08/24/99

TRD Appendix D Version 5 List of Changes 

Since Version 4d, 18 February 1999

CCBD 99029

1.  Change the Atmospheric Vertical Pressure requirement objective for K40.3.5-11, Measurement Accuracy at 2 -10km from “3% (TBR)” to “0.5% (TBR)”.

CCBD 99047
1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:
40.8.1  Auroral Boundary

The auroral boundaries are the edges (both equatorward and poleward) of the auroral zones.  A more precise definition of these boundaries can only be formulated within the context of the measurement technique involved.  The locations of the auroral boundaries, which change as a function of geomagnetic activity, are required as input to magnetospheric and ionospheric models at 50WS.  Of greatest (but not sole) importance is the latitude of the equatorward boundary at midnight.  Knowledge of auroral boundaries contributes in a minor sense to satisfaction of the Ionospheric Scintillation EDR (EDR 40.8.11), since the location of the auroral oval constrains the occurrence of scintillation phenomena at high latitudes.

Units:  Degrees latitude and longitude

Para. No.

Thresholds
Objectives

40.8.1-1
a.
Horizontal Reporting Interval
N/A
10 km along boundary (TBR)

40.8.1-2
b.
Horizontal Coverage
(TBS)
(TBS)


c.
Measurement Range



40.8.1-3

1.
Latitude
Abs. value > 40 deg
Abs. value > 40 deg

40.8.1-4

2.
Longitude
0 - 360 deg
0 - 360 deg

40.8.1-5
d.
Measurement Uncertainty
50 km
10 km

40.8.1-6
e.
Reporting Frequency (for in-track derived boundary)
(TBS)
(TBS)

40.8.1-7
f.
Maximum Local Average Revisit Time (for imagery derived boundary)
(TBS)
(TBS)

To:
40.8.1  Auroral Boundary

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.

Thresholds
Objectives

40.8.1-1
a.
Horizontal Reporting Interval
100 km
10 km

40.8.1-2
b.
Horizontal Coverage
>40° Magnetic latitude, N/S
[TBD]

40.8.1-3
c.
Measurement Range
>40o Magnetic latitude, N/S
[TBD]

40.8.1-4
d.
Measurement Uncertainty
100 km
10 km

40.8.1-5
e.
Reporting Frequency
Twice per orbit (TBR)
Four times per orbit

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.1  Auroral Boundary

A measurement of the auroral boundary has typically been obtained in one of two ways.  (1) In-situ energetic particle measurements (see EDR 40.8.16) can provide an indication of the boundary location in the satellite track.  A statistical model of the auroral oval can then be used to extrapolate the location of the boundary to other local times.  (2) An optical sensor (see EDR 40.8.3) which scans the Earth's disk can provide a two-dimensional image of the boundary.  This can be done at various wavelengths, including the far ultraviolet and visible, but the latter is only useful at night, since auroral signals are overwhelmed during the day by scattered sunlight.  A far-ultraviolet sensor can make auroral boundary measurements during both day and night.
To:
Deleted

CCBD 99048

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:
40.8.2  Total Auroral Energy Deposition

An estimate of the total (global average) upper atmospheric auroral heat input due to particle precipitation.  Contributions due to precipitating electrons and ions must be separately determined.  Total Auroral Energy Deposition is an input to upper atmospheric density models.  A change in energy deposition of 10-4 W/m2 is consistent with a change in upper atmospheric temperature of 15 degrees.

Units:  watts/m2
Para. No.

Thresholds
Objectives

40.8.2-1
a.  Horizontal Coverage
Auroral Zones
Auroral Zones


b.  Measurement Range



40.8.2-2

1. Electrons
10-4 - 1 W/m2
5 x 10-5 - 1 W/m2

40.8.2-3

2. Ions
10-4 - 0.1 W/m2
5 x 10-5 - 0.1 W/m2

40.8.2-4
c.  Measurement Uncertainty
Greater of 10-4 W/m2 and 20 %
Greater of 5x10-5 W/m2 and 10 %

40.8.2-5
d.  Reporting Frequency
(TBS)
(TBS)

To:
40.8.2  Auroral Energy Deposition

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:  watts/m2
Para. No.
Parameter
Thresholds
Objectives

40.8.2-1
a.
Measurement Range
10-4 - 1 W/m2
5 x 10-5 - 1 W/m2

40.8.2-2
b.
Horizontal Spatial Resolution
100 km
10 km

40.8.2-3
c.
Horizontal Coverage
>40o Magnetic latitude, N/S
[TBD]

40.8.2-4
d.
Measurement Uncertainty
Greater of{10-4 W/m2, 20%}
Greater of{5x10-5 W/m2, 10%}

40.8.2-5
e.
Mapping Uncertainty
10 km [TBR]
1 km [TBR]

40.8.2-6
f.
Reporting Frequency
Twice per orbit [TBR]
Twice per orbit

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.2  Total Auroral Energy Deposition

Total auroral energy deposition is calculated from measurements of the mean energy and flux of precipitating particles.  These measurements may be made in one or both of two ways.  (1) In-situ measurements of precipitating ion and electron fluxes (see EDR 40.8.16) may be combined with a statistical model of auroral activity to provide an estimate of the global average.  (2) Far-ultraviolet images, or possibly a combination of far-ultraviolet and x-ray images (see EDR 40.8.3), can be used to derive mean precipitating particle energies and fluxes over a wide area, which can then be used to estimate the global average.

To:
Deleted

CCBD 99049

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.3  Auroral Imagery

Two-dimensional (along/cross track) images of the Earth's auroral regions, taken in one or more of several wavelength intervals in the infrared, visible, far ultraviolet (FUV), and x-ray portions of the spectrum.  The table below gives some information on requirements for the far-ultraviolet; requirements for other spectral ranges are TBR.  This imagery can provide information on the location of the Auroral Boundary (EDR 40.8.1) and regions of enhanced auroral activity, and can be used to infer characteristics of precipitating particles.

Units:
Wavelength:  nm

For visible/IR imagery:  watts/m2

For FUV imagery:  rayleighs

For x-ray imagery:  (TBD)

Para. No.

Thresholds
Objectives

40.8.3-1
a.  Horizontal Cell Size
20 km
10 km

40.8.3-2
b.  Horizontal Reporting Interval
Local Horizontal Cell Size
Local Horizontal Cell Size

40.8.3-3
c.  Horizontal Coverage
(TBS)
Auroral Zones

40.8.3-4
d.  Measurement Range
120-180 nm (TBR)
80-250 nm (TBR)

40.8.3-5
e.  Measurement Uncertainty
10%
5%

40.8.3-6
f.  Mapping Uncertainty
20 km
10 km

40.8.3-7
g.  Maximum Local Average Revisit Time
(TBS)
(TBS)

To:
40.8.3  Auroral Imagery

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.  The requirement is for imagery of the auroral zones.  These data can also be used to satisfy other SESS EDRs.

Units:
DMSP auroral activity criteria

Para. No.

Thresholds
Objectives

40.8.3-1
a.
Horizontal Cell Size
100 km
10 km

40.8.3-2
b.
Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size

40.8.3-3
c.
Horizontal Coverage
>40o Magnetic latitude, N/S
[TBD]

40.8.3-4
d.
Measurement Range
Moderate to very active aurora [TBR]
Quiet to very active aurora [TBR]

40.8.3-5
e.
Measurement Uncertainty
10% [TBR]
5%[TBR]

40.8.3-6
f.
Mapping Uncertainty
10 km
1 km

40.8.3-7
g.
Maximum Local Average Revisit Time
4 hours
4 hours

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.3  Auroral Imagery

Various products can be obtained from auroral imagery, depending on the wavelength(s) imaged.  All wavelengths provide information on the location of the Auroral Boundary (EDR 40.8.1), and also allow identification of regions of enhanced auroral activity.  (Such regions can impact communications and radar systems.)   Infrared and visible wavelength imagery only provide this type of information at night, since auroral signals are overwhelmed during the day by scattered sunlight.  Far ultraviolet images involving specific wavelength intervals, or a combination of far-ultraviolet and x-ray images, can also be used to determine maps of precipitating particle mean energy and flux (see EDR 40.8.16).  Such maps could subsequently be used to determine the Total Auroral Energy Deposition (see EDR 40.8.2), as well as E-region electron densities in the auroral zone (see EDR 40.8.5).  In combination with in-situ particle measurements (EDR 40.8.7), far-ultraviolet images can be used to calculate changes in upper atmospheric neutral densities due to auroral activity (see EDR 40.8.12).

