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40.1  Conventions/General EDR Requirements

40.1.1  Requirements Format

EDR requirements are specified by a general definition of the required data content, the units for the reported data, and a set of attributes.  These attributes fall into four categories:  (1) those that further define data content in a precise, quantitative manner, (2) those that constrain the quality of the data to be provided, (3) those that constrain the reporting frequency for the EDR, and (4) the timeliness of EDR delivery to users.  The attributes addressing data content are horizontal and vertical cell size, horizontal and vertical reporting interval, and horizontal and vertical coverage.  The attributes addressing data quality are measurement uncertainty, measurement accuracy, measurement precision, long term stability, and mapping uncertainty.  The primary attribute addressing reporting frequency is maximum local average revisit time.  All of these attributes apply to data products, not to sensor performance characteristics, and are defined in the Glossary.  The EDR requirements format is to address the data content attributes first, then the data quality attributes, and finally the reporting frequency attributes.  The timeliness requirement is addressed as Latency within the tables.

General EDR requirements fall into two classes:  (a) explicit requirements on the EDR content, quality, refresh, and timeliness, and (b) requirements to be derived by the contractor based on requirements for other EDRs.  The explicit and application-related requirements are specified below.

TRD40.1.1-1

If a derived requirement conflicts with an explicit requirement and/or another derived requirement, the most stringent requirement shall be satisfied.

40.1.2  Key EDRs/Attributes

Attributes in bold type and marked with an asterisk are key attributes.  A key EDR is one for which at least one attribute is key.  Key EDRs are marked with an asterisk.  Key attribute names and threshold values are also in bold font.  Compliance with the TRD requires satisfaction of all EDR thresholds, whether the attribute or its EDR is key or not.

40.1.3  Attribute Values

Unless otherwise specified, attribute values are to be interpreted as upper bounds anywhere in the area where measurements are obtained, including the edge of the measuring sensor field of regard.  A threshold or objective is “met” or “satisfied” if the system performance value is less than or equal to the specified value.  As sensors are downselected, values from the appropriate specification documents will be identified as Thresholds.  Attributes which are a function of the system will be designated with the following symbol (S).

40.1.4  Attribute Values Expressed as Percentages

Unless otherwise specified, a percentage appearing as a value for an attribute is to be interpreted as the percentage of the true value of the attribute.  For any attribute where a percentage and a numerical value are specified, the greater of the two is the requirement.

40.1.5  Vertical Height

Vertical height is measured either by atmospheric pressure or by height above the earth’s surface.  A value of zero km for height refers to the earth’s surface.  Negative values of height refer to depth below the earth’s surface (land or water).

40.1.6  Specification of Attributes at Nadir

Specification of horizontal cell size or horizontal spatial resolution at nadir does not imply that data must be acquired from a cross-track scanning sensor.  The data may be acquired from a conically scanning sensor or any other sensor as long as the horizontal cell size or resolution along the satellite ground track does not exceed the nadir upper bound.  For an EDR for which horizontal cell size is specified only at nadir, cell size is allowed to grow away from nadir as a normal function of the look angle.

40.1.7  Impact of Weather Conditions on EDR Requirements

The requirements for “clear” conditions are more stringent and apply when atmospheric conditions are such that infrared sensing (or any comparably capable technology) can be applied.  The requirements for “cloudy” conditions are less stringent and apply when atmospheric conditions preclude the use of infrared sensing (or any comparably capable technology), but which can be met by microwave sensing (or any comparably capable technology).  For guidance purposes, the government recommends that “clear” refer to less than 50 % cloud cover and “cloudy” refer to greater than or equal to 50 % cloud cover.  Attributes designated as “all weather” imply cloudy conditions and rainfall rates less than 2 mm hr-1.  

TRD40.1.7-1

The contractor shall specify the conditions under which the requirement to deliver an EDR meeting data content and quality requirements will not be met, regardless of whether it is clear or cloudy.

TRD40.1.7-2

The contractor shall also specify the conditions under which it would recommend delivering an EDR which is incomplete and/or of degraded quality but which is still of potential utility to one or more users.

TRD40.1.7-3

Except for cloud EDRs and Space Environment EDRs, which must be met regardless of cloud cover, EDR requirements shall apply to clear conditions only unless otherwise specified.

40.1.8  Climate Products Long Term Stability

Climate Long Term Stability attributes, designated as “Long Term Stability (C)”, are not intended to drive stressing design changes on spacecraft sensors or require increased IDPS processing capabilities.  These attributes require the contractor to characterize the precision and uncertainty bias of the sensor’s measurements and the impact on the resulting data products.  There are many variables including spacecraft orbital drift, previous calibrations, age of sensors, etc. that affect the climate Long Term Stability.  The intent is to be able to characterize the climate Long Term Stability and the associated bias in the measurements, not meet the absolute threshold value of the EDR attribute.

TRD40.1.8-1

The contractor shall maintain and deliver records of sensor calibration changes as well as other records required to characterize sensor biases and changes in bias over time.

TRD40.1.8-2 

The bias of all EDRs (except SESS) shall be maintained for the entire NPOESS program.  This requirement does not imply reprocessing, by NPOESS, of previously collected data for any observed bias changes.

TRD40.1.8-3 

The bias data shall be characterized by each individual satellite sensor in a global manner and computed as a monthly and lifetime sensor value.   This requirement does not imply reprocessing, by NPOESS, of previously collected data for any observed bias changes.

40.2  Key EDRs

40.2.1  *Atmospheric Vertical Moisture Profile (AVMP)

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.

Units:  g/kg
	Para. No.
	
	Thresholds
	Objectives

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

	40.2.1-2
	b.  Horizontal Reporting Interval
	1 to 9 per FOR
	 2 km

	40.2.1-3
	c.  Vertical Cell Size
	2 km
	2 km

	
	d.  Vertical Reporting Interval
	
	

	40.2.1-4
	
1. Surface to 850 mb
	20 mb
	5 mb

	40.2.1-5
	
2. 850 mb to 100 mb
	50 mb
	15 mb

	40.2.1-6
	e.  Horizontal Coverage
	Global
	Global

	40.2.1-7
	f.  Vertical Coverage
	Surface to 100 mb
	Surface to 100 mb

	40.2.1-8
	g.  Measurement Range
	0-30 g/kg
	0 - 30 g/kg

	
	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
	15%
	10%

	40.2.1-10
	
2. 600 mb to 300 mb
	14%
	10%

	40.2.1-11
	
3. 300 mb to 100 mb
	12%
	10%

	
	
Cloudy
	
	

	40.2.1-12
	
4. *Surface to 600 mb
	16%
	10%

	40.2.1-13
	
5. 600 mb to 300 mb
	18%
	10%

	40.2.1-14
	
6. 300 mb to 100 mb
	17%
	10%

	40.2.1-15
	i.  Mapping Uncertainty
	5 km
	1 km

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

	40.2.1-17
	k. Deleted.
	
	

	40.2.1-18
	l.   Latency (S)
	156 min
	15 minutes

	40.2.1-19
	m. Long-term Stability (C) (CrIS/ATMS)
	2%
	1%


**.  Paragraph 40.2.1-16 is satisfied by using the 0530 CMIS in addition to the CrIMSS.

40.2.2  *Atmospheric Vertical Temperature Profile (AVTP)

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.

Units:  K

	Para. No.
	
	Thresholds
	Objectives

	
	a. Horizontal Cell Size 
	
	

	40.2.2-1
	
1. Clear, nadir
	14 km Surface to 0.5 mb

200 km 0.5 to 0.01mb
	1 km

	
	
	
	

	
	
	
	

	40.2.2-2
	
2. Clear, worst case
	50 km
	(TBD)

	40.2.2-3
	
3. Cloudy, nadir
	40 km
	1 km

	40.2.2-4
	
4. Cloudy, worst case 
	200km
	(TBD)

	40.2.2-5
	b.  Horizontal Reporting Interval
	One to nine per FOR
	(TBD)

	
	c.  Vertical Cell Size
	
	

	
	
Clear
	
	

	40.2.2-6
	
1. Surface to 300 mb
	1 km
	(TBD)

	40.2.2-7
	
2. 300 mb to 30 mb
	3 km
	(TBD)

	40.2.2-8
	
3. 30 mb to 1 mb
	5 km
	(TBD)

	40.2.2-9
	
4. 1 mb to 0.5 mb
	5 km
	(TBD)

	40.2.2-40
	              5.  0.5 to 0.01 mb
	5 km
	(TBD)

	
	
Cloudy
	
	

	40.2.2-10
	
6. Surface to 700 mb
	1 km
	(TBD)

	40.2.2-11
	
7. 700 mb to 300 mb
	1 km
	(TBD)

	40.2.2-12
	
8. 300 mb to 30 mb
	3 km
	(TBD)

	40.2.2-13
	
9. 30 mb to 1 mb
	5 km
	(TBD)

	40.2.2-14
	
10. 1 mb to 0.5 mb
	5 km
	(TBD)

	40.2.2-41
	              11.  0.5 to 0.01 mb
	5 km
	(TBD)

	
	d.  Vertical Reporting Interval
	
	

	40.2.2-15
	
1. Surface to 850 mb
	20 mb
	10 mb

	40.2.2-16
	
2. 850 mb to 300 mb
	50 mb
	10 mb

	40.2.2-17
	
3. 300 mb to 100 mb
	25 mb
	15 mb

	40.2.2-18
	
4. 100 mb to 10 mb
	20 mb
	10 mb

	40.2.2-19
	
5. 10 mb to 1 mb
	2 mb
	1 mb

	40.2.2-20
	
6. 1 mb to 0.1 mb
	0.2 mb [1 mb to .5 mb]
	0.1 mb

	40.2.2-21
	
7. 0.1 mb to 0.01 mb
	0.02 mb
	0.01 mb

	40.2.2-22
	e.  Horizontal Coverage
	Global
	Global

	40.2.2-23
	f.  Vertical Coverage
	Surface to 0.01 mb
	Surface to 0.01 mb

	40.2.2-24
	g.  Measurement Range
	180-335K [Earth Scene]  180-310K [Black Body]
	162-335 K (TBR)

	40.2.2-25
	Not Used
	
	

	
	h.  ***Measurement Uncertainty 
	
	

	
	
Clear
	
	

	40.2.2-26
	
1. *Surface to 300 mb
	0.9 K/1 km layer
	0.5 K/1 km

	40.2.2-27
	
2. 300 mb to 30 mb
	0.98 K/3 km layers
	0.5 K/1 km

	40.2.2-28
	
3. 30 mb to 1 mb
	1.45 K/5 km layers
	0.5 K/1 km

	40.2.2-29
	
4. 1 mb to 0.3 mb**
	3.5 K /5 km layers
	0.5 K/1 km

	40.2.2-42
	               5. 0.3 to 0.01 mb
	6.5 K/5 km layer
	0.5 K/1 km

	
	
Cloudy
	
	

	40.2.2-30
	
6. *Surface to 700 mb
	2.0 K/ 1 km layer
	0.5 K/1 km

	40.2.2-31
	
7. 700 mb to 300 mb
	1.4 K/ 1 km layer
	0.5 K/1 km

	40.2.2-32
	
8. 300 mb to 30 mb
	1.3 K/ 1 km layer
	0.5 K/1 km

	40.2.2-33
	
9. 30 mb to 1 mb
	1.45 K/ 1 km layer
	0.5 K/1 km

	40.2.2-34
	
10. 1 mb to 0.0.5 mb
	3.5 K /1 km layer
	0.5 K/1 km

	40.2.2-43
	              11.  0.5 to 0.01 mb
	6.5 K/ 5 km layer
	0.5 K/1 km

	40.2.2-35
	i.  Mapping Uncertainty
	5 km
	1 km

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

	40.2.2-37
	k.  Deleted.
	
	

	40.2.2-38
	l.   Latency (S)
	156 min 
	15 minutes

	40.2.2-39
	m. Long Term Stability (C) (CrIS/ATMS)
	Trop Mean  

0.05 K

Strat Mean  

0.1 K 
	Trop 0.03 K

Strat 0.05 K


*** Measurement Uncertainty as specified in 40.2.2-29 and -42 shall be referenced to the Cloudy Horizontal Cell Size thresholds and objectives as provided by the CMIS sensor. 
40.2.3  *Imagery

Imagery requirements fall into three classes:  (a) explicit requirements on the EDR content, quality, reporting frequency, and timeliness, (b) requirements to be derived based on specific applications utilizing the imagery EDR, such as manual generation of cloud and sea ice data, and (c) requirements to be derived by the contractor based on requirements for other EDRs supported by the imagery.  The explicit and application-related requirements are specified below.  (Automated generation of cloud data is addressed in other EDRs and therefore will not be addressed below.)

40.2.3.1  Explicit EDR Requirements
Imagery is defined as the measured locally-averaged upwelling radiance or equivalent black body temperature from the earth’s surface and atmosphere in one or more spectral bands, where the local averages are reported for the points of a two-dimensional approximately rectangular lattice.  (The lattice is only approximately rectangular primarily because of the steep scan angle near the edge-of-scan and increased range to scene compared to nadir.)  The form of the weighting function that determines the local average is constrained by the horizontal spatial resolution requirement.  The number of spectral bands, band limit values, measurement ranges, and measurement uncertainty requirements are to be derived based on the application-related requirements given below and on the requirements of other EDRs supported by the imagery.  However, at least one daytime visible, one nighttime visible, and at least one IR channel are required.  Daytime and nighttime visible imagery must be merged so as to minimize the apparent transition across the terminator.  The requirements for cloudy conditions are less stringent and apply when atmospheric conditions preclude the use of infrared sensing, but which can be met by microwave (or any comparable technology) sensing.  Unless otherwise specified, the explicit EDR requirements below apply to each spectral band that is required for the Application-Related requirements of section 40.2.3.2 and at a minimum, to at least one daytime visible, one nighttime visible, and one IR channel (TBR).  The explicit horizontal spatial resolution and mapping uncertainty requirements specified below do not apply to microwave imagery.

TRD40.2.3.1-1

Brightness temperatures from each microwave channel and polarization, if applicable, shall be available for display at the sampled resolution.

	Para. No.
	
	Threshold 
	Objectives

	
	a. *Horizontal Spatial Resolution (HSR)
	
	

	40.2.3.1-2
	Deleted
	
	

	40.2.3.1-3
	Deleted
	
	

	40.2.3.1-4
	
1. Nadir
	0.4 km
	0.1 km

	40.2.3.1-5
	
2 Worst case
	0.8 km 
	0.1 km 

	40.2.3.1-6
	
3. Nighttime Visible, worst case
	0.74 km 
	0.65 km 

	40.2.3.1-18
	              4. All Weather
	40 km
	20 km

	40.2.3.1-7
	b.  Horizontal Reporting Interval
	Imagery HSR 
	Derived (gapless or near gapless coverage) 

	40.2.3.1 -8
	c.  Horizontal Coverage
	Global
	Global

	
	
	
	

	40.2.3.1-9
	 Deleted
	
	

	
	d.  Measurement Range
	
	

	40.2.3.1-10
	
1. Nighttime visible
	4.00E-09 to 3.00E-02 W/(cm2sr)
	Includes threshold range

	40.2.3.1-11
	
2. Other bands
	0.645 band 5.0 to 468 W/(m2 sr m)

3.7 band 210 K to 353 K

11.45 band  190 K to 340 K
	Derived

	40.2.3.1-12
	e.  Measurement Uncertainty
	Derived
	Derived

	
	f.  Mapping Uncertainty
	
	

	40.2.3.1-13
	
1. At nadir
	0.4 km
	0.4 km

	40.2.3.1-14
	
2. Worst case
	1.5 km
	0.5 km

	40.2.3.1-19
	               3. All Weather
	 3 km 
	

	40.2.3.1-15
	g. *Maximum Local Average Revisit Time 
	4 hrs 
	(TBD)

	40.2.3.1-16
	h. *Maximum Local Refresh
	6 hrs 
	(TBD)

	40.2.3.1-17
	i. *Fraction of Revisit Times Less Than a Specified Value
	At any location at least 75 % of the revisit times will be 4 hours or less 
	(TBD)

	40.2.3.1-20
	j.  Latency (S)
	90 minutes
	15 minutes


40.2.3.2   Application-Related Requirements 

TRD 40.2.3.2-1

The content, quality, and reporting frequency of the imagery shall suffice to support the following application-related requirements.  These requirements, together with requirements of other EDRs supported by the imagery, determine the derived requirements in the explicit EDR requirement set above and may drive specified values of non-derived attributes to more stringent values.  The content of the application-related data products is not part of the content of the imagery EDR.  It is assumed that flowdown of application-related requirements to explicit imagery requirements will be performed by contractor simulation and modeling.

