m

40.8.6-6 | e. Horizontal Coverage Global Global

40.8.6-7 | f. Horizontal Reporting Interval 1 km 1 km

40.8.6-10 | g. Latency (S) 90 minutes See Appendix E

40.8.6-4 | Not used

40.8.6-8 | Not used

40.8.6-9 | Not used
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40.8.9 In-situ Plasma Fluctuations (SESS Dependent - TPS)

This EDR specifies an in-situ measurement of plasma density fluctuations. The desired products
are: 1) the mean plasma density; 2) the scale-sizes for ionospheric density structures; 3) the RMS
value of dn/n, and 4) the spectral index for the fluctuation spectrum.

Units:

Mean Plasma Density: cm’
Fluctuation Scale Length: m
Spectral Index: Dimensionless
dn/n: Dimensionless

3

Paragraph | Attribute IORD-II Pre-Restructure
Threshold NPOESS (SESS)
(NS = Not Performance
specified)
40.8.9-1 | a. Horizontal Reporting 100 km 10 km
Interval
40.8.9-2 | b. Horizontal Coverage Global Global
¢. Measurement Range
40.8.9-3 1. Mean Plasma NS 100 to 1E7 cm”™-3
Density
40.8.9-4 2. Fluctuation Scale NS S5to 1IE4m
Length
40.8.9-5 3. Spectral Index 1toS5 1toS
40.8.9-6 4. Delta_n/n 10210 1 0.01to 1
40.8.9-7 | d. Measurement Greater of 20% or | Greater of 5% or 200
Uncertainty, Mean Plasma 5x10* cm™ cm”-3
Density (In-situ)
€. Measurement Precision NS
40.8.9-9 1. Spectral Index - 0.1
40.8.9-10 2. Delta_n/n - 0.01
40.8.9-12 | f. Latency 90 minutes See Appendix E
g. Excluded Condition NS
40.8.9-13 1. Atintegrated - TBD
energetic particle fluxes >
10° cm? s sr’!
40.8.9-8 | Not used
40.8.9-11 | Not used
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40.8.10 In-situ Plasma Temperature - T, and T; (SESS Dependent - TPS)

This EDR specifies in-situ measurements of the electron and ion temperatures. Temperatures are
used to determine topside scale heights as inputs to future operational ionospheric specification
models.

Units: Degrees Kelvin (K)

Para. No. | Attnbute IORD-II Pre-Restructure
Threshold NPOESS (SESS)
(NS = Not Performance
specified)
40.8.10-1 | a. Horizontal Reporting 100 km HCS
Interval
40.8.10-2 | b. Horizontal Coverage Global Global
40.8.10-3 ¢. Measurement Range 500 - 10,000 K 500 - 10,000 K
40.8.10-4 | d. Measurement Uncertainty 10 % 5%
40.8.10-5 | e. Latency (S) 90 minutes See Appendix E
f. Horizontal Cell Size NS
40.8.10-6 1. Latitudes 0-30°N/S - <100 km
40.8.10-7 2. Latitudes 30-90 °N/S - < 50 km
g. Excluded Conditions
40.8.10-8 1. Plasma densities <200 | - TBD
cm™
40.8.10-9 2. Atintegrated energetic | - TBD
particle fluxes > 10° cm? s sr’!
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40.8.11 Ionospheric Scintillation (SESS Dependent — RF Beacon)

Ionospheric scintillation, which manifests itself as increased noise on a radiowave signal
intensity and phase, is caused by small-scale variations in the ionospheric electron density along
a trans-ionospheric propagation path between a transmitter and a receiver (after NWRA). The
magnitude of the effect depends on the ionospheric background, the amplitude and spectral
characteristics of ionospheric density fluctuations and the frequency of the radiowave
transmission. Maximum scintillation effects are expected 1) at low magnetic latitudes after
sunset and 2) within the auroral zones and polar caps. The requirement is for direct measure of
scintillation parameters in terms of amplitude and phase fluctuation indices S4 and sigma-@ at

VHF to S-band frequencies. These data will be used for a global specification of scintillation.