To:

Deleted

CCBD 99050

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.4  Electric Fields

Electric fields in the ionosphere cause transport of plasma and, at high latitudes, provide a "footprint" of the magnetospheric fields.  Thus, electric fields are required inputs for both ionospheric and magnetospheric specification models.  Electric fields are also needed to determine the amount of joule heating in the auroral region, which is an input to neutral atmospheric models.  Electric fields are three-component vector quantities.

Units: mv/meter

Para. No.

Thresholds
Objectives

40.8.4-1
a.  Horizontal Reporting Interval
(TBR)
(TBS)

40.8.4-2
b.  Horizontal Coverage
In-track
In-track

40.8.4-3
c.  Measurement Range
0-150 mv/meter
0-250 mv/meter

40.8.4-4
d.  Measurement Uncertainty
3.0 mv/meter
0.1 mv/meter

40.8.4-5
e.  Measurement Precision
2.0 mv/meter
0.1 mv/meter

40.8.4-6
f.  Local Time Range
(TBS)
(TBS)

To:
40.8.4  Electric Fields

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.  Electric fields in the ionosphere drive the transport of plasma (convection) and, at high latitudes, provide a "footprint" of the magnetosphere.  The polar-cap potential, calculated as the integral of the electric fields within the polar cap, nominally dawn to dusk, is an indicator of geomagnetic activity.  Electric fields are also to be used to estimate the Joule heat input in the auroral zones.  At low latitudes the electric field can be used to forecast the onset of ionospheric scintillation.  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)

Para. No.
EDR Parameter
Thresholds
Objectives

40.8.4-1
a.
Measurement Range
0 to ±150 mV/m
0 to ±250 mV/m

40.8.4-2
b.
Horizontal Cell Size
10 km [TBR]
1 km [TBD]

40.8.4-3
c.
Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size

40.8.4-4
d.
Horizontal Coverage
Global
Global

40.8.4-5
e.
Measurement Uncertainty
3.0 mV/m
0.1 mV/m

40.8.4-6
f.
Measurement Precision
2.0 mV/m
0.1 mV/m

40.8.4-7
Reporting Frequency
Twice per orbit [TBR]
Twice per orbit

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.4  Electric Fields

Electric fields may be inferred from measurements of ion drift velocities (see EDR 40.8.7).

To:

Deleted.

CCBD 99051

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.5  Electron Density Profiles/Ionospheric Specification

The ionosphere is that portion of the Earth's upper atmosphere which is composed of electrically charged particles (electrons and various ions).  A complete vertical electron density profile would extend from the D and E regions at altitudes between 60 and 150 km, through the F region within which the electron density reaches a maximum value nominally between altitudes of 250-350 km, through the topside up to 3,000 km, and into the plasmasphere.  The Air Force requires global ionospheric specification to meet a number of operational needs.  Electron density profile measurements, to include measurements of various important parameters associated with a complete profile, are required as inputs to and to augment the outputs of operational ionospheric models.  Profile measurements above the NPOESS altitude are not required.  The term TEC in the following table refers to the Total Electron Content associated with a complete vertical profile, ground to 36,000 km altitude, unless otherwise indicated.

Units:
NmF2 /electron density:  cm-3
HmF2:  km

TEC:  1016/m2  = 1 TEC unit

Para. No.

Thresholds
Objectives

40.8.5-1
a.  Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size

40.8.5-2
b.  Vertical Reporting Interval

(profiles only, below NPOESS altitude)
Vertical Cell Size
Vertical Cell Size


c.  Horizontal Cell Size



40.8.5-3

1. 0-30° latitude
200 km
100 km

40.8.5-4

2. 30-50° latitude
500 km
250 km

40.8.5-5

3. 50-90° latitude
100 km
50 km

40.8.5-6
d.  Vertical Cell Size (for profiles)
10 km within 100 km of E/F peaks, 20 km elsewhere
5 km

40.8.5-7
e.  Horizontal Coverage
(TBS)
(TBS)

40.8.5-8
f.  Vertical Coverage
90-800 km
90-1600 km 


g.  Measurement Range



40.8.5-9

1. Density at an arbitrary altitude below NPOESS (local density)
3x105 - 107 cm-3
104 - 107 cm-3

40.8.5-10

2. TEC
3 - 200 TEC units
1 - 200 TEC units

40.8.5-11

3. foF2
5 to 30 MHz
1 to 30 MHz


h.  Measurement Uncertainty



40.8.5-12

1. Density at an arbitrary altitude below NPOESS
Greater of 20% and 3 x105 cm-3  (TBR)
Greater of 5 % and 104 cm-3

40.8.5-13

2. NmF2
20 %
5 %

40.8.5-14

3. TEC
Greater of 20% and 3 TEC units
1 TEC unit

40.8.5-15

4. HmF2
20 km
5 km

40.8.5-16

5. NmE
Greater of 20% and 3x103 cm-3
(TBS)

40.8.5-17

6. HmE
10 km (TBR)
(TBS)

40.8.5-18

7. Topside scale height
20% (TBR)
(TBS)

40.8.5-19

8. TEC above NPOESS
3 TEC units
(TBS)

40.8.5-20
i.  Maximum Local Average Revisit Time
(TBD)
(TBD)

To:
40.8.5  Electron Density Profile

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 F2-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 F2 peak.  The DoD and DOC require specifications of the ionosphere in terms of characteristic ionospheric features (Chapman layers) to support HF Communications and HAM radio operators.  The requirement on this EDR is for the EDP within the primary range of interest; that is, between 90 and 800 km.  The TEC is needed by the DoD to assess ionospheric effects on radiowave propagation, including GPS.  Unless otherwise indicated, the vertical TEC is associated with the ionospheric column content; that is, from the ground to 36,000 km altitude.  EDPs are also necessary inputs to various operational ionospheric algorithms and other space weather models.

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


nmF2
cm-3
Density at the F2 peak


hmF2
km
Altitude of the F2 peak


nmE
cm-3
Density at the E peak


hmE
km
Altitude of the E peak


scale
km
Scale height for the topside ionosphere

htrans
km
Transition height for dominance of OII to light ions


nin-situ
cm-3
Density measured at the NPOESS spacecraft


TECoverhead
cm-2
TEC above NPOESS

Units:
cm-3
(density)
km
(height)
TECU
(1 TECU=1016 m2)

Para. No.

Thresholds
Objectives


a.
Measurement Range



40.8.5-1

1.
Density, ne
3x104 - 107 cm-3
104 - 107 cm-3

40.8.5-2

2.
TEC (vertical)
3 - 200 TEC units
1 - 200 TEC units



3.
Features



40.8.5-3


nmF2
105 - 107 cm-3
104 - 107 cm-3

40.8.5-4


hmF2
150 - 700 km
150 - 800 km

40.8.5-5


nmE
105 - 107 cm-3
104 - 107 cm-3

40.8.5-6


hmE
N/A
90 - 150 km

40.8.5-7


scale
N/A
[TBD]

40.8.5-8


htrans
N/A
[TBD]

40.8.5-9


nin-situ
N/A
[TBD]

40.8.5-10


TECoverhead
N/A
[TBD]

40.8.5-11


Ion composition
N/A
[TBD]

40.8.5-12
e.
Horizontal Coverage
Global
Global

40.8.5-13
f.
Vertical Coverage
90-800 km
60-3000 km 


c.
Horizontal Cell Size



40.8.5-14

1.  Latitudes: 0-30°
100 km
10 km

40.8.5-15

2.  Latitudes: 30-50°
500 km
250 km

40.8.5-16

3.  Latitudes: 50-90°
50 km
10 km


d.
Vertical Cell Size (EDP)



40.8.5-17

1.  90 to 500 km
10 km
3 km

40.8.5-18

2.  above 500 km
20 km
5 km

40.8.5-19
a.
Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size

40.8.5-20
b.
Vertical Reporting Interval (EDP)
Vertical Cell Size
Vertical Cell Size


h.
Measurement Uncertainty



40.8.5-21

1.  Density, ne
Greater of{105 cm-3, 30%}
Greater of{104 cm-3, 5%}

40.8.5-22

2.  TEC (vertical)
Greater of{3 TEC, 30 %}
Greater of{1 TEC, 30 %}



3.  Features



40.8.5-23


nmF2
20%
10%

40.8.5-24


hmF2
20 km
5 km

40.8.5-25


nmE
20 %
5 %

40.8.5-26


hmE
10 km
3 km

40.8.5-27


scale
N/A
[TBD]

40.8.5-28


htrans
N/A
[TBD]

40.8.5-29


nIn-situ
N/A
[TBD]

40.8.5-30


TECOverhead
N/A
[TBD]

40.8.5-31


Ion composition
N/A
5% [TBR]

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.5  Electron Density Profiles/Ionospheric Specification

A variety of techniques exist for making measurements of various portions of ionospheric electron density profiles.  These include in-situ measurements of plasma parameters (EDRs 40.8.8 and 40.8.10), optical remote sensing techniques (EDRs 40.8.3 and 40.8.17), active and passive high frequency remote sensing, and total electron content measurements along lines-of-sight to GPS satellites.  The following is a partial list of ionospheric parameters which may be useful to measure or infer as part of an effort to construct complete vertical profiles.