40.2.3.2.1   Manually Generated Cloud Data

Manually generated cloud data are estimates of cloud cover and cloud type generated by a human analyst viewing the unprocessed and/or processed imagery derived from the unprocessed imagery, e.g., by data fusion, spatial rescaling, image enhancement, etc.

40.2.3.2.1.1  Cloud Cover

Cloud cover is defined as the fraction of a given area, i.e., of a horizontal cell, on the Earth’s surface for which a locally normal line segment extending between two given altitudes, intersects a detectable cloud as defined in the Glossary.  For manual analyses, cloud cover is estimated for a single atmospheric layer.  Specifically, the minimum and maximum altitudes of this layer are defined to be the surface of the Earth and the altitude where the pressure is 0.1 mb.  Haze, smoke, dust, and rain are not to be considered clouds.  For the purpose of validating this requirement, cloud cover estimates are to be generated by a trained human analyst viewing unprocessed and/or processed imagery for contiguous square areas having side length equal to the horizontal cell size specified below.

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	40.2.3.2.1.1-6
	a.  Horizontal Cell Size
	3 times HSR (1.2 km at nadir)
	2 times the Imagery HSR

	40.2.3.2.1.1-1
	Deleted
	
	

	40.2.3.2.1.1-2
	Deleted
	
	

	40.2.3.2.1.1-3
	b.  Horizontal Reporting Interval
	Horizontal cell size
	Horizontal cell size

	40.2.3.2.1.1-4
	c.  Measurement Range
	0 – 1, 0.1 increments
	0 – 1, 0.1 increments

	40.2.3.2.1.1-5
	d.  Measurement Uncertainty
	0.1
	0.1


40.2.3.2.1.2 Cloud Type

Cloud types are defined as follows:

(1) Altocumulus  (AC)   (2) Altocumulus Castellanus (ACCAS)   (3) Altocumulus (standing lenticular) (ACSL)   (4) Altostratus (AS)   (5) Cirrocumulus (CC)   (6) Cirrocumulus (standing lenticular) (CCSL)   (7) Cirrostratus (CS)   (8) Cirrus (CI)   (9) Cumulonimbus (CB)   (10) Cumulus (CU)   (11) Cumulus Fractus (CUFRA)   (12) Towering Cumulus (TCU)   (13) Stratus Fractus (STFRA)   (14) Nimbostratus (NS)   (15) Stratocumulus (SC)   (16) Stratocumulus (Standing lenticular) (SCSL)   (17) Stratus (ST)

Cloud typing not only entails a capability to distinguish between clouds of different types, but also a capability to distinguish clouds from other features, such as snow, cold water, cold land, haze, smoke, dust, etc.  Therefore, the following additional types are defined:  (18) Obscured/not cloudy   (19) Clear.

A given area is classified as “obscured/not cloudy” if there are no detectable clouds within the atmosphere overlying the area and if the average vertical LOS extinction optical thickness of the atmosphere overlying the area is > 0.03 (TBR) 0.645 (m region.  A given area is classified  as “clear” if there are no detectable clouds, as defined above, overlying the area and if the average vertical LOS extinction optical thickness of the atmosphere overlying the area is < 0.03 in the 0.645 m region.  Note that other EDRs require the type of non-cloud obscuration to be discerned and identified, e.g., smoke, dust, sand, ash, etc.

For the purpose of validating this requirement, typing is performed by a trained human analyst viewing unprocessed and/or processed imagery for contiguous square areas having side length equal to the horizontal cell size specified below.  The probability of correct typing is defined as the probability that a cell reported as being of type x is in fact of type x, where x is any of the types specified above.

Units:  N/A

	Para. No.
	
	Threshold 
	Objectives

	40.2.3.2.1.2-7
	a.  Horizontal Cell Size
	3 times HSR (1.2 km at nadir)
	(TBD) times Imagery HSR

	40.2.3.2.1.2-1
	Deleted
	
	

	40.2.3.2.1.2-2
	Deleted
	
	

	40.2.3.2.1.2-3
	b.  Horizontal Reporting Interval
	Horizontal cell size
	Horizontal cell size

	40.2.3.2.1.2-4
	c.  Measurement Range
	14 cloud types **
	Clear, obscured/not cloudy, all 17 cloud types

	40.2.3.2.1.2-8
	d.  Probability of Correct Typing
	85%
	90% at (TBS) % confidence level

	40.2.3.2.1.2-5
	Deleted
	
	

	40.2.3.2.1.2-6
	Deleted
	
	


** Altocumulus  (AC);  Altostratus (AS); Cirrocumulus (CC);  Cirrocumulus (standing lenticular) (CCSL);

Cirrostratus (CS); Cirrus (CI); Cumulonimbus (CB); Cumulus (CU); Towering Cumulus (TCU) ; Stratocumulus (SC); Stratocumulus (standing lenticular) (SCSL); Stratus (ST); Obscured/not cloudy; Clear. 
40.2.3.2.2  Sea Ice Data

Sea ice data may be generated interactively by a human analyst viewing unprocessed or processed imagery at a computer workstation, or automatically via an algorithm.  In addition to determination of ice edge location and ice concentration as described below, analysts will attempt to determine the thickness and size of leads and polynyas based on the imagery. 

40.2.3.2.2.1  Ice Edge Location

An ice edge is defined as the boundary between ice-covered sea water (ice concentration > 0.1) and sea water not covered by ice (ice concentration < 0.1).  Ice concentration is defined as the fraction of a given area sea or water covered by ice.  An ice edge is typically provided as a contour on a map or in digital form as a set of latitude/longitude coordinates.  The ice edge location error is defined as the distance between the estimated location of an ice edge and the nearest location of a true ice edge.

Units:  Degrees latitude and longitude

	Para. No
	
	Threshold 
	Objectives

	40.2.3.2.2.1-1
	a.  Horizontal Coverage
	North of 36 deg north latitude, south of 50 deg south latitude for sea ice
	North of 36 deg north latitude, south of 50 deg south latitude for sea ice

	40.2.3.2.2.1-2
	b.  Measurement Range
	Any latitude, longitude in degrees within horizontal coverage
	Any latitude, longitude within coverage domain

	
	c.  Measurement Uncertainty
	
	

	40.2.3.2.2.1-3
	
1. Clear
	0.4 at nadir  1.0 km worst case
	(TBD)

	40.2.3.2.2.1-4
	
2. Cloudy
	(TBD)
	(TBD)

	40.2.3.2.2.1-5
	
3. Deleted
	
	

	40.2.3.2.2.1-6
	
4. Deleted
	
	


40.2.3.2.2.2   Ice Concentration

Ice concentration is defined as the fraction of a given area of sea water covered by ice.  It is typically derived from imagery and reported on ocean geographical charts for areas between contours generated by an analyst.

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	40.2.3.2.2.2-1
	a.  Horizontal Coverage
	North of 36 deg north latitude, south of 50 deg south latitude for sea ice
	North of 36 deg north latitude, south of 50 deg south latitude for sea ice

	40.2.3.2.2.2-2
	b.  Measurement Range
	0 – 1 HCS Area , 0.1 increments
	0 – 1, 0.1 increments

	40.2.3.2.2.2-3
	c.  Measurement Uncertainty
	0.1
	0.1


40.2.4  *Sea Surface Temperature (SST)

Sea surface temperature (SST) is defined as a highly precise measurement of the temperature of the surface layer (skin) and upper 1 meter (bulk) of ocean water.  It has two major applications: (1) sea surface phenomenology, and (2) use in infrared cloud/no cloud decisions for processed cloud data.  SST imagery is a mapped digital image of SST employing the maximum resolution of the sensed data, but having relaxed accuracy and precision requirements from the main SST product.  The requirements below apply only under clear conditions unless otherwise stated.

Units:  K

	Para. No.
	
	Threshold 
	Objectives

	
	a. *Horizontal Cell Size
	
	

	40.2.4.1
	 Deleted
	
	

	40.2.4.2
	 Deleted
	
	

	40.2.4-3
	
1. *Nadir
	0.8 km
	0.25 km

	40.2.4-4
	
2. Worst case, clear
	1.3 km
	(TBD)

	40.2.4 –18
	               3. All Weather
	40 km
	20 km

	40.2.4-24
	               
	
	

	40.2.4-5
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.2.4-23
	c.  Horizontal Coverage
	Oceans
	Oceans

	40.2.4.6
	 Deleted
	
	

	40.2.4.7
	  Deleted
	
	

	40.2.4-8
	d.  Measurement Range
	271 K – 313 K
	271 K – 313 K

	
	e. Measurement Uncertainty (skin)
	
	

	40.2.4 – 9
	               1. * Clear
	 0.5  K
	0.1 K

	40.2.4 – 20
	               2.  All Weather
	0.5 K
	0.5 K

	40.2.4-25
	               3.  Deleted
	
	                                          

	40.2.4-10
	f.  Measurement Uncertainty (bulk)
	0.5 K
	0.1 K

	
	g.  Measurement Precision (skin)
	
	

	40.2.4 –11
	               1. Clear
	0.27 K
	0.1 K

	40.2.4-19
	               2. All Weather
	 0.5 K
	0.1 K

	40.2.4-26
	               3.  Deleted
	
	

	
	h.  Mapping Uncertainty
	
	

	40.2.4-12
	
1. Nadir
	0.4 km
	0.1 km

	40.2.4-13
	
2. Worst case, clear
	0.8 km
	(TBD)

	40.2.4-14
	
3. All Weather
	3 km 
	3 km

	40.2.4-27
	               4. Deleted
	
	

	40.2.4-15
	 Deleted
	
	

	40.2.4-16
	i.  Maximum Local Average Revisit Time
	6 hrs 
	3 hrs

	40.2.4-17
	Jj. Measurement Precision (bulk, clear).
	0.2 K
	0.1 K

	40.2.4-21
	k. Long Term Stability (C)
	0.1 K 
	0.05 K

	40.2.4-22
	l. Latency (S)
	90 minutes 
	15 minutes

	
	
	
	


40.2.5  *Sea Surface Winds (Speed and Direction)

Measure of atmospheric wind speed and direction at the sea/atmosphere interface (10 meter height neutral stability winds) in clear sky and cloudy conditions, for integrated rainfall rates less than 2 mm hr-1 km-2.  

Units:

Speed, m/s

Direction, degrees from geographic (true) north

	Para. No.
	
	Thresholds
	Objectives

	40.2.5-1
	a.  Horizontal Cell Size
	20 km
	1 km

	40.2.5-2
	b.  Horizontal Reporting Interval
	20 km
	1 km

	40.2.5-3
	c.  Horizontal Coverage
	Ice-free Oceans
	Oceans

	
	d.  Measurement Range
	
	

	40.2.5-4
	
1. Speed
	3 – 25 m/s
	1 – 50 m/s

	40.2.5-5
	
2. Direction
	0 – 360 deg
	0 – 360 deg

	
	e. *Measurement Accuracy
	
	

	40.2.5-6
	
1. *Speed
	1 m/s or 10 % of true value, whichever is greater
	1 m/s or 10 % of true value, whichever is greater

	40.2.5-7
	
2. Direction (HCS is 56X35 km cell)
	20 deg for wind speeds greater than 5 m/s

25 deg for wind speeds 3 – 5 m/s
	10 deg

	
	f.  Measurement Uncertainty
	
	

	40.2.5-8
	
1. Speed
	
	

	40.2.5-15
	                   a. 3-18 m/s
	2 m/s
	Greater of 1 m/s or 10%

	40.2.5-16
	                   b.  18-25 m/s   
	2.5 m/s
	Greater of 1 m/s or 10%

	40.2.5-9
	
2. Direction (HCS is 56X35 km cell)**
	20 deg for wind speeds greater than 5 m/s

25 deg for wind speeds 3-5 m/s
	10 deg

	40.2.5-10
	g.  Mapping Uncertainty
	3 km
	1 km

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

	40.2.5-12
	i. Deleted
	
	

	40.2.5-13
	j. Long Term Stability (C)
	0.5 m sec –1decade-1
	(TBD)

	40.2.5-14
	k.  Latency (S)
	90 minutes
	15 minutes


**  Direction uncertainty to be applied to the unique chosen ambiguity.

40.2.6  *Soil Moisture

Total water in all phases in the soil or in a surface layer over soil.  The threshold requirement is to measure soil moisture only within a thin layer at the surface (0.1 cm thick) and only for bare soil in regions with known soil types.  The objective is to measure a moisture profile for any soil, whether bare or not, and whether or not the soil type is known.

Units:  cm/m  (cm of water per meter of soil depth)

	Para. No.
	
	Threshold 
	Objectives

	
	a. Horizontal Cell Size
	
	

	40.2.6-1
	
1. Clear daytime, at nadir 
	0.75 km
	(TBD)

	40.2.6-2
	
2. Clear daytime, worst case 
	1.6 km
	1.6 km

	40.2.6-3
	
3. All weather, at nadir
	40 km
	2 km

	40.2.6-4
	
4. All weather, worst case
	50 km
	(TBD)

	40.2.6-5
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.2.6-6
	c.  Vertical Cell Size
	0.1 cm
	5 cm

	40.2.6-7
	d.  Vertical Reporting Interval
	
	

	40.2.6-8
	e.  Horizontal Coverage
	Land
	Land

	40.2.6-9
	f. *Vertical Coverage 
	Surface to –0.1 cm
(skin layer)
	Surface to -80 cm

	40.2.6-10
	g.  Measurement Range
	0 - 100 cm/m
	0 - 100 cm/m

	
	h.  Measurement Uncertainty
	
	

	40.2.6-11
	
1. Clear, Bare soil in regions with known soil types (smaller horizontal cell size)
	Surface:  5 cm/m up to field capacity,  10 cm/m beyond capacity


	Surface:  1%  80 cm column: (5 % 

	40.2.6-12
	
2. Cloudy , Bare soil in regions with known soil types (greater horizontal cell size)
	20 cm/m
	Surface:  1 cm/m

Total 80 cm column: 5 % 

	40.2.6-13
	i.  Mapping Uncertainty
	1.5 km
	1 km

	40.2.6-14
	j.  Maximum Local Average Revisit Time
	8 hrs 
	3 hrs

	40.2.6-15
	k. Deleted
	
	

	40.2.6-16
	l.  Latency (S)
	90 minutes
	30 minutes


40.3  Atmospheric EDRs

40.3.1  Aerosols

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
Aerosol optical thickness (AOT), for this EDR, is defined as the extinction (scattering + absorption) vertical optical thickness of modes 1 (~0.1 (m) and 2 (1.0 (m) of the bimodal aerosol size distribution at multiple wavelengths within the 0.4 - 2.4 micron spectral range (# applies to total column optical depth).  Attributes designated as “Climate” require a polarimeter in addition to a high-resolution imager to attain threshold values.  Optical thickness () is related to transmission (t) by t = exp (-).  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 below apply only under clear and daytime conditions.