Units:
S4: Dimensionless

sigma-@: radians

Para. No. | Attribute IORD-II Threshold | Pre-Restructure
(NS = Not NPOESS (SESS)
specified) Performance

40.8.11-1 | a. Horizontal Cell Size | 100 km 50 km

40.8.11-2 | b. Horizontal Coverage | Global Global
c. Measurement Range
40.8.11-3 1.S4 0.1-1.5 0.1-1.5
40.8.11-4 2. sigma-¢ 0.1 - 20 radians 0.1 - 20 radians
d. Measurement
Uncertainty

40.8.11-5 1.84 0.1 0.1

40.8.11-6 2. sigma-g 0.1 radian 0.1 radian

40.8.11-7 | e. Local Time Range NS All Local Times

40.8.11-8 | f. Latency 90 minutes See Appendix E
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40.8.12 Neutral Density Profile (SESS Dependent — EUV Limb)

This EDR is a measurement of neutral density profiles. Profiles are to be used, along with other
geophysical quantities, as inputs to upper atmospheric density models.

Limb profiles of FUV dayglow uncontaminated by auroral emissions are the primary source of

data for neutral density profiles.

Disk images of FUV dayglow uncontaminated by auroral emissions are the source of the
following products used by the neutral density profile algorithm:

1. O/N2, the ratio of the column densities of atomic oxygen and molecular nitrogen referenced

to an N2 column density of 1017 cm-2.

2. QEUYV, an estimate of the integral of the unattenuated solar irradiance at wavelengths less

than 45 nm.

Units:
Atmospheric density: g cm™
Number Density: cm-3

QEUV: W m?
Para. No. Attribute IORD-II Threshold Pre-Restructure
(NS = Not specified) | NPOESS (SESS)
Performance
a. Horizontal Cell Size
40.8.12-1 1. Profile 500 km 500 km
40.8.12-25 2. O/N, NS 50 km
b. Horizontal Reporting Interval [ NS
40.8.12-2 1. Profile - 500 km
40.8.12-26 2. Qruv - 60 seconds
c. Vertical Cell Size
40.8.12-3 1. Altitude up to 120 km 5 km 20 km
40.8.12-4 2. Altitude above 120 km 5 km 20 km
d. Vertical Reporting Interval NS
40.8.12-5 1. Altitude < 120 km - 5 km (Sampled)
40.8.12-16 2. Altitude 120 to 200 km - <10 km
40.8.12-17 3. Altitude > 200 km - <30 km
40.8.12-6 e. Horizontal Coverage Global Global
40.8.12-7 f. Vertical Coverage 90 km to Satellite 90 km to 800 km
Altitude
g. Measurement Range
40.8.12-8 1. Atmospheric density 8.5x10"°to 5x10” g | 8.5E-18t0 SE-9 g
cm™ cm”-3
40.8.12-9 2. Number density 10° to 6x10" cm™ 1E6 to 6E13 cm”-3
40.8.12-10 3. Neutral composition — NS N,, 05, O
in-situ
40.8.12-27 4. O/N, NS 0.2t02.0
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Para. No. Attribute IORD-II Threshold Pre-Restructure
(NS = Not specified) | NPOESS (SESS)
Performance
40.8.12-28 5. Qguv NS 1 to 10 mW/m”
h. Measurement Uncertainty
(Density)
1. <500 km 10%
40.8.12-11 1. Altitude 90 to 500 km 10% 15% (total
composition)
40.8.12-12 2. Altitude 500 to 700 km 15% 20% [O] solar min.
10% [O] solar max
40.8.12-13 3. Altitude 700 to 800 km 20% 45% [O] solar min.
25% [O] solar max
40.8.12-29 5. O/N, equatorward of | NS 40% [TBR]
auroral boundary 20% (precision)
40.8.12-30 6. Qguv NS 30% [TBR]
10% (precision)
40.8.12-14 [ i. Measurement Precision NS 10&
40.8.12-15 [ j. Latency (S) 90 minutes See Appendix E
k. Altitude Registration NS
40.8.12-19 1. Altitude 90 to 500 km - 1 km
40.8.12-20 2. Altitude 500 to 700 km - 1 km
40.8.12-21 3. Altitude 700 to 800 km - 1 km
40.8.12-22 4. Altitude 700 to 1600 km - 1.5 km (Objective)
l. Degraded Measurement NS
Uncertainty. Conditions:
40.8.12-23a 1. Solar Zenith Angle - SZA > 60 degrees;
Degree of
degradation TBR
40.8.12-23b 2. Some Magnetic Storm - Degree of
conditions at High Altitude degradation TBR
m. Excluded Coverage: NS
40.8.12-24a 1. Auroral Regions with>1 | - No products
erg cm™ sec”!
40.8.12-24b 2. Nighttime - No products
40.8.12-18 | Not used

58




40.8.13 Medium Energy Charged Particles (SESS Dependent - MEPS)

See also Appendix D, Volume 2, for SEM performance

Measurements of particles in this energy range are required to serve as inputs to models of the
auroral ionosphere, determine the boundaries and extent of the polar cap, and provide inputs to
magnetospheric models. These data are also used in the analysis of satellite anomalies involving
surface charging and, at the higher energies, deep-dielectric charging and radiation damage. The
requirement is for the energy distribution of both ions and electrons within the specified energy
ranges. Particle measurements are required over a range of pitch angles both inside and external
to the local loss cone.