Parameter
Definition


NmF2
Peak electron density in the F-region


HmF2
Altitude at which NmF2 occurs for a particular profile


NmE
Peak electron density in the E-region


HmE
Altitude at which NmE occurs for a particular profile


Htop

Topside electron density scale height


Htrans
Transition altitude between dominance of oxygen and lighter ions


NNPOESS
In-situ electron density at NPOESS altitude


TECtopside
Total Electron Content above NPOESS altitude

To:

Deleted.

CCBD 99052

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.6  Geomagnetic Field

Vector measurements of the earth's magnetic field at NPOESS altitude.  There are two uses for this data.  First, to determine magnetic field aligned current boundaries as inputs to magnetospheric specification models.  Second, as inputs to the World Magnetic Field Model.  The latter use requires high accuracy.  Because of the difference in accuracy requirements for these two uses, this parameter has two sets of thresholds and objectives (TBS), (thresholds specified below are for the higher accuracy requirement).

Units:  nanotesla (nT)

Para. No.

Thresholds
Objectives

40.8.6-1
a.  Horizontal Reporting Interval
10 km
500 m

40.8.6-2
b.  Horizontal Coverage
In-track
In-track

40.8.6-3
c.  Measurement Range
20,000-60,000 nT
10,000-60,000 nT (TBR)

40.8.6-4
d.  Measurement Uncertainty (magnitude)
6 nT RMS
2 nT

40.8.6-5
e.  Mapping Uncertainty
100 m SEP
(TBS)

40.8.6-6
f.  Measurement Accuracy of Vector Direction
1.0 arc min
0.6 arc min

40.8.6-7
g.  Measurement Precision
2 nT
0.5 nT

40.8.6-8
h.  Local Time Range
(TBS)
(TBS)

To:
40.8.6  Geomagnetic Field

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.  A secondary use of the data is to detect transients (spatial and temporal) in the earth’s field due to magnetic field-aligned currents.  Variations in the reference field can adversely affect satellite magnetic torqing devices (attitude control).  Field-aligned current characterization is also useful for magnetospheric specification models.

Units:  nanotesla (nT)

Para. No.
EDR Parameters
Thresholds
Objectives

40.8.6-1
a.
Measurement Range (per axis)
0 to ±60,000 nT
[TBD]

40.8.6-2
b.
Measurement Accuracy (magnitude) (per axis)
17 nT
[TBD]

40.8.6-3
c.
Measurement Precision (per axis)
6 nT
2 nT

40.8.6-4
d.
Measurement Uncertainty
18 nT
[TBD]

40.8.6-5
e
Horizontal Cell Size
100 m
[TBD]

40.8.6-6
f.
Horizontal Coverage
Global
Global

40.8.6-7
g.
Horizontal Reporting Interval
1 km
0.1 km


h.
Mapping Accuracy



40.8.6.8

1.  Sensor position
100 m
[TBD]

40.8.6.9

2.  Sensor orientation
1.0 arc min
0.6 arc min

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.6  Geomagnetic Field

No comments.
To:

Deleted.

CCBD 99053

1.  Change Section 40.8 - Space Environmental EDRs (TBR)
From:

40.8.7  In-situ Ion Drift Velocity

Measurement of the three dimensional ion drift velocity at NPOESS altitude.

Units:  km/sec

Para. No.

Thresholds
Objectives

40.8.7-1
a.  Horizontal Reporting Interval
(TBS)
(TBS)

40.8.7-2
b.  Horizontal Coverage
In-track
In-track

40.8.7-3
c.  Measurement Range
0-3 km/sec
0-5 km/sec

40.8.7-4
d.  Measurement Uncertainty
75 m/sec
50 m/sec

40.8.7-5
e.  Measurement Precision
50 m/s
25 m/s

40.8.7-6
f.  Local Time Range
(TBD)
(TBD)

To:
Deleted.
2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.7  In-situ Ion Drift Velocity

In-situ ion drift velocities can be used to determine electric fields (see EDR 40.8.4).
To:

Deleted.
CCBD 99054

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.8  In-situ Plasma Density

Measurements of the total thermal electron density at NPOESS altitude.  Used to improve the accuracy of remotely sensed electron density profiles at altitudes near the NPOESS altitude and as a minor input to ionospheric specification models.  Also used to quantitatively assess ionospheric model performance (see EDR 40.8.11).  Measurements of ion densities may also be required (TBS).

Units:  cm-3
Para. No.

Thresholds
Objectives

40.8.8-1
a.  Horizontal Reporting Interval
50 km
10 km

40.8.8-2
b.  Horizontal Coverage
In-track
In-track

40.8.8-3
c.  Measurement Range
5x103 - 5x106 cm-3
102 - 107 cm-3

40.8.8-4
d.  Measurement Uncertainty
20%
5%

40.8.8-5
e.  Local Time Range
(TBD)
(TBD)

To:
Deleted.

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.8  In-situ Plasma Density

No comments.

To:

Deleted

CCBD 99055

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.9  In-situ Plasma Fluctuations

Measurement of electron density fluctuations at NPOESS altitude.  The desired products are the RMS value of n/n, where n is the local electron density (see EDR 40.8.8), and the spectral index for the fluctuation spectrum, determined for the indicated range of scale sizes.  These parameters can be used to derive an estimate of CkL, a height-integrated irregularity strength parameter which is an input to ionospheric scintillation models (see EDR 40.8.11).

Units:

Spectral Index:  (TBS)

n/n:  Dimensionless

Para. No.

Thresholds
Objectives

40.8.9-1
a.  Horizontal Reporting Interval
100 km
5 km [TBR]

40.8.9-2
b.  Horizontal Coverage
In-track
In-track


c.  Measurement Range



40.8.9-3

1. Fluctuation Scale Length
[TBS]
[TBR]

40.8.9-4

2. Spectral Index
2-5
1 - 10

40.8.9-5

3. n/n
10-2 - 1
10-4 - 1


d.  Measurement Uncertainty



40.8.9-6

1. Spectral Index
[TBS]
[TBR]

40.8.9-7

2. n/n
[TBS]
[TBR]

40.8.9-8
e.  Local Time Range
[TBS]
[TBR]

To:

40.8.9  In-situ Plasma Fluctuations

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 n/n, and 4) the spectral index for the fluctuation spectrum.  These parameters are used to estimate CkL; that is, the height-integrated irregularity strength parameter, which is an input to ionospheric scintillation models (see EDR 40.8.11).

Units:

Mean Plasma Density:  cm-3
Fluctuation Scale Length:  m

Spectral Index:  Dimensionless

n/n:  Dimensionless

Para. No.

Thresholds
Objectives

40.8.9-1
a.  Horizontal Reporting Interval
100 km
50 km (TBR)

40.8.9-2
b.  Horizontal Coverage
Global
Global


c.  Measurement Range



40.8.9-3

1.  Mean Plasma Density
5x103 to 5x106 cm-3
102 to 107 cm-3

40.8.9-4

2.  Fluctuation Scale Length
5 to 104 m
[TBD]

40.8.9-5

3.  Spectral Index
1 to 5
[TBD]

40.8.9-6

4.  n/n
10-2 to 1
[TBD]


d.  Measurement Uncertainty



40.8.9-7

1.  Mean Plasma Density
Greater of{20%, 104 cm-3}
Greater of{5%, 2x102 cm-3}

40.8.9-8

2.  Fluctuation Scale Length
[TBS]
[TBS]


e.  Measurement Precision



40.8.9-9

1.  Spectral Index
[TBS]
[TBS]

40.8.9-10

2.  n/n
[TBS]
[TBS]

40.8.9-11
f.  Local Time Range
[TBS]
[TBS]

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.9  In-situ Plasma Fluctuations

No comments.
To:
Deleted.

CCBD 99056

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.10  In-situ Plasma Temperatures

Measurement of both the electron and ion temperatures at NPOESS altitude.  Temperatures in the mid-latitudes are used to determine electron density scale heights for input to operational ionospheric models (see EDR 40.8.11).

Units:  Degrees Kelvin (oK)

Para. No.