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	40.3.1.1-1
	a. Horizontal Cell Size
	1.6 km over ocean; 9.6 km over land
	1 km

	40.3.1.1-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.3.1.1-3
	c.  Vertical Cell Size
	Total Column
	50 km

	40.3.1.1-4
	
1. [0 – 2 km]
	N/A
	0.25 km

	40.3.1.1-5
	
2.  [2 – 5 km]
	N/A
	0.5 km

	40.3.1.1-6
	
3. [> 5 km]
	N/A
	1 km

	40.3.1.1-7
	d.  Vertical Reporting Interval
	Vertical cell size
	Vertical cell size

	40.3.1.1-8
	e.  Horizontal Coverage
	Global
	Global

	40.3.1.1-9
	f.  Vertical Coverage
	0 – 50 km
	0 – 50 km

	
	g.  Measurement Range
	
	

	40.3.1.1-10
	               1. Operational
	0.0 to 2.0 units of 
	0-10

	40.3.1.1-18
	               2.  Climate
	0.0 to 5.0 units of 
	0-10

	
	h.  Measurement Accuracy
	
	

	40.3.1.1-11
	
1. Operational, Over Ocean 
	 <0.5  --  0.02      

 >0.5 -- 0.07- 0.015               
	0.01

	40.3.1.1-19
	               2. Climate, Over Ocean
	Greater of 0.02 or 7%
	Greater of .01 or 5%

	40.3.1.1-12
	
3. Operational, Over Land
	

>1   -- 0.15
	0.1

	40.3.1.1-20
	               4. Climate, Over Land
	Greater of 0.04 or 10%
	Greater of 0.03 or 7%

	
	i.  Measurement Precision
	
	

	40.3.1.1-13
	              1. Operational
	Over ocean <0.6 --  0.02 0.6   --0.03

Over land – 0.1
	0.01

	40.3.1.1-21
	               2. Climate, Over Ocean
	0.01
	0.005

	40.3.1.1-22
	              3. Climate, Over Land
	0.03
	0.02

	40.3.1.1-14
	j.  Long Term Stability
	0.01
	0.003

	40.3.1.1-15
	k.  Mapping Uncertainty
	1.5 km
	1 km

	
	l.  Maximum Local Average Revisit Time
	 
	

	40.3.1.1-16
	               1. Operational (S)
	6 hrs
	4 hrs

	40.3.1.1-23
	               2.  Climate
	N/A
	N/A

	40.3.1.1-17
	m. Deleted.
	
	

	40.3.1.1-24
	n.  Measurement Uncertainty, Operational, over land
	<0.45    0.05+0.2

1         0.14

>1         0.18
	


40.3.1.2  Aerosol Particle Size Parameter

Aerosol particle size may be characterized by two different parameters, the Ångström wavelength exponent and the effective radius.  The Ångström wavelength exponent “alpha” () is defined by:


  = -  ln (/ ln
where:  “tau” (() is the extinction (scattering + absorption) vertical optical thickness of the aerosols within specified layers of the atmosphere, “lambda” ( is the wavelength, and “delta” () refers to the difference between measurements in two narrow bands.  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.  The threshold requirement is to measure the Ångström wavelength exponent based on two different narrow wavelength bands (bandwidth ( 0.05 (m) within the 0.4 to 1.0 micron spectral range for which the midpoint wavelengths are separated by at least 0.2 (m, and meet the data content and quality requirements pertaining to this parameter in the threshold column of the table below.  The objective is to measure the effective radius of the aerosol particle size distribution and meet the data content and quality objectives pertaining to this parameter given in the table below.  

For the climate applications, the size denotes a measurement of the bimodal size distribution of the aerosol population in terms of the effective radius re and effective variance (e 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 below apply only under clear and daytime conditions. (( - applies only to sub-satellite pixels.)

Units:  Ångström Wavelength Exponent:  Dimensionless.


Effective Radius:  m

	Para. No.
	
	Threshold 
	Objectives

(Pertaining to effective radius)

	40.3.1.2-1
	a.  Horizontal Cell Size
	1.6 km over ocean

9.6 km over land
	1 km

	40.3.1.2-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.3.1.2-3
	c.  Vertical Cell Size
	Total column
	50 km

	40.3.1.2-4
	
1. [0 - 2 km]
	 N/A
	0.25 km

	40.3.1.2-5
	
2. [2 - 5 km]
	 N/A
	0.5 km

	40.3.1.2-6
	
3. [> 5 km]
	 N/A
	1 km

	40.3.1.2-7
	d.  Vertical Reporting Interval
	 N/A
	Vertical cell size

	40.3.1.2-8
	e.  Horizontal Coverage
	Global
	Global

	40.3.1.2-9
	f.  Vertical Coverage
	 0 – 30 km
	0 - 50 km

	
	g.  Measurement Range
	
	

	40.3.1.2-10
	               1. Operational
	-1 to +3 units of 
	0.05 to 5 (m

	40.3.1.2-17
	               2. Climate
	0 to 5 (m or 10% for re

0 to 3 for (e
	0 to 10 (m or 10% for re

0 to 5 for (e

	
	h.  Measurement Accuracy
	
	

	40.3.1.2-11
	               1. Operational
	Ocean <0.04 -- 0.3

Ocean >0.04 – 0.1

Land                  0.6
	10 %

	40.3.1.2-19
	                2. Climate
	Greater of 0.1(m or 10% for re
Greater of 0.3 or 50% for (e (
	Greater of 0.05 (m or 5% for re 

Greater of 0.2 or 30% for (e

	
	i.  Measurement Precision
	
	

	40.3.1.2-12
	               1. Operational
	Ocean <0.04 -- 0.3

Ocean >0.04 – 0.1

Land                  0.6
	10%

	40.3.1.2-18
	                2. Climate
	Greater of 0.05(m or 10% for re
Greater of 0.1 or 40% for (e (
	Greater of 0.05 (m or 5% for re

Greater of 0.1 or 20% for (e

	40.3.1.2-13
	j.  Long Term Stability (C)
	Greater of 0.05m or 10% for re
Greater of 0.2 or 40 % for (e (
	Greater of 0.05 (m or 5% for re
Greater of 0.1 or 20 % for (e

	40.3.1.2-14
	k.  Mapping Uncertainty
	1.5 km
	1 km

	
	l.  Maximum Local Average Revisit Time (S)
	
	

	40.3.1.2-15
	               1. Operational
	6 hrs
	4 hrs

	40.3.1.2-20
	               2. Climate
	N/A
	N/A

	40.3.1.2-16
	m. Deleted.
	
	


40.3.1.3  Suspended Matter
As a threshold, the required content of this EDR is to report the presence of suspended matter such as dust, sand, volcanic ash, SO2, 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.

Units:

Typing:  N/A

Concentration:  g/m3

	Para. No.
	
	Threshold 
	Objectives

	40.3.1.3-1
	a. Horizontal Cell Size
	1.6 km
	1 km

	40.3.1.3-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.3.1.3-3
	c.  Vertical Cell Size
	Total Column
	0.2 km

	40.3.1.3-4
	d.  Vertical Reporting Interval
	N/A
	Vertical Cell Size

	40.3.1.3-5
	e.  Horizontal Coverage
	Global
	Global

	40.3.1.3-6
	f.  Vertical Coverage
	 0-30 km
	(TBD)

	
	g.  Measurement Range
	
	

	40.3.1.3-14
	1. Detection
	Flag cells where atmosphere contains suspended matter
	Flag atmospheric layers containing suspended matter

	40.3.1.3-7
	
2. Type
	Dust, sand, volcanic ash, sea salt, smoke, SO2
	Dust, sand, volcanic ash, sea salt, smoke, SO2, radioactive material, other

	40.3.1.3-8
	
3. Concentration
	0 - 1000 g/m3   for smoke
	0 - 100 g/m3   for smoke, other types (TBD)

	40.3.1.3-9
	h.  Probability of Correct Typing
	Suspended matter 90%

Dust/sand 85%

Smoke      85%

Volcanic Ash 85%

Sea Salt       85%
SO2                85%
	(TBD) for classes

	40.3.1.3-10
	i.  Measurement Uncertainty (concentration)
	Smoke 50%
	(TBD)

	40.3.1.3-11
	j.  Mapping Uncertainty
	1.5 km
	0.1 km

	40.3.1.3-12
	k.  Maximum Local Average Revisit Time (S)
	12 hrs
	3 hrs

	40.3.1.3-13
	l. Deleted.
	 
	

	40.3.1.3-15
	m. Latency (S)
	90 minutes
	15 minutes


40.3.1.4  Aerosol Refractive Index, Single-Scattering Albedo, and Shape 

Measurement of the real part of the refractive index m and the single-scattering albedo ( of each mode of the bimodal aerosol size distribution at multiple wavelengths within the 0.4 – 2.4 micron spectral range and determination whether aerosol particles are spherical or non-spherical.  Non-sphericity is detected when the value S = ((Lmax/Lmin)-1)>0.3, where Lmax is the maximum length of the particle and Lmin is the minimum length of the particle.  The value of S can be inferred from multi-angular measurements of the departure of scattered radiation from that expected from spherical aerosol particles.  These attributes require a polarimeter in addition to a high-resolution imager to attain threshold values  The requirement for these products is to provide observations from  any satellite carrying the aerosol polarimeter.  The requirements below apply only under clear, daytime conditions and are applicable to sub-satellite pixels. 

	Para. No.
	
	Thresholds
	Objectives

	 40.3.1.4-1
	a.  Horizontal Cell Size
	10 km
	1 km

	 40.3.1.4-2
	b.  Vertical Coverage
	Surface to 30 km
	Surface to 50 km

	 40.3.1.4-3
	c.  Vertical Cell Size
	Total Column
	Total Column

	 40.3.1.4-4
	               1. [0 to 2 km]
	
	0.25 km

	 40.3.1.4-5 
	               2. [2 to 5 km]
	 
	0.5 km

	 40.3.1.4-6
	
 3. [> 5 km]
	 
	1 km

	 40.3.1.4-7
	d. Measurement Range
	1.3 to 1.7 for m
0 to 1 for (
	1.3 to 1.8 for m
0 to 1 for (

	 40.3.1.4-8
	e.  Measurement Precision
	0.01 for m

0.02 for (
	0.005 for m
0.01 for (

	 40.3.1.4-9 
	g.  Mapping Uncertainty
	4 km
	1 km

	40.3.1.4-10
	h. Measurement Accuracy
	0.02 for m
0.03 for (
	0.01 for m
0.01 for (

	 40.3.1.4-11
	h.  Maximum Local Average Revisit Time (S)
	N/A
	N/A

	 40.3.1.4-12
	i. Deleted. 
	
	

	 40.3.1.4-13
	j. Long Term Stability (C)
	0.01 for m

0.02 for (
	0.005 for m
0.01 for (


40.3.2  Ozone Total Column/Profile 

Ozone total column is defined as the amount of ozone in a vertical column of the atmosphere measured in Dobson Units (milli-atm-cm).  Ozone vertical profile is defined as the volumetric concentration of ozone in specified segments of a vertical column of the atmosphere measured in parts per million volume (ppmv).  For this EDR, vertical cell size is the vertical height of the column segment and the vertical reporting interval specifies the locations of the column segment bottoms for which ozone parameters must be reported.  Total Column requirements listed below apply under all cloud conditions.  TH is Tropopause Height or 8 km, whichever is greater as determined by ancillary data.

Units:

Total column:  milli-atm-cm

Profile:  ppmv

	Para. No.
	
	Thresholds
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.3.2-1
	
1. Total Column
	50 km @ nadir
	50 km

	40.3.2-2
	
2. Profile
	250 km
	250 km

	40.3.2-3
	b.  Horizontal Reporting Interval
	Column: 50 km @ nadir  Profile: 250 km
	(TBD)

	
	c.  Vertical Cell Size
	
	

	40.3.2-4
	
1. Total Column
	60 km
	60 km 

	40.3.2-5
	
2. Profile, 0 - TH
	N/A
	3 km

	40.3.2-6
	
3. Profile, TH - 25 km
	3 km
	1 km

	40.3.2-7
	
4. Profile, 25 - 60 km
	3 km
	3 km

	
	d.  Vertical Reporting Interval
	
	

	40.3.2-8
	
1. Total Column
	N/A
	N/A

	40.3.2-9
	
2. Profile
	Vertical Cell Size
	Vertical Cell Size

	40.3.2-10
	e.  Horizontal Coverage
	Solar zenith angles < 80 degrees
	Global

	40.3.2-11
	f.  Vertical Coverage
	
	

	40.3.2-33
	
1.  Total Column
	0 - 60 km
	0 - 60 km

	40.3.2-34
	
2.  Profile
	TH –60 km
	0 - 60 km

	
	g.  Measurement Range
	
	

	40.3.2-12
	
1. Total Column
	50 - 650 milli-atm-cm
	50 - 650 milli-atm-cm

	40.3.2-13
	
2. Profile, 0 - TH
	N/A
	0.01 - 3 ppmv

	40.3.2-14
	
3. Profile, TH - 60 km
	0.1 - 15 ppmv
	0.1 - 15 ppmv

	
	h.  Measurement Accuracy
	
	

	40.3.2-15
	 
1. Total Column
	15 milli-atm-cm, 450 milli-atm-cm < total column.  12 milli-atm-cm, 250 < total column < 450 milli-atm-cm.  9 milli-atm-cm, total column < 250 milli-atm-cm.
	5 milli-atm-cm

	40.3.2-16
	
2. Profile, 0 - TH
	N/A
	10 %

	40.3.2-17
	
3. Profile, TH – 15 km
	Greater of 20% or 0.1 ppmv
	10 %

	40.3.2-18
	
4. Profile, 15 – 60 km
	Greater of 10% or 0.1 ppmv
	5 %

	
	i.  Measurement Precision
	
	

	40.3.2-19
	
1. Total Column
	3 milli-atm-cm + 0.5 % of measured ozone, 450 milli-atm-cm < total column.  2.75 milli-atm-cm + 0.5% of measured ozone, 250 < total column < 450 milli-atm-cm.

2.5 milli-atm-cm +0.5% of measured ozone, total column < 250 milli-atm-cm.
	1 milli-atm-cm

	40.3.2-20
	
2. Profile, 0 – TH
	N/A
	10 %

	40.3.2-21
	
3. Profile, TH – 15 km
	10%
	3 %

	40.3.2-22
	
4. Profile, 15 – 50 km
	3%
	1 %

	40.3.2-23
	
5. Profile, 50 – 60 km
	10%
	3 %

	
	j.  Long Term Stability
	
	

	40.3.2-24
	
1. Total Column
	1%
	0.5 %

	40.3.2-25
	
2. Profile
	2%
	1 %

	
	k.  Mapping Uncertainty
	
	

	40.3.2-26
	
1. Total Column, at nadir
	5 km
	5 km

	40.3.2-27
	
2. Profile
	25 km
	25 km

	
	l.  Maximum Local Average Revisit Time (S)
	
	

	40.3.2-28
	
1. Total Column
	24 hrs
	24 hrs

	40.3.2-29
	
2. Profile
	4 days
	24 hrs

	
	m. Deleted.
	