Measurement precision floor for electron and proton fluxes specified below corresponds to the
instrument single count level. As fluxes increase, the measurement precision error decreases
from 100% to 5% (40.8.13-6) in accordance with the geometric factor.

Units:

Energy: keV or MeV
Flux: m-2seclsr-1

Para. No. Attribute IORD-II Pre-Restructure ECP-6 Projected
Threshold NPOESS (SESS) | Performance
(NS = Not Performance (TBR)
specified)
40.8.13-19 | a. Horizontal Reporting | NS 25 km 25 km
Interval
b. Measurement Range
40.8.13-20 1. Energy - ions 50 keV to 10 50keV to 10 50 keV to 10 MeV
MeV in 6 bands | MeV
40.8.13-21 2. Energy - electrons | 50 keV to 4 MeV | 50 keV to 4 MeV [ 50 keV to 4 MeV
in 5 bands
40.8.13-22 3. Total flux 10°to 5x10""m™ [ 1E6 to SE11 m”-2 | 10°to 5X10" m™
st sr! sec™-1 sr-1 sec’' ster”!
40.8.13-23 4. Sensor FOV NS 0 deg and 90 deg | 0 deg and 90 deg
(Two Angles) (Two Angles)
40.8.13-24 5. Energy Resolution | yg 6 Logarithmically | 6 Logarithmically
() Spaced Bands Spaced Bands
40.8.13-25 6. Energy Resolution | g 5 Logarithmically | 5 Logarithmically
(e) Spaced Bands Spaced Bands
¢. Measurement
Precision
40.8.13-26 1. Total flux Greater of 10°m™ | Greater of 1E6 Greater of 1076
25 sr! or 5% m”-2 sec”-1 sr*-1 | m”-2 sec”-1 ste’r-1
or 5% or 5%
40.8.13-27 2. Sensor FOV NS 20 deg or less 20 deg or less
40.8.13-28 | d. Measurement NS 10% 10%
Uncertainty, Energy
e. Total Dose NS

59




Para. No. Attribute IORD-II Pre-Restructure ECP-6 Projected
Threshold NPOESS (SESS) | Performance
(NS = Not Performance (TBR)
specified)
40.8.13-29 1. Range N/A 100 to 1ES 100 to 105
rad/year rads/year
40.8.13-30 2. Moderator Range | N/A 4, 100, 250 and 4, 100, 250 and 500
500 mils Al mils Al
f. Measurement
Accuracy
40.8.13-31 1. Total Flux 15% 15% 15%
40.8.13-32 2. Sensor FOV NS Equal to or less Equal to or less
than 3 deg than 3 deg
40.8.13-33 | g. Latency (S) 90 minutes See Appendix E See Appendix E

60




40.8.14 Energetic Ions (SESS Dependent - HEPS)
See also Appendix D, Volume 2, for SEM performance

Definition:

Measurements of energetic ions within this energy range required as input to models of the
auroral ionosphere, especially D-region, and to determine the polar cap boundary. These data
are also used in assessments of satellite anomalies, semiconductor and solar-cell radiation

damage, and radiation hazard to astronauts and aircraft personnel.

The requirement is a

measurement of the ion characteristics, including the energy spectrum and particle pitch angle.

Measurement precision floor for proton fluxes specified below corresponds to the instrument
single count level. As fluxes increase, the measurement of precision error decreases from 100%