Thresholds
Objectives

40.8.10-1
a.  Horizontal Reporting Interval
100 km
10 km

40.8.10-2
b.  Horizontal Coverage
In-track
In-track

40.8.10-3
c.  Measurement Range
500 - 10,000 K
500 - 10,000 K

40.8.10-4
d.  Measurement Uncertainty
10%
5%

To:

40.8.10  In-situ Plasma Temperature (Te & Ti)

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 (oK)

Para. No.

Thresholds
Objectives

40.8.10-1
a.  Horizontal Reporting Interval
100 km
10 km

40.8.10-2
b.  Horizontal Coverage
Global
Global

40.8.10-3
c.  Measurement Range
500 - 10,000 oK
{TBD]

40.8.10-4
d.  Measurement Uncertainty
10%
5%

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.10  In-situ Plasma Temperatures

No comments.

To:

Deleted.
CCBD 99057

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.11  Ionospheric Scintillation

Temporal and spatial fluctuations in ionospheric electron density lead to fading or disruption of trans‑ionospheric communication and radar signals, a phenomenon known as scintillation.  The extent of the effect depends on the relative motion of the ionosphere and the signal source, the frequency of transmission, and the amplitude and spectral characteristics of the ionospheric fluctuations.  Direct measurements of scintillation in terms of amplitude and phase fluctuation indices S4 and sigma-ø are required.  In addition, knowledge of the location of the auroral boundary (EDR 40.8.1) is required input to operational models of scintillation.

Units:

S4:  Dimensionless

sigma-ø:  radians

Para. No.

Thresholds
Objectives

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

40.8.11-2
b.  Horizontal Coverage
[TBS]
[TBS]


c.  Measurement Range



40.8.11-3

1. S4
0.1 - 1.5
[TBS]

40.8.11-4

2. sigma-ø
0.1 - 20 radians
[TBS]







d.  Measurement Uncertainty



40.8.11-5

1. S4
0.1
[TBS]

40.8.11-6

2. sigma-ø
0.1 radian
[TBS]

40.8.11-7
e.  Local Time Range
[TBS]
[TBS]

To:
40.8.11  Ionospheric Scintillation

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-ø at HF to L-band frequencies.  These data will be used for a global specification of scintillation.

Units:

S4:  Dimensionless

sigma-ø:  radians

Para. No.

Thresholds
Objectives

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

40.8.11-2
b.  Horizontal Coverage
[TBS]
[TBS]


c.  Measurement Range



40.8.11-3

1. S4
0.1 - 1.5
[TBS]

40.8.11-4

2. sigma-ø
0.1 - 20 radians
[TBS]


d.  Measurement Uncertainty



40.8.11-5

1. S4
0.1
[TBS]

40.8.11-6

2. sigma-ø
0.1 radian
[TBS]

40.8.11-7
e.  Local Time Range
[TBS]
[TBS]

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.11  Ionospheric Scintillation

In addition to direct measurements of amplitude and phase fluctuations, airglow imagery (EDRs 40.8.3 and 40.8.17) of ionospheric signatures in the far ultraviolet can also indicate the possible presence of scintillation for some geophysical regions.

To:
Deleted.
CCBD 99058

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.12  Neutral Density Profiles/Neutral Atmospheric Specification

Measurement of neutral density profiles.  Profiles are to be used, along with other geophysical quantities, as inputs to upper atmospheric density models.

Units:

Individual Species (N2, O2, O) Density:  cm-3
Total Density:  g/cm-3
Para. No.

Thresholds
Objectives

40.8.12-1
a.  Horizontal Reporting Interval
500 km, in track
50 km

40.8.12-2
b.  Vertical Reporting Interval
Vertical Cell Size
Vertical Cell Size

40.8.12-3
c.  Horizontal Coverage
[TBS]
[TBS]

40.8.12-4
d.  Vertical Cell Size



40.8.12-5

1. Up to 120 km
10 km
0.5 km

40.8.12-6

2. Above 120 km
10 km
3 km

40.8.12-7
e.  Vertical Coverage
100 - 750 km
90 - 1600km


f.  Measurement Range



40.8.12-8

1. Density
3x10-9 to 2x10-19 g/cm-3
[TBS]

40.8.12-9

2. Number density
9x104 to 6x1013 cm-3
[TBS]


g.  Measurement Uncertainty



40.8.12-10

1. 100 to 500 km
15 %


40.8.12-11

2. > 500 km
20 %


40.8.12-12

3. 90 to 500 km

5 %

40.8.12-13

4. 500-700 km

10 %

40.8.12-14

5. 700-1600 km

15 %

40.8.12-15
h.  Maximum Local Average Revisit Time
[TBS]
[TBS]

To:

40.8.12  Neutral Density Profile

Measurement of neutral density profiles.  Profiles are to be used, along with other geophysical quantities, as inputs to upper atmospheric density models.

Units:

Atmospheric density:  g cm3
Number Density:  cm-3
Para. No.
Parameter
Thresholds
Objectives

40.8.12-1
a.
Horizontal Cell Size
500 km
50 km

40.8.12-2
b.
Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size


c.
Vertical Cell Size



40.8.12-3

1. Up to 120 km
5 km
0.5 km

40.8.12-4

2. Above 120 km
5 km
3 km

40.8.12-5
d.
Vertical Reporting Interval
Vertical Cell Size
Vertical Cell Size

40.8.12-6
e.
Horizontal Coverage
Global
Global

40.8.12-7
f.
Vertical Coverage
90 to 800 km
90 to 1600 km


g.
Measurement Range



40.8.12-8

1.  Atmospheric density
2x10-19 to 5x10-9 g cm-3
[TBD]

40.8.12-9

2.  Number density
9x104 to 6x1013 cm-3
[TBD]

40.8.12-10

3.  Neutral composition

N2, O2, O, He, H


h.
Measurement Uncertainty (Density)



40.8.12-11

1.  90 to 500 km
10%
5%

40.8.12-12

2.  500 to 700 km
15%
10%

40.8.12-13

3.  700 to 1600 km
20%
15%

40.8.12-14
i.
Measurement Precision
5%
1%

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.12  Neutral Density Profiles/Neutral Atmospheric Specification

One technique for obtaining neutral densities involves measurement of airglow in the far ultraviolet (see EDR 40.8.17).
To:

Deleted

CCBD 99059

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.13  Radiation Belt/Low Energy Solar Particles

Measurements of particles through this energy range are required to serve as inputs to models of the auroral ionosphere, especially D‑region effects (see EDR 40.8.5) and to determine the boundary and extent of the polar cap (EDR 40.8.1) and provide inputs to magnetospheric models.  This information is required to assist in the analysis of satellite anomalies involving surface charging and, at the higher energies, deep dielectric charging and radiation damage.  Measurements of ions and electrons are required, including energy spectrum information.  Particle measurements are required for pitch angles, both within the atmospheric loss cone and near local mirroring, to determine that portion of the particle population entering the atmosphere.

Units:

Energy:  keV or MeV

Flux:  m-2 sec-1 ster-1
Para. No.

Thresholds
Objectives

40.8.13-1
a.  Horizontal Reporting Interval
[TBS]
[TBS]

40.8.13-2
b.  Horizontal Coverage
In-track
In-track


c.  Measurement Range (elect and ions)



40.8.13-3

1. Energy
30 keV - 10 MeV in 8 bands
[TBS]

40.8.13-4

2. Flux
105 - 1011
[TBS]

40.8.13-5
d.  Pitch Angle Resolution
[TBS]
[TBS]

40.8.13-6
e.  Measurement Precision (flux)
5 % [TBS]
1 % [TBS]

40.8.13-7
f.  Measurement Accuracy (flux)
20 %
10 %

40.8.13-8
g.  Number of Platforms
[TBS]
[TBS]

To:
40.8.13  Medium Energy Charged Particles

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.

Units:

Energy:  keV or MeV

Flux:  m-2 sec-1 ster-1
Para. No.

Thresholds
Objectives

40.8.13-1
a.  Horizontal Reporting Interval
25 km
10 km


b.  Measurement Range



40.8.13-2

1.  Energy 
50 keV to 10 MeV
[TBD]

40.8.13-3

2.  Total flux
106 to 5x1011 m-2 s-1 ster-1
105 to 2x1012 m-2 s-1 ster-1

40.8.13-4

3.  Pitch angle
0o and 90o (two angles)
0o and 90o (multiple angles)


c.  Measurement Precision



40.8.13-5

1. Energy (low energy roll-off)
40%
[TBD]

40.8.13-6

2.  Total flux
Greater of{106 m-2 s-1 ster-1 , 5%}
Greater of{105 m-2 s-1 ster-1 , 1%}

40.8.13-7

3.  Pitch angle
15o
[TBD]


d.  Measurement Uncertainty



40.8.13-8

1. Energy
10%
5%

40.8.13-9

2.  Total flux
Greater of{106 m-2 s-1 ster-1 , 20%}
Greater of {105 m-2 s-1 ster-1 , 10%}

40.8.13-10

3.  Pitch angle
15o
[TBD]


e.  Total Dose



40.8.13-11

1.  Range
N/A
101 to 106 rads/yr

40.8.13-12

2.  Shielding thicknesses
N/A
4, 100, 250, 500 mils Al

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.13  Radiation Belt/Low Energy Solar Particles

No comment.