	

	40.3.2-30
	
1. Deleted.
	
	

	40.3.2-31
	
2. Deleted.
	
	

	40.3.2-32
	n.  Latency (S)
	120 minutes
	15 minutes


.
40.3.3  Precipitable Water

Precipitable water is defined as the total equivalent water of unit cross-sectional area between any two specified levels, including the total atmospheric column.  The requirements below apply under both clear and cloudy conditions.

Units:  mm of condensed vapor

	Para. No.
	
	Threshold 
	Objectives

	40.3.3-1
	a.  Horizontal Cell Size
	25 km
	1 km

	40.3.3-2
	b.  Horizontal Reporting Interval
	25 km
	HCS

	40.3.3-3
	c.  Horizontal Coverage
	Global
	Global

	40.3.3-4
	d.  Measurement Range
	0 - 75 mm
	0 - 100 mm

	40.3.3-5
	e.  Measurement Accuracy
	Land or Ice Greater of 8% or 2 mm

Oceqan, Ice-free  1mm
	1 mm or 4%

	40.3.3-6
	f.  Measurement Precision
	Land or Ice  Greater of 5% or 1mm

Ocean,Ice-free   1 mm
	1 mm

	40.3.3-7
	g.  Mapping Uncertainty
	3 km
	0.1 km

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

	40.3.3-9
	i. Deleted.
	
	

	40.3.3-10
	j.  Long Term Stability (C)
	Greater of 1.0 mm or 10%
	Greater of 0.1 mm or 1%

	40.3.3-11
	k. Latency (S)
	90 minutes
	15 minutes


40.3.4  Precipitation (Type, Rate)

The required data products are precipitation rate and identification of type as rain or ice.  Unless otherwise specified, the requirements in the table below apply to both precipitation type and rate and apply under both clear and cloudy conditions.

Units:

Rate:  mm/hr

Type:  N/A

	Para. No.
	
	Thresholds
	Objectives

	40.3.4-1
	a.  Horizontal Cell Size
	15 km
	0.1 km

	40.3.4-2
	b.  Horizontal Reporting Interval
	15 km
	0.1 km

	40.3.4-3
	c.  Horizontal Coverage
	Global
	Global

	
	d.  Measurement Range
	
	

	40.3.4-4
	
1. Precipitation Rate
	>0 - 50 mm/hr
	0 - 250 mm/hr

	40.3.4-5
	
2. Precipitation Type
	Rain and ice
	Rain and ice

	40.3.4-6
	e.  Measurement Accuracy, Precip. Rate
	Ocean or Ice-free Greater of 1 mm/hr or 10%             Land or Ice Greater of 1 mm/hr or 50 %
	2 mm/hr

	40.3.4-7
	f.  Measurement Precision, Precip. Rate
	Ocean or Ice-free Greater of 2 mm/hr or 20%              Land or Ice Greater of 3 mm/hr or 40 % 
	1 mm/hr

	40.3.4-8
	g.  Correct Typing Probability, Precip. Type
	97 %
	99 %

	40.3.4-9
	h.  Mapping Uncertainty
	3 km
	0.1 km

	40.3.4-10
	i.  Maximum Local Average Revisit Time (S)
	8 hrs 
	3 hrs

	40.3.4-11
	j. Deleted.
	
	

	40.3.4-12
	k. Long Term Stability (C)
	1.0 mm hr-1 or 10%
	0.1 mm hr-1 or 1%

	40.3.4-13
	l. Latency (S)
	90 minutes
	15 minutes


40.3.5  Pressure Profile 
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.

Units:  mb

	Para. No.
	
	Thresholds
	Objectives

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

	40.3.5-2
	b.  Horizontal Reporting Interval
	25 km
	5 km

	40.3.5-3
	c.  Vertical Cell Size
	0 km
	0 km

	
	d.  Vertical Reporting Interval
	
	

	40.3.5-4
	
1. [0 – 2 km]
	1 km
	0.25 km 

	40.3.5-5
	
2. [2 – 5 km]
	1 km
	0.5 km

	40.3.5-6
	
3. [> 5 km]
	1 km
	1 km

	40.3.5-7
	e.  Horizontal Coverage
	Global
	Global

	40.3.5-8
	f.  Vertical Coverage
	0-30 km
	0 – 30 km

	40.3.5-9
	g.  Measurement Range
	10-1050 mb
	10 – 1050 mb

	
	h.  Measurement accuracy 
	
	

	40.3.5-10
	
1. [0 – 2 km]
	3% 
	

	40.3.5-11
	
2. [2 – 10 km]
	3 %
	 0.5%

	40.3.5-12
	
3. [10 – 30 km]
	5 % [10-30 km]
	0.5 %

	40.3.5-13
	i.  Measurement Precision
	3 mb
	2 mb

	
	
	
	

	
	
	
	

	40.3.5-14
	j.  Mapping Uncertainty
	3 km
	1 km 

	40.3.5-15
	k.  Maximum Local Average Revisit Time (S)
	8 hrs
	1 hr

	40.3.5-16
	l. Deleted.
	
	

	40.3.5-17
	m. Latency (S)
	156 minutes
	15 minutes


40.3.6  Total Water Content 

Total water content is defined as the water vapor, cloud liquid water, and cloud ice liquid equivalent in specified segments of a vertical column of the atmosphere.  For this EDR, vertical cell size is the vertical height of the column segment and the vertical reporting interval specifies the locations of the column segment bottoms for which cloud liquid water must be reported.  The requirements below apply under both clear and cloudy conditions.

Units:  kg/m2
	Para. No.
	
	Thresholds
	Objectives

	40.3.6-1
	a.  Horizontal Cell Size
	20 km
	10 km 

	40.3.6-2
	b.  Horizontal Reporting Interval
	20 km
	10 km

	40.3.6-3
	c.  Vertical Cell Size
	3 km 
	1 km

	40.3.6-4
	d.  Vertical Reporting Interval
	Vertical cell size
	Vertical cell size

	40.3.6-5
	e.  Horizontal Coverage
	Global 
	Global, 

	40.3.6-6
	f.  Vertical Coverage
	0 – 20 km
	0 – (TBD) km

	40.3.6-7
	g.  Measurement Range
	0-60 kg/m2 
	(TBD)

	
	h.  Measurement Uncertainty
	
	

	40.3.6-8
	
1. Point Measurement
	1.2 kg/m2 ; Non-precipitating          Greater of 2.2 kg/m2 or 15 % ; Precipitating
	(TBD)

	40.3.6-9
	
2. Global Average
	0.25 kg/m2
	(TBD)

	40.3.6-10
	i.  Mapping Uncertainty
	3 km
	3 km

	40.3.6-11
	j.  Maximum Local Average Revisit Time (S)
	8 hrs
	3 hrs

	40.3.6-12
	k. Deleted
	
	

	40.3.6-13
	l. Latency (S)
	90 minutes
	15 minutes


40.4 Cloud EDRs

In this section “cloud” always means “detectable cloud” as defined in the glossary.

40.4.1  Cloud Base Height

Cloud base height is defined as the height above ground level where cloud bases occur.  More precisely, for a cloud covered earth location, cloud base height is the set of altitudes of the bases of the clouds that intersect the local vertical at this location.  The reported heights are horizontal spatial averages over a cell, i.e., a square region of the earth’s surface.  If a cloud layer does not extend over an entire cell, the spatial average is limited to the portion of the cell that is covered by the layer.  As a threshold, only the height of the base of the lowest altitude cloud layer is required and the objective is to report cloud base height for all distinct cloud layers.

Units:  km

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.1-1
	             1. Moderate
	10 km
	1.0 km

	40.4.1-10
	             2. Fine, nadir
	  6 km
	1.0 km

	40.4.1-2
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.4.1-3
	c.  Horizontal Coverage
	Global
	Global

	
	d.  Vertical Cell Size
	N/A
	N/A

	40.4.1-4
	e.  Vertical Reporting Interval
	Base of highest cloud and lowest cloud
	Base of all distinct cloud layers

	40.4.1-5
	f.  Measurement Range
	0 – 20 km
	0 – 30 km

	40.4.1-6
	g.  Measurement Uncertainty
	2 km
	0.25 km

	40.4.1-7
	h.  Mapping Uncertainty
	1.5 km 
	1 km

	40.4.1-8
	i.  Maximum Local Average Revisit Time (S)
	6 hrs 
	4 hrs

	40.4.1-9
	j. Deleted.
	
	

	40.4.1-11
	k. Long Term Stability (C)
	2.0 km
	0.1 km

	40.4.1-12
	l.  Latency (S)
	90 minutes
	15 minutes


40.4.2  Cloud Cover/Layers

Cloud cover is defined as the fraction of a given area on the earth’s surface for which a locally normal line segment, extending between two given altitudes, intersects a cloud.  As a threshold, cloud cover is required for up to four layers of the atmosphere between the surface and an altitude of 20 km.  As an objective, cloud cover is required for contiguous, 0.1 km thick layers at 0.1 km increments in altitude, from the surface of the earth to an altitude of 30 km.  The product will also include a binary (cloudy/not cloudy) map indicating the HCSs which contain clouds.

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.2-1
	              1. Moderate
	25 km
	1 km

	40.4.2-12
	              2. Fine, nadir
	 6 km
	1 km

	40.4.2-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	
	c.  Vertical Cell Size
	N/A
	N/A

	40.4.2-3
	d.  Vertical Reporting Interval
	4 layers
	0.1 km

	40.4.2-4
	e.  Horizontal Coverage
	Global
	Global

	40.4.2-5
	f.  Vertical Coverage
	0 - 20 km
	0 - 30 km

	40.4.2-6
	g.  Measurement Range
	0 - 1.0 HCS Area
	0 - 1.0

	40.4.2-7
	h.  Measurement Accuracy
	0.07 HCS area (nadir)

0.1 HCS area  (EOS)
	0.05

	40.4.2-8
	i.  Measurement Precision
	0.07 HCS area (nadir)

0.15 HCS area (EOS)
	0.025

	40.4.2-9
	j.  Mapping Uncertainty
	1.5 km 
	1 km

	40.4.2-10
	k.  Max Local Average Revisit Time (S)
	6 hrs 
	4 hrs

	40.4.2-11
	l. Deleted.
	
	

	40.4.2-13
	m.  Latency (S)
	90 minutes
	15 minutes

	40.4.2-14
	n. Binary Map HCS
	Pixel Size
	

	40.4.2-15
	o. Binary Map HRI
	HCS
	

	40.4.2-16
	p. Binary Map Measurement Range
	Cloudy/not cloudy
	

	40.4.2-17
	q. Binary Map Probability of Correct typing
	Day, Ocean, OD<0.5   92%

Day, Ocean, OD>0.5   99%

Day, Land, OD<1        85%

Day, Land OD>1         93%

Night, Ocean OD<0.5  90%

Night, Ocean, OD>0.5 96%

Night, Land, OD<1      85%

Night, Land, OD>1      90%
	


40.4.3  Cloud Effective Particle Size

Effective cloud particle size is defined as the ratio of the third moment of the drop size distribution to the second moment, averaged over a layer of air within a cloud.

Units: (m

	Para. No.
	
	Threshold 
	Objectives

	40.4.3-1
	a.  Horizontal Cell Size
	25 km (Moderate, EOS)

5 km (Fine, nadir)
	10 km

	40.4.3-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.4.3-3
	c.  Vertical Cell Size
	Vertical Reporting Interval
	Vertical Reporting Interval

	40.4.3-4
	d.  Vertical Reporting Interval
	Up to 4 layers
	0.3 km

	40.4.3-5
	e.  Horizontal Coverage
	Global
	Global

	40.4.3-6
	f.  Vertical Coverage
	0 - 20 km
	0 - 30 km

	40.4.3-7
	g.  Measurement Range
	0-50 m
	(TBD)

	40.4.3-8
	h.  Measurement Accuracy
	5.5m (Day, water, OD<1)

8m (Day, ice, OD<1)

2m (Day, water, OD>1)

3.5m (Day, ice, OD>1)

4m (Night)
	Greater of 5% or 2 (m

	40.4.3-9
	i.  Measurement Precision
	1m (Day, water)

1.5m (Day, ice,)

2m (Night)


	2%

	40.4.3-10
	j.  Long Term Stability
	2%
	1%

	40.4.3-11
	k.  Mapping Uncertainty
	1.5 km  
	1 km

	40.4.3-12
	l.  Maximum Local Average Revisit Time (S)
	6hrs 
	3 hrs

	40.4.3-13
	m. Deleted.
	
	

	40.4.3-14
	n.  Latency (S)
	90 minutes
	15 minutes

	40.4.3-15
	o. Fine Measurement Uncertainty
	5.5m (Day, water, OD<1)

12m (Day, ice, OD<1)

2.5 m (Day, water, OD>1)

4m (Day, ice, OD>1)

4m (Night)
	


40.4.4  Cloud Ice Water Path 

Cloud ice water path is defined as the equivalent amount of water within cloud ice particles in a specified segment of a vertical column of the atmosphere.  For this EDR, vertical cell size is the vertical height of the column segment and the vertical reporting interval specifies the locations of the column segment bottoms for which cloud ice water path must be reported. 

Units: kg/mm2
	Para. No.
	
	Thresholds
	Objectives

	40.4.4-1
	a.  Horizontal Cell Size
	50 km
	10 km

	40.4.4-2
	b.  Horizontal Reporting Interval
	50 km
	10 km

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

	40.4.4-4
	d.  Vertical Reporting Interval
	N/A (Total Column)
	0.3 km

	40.4.4-5
	e.  Horizontal Coverage
	Global
	Global

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

	40.4.4-7
	g.  Measurement Range
	0.3 to 2.6 kg/m2 
	0 to 2 mm

	40.4.4-8
	h.  Measurement Accuracy
	25%
	0.05 mm or 10%

	40.4.4-9
	i.  Measurement Precision
	50 %
	0.02 mm or 4%

	40.4.4-10
	j.  Long Term Stability
	2%
	1%

	40.4.4-11
	k.  Mapping Uncertainty
	3 km
	1 km

	40.4.4-12
	l.  Max Local Average Revisit Time (S)
	8 hrs 
	3 hrs

	40.4.4-13
	m. Deleted.
	
	

	40.4.4-14
	n.  Latency (S)
	156 minutes
	15 minutes


40.4.5  Cloud Liquid Water

Cloud liquid water is defined as the equivalent amount of water within non-precipitating clouds in a specified segment of a vertical column of the atmosphere.  For this EDR, vertical cell size is the vertical height of the column segment and the vertical reporting interval specifies the locations of the column segment bottoms for which cloud liquid water must be reported.

Units:  kg/m2
	Para. No.
	