to 5% (40.8.14-8) or 10% (40.8.14-15) in accordance with the geometric factor

Units:
Energy: MeV
Flux: m-2sec-lsr-1
Paragraph | Attribute IORD-II Threshold Pre-Restructure ECP-6 Projected
(NS = Not specified) | NPOESS (SESS) Performance
Performance (TBR)
40.8.14-25 | a. Horizontal Cell | NS 25 km 25 km
Size
40.8.14-26 | b. Horizontal NS >30 deg Latitude, > 30 deg Latitude,
Coverage N/S N/S
¢. Measurement
Range
40.8.14-27 1. Energy (p+) | 10 MeV to 300 MeV | 10 MeV to 320 10 MeV to 320
in 4 bands MeV MeV
40.8.14-28 2. Flux-— 5x10° —2x10°m™s" [ 5E3 —2E9 m"-2 5x 10" -2x
Protons, p+ < 100 sl sec™-1 ster™-1 1079 m"-2 sec”-1
MeV sr-1
40.8.14-29 3. Flux — 10° - 3x10°m™ s 1E3 — 3E8 m"-2 10° - 3x10° m™
Protons, p+ > 100 | ster’! sec”-1 ster”-1 sec! sr!
MeV
40.8.14-30 4. Flux - N/A 100 to IESm~-2 | 100 - 10° m™ sec”
Alphas sec”-1 ster"-1 st
40.8.14-31 5. Sensor NS 0 deg 0 deg
Viewing Angle
40.8.14-32 6. Linear NS 1.0 — 100 MeV 1.0 - 100 MeV
Energy Transfer cm”2 mg™-1 cm’ mg”!
(Heavy lons)
40.8.14-33 7. Energy NS 5 Logarithmically | 5 Logarithmically
Resolution Spaced Bands, Spaced Bands,
protons protons;
3 Logarithmically | 3 Logarithmically
Spaced Bands, Spaced Bands,
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Paragraph | Attribute 1IORD-II Threshold Pre-Restructure ECP-6 Projected
(NS = Not specified) | NPOESS (SESS) Performance
Performance (TBR)
alphas alphas
d. Measurement
Precision
40.8.14-34 1. Flux - Greater of 5x10°m” | Greater of 5SE3 m”- | Greater of 5x10°
Protons, p+ <100 s ster” or 5% 2 -1 ster™-1 or m? sec” ster’'or
MeV 5% 5%
40.8.14-35 2. Flux - Greater of 10°m~ s | Greater of 1E3 m”- | Greater of 10° m™
Protons, p+ > 100 ster”’ or 10 % 2 sec™-1 ster™-1 or | sec™ ster’'or 10 %
MeV 10 %
40.8.14-36 3. FOV,p+< |NS <120 deg Full <120 deg Full
100 MeV Angle Angle
€. Measurement
Accuracy
40.8.14-37 1. Flux,p+< | Greater of 5x10° m™ s | Greater of SE3 m”- | Greater of 5x10°
100 MeV Uster or 20 % 2 sec™-1 ster™-1 or | m™ sec™ ster'or
20 % 20 %
40.8.14-38 2. Flux,p+> | Greaterof 10°m~s' | Greater of 1IE3 m”- | Greater of 10° m™
100 MeV ster”! or 10 % 2 sec-1 ster™-1 or | sec’ ster” or 10 %
10 %
40.8.14-39 3. FOV,pt< |NS <12 deg <12 deg
100 MeV
40.8.14-21 4. FOV, p+> N/A (isotropic)
100 MeV
40.8.14-40 | f. Latency 90 minutes See Appendix E See Appendix E
40.8.14-41 | g. Measurement NS 10% 10%
Uncertainty —
Energy
h. Degraded NS
Horizontal Cell
Size Condition
40.8.14-42 When Proton - 67.5 km (TBR)
Flux (p+>100
MeV) is <2 x 10°
m?s’ sr’
40.8.14-43 When Proton - Flux accuracy may
Flux (p+ <100 be degraded
MeV) is greater beyond 20% if the

than 1.0 x 109 m™
s ot

spacecraft and
instrument are still
operating.

62




Para. No. | Attribute IORD-11 Pre-Restructure ECP-6
Threshold NPOESS (SESS) | Projected
(NS =Not Performance Performance
specified) (TBR)
Energy Bands
d. Measurement NS
Precision
40.8.16-25 1. Diff. Direct - Greater of 1E8 m”- | Greater of 109
Energy Flux, electrons 2 s”-1 ster™-1 or m-2 sec-1 sr-1
10% or 10%
2. Diff. Direct - Greater of 10° Greater of
Energy Flux, ions (TBR) or 10% 109(TBR) or
10%
40.8.16-26 3. Sensor FOV - 15 deg full angle 15 deg full
angle
€. Measurement
Accuracy
40.8.16-27 1. Pass band Center | 2% 2% 2%
Energy
40.8.16-28 2. Diff Dir Energy | Greater of 10° m- | Greater of IE9 m”- | Greater of 10°
Flux I | 2 sec™-1 sr-1 or m? sec” sr'lor
sec™! sr-! or 159 15%
15%
40.8.16-29 3. Sensor FOV NS <3 deg 3 deg
40.8.16-30 | f. Measurement 20% 15% 15%
Uncertainty, Particle
Energy
40.8.16-31 | g. Latency (S) 90 minutes See Appendix E See Appendix
E
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