To:
Deleted.

CCBD 99060

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.14  Solar/Galactic Cosmic Rays

Definition:
Measurements of particles through this energy range are required to serve as inputs to models of the auroral ionosphere, especially D‑region effects (see EDR 40.8.5) and to determine the boundary and extent of the polar cap (EDR 40.8.1).  In addition, this information is required to assist in the analysis of satellite anomalies, semiconductor and solar cell radiation damage, and radiation hazard to astronauts and aircraft personnel.  Measurements of ion energy spectrum and composition are required.  Particle measurements are required for pitch angles, both within the atmospheric loss cone and near local mirroring, to discriminate that portion of the particle population entering the atmosphere from that which is trapped.

Units:

Energy:  MeV/nucleon

Flux:  m-2sec-1ster-1
Para. No.
Parameter
Thresholds
Objectives

40.8.14-1
a.  Horizontal Reporting Interval
(TBS)
(TBS)

40.8.14-2
b.  Horizontal Coverage
In-track
In-track


c.  Measurement Range



40.8.14-3

1. Proton and Alpha Energies
[>10] - [1000] in 6 bands
[>10] - [>1000] in 8 bands

40.8.14-4

2. Heavy Ion (CNO & Fe) Energies
[>10] - [100] in 4 bands
(TBS)

40.8.14-5

3. Proton Flux
103 - 1010
102 - 1010

40.8.14-6

4. Alpha Particle Flux
102 - 108
102 - 108

40.8.14-7

5. Heavy Ion (CNO) Flux
100 - 107
10-2 - 107

40.8.14-8

6. Heavy Ion (Fe) Flux
10-1 - 106
10-3 - 106

40.8.14-9
d.  Pitch Angle Resolution
(TBS)
(TBS)

40.8.14-10
e.  Measurement Precision (flux)
5 % (TBS)
1 % (TBS)

40.8.14-11
f.  Measurement Uncertainty (flux)
20 %
10 %

40.8.14-12
g.  Number of Platforms
(TBS)
(TBS)

To:
40.8.14  Energetic Ions

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.  The pitch angle is used to distinguish the particle trapping boundary as a possible signature of the polar-cap boundary.

Units:

Energy:  MeV

Flux:  m-2 s-1 ster-1
Para. No.
Parameter
Thresholds
Objectives

40.8.14-1
a.
Horizontal Reporting Interval
25 km
[TBD]

40.8.14-2
b.
Horizontal Coverage
Latitudes >40o N & S
[TBD]


c.
Measurement Range



40.8.14-3

1.
Energy
10 MeV to 300 MeV
10 MeV to 400 MeV

40.8.14-4

2.
Flux - protons
5x103 - 2x109 m-2 s-1 ster-1
[TBD]

40.8.14-5

3.
Flux - alphas
N/A
102 - 108 m-2 s-1 ster-1

40.8.14-6

4.
Pitch angle - protons
0o and 90o (two angles)
[TBD]


d.
Measurement Precision



40.8.14-7

1.
Energy (ΔE/E or roll-off)
40%
[TBD]

40.8.14-8

2.
Flux - protons
5%
1%

40.8.14-9

3.
Pitch angle
15%
[TBD]


e.
Measurement Accuracy



40.8.14-10

1.
Energy
20%
10%

40.8.14-11

2.
Flux
20%
10%

40.8.14-12

3.
Pitch angle
10%
5%


f.
Linear Energy Transfer (Heavy ions)





1.  Range
1 – 50 MeV cm-2 mg-1
.1 – 100 MeV cm-2 mg-1

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:

40.9.14  Solar/Galactic Cosmic Rays

No comment
To:
Deleted

CCBD 99061

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.15  Solar Extreme Ultraviolet Flux

Measurements of the full disk solar flux within several wavelength bands between 5 and 175 nm.  Used as inputs to neutral atmospheric and ionospheric models.

Units:

Wavelength:  nm

Flux:  W/m2
Para. No.

Thresholds
Objectives

40.8.15-1
a.  Measurement Range
5 - 130 nm in 4 channels
1 - 175 nm in 10 channels

40.8.15-2
b.  Measurement Uncertainty
Greater of 10-4 W/m2 and 20 %
Greater of 5x10-5 W/m2 and 10 %

40.8.15-3
c.  Reporting Frequency
(5 hours)
(TBS)

To:
Deleted.

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.15  Solar Extreme Ultraviolet Flux

A minimal estimate of the integrated solar EUV flux below 45 nm can be obtained from measurements of far ultraviolet airglow (see EDR 40.8.17).  This measurement complements, but does not satisfy threshold requirements for this EDR.
To:
Deleted.

CCBD 99062 

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.16  Supra-Thermal through Auroral Particles

In-situ measurements of moderately energetic (<30 keV) electrons and ions, primarily in the auroral regions.  These measurements are input to space environment models and are used for low earth orbit anomaly assessments (surface charging).  The mean energy and flux of the precipitating particles are particularly desired, although complete energy spectra are also needed.  Measurements of particle energy spectra as a function of pitch angle are also desired.  In particular, measurements inside and outside the loss cone angle are needed.

Units:

Energy:  eV or keV

Flux:  m-2sec-1ster-1keV-1
Para. No.

Thresholds
Objectives

40.8.16-1
a.  Horizontal Reporting Interval
(TBS)
(TBS)

40.8.16-2
b.  Horizontal Coverage
In-track
In-track


c.  Measurement Range (electrons and ions)



40.8.16-3

1. Energy
30 eV - 30 keV
(TBS)

40.8.16-4

2. Flux
108 - 1015
(TBS)

40.8.16-5
d.  Pitch Angle Resolution
(TBS)
(TBS)


e.  Measurement Precision



40.8.16-6

1. Energy
E/E = 0.2
E/E = 0.1

40.8.16-7

2. Flux
5%
1%

40.8.16-8
f.  Measurement Accuracy  
20%
10%

40.8.16-9
g.  Local Time Range
[TBS]
[TBS]

To:
40.8.16  Supra-Thermal through Auroral Particles

In-situ measurements of moderately energetic (< 50 keV) electrons and ions, primarily in the auroral regions.  These measurements are input to space environment models and are useful to satellite anomaly assessments (surface charging).  The requirement is for the energy distribution and pitch angle distribution of precipitating charged particles within the specified energy range.  Pitch angle information must be from within and external to the local loss cone angle.

Units:

Energy:  eV or keV

Flux:  m-2sec-1ster-1keV-1
Para. No.

Thresholds
Objectives

40.8.16-1
a.
Horizontal Reporting Interval
10 km
5 km

40.8.16-2
b.
Horizontal Coverage
Latitudes > 40o
[TBD]


c.
Measurement Range (electrons and ions)



40.8.16-3

1.
Energy
30 eV - 50 keV
30 eV – 100 KeV

40.8.16-4

2.
Flux
108 - 1015 m-2 s-1 ster-1 kev-1
[TBD]

40.8.16-5

3.
Pitch angle
0o & 90o (2 angles)
0o - 90o (multiple angles)


d.
Measurement Precision



40.8.16-6

1.
Energy (E/E)
20%
10%

40.8.16-7

2.
Flux
5%
1%

40.8.16-8

3.
Pitch angle
15o
[TBD]


f.
Measurement Accuracy  



40.8.16-9

1.
Energy
10%
5%

40.8.16-10

2.
Flux
10%
5%

40.8.16-11

3.
Pitch angle
10%
[TBD]

2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.16  Supra-Thermal through Auroral Particles

These measurements have a variety of applications.  These include calculation of in-track electron density profiles (see EDR 40.8.5) in the auroral zone E-region, calculation of total auroral energy deposition (EDR 40.8.2), and calculation of the auroral boundary location (EDR 40.8.1).
To:
Deleted.