	Thresholds
	Objectives

	40.4.5-1
	a.  Horizontal Cell Size
	20 km
	5 km

	40.4.5-2
	b.  Horizontal Reporting Interval
	20 km
	5 km

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

	40.4.5-4
	d.  Vertical Reporting Interval
	N/A (Total Column)
	0.3 km

	40.4.5-5
	e.  Horizontal Coverage
	Global
	Global

	40.4.5-6
	f.  Vertical Coverage
	0 - 20 km
	0 - 30 km

	40.4.5-7
	g.  Measurement Range
	0 to 5 kg/m2
	0 – 2 mm

	
	h.  Measurement Uncertainty
	
	

	40.4.5-8
	
1. Over ocean
	Ice-free , no precip  0.08 kg/m2         Ice –free with precip 0.23 kg/m2
	0.01 mm

	40.4.5-9
	
2. Over land or ice
	No precip 0.21 kg/m2                     Precip  0.23 kg/m2
	0.01 mm

	40.4.5-10
	i.  Mapping Uncertainty
	3 km
	1 km

	40.4.5-11
	j.  Max Local Average Revisit Time (S)
	8 hrs
	4 hrs

	40.4.5-12
	k. Deleted.
	
	

	40.4.5-13
	l.  Long Term Stability (C)
	Greater of 0.05 mm or 10%
	Greater of 0.01 mm or 1%

	40.4.5-14
	m.  Latency (S)
	90 minutes
	15 minutes


40.4.6  Cloud Optical Thickness (IORD Name: Cloud Optical Depth/Transmissivity)

Cloud optical thickness is defined as the extinction (scattering + absorption) vertical optical thickness of each and every distinguishable cloud layer in a vertical column of the atmosphere as well as the total optical thickness of all layers in aggregate.  Optical thickness () is related to transmittance (t) by t= exp (-).

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.6-1
	              1.  Moderate
	25 km 
	10 km

	40.4.6-11
	              2. Fine , nadir
	5 km
	1 km

	40.4.6-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.4.6-3
	c.  Horizontal Coverage
	Global
	Global

	40.4.6-4
	d.  Measurement Range
	0.1 to 64  (units) Day, water

0.1 to 10  (units) Day, ice

0.5 to 10  (units) Night, ice
	(TBD)

	40.4.6-5
	e.  Measurement Accuracy
	0.28 (units) Day, water, OD<1

0.08 (units) Day, ice, OD<1

0.16 (units) Night, ice, OD<1

10% Day, water, OD>1

5% Day, ice, OD>1

10% Night, Ice, OD>1
	5 %

	40.4.6-6
	f.  Measurement Precision
	0.1 (units) Day, water, OD<1

0.023 (units) Day, ice, OD<1

0.025 (units) Night, ice, OD<1

4 %  Day, water, OD>1

3 %  Day, ice OD>1

5 %  Night, ice  OD>1
	Greater of 2 % or (TBD)

	40.4.6-7
	g.  Long Term Stability
	2 %
	1 %

	40.4.6-8
	h.  Mapping Uncertainty
	1.5 km 
	1 km

	40.4.6-9
	i.  Max Local Average Revisit Time (S)
	8 hrs 
	3 hrs

	40.4.6-10
	j. Deleted.
	
	

	40.4.6-12 
	k.  Latency (S)
	90 minutes
	15 minutes

	40.4.6-13
	l. Fine Measurement Uncertainty
	0.3 (units) Day, water, OD<1

0.1 (units) Day, ice, OD<1

0.16 (units) Night, ice, OD<1

10% Day, water, OD>1

10% Day, ice, OD>1

10% Night, Ice, OD>1
	


40.4.7  Cloud Top Height

Cloud top height is defined for each cloud-covered earth location as the set of heights of the tops of the cloud layers overlying the location.  The reported heights are horizontal spatial averages over a cell, i.e., a square region of the earth’s surface.  If a cloud layer does not extend over an entire cell, the spatial average is limited to the portion of the cell that is covered by the layer.  Cloud top height is not defined or reported for cells that are clear.  As a threshold, the height at the top of up to four cloud layers is required.  The objective is to report the cloud top height for all distinct cloud layers.

Units:  km

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.7-1
	                1.  Moderate
	25 km
	1 km

	40.4.7-13
	                2. Fine, nadir
	 5 km
	1 km

	40.4.7-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.4.7-3
	c.  Horizontal Coverage
	Global
	Global

	
	d.  Vertical Cell Size
	 N/A
	N/A

	40.4.7-4
	e.  Vertical Reporting Interval
	Up to 4 layers
	Top of all distinct cloud layers

	40.4.7-5
	f.  Measurement Range
	0-20 km
	(TBD)

	
	g.  Measurement Accuracy
	
	

	40.4.7-6
	
1. Cloud layer optical thickness > 0.1 (TBR)
	0.5 km  Day, water, OT>1

1 km  Night, water OT>1

1 km  Ice  OT>1
	0.3 km

	40.4.7-7
	
2. Cloud layer optical thickness ( 0.1 (TBR)
	2  km  OT < 1
	0.3 km

	40.4.7-8
	h.  Measurement Precision
	0.3 km
	0.15 km

	40.4.7-9
	i.  Long Term Stability
	0.2 km
	0.1 km

	40.4.7-10
	j.  Mapping Uncertainty 
	1.5 km  
	1 km

	40.4.7-11
	k.  Maximum Local Average Revisit Time (S)
	6 hrs 
	4 hrs

	40.4.7-12
	l.   Deleted.
	
	

	40.4.7-14
	m.  Latency (S)
	90 minutes
	15 minutes

	40.4.7-15
	n.  Fine, Measurement Uncertainty
	0.5 km  Day, water, OT>1

1 km  Night, water OT>1

2 km  Day, night, water

1 km  Ice  
	


40.4.8  Cloud Top Pressure 

Cloud top pressure is defined for each cloud-covered earth location as the set of atmospheric pressures at the tops of the cloud layers overlying the location.  The reported pressures are horizontal spatial averages over a cell, i.e., a square region of the earth’s surface.  If a cloud layer does not extend over an entire cell, the spatial average is limited to the portion of the cell that is covered by the layer.  Cloud top pressure is not defined or reported for cells that are clear.  As a threshold, only the pressure at the top of the highest altitude cloud layer is required.  The objective is to report the cloud top pressure for all distinct cloud layers.

Units:  mb

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.8-1
	              1. Moderate
	12.5 km
	1 km

	40.4.8-17
	              2.  Fine, nadir
	 5 km
	1 km

	40.4.8-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.4.8-3
	c.  Horizontal Coverage
	Global
	Global

	40.4.8-4
	d.  Measurement Range
	50 to 1050 mb
	(TBD)

	
	e.  Measurement Accuracy
	
	

	40.4.8-5
	
1. [Surface - 3 km]
	100 mb  OT<1, day/night, water

40 mb    OT> 1 day, water

70 mb    OT>1  night, water
	30 mb

	40.4.8-6
	
2. [3 - 7 km]
	65 mb    OT < 1

40 mb    OT> 1
	22 mb

	40.4.8-7
	
3. [> 7 km]
	30 mb
	15 mb

	
	f.  Measurement Precision
	
	

	40.4.8-8
	
1. [Surface - 3 km]
	25 mb
	10 mb

	40.4.8-9
	
2. [3 - 7 km]
	20 mb
	7 mb

	40.4.8-10
	
3. [> 7 km]
	13 mb
	5 mb

	
	g.  Long Term Stability (TBR)
	
	

	40.4.8-11
	
1. [Surface - 3 km]
	10 mb
	3 mb

	40.4.8-12
	
2. [3 - 7 km]
	7 mb
	2 mb

	40.4.8-13
	
3. [> 7 km]
	5 mb
	1 mb

	40.4.8-14
	h.  Mapping Uncertainty
	1.5 km 
	1 km

	40.4.8-15
	i.  Maximum Local Average Revisit Time (S)
	8 hrs 
	3 hrs

	40.4.8-16
	j. Deleted.
	
	

	40.4.8-18
	k.  Latency (S)
	90 minutes
	15 minutes

	
	l. Fine Measurement Uncertainty
	
	

	40.4.8-19
	             1.  [Surface to 3 km]
	130 mb  OT<1, day, water

100 mb OT<1 night, water

40 mb    OT> 1 day, water

80 mb    OT>1  night, water
	

	40.4.8-20
	             2.  [3 – 7 km]
	70 mb OT < 1

45 mb OT > 1
	

	40.4.8-21
	             3. [> 7 km]
	30 mb
	


40.4.9  Cloud Top Temperature

Cloud top temperature is defined for each cloud-covered earth location as the set of atmospheric temperatures at the tops of the cloud layers overlying the location.  The reported temperatures are horizontal spatial averages over a cell, i.e., a square region of the earth’s surface.  If a cloud layer does not extend over an entire cell, the spatial average is limited to the portion of the cell that is covered by the layer.  Cloud top temperature is not defined or reported for cells that are clear.  As a threshold, only the temperature at the top of the highest altitude cloud layer is required.  The objective is to report the cloud top temperature for all distinct cloud layers.

Units:  K

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.4.9-1
	                  1.  Moderate
	25 km
	1 km

	40.4.9-12
	                  2.  Fine, nadir  
	 5 km
	1 km

	40.4.9-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.4.9-3
	c.  Horizontal Coverage
	Global
	Global

	40.4.9-4
	d.  Measurement Range
	175 to 310 K
	(TBD)

	
	e.  Measurement Accuracy
	
	

	40.4.9-5
	
1. Cloud layer optical thickness > 0.1 (TBR)
	2 K   OT>1, Water cloud, Day

3 K   OT>1, Water cloud, Night

3 K   OT>1, Ice Cloud
	1.5 K

	40.4.9-6
	
2. Cloud layer optical thickness ( 0.1 (TBR)
	6 K OT < 1
	(TBD)

	40.4.9-7
	f.  Measurement Precision
	1.5 K
	0.5 K

	40.4.9-8
	g.  Long Term Stability
	1 K
	0.1 K

	40.4.9-9
	h.  Mapping Uncertainty
	1.5 km 
	1 km

	40.4.9-10
	i.  Maximum Local Average Revisit Time (S)
	6 hrs 
	6 hrs

	40.4.9-11
	j. Deleted.
	
	

	40.4.9-13
	k.  Latency (S)
	90 minutes
	15 minutes

	40.4.9-14
	l.  Fine Measurement Uncertainty
	3 K  Water

5 K  Ice
	


40.4.10  Cloud Particle Size Distribution  

The effective radius re and effective variance (e of a single mode particle size distribution.  The effective radius is the ratio of the third moment of the size distribution to the second moment.  The effective variance characterizes the width of the size distribution (( - applies only to sub-satellite pixels).  These attributes require a polarimeter in addition to a high-resolution imager to attain threshold values.  The refresh requirement for the Cloud Particle Size Distribution product is to provide observations from the satellite nadir-track of any satellite carrying the aerosol polarimeter.

Units:  m

	Para. No.
	
	Thresholds
	Objectives

	 40.4.10-1
	a.  Horizontal Cell Size
	15 km
	5 km

	 40.4.10-2
	b.  Vertical Reporting Interval
	1 km
	0.3 km

	 40.4.10-3
	c. Measurement Range
	0 to 50 for re
0 to 2 for (e
	0 to 80 for re
0 to 3 for (e

	 40.4.10-4
	e.  Measurement Precision
	Greater of 0.5 m or 5 % for re
Greater of 0.04 m or 40 % for (e
	Greater of 0.3 m or 3 % for re
Greater of 0.03 m or 30 % for (e

	 40.4.10-5 
	g.  Mapping Uncertainty
	4 km
	1 km

	 40.4.10-6
	h. Measurement Accuracy
	Greater of 1.0 m or 10 % for re
Greater of 0.05 m or 50 % for (e
	Greater of 0.5 m or 5 % for re
Greater of 0.04 m or 40 % for (e

	 40.4.10-7
	h.  Maximum Local Average Revisit Time (S)
	N/A
	N/A

	 40.4.10-8
	i.  Deleted
	
	

	 40.4.10-9
	j. Long Term Stability (C)
	Greater of 0.5 m or 5 % for re
Greater of 0.04 m or 40 % for (e
	Greater of 0.3 m or 3 % for re
Greater of 0.03 m or 30 % for (e


40.5  Earth Radiation Budget EDRs

All requirements for Earth Radiation Budget EDRs below apply under both clear and cloudy conditions except for the Surface Albedo.

40.5.1  Net Solar Radiation (TOA)  

Net solar radiation is the difference between the incoming solar radiation flux (all wavelengths) at the top of the atmosphere and the outgoing reflected flux (all wavelengths) at the top of the atmosphere.  This parameter is sometimes called “net short-wave radiation (TOA)” since solar radiation is mainly contained in the 0.4 - 4  µm band.  

Units: W/m2
	Para. No.
	
	Thresholds
	Objectives

	40.5.1-1
	a.  Horizontal Cell Size, nadir
	25 km
	10 km

	40.5.1-2
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.5.1-3
	c.  Horizontal Coverage
	Global
	Global

	40.5.1-4
	d.  Measurement Range
	0 – 1400 W/m2
	0 - 1400 W/m2

	40.5.1-5
	e.  Measurement Accuracy
	3 W/m2
	1 W/m2

	40.5.1-6
	f.  Measurement Precision
	15 W/m2
	5 W/m2

	40.5.1-7
	g.  Mapping Uncertainty
	5 km
	2 km

	40.5.1-8
	h.  Max Local Average Revisit Time (S)
	24 hrs
	12 hrs

	40.5.1-9
	i.   Deleted.
	
	

	40.5.1-10
	j.    Deleted
	
	

	40.5.1-11
	k.  Long Term Stability (C)
	0.2 W/m2
	0.1 W/m2


40.5.2  Albedo (Surface)

Surface albedo is defined as the total amount of solar radiation in the 0.4 to 4.0 micron band reflected by the Earth’s surface into an upward hemisphere (sky dome), including both diffuse and direct components, divided by the total amount incident from this hemisphere, including both direct and diffuse components.  This EDR is required during daytime only and under clear conditions only.  This is an instantaneous, not a time-averaged, measurement. 

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	40.5.2-1
	a.  Horizontal Cell Size
	1.6 km (Mod, EOS)

0.75 km (Fine, nadir)
	0.5 km

	40.5.2-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.5.2-3
	c.  Horizontal Coverage
	Global
	Global

	40.5.2-4
	d.  Measurement Range
	0 - 1.0 units of albedo
	0 - 1.0

	40.5.2-5
	e.  Measurement Accuracy
	0.025 units of albedo
	0.0125

	40.5.2-6
	f.  Measurement Precision
	0.02 units of albedo
	0.01

	40.5.2-7
	g.  Long Term Stability
	0.01 units of albedo
	0.01

	40.5.2-8
	h.  Mapping Uncertainty
	1.5 km 
	1.0 km

	40.5.2-9
	i.  Max Local Average Revisit Time (S)
	24 hrs 
	4 hrs

	40.5.2-10
	j. Deleted.
	
	

	40.5.2-11
	k.  Latency (S)
	150 minutes
	60 minutes

	40.5.2-12
	l.  Fine Measurement Uncertainty
	0.03 units of albedo
	


40.5.3  Downward Long-wave Radiation (Surface) 

Downward long-wave radiation (surface) is defined as the irradiance in the 5 - 100 µm wavelength band incident downward at the surface of the earth.  Physical measurements are not required in the entire –5-100 µm band as long as the reported value meets the accuracy requirement specified below.  This is an instantaneous, not a time-averaged, measurement. 

Units:  W/m2
	Para. No.
	
	Thresholds
	Objectives

	40.5.3-1
	a.  Horizontal Cell Size, nadir
	25 km 
	10 km

	40.5.3-2
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.5.3-3
	c.  Horizontal Coverage
	Global
	Global

	40.5.3-4
	d.  Measurement Range
	0 - 500 W/m2
	0 - 500 W/m2

	40.5.3-5
	e.  Measurement Accuracy
	10 W/m2 (TBR)
	3 W/m2

	40.5.3-6
	f.  Measurement Precision
	20 W/m2
	6 W/m2

	40.5.3-7
	g.  Mapping Uncertainty
	5 km
	1 km

	40.5.3-8
	h.  Max Local Average Revisit Time (S)
	14 hrs
	6 hrs

	40.5.3-9
	i.   Latency
	 8 hrs
	6 hrs

	40.5.3-10
	j.  Long Term Stability (C)
	0.5 W/m2
	0.2 W/m2

	40.5.3-11
	k.   Deleted
	
	


40.5.4  Downward Short-wave Radiation (Surface) (IORD Name: Insolation) 

Downward short-wave radiation (surface) is defined as the irradiance at wavelengths less than 4 µm incident downward at the surface of the earth.  This is an instantaneous, not a time-averaged, measurement. 

Units:  W/m2

	Para. No.
	
	Thresholds
	Objectives

	40.5.4-1
	a.  Horizontal Cell Size, nadir
	25 km
	10 

	40.5.4-2
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.5.4-3
	c.  Horizontal Coverage
	Global
	Global

	40.5.4-4
	d.  Measurement Range
	0 - 1400 W/m2
	0 - 1400 W/m2

	40.5.4-5
	e.  Measurement Accuracy
	10 W/m2
	3 W/m2

	40.5.4-6
	f.  Measurement Precision
	20 W/m2 
	6 W/m2

	40.5.4-7
	g.  Mapping Uncertainty
	5 km
	2 km

	40.5.4-8
	h.  Max Local Average Revisit Time (S)
	24 hrs
	24 hrs

	40.5.4-9
	i.  Latency
	 8 hrs
	  6 hrs

	40.5.4-10
	j.  Long Term Stability (C)
	0.5 W/m2
	0.2 W/m2

	40.5.4-11
	k.  Deleted
	
	


40.5.5  Outgoing Long-wave Radiation (Top of Atmosphere) (IORD Name: Total Long-wave Radiation) 

Outgoing long-wave radiation (top of atmosphere - TOA) is defined as the outgoing (upward) flux of long-wave radiation (5 - 100 µm) at the top of the atmosphere.  This is an instantaneous, not a time-averaged, measurement. 

Units:  W/m2
	Para. No.
	
	Thresholds
	Objectives

	40.5.5-1
	a.  Horizontal Cell Size, nadir
	25 km
	10 km

	40.5.5-2
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.5.5-3
	c.  Horizontal Coverage
	Global
	Global

	40.5.5-4
	d.  Measurement Range
	0 – 500 W/m2
	0 - 500 W/m2

	40.5.5-5
	e.  Measurement Accuracy
	5 W/m2
	2 W/m2

	40.5.5-6
	f.  Measurement Precision
	12 W/m2
	5 W/m2

	40.5.5-7
	g.  Mapping Uncertainty
	5 km
	2 km

	40.5.5-8
	h.  Maximum Local Average Revisit Time (S)
	12 hours (once/daytime & once/nighttime)
	4 hr

	40.5.5-9
	i. Latency.
	  8 hrs
	 6 hrs

	40.5.5-10
	j.  Long Term Stability (C)
	 0.2 W/m2
	0.1 W/m2

	40.5.5-11
	k. Deleted
	
	


40.5.6  Solar Irradiance 

Solar irradiance is the radiated power incident on a surface orthogonal to the line of sight to the sun from the location of the spacecraft.  The total irradiance (all wavelengths) and the spectral (0.2 – 2.0 (m) irradiance, are to be reported.

Units:  W/m2

	Para. No.
	
	Thresholds
	Objectives

	
	a.  Measurement Range
	
	

	40.5.6-1
	
1. Total
	1310 – 1420 W/m2
	1310 - 1420 W/m2

	40.5.6-2
	
2.Spectral ( 0.2 - 2.0 µm)
	0 - 10 W/m2/nm
	0 - 10 W/m2/nm

	40.5.6-3
	
Deleted
	
	

	
	b.  Measurement Uncertainty 
	
	

	40.5.6-4
	
1. Total
	1.5 W/m2
	0.5 W/m2

	40.5.6-5
	
2. Spectral (0.2 – 2.0 µm)
	1 %
	0.1 %

	40.5.6-6
	
Deleted
	
	

	
	c.  Long Term Stability 
	
	

	40.5.6-7
	
1. Total (C)
	0.002 %/yr
	0.0005 %/yr

	40.5.6-8
	
2. Spectral ( 0.2 - 2.0 µm) (C)
	
	

	40.5.6-9
	
 Deleted
	
	

	40.5.6-11
	                     a. [( < 0.6 (m]
	0.02 %/yr
	0.01 %/yr

	40.5.6-12
	                     b. [( > 0.6 (m]
	0.01 %/yr
	0.01 %/yr

	40.5.6-10
	d.  Reporting Frequency
	20 min of viewing sun per orbit, one satellite
	20 min of viewing sun per orbit, for each of three satellites

	40.5.6-13
	e.  Measurement Precision
	
	

	40.5.6-14
	               1. Total
	0.002%/yr
	0.0005%/yr

	40.5.6-15
	               2. . Spectral ( 0.2 - 2.0 µm)
	0.02 %/yr
	0.01 %/yr

	40.5.6-16
	f.  Spectral Resolution
	
	

	40.5.6-17
	                1. [( < 0.28 (m]
	1 nm
	0.1 nm

	40.5.6-18
	                2. [0.28 < ( < 0.4 (m]
	5 nm
	0.1 nm

	40.5.6-19
	                3. [( > 0.40 (m]
	35 nm
	1.0 nm


40.6  Land EDRs

40.6.1  Land Surface Temperature

Land surface temperature (LST) is defined as the skin temperature of the uppermost layer of the land surface.  This EDR is required under clear conditions only.

Units:  K

	Para. No.
	
	Threshold 
	Objectives

	40.6.1-1
	a.  Horizontal Cell Size
	0.75 km (nadir)

1.3 km  (EOS)
	1 km

	40.6.1-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.6.1-3
	c.  Horizontal Coverage
	Land
	Land

	40.6.1-4
	d.  Measurement Range
	213 K - 343 K
	183 K - 343 K

	40.6.1-5
	e.  Measurement Accuracy
	2.4 K
	1 K

	40.6.1-6
	f.  Measurement Precision
	0.5 K
	0.025 K

	40.6.1-7
	g.  Mapping Uncertainty
	1.5 km   
	1 km

	40.6.1-8
	h.  Max Local Average Revisit Time (S)
	6 hrs 
	3 hrs

	40.6.1-9
	i.  Deleted.
	
	

	40.6.1-10
	j.  Latency (S)
	90 minutes
	15 minutes

	40.6.1-11
	k.  Measurement Uncertainty, Nadir
	2.50 K
	


40.6.2  Vegetation Index 

Normalized difference vegetation index (Top of the Atmosphere) is most directly related to absorption of photosynthetically active radiation, but is often correlated with biomass or primary productivity.  Red spectral measurements are sensitive to the chlorophyll content of vegetation and the near IR to the mesophyll structure of leaves.  The normalized ratio (IR-Red)/(IR+ Red) has a close relationship with the photosynthetic capacity of specific  vegetation types.

The NASA/NOAA NDVI (for AVHRR-3) is defined as follows:




NDVI = RATIO of [(Reflectance band 2 - reflectance band 1)/ sum],




where:
Band 2 = NIR band (0.72-1.0 microns);





Band 1 = VIS band (0.572-0.703 microns).

These specific spectral ranges are not required.  

This product also contains a Top of the Canopy Enhanced Vegetation Index (EVI) which is defined as an index using three or more bands and of an appropriate derived functional form designed to be more robust than NDVI under variations in atmospheric conditions and soil properties.  The requirements below apply only under clear, daytime conditions.

Units:  Dimensionless

	Para. No.
	
	Threshold 
	Objectives

	40.6.2-1
	a.  Horizontal Cell Size
	0.8 km (Mod, EOS)

0.375 km (Fine, nadir)
	1 km

	40.6.2-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.6.2-3
	c.  Horizontal Coverage
	Land
	(TBD)

	40.6.2-4
	d.  Measurement Range
	-1 to +1 NDVI units

-1 to +1 EVI units
	-1 to +1 NDVI units

	40.6.2-5
	e.  Measurement Accuracy
	0.016 NDVI units (Mod)
	0.03 NDVI units

	40.6.2-6
	f.  Measurement Precision
	0.02 NDVI units (Mod)
	0.02 NDVI units

	40.6.2-7
	g.  Long Term Stability
	0.01 NDVI units
	0.04 NDVI units

	40.6.2-8
	h.  Mapping Uncertainty
	1.5 km EOS; 0.4 km (nadir)
	1 km

	40.6.2-9
	i.  Max Local Average Revisit Time (S)
	24 hrs 
	24 hrs

	40.6.2-10
	j. Deleted.
	
	

	40.6.2-11
	k. Measurement Uncertainty for EVI
	0.11 units of EVI
	

	40.6.2-12
	l.  Long Term Stability (C)
	0.04 NDVI units 
	0.04 NDVI units

	40.6.2-13
	m.  Latency (S)
	90 minutes 
	15 minutes

	40.6.2-14
	n.  Fine Measurement Uncertainty, NDVI
	0.020 NDVI units
	


40.6.3  Snow Cover/Depth

Horizontal and vertical extent of snow cover.  As a threshold, only fraction of snow cover in the specified horizontal cell (clear or cloudy) is required, regardless of depth.  As an objective, fraction of snow cover for snow having a specified minimum depth is required in the specified horizontal cell for a set of specified minimum depths.  In addition, a binary product will give a snow/no snow flag.

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size  
	
	

	40.6.3-1
	       1.Clear
	0.8 km  (nadir)

1.6 km  (EOS)
	1 km

	40.6.3-2
	 2. All weather and/or nighttime
	12.5 km.
	1 km

	40.6.3-3
	b.  Horizontal Reporting Interval
	HCS 
	1 km

	40.6.3-4
	c.  Snow Depth Ranges
	Snow/No snow
	> 8 cm, > 15 cm, > 30 cm, >51 cm, >76 cm

	40.6.3-5
	d.  Horizontal Coverage
	Land Snow/No snow
	Land & Ice

	40.6.3-6
	e.  Vertical Coverage
	 Land 
	0 - 1 m

	40.6.3-7
	f.  Measurement Range
	0 – 1 HCS 
	0 - 1 per snow depth category

	
	g.  Measurement Uncertainty
	
	

	40.6.3-8
	
1.. Clear - daytime
	10 %  

(snow/no snow)
	10 % for snow depth

	40.6.3-9
	
2. Cloudy and/or nighttime
	20 % (snow/no snow)
	10 %

	
	h.  Mapping Uncertainty
	
	

	40.6.3-10
	
1. Clear

	1.5 km ( EOS)
	1 km

	40.6.3-11
	
2. Cloudy
	3 km ( EOS)
	1 km

	40.6.3-12
	i.  Max Local Average Revisit Time (S)
	12 hrs 
	3 hrs

	40.6.3-13
	j. Deleted.
	
	

	40.6.3-14
	k.  Binary HCS
	Clear, day, nadir  0.4 km

Clear, day, EOS   0.8 km 
	

	40.6.3-15
	l.  Sensing Depth (all weather)
	0 to 40 cm
	1 m

	40.6.3-16
	m.  Long Term Stability (C)
	10 %
	1% continental

	40.6.3-17
	n.  Latency (S)
	90 minutes
	15 minutes

	40.6.3-18
	o. Binary Map- Measurement Range
	Snow/No Snow
	

	40.6.3-19
	p. Binary Map- Probability of Correct Typing
	95%
	


40.6.4  Surface Type
Surface type is defined as one of the seventeen International Geosphere Biosphere Program (IGBP) classes defined below.  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 have 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.


Units:

Type:  N/A

Vegetation Cover:  per cent

	Para. No.
	
	Threshold 
	Objectives

	40.6.4-1
	a.  Horizontal Cell Size
	1 km
	0.25 km

	
	

	
	

	40.6.4-2
	
 Deleted
	
	

	40.6.4-3
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.6.4-4
	c.  Horizontal Coverage
	Land
	Land

	
	

	
	

	40.6.4-5
	
 Deleted
	
	

	
	d.  Measurement Range
	
	

	40.6.4-6
	
1. Vegetation/surface type
	17 Types (Specified above)
	17 Types (Specified above)

	40.6.4-7
	
2. Vegetation cover
	0 - 100 %
	0 - 100 %

	40.6.4-8
	e.  Measurement Accuracy (veg. cover)
	2 0%
	2 %

	40.6.4-9
	f.  Measurement Precision (veg. cover)
	10 %
	0.1 %

	40.6.4-10
	g.  Correct Typing Probability (vegetation /surface type)
	88 %
	98 %

	40.6.4-11
	h.  Mapping Uncertainty
	1.5 km 
	1 km

	40.6.4-12
	i.  Max Local Average Revisit Time (S)
	24 hrs 
	3 hrs

	40.6.4-13
	j. Deleted.
	
	

	40.6.4-14
	k.  Latency (S)
	90 minutes
	15 minutes


40.6.4.1  Active Fires (Application of Surface Type EDR)

Active surface fires are natural or anthropogenic fires.  This application of the Surface Type EDR provides (a) geolocation of the pixels in which active fires are detected, (b) the sub-pixel average temperature of each active fire, and (c) the sub-pixel area of each active fire.  The number of bands for which these products are provided is algorithm dependent and therefore TBD.  A global, binary “fire/no fire” map is neither required nor desired.  The products for this application are desired during both day and night time for clear-sky conditions and within clear areas under conditions of broken clouds.
Units:  Degrees latitude and longitude for geolocation, K for sub-pixel average temperature, m2 for active fire area. 

	Para. No.
	
	Thresholds
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.6.4.1-1
	     1.  At nadir
	0.75 km 
	0.5 km 

	40.6.4.1-2
	     2.  Worst case
	1.6 km 
	0.5 km 

	40.6.4.1-3
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.6.4.1-4
	c.  Horizontal Coverage
	Land
	Land

	
	d.  Measurement Range: 
	
	

	40.6.4.1-5
	     1.  Sub-pixel average temperature of active fire
	800 K – 1200 K
	800 K – 1200 K

	40.6.4.1-6
	     2.  Sub-pixel area of active fire
	from 1000 m2 to 50 m times ground sample distance in scan direction (TBR)
	from (50 m)2 to 100 m by greater of pixel in-scan and in-track dimensions (TBR).

	
	e.  Measurement Uncertainty 
	
	

	40.6.4.1-7
	     1.  Sub-pixel average temperature of active fire
	50 K 
	25 K 

	40.6.4.1-8
	     2.  Sub-pixel area of active fire
	30% 
	15% 

	40.6.4.1-9
	f.  Mapping Uncertainty
	0.4km 
	0.1 km

	40.6.4.1-11
	g.  Maximum Local Average Revisit Time (S)
	6 hrs
	1 hour

	40.6.4.1-12
	h. Deleted.
	
	

	40.6.4.1-10
	i.  Deleted
	
	

	40.6.4.1-13
	j. Latency (S)
	90 minutes
	15 minutes


40.7  Ocean/Water EDRs

40.7.1  Currents (DoD-Coastal; DOC-Surface)  -  DELETED

40.7.2  Fresh Water Ice  -  Moved to 40.7.8.1

40.7.3  Ice Surface Temperature

As a threshold, the temperature of the surface of ice over land or water is required.  The objective is to measure the atmospheric temperature 2 m above the surface of the ice.  This EDR is required under clear conditions only.