CCBD 99063

1.  Change Section 40.8 - Space Environmental EDRs (TBR)

From:

40.8.17  Upper Atmospheric Airglow (TBR)

The Earth's upper atmosphere consists of neutral and ionized particles, most of which radiate at various wavelengths due to a variety of physical processes dependent on solar illumination (day/night), particle species, and atmospheric conditions.  Measurements of this “airglow” can be used to infer information about the ionosphere (see EDR 40.8.5), neutral atmosphere (EDR 40.8.12), and the solar extreme ultraviolet flux (EDR 40.8.15).  In addition, airglow imagery in the equatorial region and on the nightside, after sunset, can provide signatures of ionospheric disturbances associated with scintillation (EDR 40.8.11).  Two types of airglow measurement geometry are possible: limb and disk.  Disk measurements in the auroral zone are closely related to the Auroral Imagery requirement (EDR 40.8.3).

Units:  rayleighs

Para. No.

Thresholds
Objectives


a.  Horizontal Cell Size



40.8.17-1

1. Limb
750 km
100 km

40.8.17-2

2. Disk, 0 - 30 deg latitude
200 km
100 km

40.8.17-3

3. Disk, 30 - 50 deg latitude
500 km
250 km

40.8.17-4

4. Disk, 50 - 90 deg latitude
100 km
10 km


b.  Horizontal Reporting Interval



40.8.17-5

1. Limb
750 km
100 km

40.8.17-6

2. Disk
100 km
10 km

40.8.17-7
c.  Vertical Cell Size (Limb)
20 km
5 km

40.8.17-8
d.  Vertical Reporting Interval (Limb)
20 km
5 km


e.  Horizontal Coverage



40.8.17-9

1. Limb
[TBS]
[TBS]

40.8.17-10

2. Disk
[TBS]
[TBS]

40.8.17-11
f.  Vertical Coverage (Limb)
[TBS]
[TBS]


g.  Measurement Range



40.8.17-12

1. Limb, 83.4 nm
20 - 1000 R
10 - 1000 R

40.8.17-13

2. Limb, 91.1 nm
(TBS)
 (TBS)

40.8.17-14

3. Limb, 135.6 nm
0.2 - 10 kR
0.1 - 10 kR

40.8.17-15

4. Limb, 140 - 180  nm
0.2 - 30 kR
0.1 - 30 kR

40.8.17-16

5. Limb, 140 - 150 nm
[TBS]
[TBS]

40.8.17-17

6. Limb, 165 - 180 nm
[TBS]
[TBS]

40.8.17-18

7. Disk, 121.6 nm
1 - 30 kR
0.5 - 30 kR

40.8.17-19

8. Disk, 135.6 nm
4 - 4000 kR
1 - 4000 R

40.8.17-20

9. Disk, 140 - 180  nm
4 - 5000 kR
1 - 5000 R

40.8.17-21

10. Disk, 140 - 150 nm
[TBS]
[TBS]

40.8.17-22

11. Disk, 165 - 180 nm
[TBS]
[TBS]

40.8.17-23

12. Disk, 630.0 nm
[TBS]
[TBS]

40.8.17-24
h.  Measurement Accuracy
10% [TBS]
5%

40.8.17-25
i.  Measurement Precision
[TBS]
[TBS]

40.8.17-26
j.  Local Time Range (Limb)
[TBS]
[TBS]

40.8.17-27
k:  Maximum Local Average Revisit Time (Disk)
[TBS]
[TBS]

To:
Deleted.
2.  Change Section 40.9 - Notes on Space Environmental EDRs

From:
40.9.17  Upper Atmospheric Airglow (TBR)

Two types of airglow measurement geometry are possible: limb and disk.  The limb-viewing geometry provides the best accuracy of the two for retrieval of ionospheric and neutral atmospheric parameters and comes the closest to retrieving complete vertical profiles.  However, the long line-of-sight along the limb makes accurate measurements difficult in the auroral zone, with its high spatial variability.  The disk-viewing geometry provides a more detailed information on horizontal structures in the ionosphere on the nightside, but requires additional assumptions to interpret the data, particularly on the dayside and in the auroral zone.  Disk measurements in the auroral zone are closely related to the Auroral Imagery requirement (EDR 40.8.3).

The following emission features represent a subset of the possible emission features which could be measured to yield information on electron and neutral density profiles:


Wavelength
Upper Atmospheric Source/EDR Product


83.4 nm
O+ ion/Dayside electron densities (limb only)


91.1 nm
O neutral/Nightside electron densities (limb or disk)


121.6 nm
H neutral/Auroral zone proton fluxes (disk only)


135.6 nm
O neutral/Night (limb & disk) and dayside (disk only) electron densities & dayside neutral densities and solar EUV


140-150 nm
N2 neutral/Dayside neutral densities (limb & disk) and auroral electron fluxes (disk only)


165-180 nm
N2 neutral/Dayside neutral (limb & disk) and electron (disk only) densities and solar EUV & auroral electron fluxes (disk only)


630.0 nm
O neutral/Nightside electron densities

To:
Deleted.

CCBD 99064

1.  In Section 40.8 - Space Environmental EDRs (TBR)
Add New Objective EDR:
40.8.18  Neutral Winds

The neutral wind plays a significant role in the dynamics of the upper thermosphere.  At low latitudes the neutral wind is driven by solar heating of the thermosphere whereas, at high latitudes, auroral-particle heating and collisional coupling to ionospheric convection are the principal sources of the wind.  Neutral winds have a significant effect on satellite drag and are a determining factor in the generation of equatorial scintillation in the ionosphere near dusk.  Specification of neutral winds is also important to first-principles thermospheric models.  The Requirement is for measurements of the zonal and meridional components of the neutral wind.  The vertical component of the wind is an Objective.

Units:  m s-1

Para. No.

Thresholds
Objectives


a.  Horizontal Cell Size
200 km
10 km


b.  Horizontal Reporting Interval
Horizontal Cell Size
Horizontal Cell Size


c.  Vertical Cell Size
20 km
10 km


d.  Vertical Reporting Interval
Vertical Cell Size
[TBD]


e.  Horizontal Coverage
0 to (30o Magnetic Latitude
Global


f.  Vertical Coverage
200 km to 400 km
[TBD]


g.  Measurement Range
0 to (300 m/s
0 to (1500 m/s


h.  Measurement Uncertainty
Greater of{10%, 20 m/s}
Greater of{5%, 5 m/s}

CCBD 99066

1. Change the text of Section 40.2.1 From:

An atmospheric vertical moisture profile is a set of estimates of average mixing ratio in three-dimensional cells centered on specified points along a local vertical.  For this EDR, horizontal cell size is specified at nadir only.  The mixing ratio of a sample of air is the ratio of the mass of water vapor in the sample to the mass of dry air in the sample.

40.2.1-1
a.  Horizontal Cell Size
15 km @ nadir
2 km @ nadir


h.  *Measurement Uncertainty

(expressed as a percent of average mixing ratio in 2 km layers)





Clear



40.2.1-9

1. *Surface to 600 mb
Greater of 20 % or 0.2g/kg (TBR)
10 %

40.2.1-10

2. 600 mb to 300 mb
Greater of 35 % or 0.1g/kg (TBR)
10 %

40.2.1-11

3. 300 mb to 100 mb
Greater of 35 % or 0.1g/kg (TBR)
10 %



Cloudy



40.2.1-12

4. *Surface to 600 mb
Greater of 20% or 0.2g/kg (TBR)
10 %

40.2.1-13

5. 600 mb to 300 mb
Greater of 40 % or 0.1g/kg (TBR)
10 %

40.2.1-14

6. 300 mb to 100 mb
Greater of 40 % or 0.1g/kg (TBR)
10 %

40.2.1-15
i.  Mapping Uncertainty
5 km
1 km

40.2.1-16
j.  Maximum Local Average Revisit Time
6 hrs
3 hrs

To:

An atmospheric vertical moisture profile is a set of estimates of average mixing ratio in three-dimensional cells centered on specified points along a local vertical.  The specification of this EDR is consistent with that for the CrIMSS; however, TBRs are included for quantification of any performance enhancements resulting from merging other sources (ex: CMIS) to create the IDPS AVMP EDR product.  The mixing ratio of a sample of air is the ratio of the mass of water vapor in the sample to the mass of dry air in the sample.