Units:  K

	Para. No.
	
	Threshold 
	Objectives

	
	a.  Horizontal Cell Size
	
	

	40.7.3-1
	        1.  Nadir
	1.0 km
	0.1 km

	40.7.3-9
	        2.  Worst case
	1.6 km
	0.1 km

	40.7.3-2
	b.  Horizontal Reporting Interval
	1.0 km
	0.1 km

	40.7.3-3
	c.  Horizontal Coverage
	Ice-covered land/water
	Ice-covered land/water

	40.7.3-4
	d.  Measurement Range
	213 K – 275 K 
	213 K - 293 K (2 m above ice)

	40.7.3-5
	e.  Measurement Uncertainty
	0.5 K
	(TBD)

	40.7.3-6
	f.  Mapping Uncertainty, nadir
	0.4 km
	0.1 km

	40.7.3-7
	g.  Maximum Local Average Revisit Time (S)
	24 hrs 
	12 hrs

	40.7.3-8
	h. Deleted.
	
	

	40.7.3-10
	i.   Latency (S)
	90 minutes
	15 minutes


40.7.4  Littoral Sediment Transport  -  DELETED

40.7.5  Net Heat Flux

Net heat flux refers to net surface flux over oceans (including ice covered).  Components are long-wave and short-wave radiation, latent heat flux and sensible heat flux.  The requirements below apply under clear conditions only.

Units:  W/m2

	Para. No.
	
	Threshold 
	Objectives

	40.7.5-1
	a.  Horizontal Cell Size
	20 km
	5 km

	40.7.5-2
	b.  Horizontal Reporting Interval
	HCS
	(TBD)

	40.7.5-3
	c.  Horizontal Coverage
	Oceans
	Global Oceans

	40.7.5-4
	d.  Measurement Range
	0 - 2000 W/m2
	0 - 2000 W/m2

	40.7.5-5
	e.  Measurement Accuracy
	10 W/m2
	1 W/m2

	40.7.5-6
	f.  Measurement Precision
	25 W/m2
	1 W/m2

	40.7.5-7
	g.  Mapping Uncertainty
	1.5 km  
	(TBD)

	40.7.5-8
	h.  Maximum Local Average Revisit Time (S)
	6 hrs 
	3 hrs

	40.7.5-9
	i. Deleted.
	
	

	40.7.5-10
	j.  Latency (S)
	24 hours
	6 hours


40.7.6  Ocean Color/Chlorophyll

Ocean color is defined as the spectrum of water-leaving radiances (Lw), i.e. the portion of the visible-near infrared light that is reflected at the surface.  All geophysical quantities of interest, e.g., the concentration of phytoplankton pigment chlorophyll ( (chlorophyll-() and the inherent optical properties of absorption and scattering of surface waters (ocean optical properties), are derived from these Lw values.  Water leaving radiances are measured in mW cm-2 m-1 sr-1.  Ocean optical properties, absorption, and scattering are estimated at each measured visible wavelength, and have units of m-1 while chlorophyll-( is measured in mg m-3.  This EDR is required under clear, daytime conditions only. 

Units:  

Ocean Color : W m-2 m-1 sr-1
Ocean Optical Properties: m-1
Chlorophyll: mg m-3
	Para. No.
	
	Threshold 
	Objectives

	
	a. Horizontal Cell Size
	
	

	40.7.6-1
	
1. Worst case
	1.6 km
	0.1 km

	40.7.6-2
	
2. Nadir
	0.75 km
	0.1 km

	40.7.6-3
	b.  Horizontal Reporting Interval
	HCS
	HCS

	40.7.6.7-29
	c.  Horizontal Coverage
	Oceans
	Oceans

	40.7.6-4
	
Deleted
	
	

	40.7.6-5
	
 Deleted
	
	

	
	d.  Measurement Range
	
	

	40.7.6-13
	              1. Ocean Color
	1.0 - 10 W m-2 m-1 sr-1 
	0. 05-10 W m-2 m-1 sr-1

	
	              2. Optical Properties
	
	

	40.7.6-14
	                    a. Absorption
	0.01 – 10 m-1 
	0.005 – 20 m-1

	40.7.6-15
	                    b.  Scattering
	0.01 – 50 m-1 
	0.005 – 75 m-1

	40.7.6-16
	                    c.  Chlorophyll Fluorescence
	N/A
	Detectable signals in waters with chlorophyll from 0.1 to 50 mg m-3 at 1 km resolution.

	40.7.6-6
	               3.  Chlorophyll
	0.05 – 50 mg/m3
	0.001 - 100 mg/m3 

	
	e.  Measurement Accuracy
	
	

	
	               1.  Ocean Color
	
	

	40.7.6-17
	                      a.  Operational
	10 %
	5 %

	40.7.6-18
	                      b. Deleted.
	
	

	
	               2.  Optical Properties
	
	

	40.7.6-19
	                     a.  Operational
	40 %
	30 %

	40.7.6-20
	                     b. Deleted.
	
	

	
	               3.  Chlorophyll
	
	

	40.7.6-7
	                     a.  Operational  
	15%  Chl <1.0 mg/m3

30%  1.0 <Chl <10 mg/m3

50%  Chl >10 mg/m3
	20 %

	40.7.6-21
	                     b. Deleted.
	
	

	
	f.  Measurement Precision
	
	

	
	               1.  Ocean Color 
	
	

	40.7.6-22
	                     a.  Operational
	5 %
	2 %

	40.7.6-23
	                     b. Deleted.
	
	

	
	               2.  Optical Properties
	
	

	40.7.6-24
	                     a.  Operational
	20 %
	20 %

	40.7.6-25
	                     b. Deleted.
	
	

	
	               3. Chlorophyll
	
	

	40.7.6-8
	                     a.  Operational
	20%  Chl <1.0 mg/m3

30%  1.0 <Chl <10 mg/m3

50%  Chl >10 mg/m3
	10 %

	
	g.  Mapping Uncertainty
	
	

	40.7.6-9
	
1. Worst Case
	0.8 km (intermediate swath)
	0.1 km

	40.7.6-10
	
2. Nadir
	0.4 km 
	0.1 km

	40.7.6-11
	h.  Max Local Average Revisit Time (S)
	24 hrs 
	12 hrs

	40.7.6-12
	i. Deleted.
	
	

	40.7.6-26
	j. Long Term Stability (W m-2 m-1 sr-1) (C)

SEE NOTE 1
	Max Chl Absorption 0.5

Min Chl Absorption  0.25

Atmospheric Correction  0.08 
	Max Chl Absorption 0.25

Min Chl Absorption  0.125

Atmospheric correction  0.04

	
	k.  Latency (S)
	
	

	40.7.6-27
	               1. Operational
	180 minutes
	60 minutes

	40.7.6-28
	               2. Deleted.
	
	


Note 1:  Stability is for water leaving radiance at the band of Maximum Chlorophyll absorption (measured at approximately 445 nm), Min Chlorophyll Absorption (at approximately 555 nm), and Atmospheric Correction (at approximately 865 nm).

40.7.7  Ocean Wave Characteristics – Significant Wave Height

Ocean wave characteristics are defined as the height of ocean waves expressed as significant wave height (i.e., the average height of the highest 1/3 of the waves in a horizontal cell) and direction of ocean waves.  The requirements below apply under both clear and cloudy conditions.  Refresh requirement is to provide observations along the satellite nadir-track of any satellite carrying an altimeter.

Units:

Height:  m

Direction:  Degrees from north

	Para. No.
	
	Thresholds
	Objectives

	40.7.7-1
	a.  Horizontal Cell Size, Nadir, along track
	2.5 – 20 km  (sea state dependent)
	2.5 km

	
	
	
	

	40.7.7-2
	Deleted
	
	

	40.7.7-3
	 Deleted
	
	

	40.7.7-4
	Deleted
	
	

	40.7.7-5
	b.  Horizontal Reporting Interval
	(TBD)
	(TBD)

	40.7.7-6
	c.  Horizontal Coverage
	Global, ice-free ocean and Great Lakes
	Global, ice-free ocean and Great Lakes

	
	d.  Measurement Range
	
	

	40.7.7-7
	
1. Height
	0.1 - 30 m
	0.0 - 30 m

	40.7.7-8
	
2. Deleted
	
	

	
	e.  Measurement Accuracy
	
	

	40.7.7-9
	
1. Height
	0.2 m
	0.2 m

	40.7.7-10
	
2. Deleted
	
	

	
	f.  Measurement Precision
	
	

	40.7.7-11
	
1. Height
	0.2 m or 10%, whichever is greater
	0.1 m or 10% whichever is greater

	40.7.7-12
	
2. Deleted
	
	

	40.7.7-13
	g.  Mapping Uncertainty
	2 km
	0.25 km

	
	
	
	

	40.7.7-14
	 Deleted
	
	

	40.7.7-15
	h.  Maximum Local Average Revisit Time
	N/A
	N/A

	40.7.7-16
	i. Deleted.
	
	

	40.7.7-17
	j.  Latency (S)
	120 minutes
	15 minutes


40.7.8  Sea Ice Characterization

Sea ice age is defined as the time that has passed since the formation of the surface layer of an ice covered region of the ocean.  The content of the sea ice age EDR is the typing of areas of sea ice by age.  The requirements below apply under all weather conditions.

Units:

Ice age:  WMO Nomenclature Class

Ice edge Concentration: Tenths

	Para. No.
	
	Threshold 
	Objectives

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

	
	     Clear
	2.4 km
	0.1 km

	
	     All Weather
	20 km
	0.05 km

	40.7.8-2
	b.  Horizontal Reporting Interval 
	HCS
	HCS

	40.7.8-3
	c.  Horizontal Coverage
	Oceans
	All ice covered regions of the global ocean

	
	d.  Measurement Range
	
	

	40.7.8-4
	
1. Ice Age Classes
	New/Young, First Year, Multi-year
	Ice free, Nilas, GreyWhite, Grey, White,  First Year Medium, First Year thick, Second Year, and Multiyear; Smooth and Deformed Ice

	40.7.8-5
	
2. Ice Concentration
	1/10 to 10/10
	0/10 to 10/10

	40.7.8-6
	e.  Probability of Correct Typing (Ice Age)
	80% (First year from Multi-year)

70% (New/Young from First year)

70% (New/Young from Multi-year)
	90 %

	40.7.8-7
	f.  Measurement Uncertainty (Ice Concentration)
	1/10
	5 %

	40.7.8-8
	g.  Mapping Uncertainty
	1.5 km  
	0.05 km

	40.7.8-9
	h.  Max Local Average Revisit Time (S)
	24 hrs 
	6 hrs

	40.7.8-10
	i. Deleted.
	
	

	40.7.8-11
	j.  Long Term Stability (C)
	1 % concentration
	

	40.7.8-12
	k.  Latency (S)
	8 hrs
	15 minutes


40.7.8.1  Fresh Water Ice (Application of Sea Ice Characterization)

Fresh water ice concentration is defined as the fraction of a specified area of fresh water that is covered by ice.  Ice edge boundary is the contour separating fresh water from fresh water ice.  The error in ice edge boundary location is defined as the distance between a measured boundary point and the nearest point on the true ice edge boundary.  This product is required by OMPS for processing the Ozone EDR.

	Para No.
	
	Threshold 
	Objectives

	
	a. Horizontal Cell Size
	
	

	40.7.8.1-1
	     Nadir
	0.8 km
	(TBD)

	40.7.8.1-2
	     Worst Case
	3.2 km
	4 times 0.65 km (TBR)

	40.7.8.1-3
	b.  Horizontal Reporting Interval 
	HCS
	HCS

	40.7.8.1-4
	c.  Horizontal Coverage
	Fresh water
	Fresh water

	40.7.8.1-5
	d.  Measurement Range
	1/10 to 10/10 concentration
	0/10 to 10/10 concentration

	
	f.  Measurement Uncertainty 
	
	

	40.7.8.1-6
	   1.  Ice edge Boundary
	0.4 km  Nadir

1.0 km  EOS
	5 km

	40.7.8.1-7
	    2. Ice concentration
	0.10
	10%

	40.7.8.1-8
	g.  Mapping Uncertainty
	1.5 km  
	1 km

	40.7.8.1-9
	h.  Max Local Average Revisit Time (S)
	24 hrs 
	6 hrs

	40.7.8.1-10
	i.  Latency (S)
	 90 minutes
	15 minutes


40.7.9  Sea Surface Height

Sea surface height is defined as topography of the ocean surface with respect to the Earth’s reference ellipsoid in a well-maintained terrestrial reference frame.  Its variability is associated with mesoscale, basin scale, and global scale ocean phenomena.  The requirements below apply under both clear and cloudy conditions.

Units: m

	Para. No.
	
	Thresholds
	Objectives

	40.7.9-1
	a.  Horizontal Cell Size (at nadir along track)
	15 km 
	2 km

	40.7.9-2
	b.  Horizontal Reporting Interval
	1 km
	0.2 km

	40.7.9-3
	c.  Horizontal Coverage
	66S to 66N latitude
	85S to 85N latitude

	40.7.9-4
	d.  Deleted
	
	

	
	e.  Measurement Accuracy
	
	

	40.7.9-5
	               1. Coastal/Mesoscale
	6 cm
	4 cm

	40.7.9-11
	               2.  Basin Scale
	5 cm
	3 cm

	40.7.9-12
	               3. Global Scale
	4 cm
	2 cm

	40.7.9-6
	f.  Measurement Precision
	3 cm
	2 cm

	40.7.9-7
	g.  Deleted
	
	

	40.7.9-8
	h.  Deleted
	
	

	40.7.9-9
	i.  Deleted
	
	

	40.7.9-10
	j.  Closest Point to Shore
	10 km
	3 km

	40.7.9-13
	k.  Exact Repeat Orbit
	20 days
	10 days

	40.7.9-14
	l.  Equatorial Track Spacing
	< 165 km
	< 50 km

	
	m.  Timeliness
	
	

	40.7.9-15
	               1.  Coastal/Mesoscale
	24 hr
	3 hr

	40.7.9-16
	               2.  Basin Scale
	3 days
	2 days

	40.7.9-17
	               3.  Global Scale
	3 months 
	2 months

	40.7.9-18
	n.  Long Term Stability (C)
	1 mm yr-1
	0.5 mm yr-1

	40.7.9-19
	o.  Ground cross track repeatability (S)
	( 1 km
	

	40.7.9-20
	p.  Station Keeping (S)
	( 10 min
	


40.7.10  Global Sea Surface Wind Stress 

Surface wind stress is defined as magnitude of the frictional stress of the wind acting on the sea surface, causing it to move as a wind-drift current, and causing the formation of waves.  Measurement range is to be consistent with the 3-25 m/s range as specified in the Global Sea Surface Temperature EDR.  The requirements below apply under both clear and cloudy conditions.

Units:  N/m2
	Para. No.
	