40.2.1-1
a.  Horizontal Cell Size(TBR)
15 km @ nadir
2 km @ nadir


h.  *Measurement Uncertainty (TBR)

(expressed as a percent of average mixing ratio in 2 km layers)





Clear



40.2.1-9

1. *Surface to 600 mb
Greater of 15 % or 0.2g/kg 
10 %

40.2.1-10

2. 600 mb to 300 mb
Greater of 20 % or 0.1g/kg 
10 %

40.2.1-11

3. 300 mb to 100 mb
Greater of 25 % or 0.1g/kg 
10 %



Cloudy



40.2.1-12

4. *Surface to 600 mb
Greater of 20% or 0.2g/kg 
10 %

40.2.1-13

5. 600 mb to 300 mb
Greater of 40 % or 0.1g/kg 
10 %

40.2.1-14

6. 300 mb to 100 mb
Greater of 40 % or 0.1g/kg 
10 %

40.2.1-15
i.  Mapping Uncertainty
5 km
1 km

40.2.1-16
j.  Maximum Local Average Revisit Time
6 hrs (TBR
)
3 hrs

2. Change the text of Section 40.2.2 From:

An atmospheric temperature profile is a set of estimates of the average atmospheric temperature in three-dimensional cells centered on specified points along a local vertical.


a. Horizontal Cell Size



40.2.2-1

1. Clear, nadir
18.5 km
5 km

40.2.2-2

2. Clear, worst case
100 km
(TBD)

40.2.2-3

3. Cloudy, nadir
40 km
5 km

40.2.2-4

4. Cloudy, worst case 
50 km
(TBD)


h.  *Measurement Uncertainty





Clear



40.2.2-26

1. *Surface to 300 mb
1.6 K/ 1 km layers
0.5 K/1 km

40.2.2-27

2. 300 mb to 30 mb
1.5 K/ 3 km layers
0.5 K/1 km

40.2.2-36
j.  Maximum Local Average Revisit Time
6 hrs
3 hrs

40.2.2-37
k.  Maximum Local Refresh
(TBD)
(TBD)

** Measurement Uncertainty as specified in K40.2.2-29 shall be referenced to the Cloudy Horizontal Cell Size thresholds and objectives as listed under K40.2.2-3 and K40.2.2-4.

To:

An atmospheric temperature profile is a set of estimates of the average atmospheric temperature in three-dimensional cells centered on specified points along a local vertical. The specification of this EDR is consistent with that for the CrIMSS; however, TBRs are included for quantification of any performance enhancements resulting from merging other sources (ex: CMIS) to create the IDPS AVTP EDR product.


a. Horizontal Cell Size (TBR) 




40.2.2-1

1. Clear, nadir
18.5 km
5 km

40.2.2-2

2. Clear, worst case
100 km
(TBD)

40.2.2-3

3. Cloudy, nadir
48 km
5 km

40.2.2-4

4. Cloudy, worst case 
160 km
(TBD)


h.  *Measurement Uncertainty (TBR) 





Clear



40.2.2-26

1. *Surface to 300 mb
1.0 K/ 1 km layers
0.5 K/1 km

40.2.2-27

2. 300 mb to 30 mb
1.0 K/ 3 km layers
0.5 K/1 km

40.2.2-36
j.  Maximum Local Average Revisit Time
6 hrs (TBR
)
3 hrs

40.2.2-37
k.  Maximum Local Refresh
(TBD)
(TBD)

 ** Measurement Uncertainty as specified in 40.2.2-29 shall be referenced to the Cloudy Horizontal Cell Size thresholds and objectives as listed in the CrIS SRD under K40.2.2-3 and K40.2.2-4.

3. Change Section 40.2.3.2.2.1 From:

40.2.3.2.2.1-3

1. Global/Clear
1 km
(TBD)

40.2.3.2.2.1-4

2. Cloudy
10 km
(TBD)

To:

40.2.3.2.2.1-3

1. Clear
(TBD)
(TBD)

40.2.3.2.2.1-4

2. Cloudy
(TBD)
(TBD)

4. Change the text of Section 40.2.5 From:

Atmospheric wind speed and direction at the sea/atmosphere interface.  This parameter is to be reported at 19.5 meters above sea level.

40.2.5-7

2. Direction
20 deg for wind speeds greater than 8 m/s

45 deg (TBR) for wind speeds less than 8 m/s
10 deg

40.2.5-11
h.  Maximum Local Average Revisit Time
6 hrs
1 hrs

To:

Atmospheric wind speed and direction at the sea/atmosphere interface.  This parameter is to be reported at 19.5 meters above sea level. The requirements below apply under both clear and cloudy conditions.

40.2.5-7

2. Direction
20 deg for wind speeds greater than 5 m/s

20 deg (TBR) for wind speeds 3 - 5 m/s
10 deg

40.2.5-11
h.  Maximum Local Average Revisit Time
6 hrs (TBR) 
1 hrs

5. Change Section 40.2.6 From:

40.2.6-1

1. Clear, at nadir (TBR)
1 km
(TBD)

40.2.6-2

2. Clear, worst case (TBR)
4 km
2 km

To:

40.2.6-1

1. Clear daytime, at nadir (TBR)
1 km
(TBD)

40.2.6-2

2. Clear daytime, worst case (TBR)
4 km
2 km

6. Change the text of Section 40.3.1.3 From:

As a threshold, the required content of this EDR is  to report the presence of suspended matter such as dust, sand, volcanic ash, smoke, or radioactive material at any altitude.  The objective is to report the presence of suspended matter in 0.2 km thick layers of the atmosphere, including sea salt.  Other objectives are discriminating and classifying different types of suspended matter, for clearly delineated types, and reporting the concentrations of suspended matter types.  Minimum detectable concentration levels for suspended matter types are not specified, and will be a by-product of capabilities required by other EDRs.  The requirements below apply only under clear, daytime conditions.

To:

As a threshold, the required content of this EDR is  to report the presence of suspended matter such as dust, sand, volcanic ash, or smoke at any altitude.  The objective is to report the presence of suspended matter in 0.2 km thick layers of the atmosphere, including sea salt and radioactive material.  Other objectives are discriminating and classifying different types of suspended matter, for clearly delineated types, and reporting the concentrations of suspended matter types.  Minimum detectable concentration levels for suspended matter types are not specified, and will be a by-product of capabilities required by other EDRs.  The requirements below apply only under clear, daytime conditions.

7. Change Section 40.3.3 From:

40.3.3-8
h.  Maximum Local Average Revisit Time
6 hrs
3 hrs

To:

40.3.3-8
h.  Maximum Local Average Revisit Time
6 hrs (TBR)
3 hrs

8. Change the text of Section 40.3.5 From:

A pressure profile is a set of estimates of the atmospheric pressure at specified altitudes above the earth’s surface.  The requirements below apply under both clear and cloudy conditions.

40.3.5-1
a.  Horizontal Cell Size
25 km
5 km


h.  Measurement Accuracy



40.3.5-10

1. 0 - 2 km
1 % (TBR)


40.3.5-11

2. 2 - 10 km
Greater of 1 % or 10 mb
3 % (TBR)

To:

A pressure profile is a set of estimates of the atmospheric pressure at specified altitudes  above the earth’s surface. The specification of this EDR is consistent with that for the CrIMSS; however, TBRs are included for quantification of any performance enhancements resulting from merging other sources (ex: CMIS) to create the IDPS Pressure Profile EDR product.  The requirements below apply under both clear and cloudy conditions.

40.3.5-1
a.  Horizontal Cell Size (TBR)
55 km 
5 km


h.  Measurement Accuracy (TBR)



40.3.5-10

1. 0 - 2 km
1 % 


40.3.5-11

2. 2 - 10 km
Greater of 1 % or 10 mb
 0.5%(TBR) 

9. Change Section 40.4.1 From:

40.4.1-6
g.  Measurement Uncertainty
2 km (TBR)
0.25 km

To:

40.4.1-6
g.  Measurement Uncertainty
2 km
0.25 km

10. Change Section 40.4.4 From:

40.4.4-3
c.  Vertical Cell Size
15 km (Total Column)
Vertical Reporting Interval

40.4.4-6
f.  Vertical Coverage
0 - 20 km
0 - 20 km

40.4.4-12
l.  Maximum Local Average Revisit Time
6 hrs
3 hrs

To:

40.4.4-3
c.  Vertical Cell Size
N/A (Total Column)
Vertical Reporting Interval

40.4.4-6
f.  Vertical Coverage
0 - 20 km
0 - 30 km

40.4.4-12
l.  Maximum Local Average Revisit Time
6 hrs (TBR)
3 hrs

11. Change Section 40.4.5 From:

40.4.5-3
c.  Vertical Cell Size
30 km (Total Column)
Vertical Reporting Interval

To:

40.4.5-3
c.  Vertical Cell Size
N/A (Total Column)
Vertical Reporting Interval

12. Change Section 40.7.8 From:

40.7.8-1
a.  Horizontal Cell Size (Ice Age)
3 km
0.1 km

To:

40.7.8-1
a.  Horizontal Cell Size (Ice Age)




     Clear
3 km
0.1 km


     Cloudy
20 km
0.1 km

CCBD 99068

1. Change Page D-iii “Record of Changes” From:

RECORD OF CHANGES

Version 4a pages include changes resulting from:
CCBD
Pages Affected


97003
D-22


97004
D-16


97005
D-15


97007
D-16


98006
D-33


98007
D-25


98018
D-16

Version 4b includes:


98043
D-4,-4a.

Version 4c includes:


98019
D-13


98023
D-14


98028
D-6


98044
D-33


98048
D-6


98070
D-16


98072
D-15

Version 4d includes:


98084
D-32


98086
D-15


98091
D-3,-4,-6,-7,-10,-15



-18,-20,-23,-39,-44


98093
D-8


98094
D-20


98102
D-3


98103
D-4


98107
D-22


98114
D-19

To: “Deleted.”

2.  Change Paragraph 40.9 Notes on Space Environmental EDRs
From: “This section provides additional clarification of the nature of the Space Environment EDRs and the connections between them.  Examples of techniques for making these measurements are given in order to illustrate and clarify the EDR requirements.  These examples are not meant to indicate a program office preference for a particular method for meeting requirements.  Alternate approaches which satisfy requirements will be considered equally.”

To: “Deleted.”

CCBD 99043

Change the text of Paragraph 40.6.4  Vegetation Index/Surface Type from:

“Vegetation index/surface type is defined as the predominant vegetation and/or soil type in a given area.  Each given area shall be classified as one of the following 21 types:  crop land, brush/scrub, coniferous forest, deciduous forest, tropical forest, grass land, swamp, marsh/bog, flooded land, loam, sandy soil, clay, peat, gravel, desert, water, snow/ice, urban/developed, rocky fields, tundra, and savannah.  Estimation of the percentage of vegetation cover per type in each cell is an objective.  The requirements below apply under both clear and cloudy conditions.”

To:

“Vegetation/surface type is defined as the predominant vegetation type in a given area.  Estimation of the percentage of vegetation cover per type in each cell is an objective.  The requirements below apply in both clear and cloudy conditions.  Each given area shall be classified as one of the following types:

Land Cover Class
Definition

1.  Evergreen Needleleaf Forests
Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 meters.  Almost all trees remain green all year. Canopy is never without green foliage.

2.  Deciduous Needleleaf Forests
Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 meters.  Consists of seasonal needleleaf tree communities with an annual cycle of leaf-on and leaf-off periods.

3.  Evergreen Broadleaf Forests
Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 meters.  Almost all trees and shrubs remain green all year. Canopy is never without green foliage.

4.  Deciduous Broadleaf Forests
Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 meters.  Consists of broadleaf tree communities with an annual cycle of leaf-on and leaf-off periods.

5.  Mixed Forests
Lands dominated by woody vegetation with a percent cover >60% and height exceeding 2 meters.  Consists of tree communities with interspersed mixtures or mosaics of the other four forest types.  None of the forest types exceeds 60% of landscape. 

6.  Closed Shrublands
Lands with woody vegetation less than 2 meters tall and with shrub canopy cover >60%.  The shrub foliage can be either evergreen or deciduous.

7.  Open Shrublands
Lands with woody vegetation less than 2 meters tall and with shrub canopy cover between 10-60%.  The shrub foliage can be either evergreen or deciduous.

8.  Woody Savannas
Lands with herbaceous and other understory systems, and with forest canopy cover between 30-60%.   The forest cover height exceeds 2 meters.

9.  Savannas
Lands with herbaceous and other understory systems, and with forest canopy cover between 10-30%.  The forest cover height exceeds 2 meters.

10.  Grasslands
Lands with herbaceous types of cover.  Tree and shrub cover is less than 10%.

11.  Permanent Wetlands
Lands with a permanent mixture of water and herbaceous or woody vegetation.  The vegetation can be present in either salt, brackish, or fresh water.

12.  Croplands
Lands covered with temporary crops followed by harvest and a bare soil period (e.g., single and multiple cropping systems).  Note than perennial woody crops will be classified as the appropriate forest or shrubland cover type.

13.  Urban and Built-Up
Land covered by buildings and other man-made structures.

14.  Cropland/Natural Vegetation Mosaics
Lands with a mosaic of croplands, forests, shrubland, and grasslands in which no one component comprises more than 60% of the landscape.

15.  Snow and Ice
Lands under snow/ice cover. 

16.  Barren
Lands with exposed soil, sand, rocks, or snow and never has more than 10% vegetated cover during any time of the year.

17.  Water Bodies
Oceans, seas, lakes, reservoirs, and rivers.  Can be either fresh or salt-water bodies.

Table 40.6.4

In EDR table, Change 40.6.4-6 Threshold and Objective from: “21 types specified above” to: “17 Types (Specified above).”

TRD Appendix D Version 4e List of Changes Since Version 4d, 18 February 1999

CCBD#
Page(s)
99029
3.2.1.1.1.1, K40.3.5-11  Measurement Accuracy
D-17

99047
EDR 4.1.6.7.1 - Auroral Boundary
D-36, 45

99048

EDR 4.1.6.7.2 - Auroral Energy Deposition
D-36, 45

99049
EDR 4.1.6.7.3 - Auroral Imagery
D-37, 45

99050
EDR 4.1.6.7.4 - Electric Field



         D-37, 45

99051
EDR 4.1.6.7.5 - Electron Density Profile
D-38, 45

99052
EDR 4.1.6.7.6 - Geomagnetic Field 
D-40, 45

99053
EDR 4.1.6.7.7 - In-situ Ion Drift Velocity
D-40, 45

99054
EDR 4.1.6.7.8 - In-situ Plasma Density
D-40, 45

99055
EDR 4.1.6.7.9 - In-situ Plasma Fluctuations
D-41, 45

99056
EDR 4.1.6.7.10 - In-situ Plasma Temperature - Te & TI
D-41, 45
99057
EDR 4.1.6.7.11 - Ionospheric Scintillation
D-42, 45

99058
EDR 4.1.6.7.12 - Neutral Density Profile
D-42, 45

99059
EDR 4.1.6.7.13 - Medium Energy Charged Particles
D-43, 45

99060
EDR 4.1.6.7.14 - Energetic Ions
D-44, 45

99061
EDR 4.1.6.7.15 - Solar Extreme Ultra Violet (EUV) Flux
D-44, 45

99062
EDR 4.1.6.7.16 - Supra-thermal to Auroral Energy Particles
D-45

99063
EDR 4.1.6.7.17 - Upper Atmospheric Airglow
D-45

99064
EDR 4.1.6.7.18 - Neutral Winds (Objective EDR)
D-45

99066
System Level EDR Product Requirement Traceability
D-3, 4, 8, 10, 11, 14, 17-19, 21, 34

99068
Deletion of Extraneous Information
D-iii, 45

TRD Appendix D Version 5 List of Changes Since Version 4e, 27 July 1999

CCBD
Title
Page #

99043
Vegetation/Surface Type EDR Revision
D-28

�PAGE \# "'Page: '#'�'"  �Page: 3���AVMP Measurement Uncertainty:  40.2.1 h. Values revised for consistency with CrIMSS SRD EDR specification (Per SE Meeting 7-6-99).  Make TBR applicable to Uncertainty attribute overall pending specification of merged EDR performance.


�PAGE \# "'Page: '#'�'"  �Page: 3���AVMP Maximum Local Average Revisit Time 40.2.1-16 j.  ICSR1609, CCBDs have been approved to remove 6 hr Max Local Avg Revisit times from EDRs in the CrIS and CMIS SRDs recognizing that the SRD spec for swath width will not yield the 6hr revisit.  It is incorrect to levy a revist spec on the system contractor that can’t be met with the NPOESS provided sensors.  6hr revisits for Cris and CMIS EDRs should be made TBD or TBR in AppD to let the primes calculate the value driven by the instrument swath.  This applies to AVTP, AVMP, Pressure Profile, SSW, Cloud Ice Water Path, Sfc Wind Stress. (VIIRS will ensure the 6hr revisit for the only other CMIS EDRs with a 6hr revisit: SST, Cloud Base Height.)


�PAGE \# "'Page: '#'�'"  �Page: 4���AVTP Horizontal Cell Size AppD 40.2.2 a. (–1 thru –4) Values revised for consistency with CrIMSS SRD EDR specification (Per SE Meeting 7-6-99).  Make TBR applicable to entire HCS attribute pending specification of merged EDR performance.


�PAGE \# "'Page: '#'�'"  �Page: 4���AVTP Maximum Local Average Revisit Time 40.2.2-36j. See comment to AVMP Maximum Local Average Revisit Time 40.2.1-16 j.
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