	Thresholds
	Objectives

	40.7.10-1
	a.  Horizontal Cell Size
	20 km
	1 km

	40.7.10-2
	b.  Horizontal Reporting Interval
	20 km
	20 km

	40.7.10-3
	c.  Horizontal Coverage
	Oceans
	Oceans

	40.7.10-4
	d.  Measurement Range 
	0 – 2.2 N m-2 
	0 - 10 N m-2

	40.7.10-5
	e.  Measurement Accuracy
	0.015  N m-2for speeds < 5 m s-1              Speed 5-25 m s-1
 -6.58x10-4 + 2.28x10

-3 W + 1.83x10-4 W2
	0.01 N m-2

	40.7.10-6
	f.  Measurement Precision
	0.02 N m-2
	0.01 N m-2

	40.7.10-7
	g.  Mapping Uncertainty
	3 km
	1 km   

	40.7.10-8
	h.  Maximum Local Average Revisit Time (S)
	8 hrs
	1 hr

	40.7.10-9
	i. Deleted.
	
	

	40.7.10-10
	j.  Latency (S)
	90 minutes
	15 minutes


40.7.11  Mass Loading (IORD Name:  Turbidity)  -  DELETED

40.8  Space Environmental EDRs (TBR)

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.
	Parameter
	Thresholds
	Objectives

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

	40.8.1-2
	b.  Horizontal Coverage
	>30° latitude, N/S
	Global

	40.8.1-3
	c.  Measurement Range
	>30o latitude, N/S
	Global

	40.8.1-4
	d.  Measurement Uncertainty
	50 km
	10 km

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

	40.8.1-6
	f.  Latency (S)
	90 minutes
	15 minutes


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:    Energy flux:   W/m2
              Mean Energy:   eV
	Para. No.
	Parameter
	Thresholds
	Objectives

	
	a.  Measurement Range
	
	

	40.8.2-1
	     1. Energy Flux
	10-4 – 1 W/m2
	5 x 10-5 – 1 W/m2

	40.8.2-7
	     2. Energy Range
	100 eV to 20 KeV
	30 eV to 50 KeV

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

	40.8.2-3
	c.  Horizontal Coverage
	>30o latitude, N/S
	Global

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

	40.8.2-5
	e.  Deleted
	
	

	40.8.2-6
	f.  Deleted
	
	

	40.8.2-8
	g.  Latency (S)
	90 minutes
	15 minutes

	40.8.2-9
	h.  Horizontal Reporting Interval
	100 km
	10 km


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.
	Parameter
	Thresholds
	Objectives

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

	40.8.3-2
	b.  Horizontal Reporting Interval
	25 km
	10 km

	40.8.3-3
	c.  Horizontal Coverage
	>30o latitude, N/S
	Global

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

	40.8.3-5
	e.  Measurement Uncertainty
	10% 
	5%

	40.8.3-6
	f.  Mapping Uncertainty
	10 km
	1 km

	40.8.3-7
	g.  Maximum Local Average Revisit Time (S)
	4 hours
	15 minutes

	40.8.3-8
	h.  Latency (S)
	90 minutes
	15 minutes


40.8.4  Electric Field

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-1 (millivolts per meter)

	Para. No.
	Parameter
	Thresholds
	Objectives

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

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

	40.8.4-3
	b.  Horizontal Reporting Interval
	10 km [TBR]
	1 km [TBR]

	40.8.4-4
	c.  Horizontal Coverage
	Global
	Global

	40.8.4-5
	d.  Measurement Uncertainty
	3.0 mV m-1
	0.1 mV m-1

	40.8.4-6
	e.  Measurement Precision
	2.0 mV m-1
	0.1 mV m-1

	40.8.4-7
	f.  Deleted
	
	

	40.8.4-8
	g.  Latency (S)
	90 minutes
	15 minutes


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 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


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


height
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
	2.5x104 – 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
	90-150 km
	90 - 150 km

	40.8.5-7
	
height
	N/A
	[TBD]

	40.8.5-8
	
htrans
	N/A
	[TBD]

	40.8.5-9
	
nin-situ
	5x103 – 5x106 cm-3
	102 - 107 cm-3

	40.8.5-10
	
TECoverhead
	N/A
	[TBD]

	40.8.5-11
	
Ion composition
	N/A
	O2+, NO+, O+, H+, He+]

	40.8.5-12
	b.  Horizontal Coverage
	Global
	Global

	40.8.5-13
	c.  Vertical Coverage 
	90 km to Satellite Altitude
	90 to 3000 km 

	
	d.  Horizontal Cell Size 
	
	

	40.8.5-14
	       1.  Latitudes: 0-30°
	100 km
	10 km

	40.8.5-15
	       2.  Latitudes: 30-90°
	50 km
	10 km

	40.8.5-16
	       3.  Deleted
	
	

	
	e.  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
	f.  Horizontal Reporting Interval
	Horizontal Cell Size
	Horizontal Cell Size

	40.8.5-20 
	g.  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 units, 30%}
	Greater of {1 TEC unit, 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
	5 km

	40.8.5-27
	           height
	N/A
	[TBD]

	40.8.5-28
	           htrans
	N/A
	[TBD]

	40.8.5-29
	           nIn-situ
	Greater of {104 cm-3 or 20%}
	Greater of {2x102 cm-3 or 5%}

	40.8.5-30
	           TECOverhead
	N/A
	[TBD]

	40.8.5-31
	           Ion composition
	N/A
	5% of local density, ne

	40.8.5-32
	i.  Latency (S)
	90 minutes
	15 minutes


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. 
Units:  nanotesla (nT)

	Para. No.
	Parameters
	Thresholds
	Objectives

	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)
	5 nT
	2 nT

	40.8.6-3
	c.  Measurement Precision (per axis)
	30 nT
	[TBD]

	40.8.6-4
	d.  Deleted
	
	

	40.8.6-5
	e.  Horizontal Cell Size
	100 m
	100 m

	40.8.6-6
	f.  Horizontal Coverage
	Global
	Global

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

	
	h.  Deleted
	
	

	40.8.6-8
	     1.  Deleted
	
	

	40.8.6-9
	     2.  Deleted
	
	

	40.8.6-10
	i.  Latency (S)
	90 minutes
	15 minutes


40.8.7  In-situ Ion Drift Velocity  -  DELETED

40.8.8  In-situ Plasma Density  -  DELETED

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.  

Units:

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

Spectral Index:  Dimensionless

n/n:  Dimensionless

	Para. No.
	Parameter
	Thresholds
	Objectives

	40.8.9-1
	a.  Horizontal Reporting Interval
	50 km
	10 km 

	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
	5 to 104 m

	40.8.9-5
	     3.  Spectral Index
	1 to 5
	1 to 5

	40.8.9-6
	     4.  n/n
	10-2 to 1
	10-2 to 1

	
	d.  Measurement Uncertainty
	
	

	40.8.9-7
	     1.  Mean Plasma Density
	Greater of {20%, 5x104 cm-3}
	Greater of {5%, 2x102 cm-3}

	40.8.9-8
	     2.  Deleted
	
	]

	
	e.  Measurement Precision
	
	

	40.8.9-9
	     1.  Spectral Index
	0.2
	0.1

	40.8.9-10
	     2.  n/n
	10-2
	10-2

	40.8.9-11
	f.  Deleted
	
	

	40.8.9-12
	g.  Latency (S)
	90 minutes
	15 minutes


40.8.10  In-situ Plasma Temperature - Te and 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 ( K)

	Para. No.
	Parameter
	Thresholds
	Objectives

	40.8.10-1
	a.  Horizontal Reporting Interval
	HCS
	HCS

	40.8.10-2
	b.  Horizontal Coverage
	Global
	Global

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

	40.8.10-4
	d.  Measurement Uncertainty
	10 %
	5 %

	40.8.10-5
	e.  Latency (S)
	90 minutes
	15 minutes

	
	f.   Horizontal Cell Size
	
	

	40.8.10-6
	     1.  Latitudes 0-30o N/S
	100 km
	10 km

	40.8.10-7
	     2.  Latitudes 30-90 o N/S
	50 km
	10 km


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.
	Parameter
	Thresholds
	Objectives

	40.8.11-1
	a.  Horizontal Cell Size
	50 km
	10 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 to 1.5

	40.8.11-4
	     2. sigma-ø
	0.1 - 20 radians
	0.1 to 20 radians

	
	d.  Measurement Uncertainty
	
	

	40.8.11-5
	     1. S4
	0.1
	0.1

	40.8.11-6
	     2. sigma-ø
	0.1 radian
	0.1 radians

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

	40.8.11-8
	f.  Latency (S)
	90 minutes
	15 minutes


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 cm-3
Number Density:  cm-3
	Para. No.
	Parameter
	Thresholds
	Objectives

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

	40.8.12-2
	b.  Horizontal Reporting Interval
	500 km
	250 km

	
	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

	
	d.  Vertical Reporting Interval
	
	

	40.8.12-5
	     1.  <120 km
	5 km
	2.5 km

	40.8.12-16
	     2.  120 to 200 km
	10 km
	5 km

	40.8.12-17
	     3.  >200 km
	30 km
	15 km

	40.8.12-6
	e.  Horizontal Coverage
	Global
	Global

	40.8.12-7
	f.  Vertical Coverage
	90 km to Satellite Altitude
	90 to 1600 km

	
	g.  Measurement Range
	
	

	40.8.12-8
	     1.  Atmospheric density
	8.5x10-18 to 5x10-9 g cm-3
	2x10-19 to 5x10-9 g cm-3

	40.8.12-9
	     2.  Number density
	106  to 6x1013 cm-3
	9x104  to 6x1013 cm-3 

	40.8.12-10
	     3.  Neutral composition
	N/A
	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 800 km
	20%
	

	40.8.12-18
	     4.  700-1600 km
	
	15%

	40.8.12-14
	i.  Measurement Precision
	5%
	1%

	40.8.12-15
	j.  Latency (S)
	90 minutes
	15 minutes

	
	k.  Altitude Registration
	
	

	40.8.12-19
	     1.  90 to 500 km
	1 km
	0.5 km

	40.8.12-20
	     2.  500 to 700 km
	1.5 km
	1 km

	40.8.12-21
	     3.  700 to 800 km
	2 km
	

	40.8.12-22
	     4.  700 to 1600 km
	
	1.5 km


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-2sec-1sr-1
	Para. No.
	Parameter
	Thresholds
	Objectives

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

	
	b.  Measurement Range
	
	

	40.8.13-2
	     1.  Energy - ions
	50 keV to 10 MeV 
	50 keV to 10 MeV 

	40.8.13-13
	     2.  Energy - electrons
	50 keV to 4 MeV 
	50 keV to 4 MeV 

	40.8.13-3
	     3.  Total flux
	106 to 5x1011 m-2 s-1 sr-1
	5x105 to 2x1012 m-2 s-1 ster-1

	40.8.13-4
	     4.  Sensor FOV
	0o and 90o (two angles)
	0o and 90o (multiple angles)

	40.8.13-16
	     5.  Energy Resolution (p+)
	6 logarithmically spaced bands
	8 logarithmically spaced bands

	40.8.13-17
	     6.  Energy Resolution (e-)
	5 logarithmically spaced bands
	6 logarithmically spaced bands

	
	c.  Measurement Precision
	
	

	40.8.13-5
	     1.  Deleted
	
	

	40.8.13-6
	     2.  Total flux
	Greater of{106 m-2 s-1 sr-1 , 5%}
	Greater of{105 m-2 s-1 sr-1 , 1%}

	40.8.13-7
	     3.  Sensor FOV
	≤30o
	≤20o 

	
	d.  Measurement Uncertainty
	
	

	40.8.13-8
	     1.  Energy
	10%
	5%

	40.8.13-9
	     2.  Deleted
	
	

	40.8.13-10
	     3.  Deleted
	
	

	
	e.  Total Dose
	
	

	40.8.13-11
	     1.  Range
	N/A
	101 to 106 rads/yr

	40.8.13-12
	     2.  Moderator Range
	N/A
	4, 100, 250, 500 mils Al

	
	f.  Measurement Accuracy
	
	

	40.8.13-14
	     1.  Total Flux
	15%
	10%

	40.8.13-18
	     2.  Sensor FOV
	≤3%
	≤2%

	40.8.13-15
	g.  Latency (S)
	90 minutes
	15 minutes


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-2sec-1sr-1
	Para. No.
	Parameter
	Thresholds
	Objectives

	40.8.14-1
	a.  Horizontal Cell Size
	25 km
	25 km

	40.8.14-2
	b.  Horizontal Coverage
	>30o Latitude, N/S 
	>30o Latitude, N/S 

	
	c.  Measurement Range
	
	

	40.8.14-3
	     1.
Energy (p+)
	10 MeV to 300 MeV 
	10 MeV to 400 MeV 

	
	     2.
Flux – protons
	
	

	40.8.14-4
	              a. p+ < 100 MeV
	5x103 – 2x109 m-2 s-1 ster-1
	5x103 – 2x109 m-2 s-1 ster-1

	40.8.14-13
	              b. p+ > 100 MeV
	103 – 3x108 m-2 s-1 ster-1
	103 – 3x108 m-2 s-1 ster-1

	40.8.14-5
	     3.
Flux – alphas
	N/A
	102 – 108 m-2 s-1 ster-1

	40.8.14-6
	     4.
–Sensor Viewing Angle
	0o 
	0o

	40.8.14-14
	     5.  Linear Energy transfer (Heavy Ions)
	1 – 50 MeV cm2 mg-1
	0.1 to 100 MeV cm2 mg -1

	
	d.  Measurement Precision
	
	

	40.8.14-7
	     1.
Deleted
	
	

	
	     2.
Flux - protons
	
	

	40.8.14-8
	               a.  p+ < 100 MeV
	Greater of {5x10 3 m-2 s-1 ster-1 or 5%}
	Greater of {5x103 m-2 s-1 ster-1 or 1 %}

	40.8.14-15
	               b.  p+ > 100 MeV
	Greater of {103 m-2 s-1 ster-1 or 10 %}
	Greater of {103 m-2 s-1 ster-1 or 2 %}

	
	     3.
FOV
	
	

	40.8.14-9
	               a.  p+ < 100 MeV
	< 120o full angle
	< 120o full angle

	40.8.14-20
	               b.  p+ > 100 MeV
	< 360o full angle
	< 360o full angle

	
	e.  Measurement Accuracy
	
	

	40.8.14-10
	     1.
Deleted
	
	

	
	     2.
Flux
	
	

	40.8.14-11
	              a.  p+ < 100 MeV
	Greater of {5x103 m-2 s-1 ster-1 or 20 %}
	Greater of {5x103 m-2 s-1 ster-1 or 10 %}

	40.8.14-16
	              b.  p+ > 100 MeV
	Greater of {103 m-2 s-1 ster-1 or 10 %}
	Greater of {103 m-2 s-1 ster-1 or 2 %}

	
	     3.
FOV
	
	

	40.8.14-12
	              a.  p+ < 100 MeV
	< 12o
	< 8o

	40.8.14-21
	              b. p+ > 100 MeV
	N/A (isotropic)
	N/A (isotropic)

	
	f.  Deleted
	
	

	40.8.14-17
	     1.  Deleted
	
	

	40.8.14-18
	g.  Latency (S)
	90 minutes
	15 minutes

	40.8.14-22
	h.  Measurement Uncertainty – Energy
	20%
	10%


40.8.15  Solar Extreme Ultraviolet Flux   -  DELETED

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-1sr-1
Pitch Angle:  Degrees

	Para. No.
	Parameter
	Thresholds
	Objectives

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

	40.8.16-2
	b.  Horizontal Coverage
	>30o Latitude, N/S
	>30o Latitude, N/S

	
	c.  Measurement Range (electrons and ions)
	
	

	40.8.16-3
	     1.  Particle Energy
	30 eV - 50 keV
	30 eV – 50 keV

	
	     2.  Flux
	
	

	40.8.16-4
	          a.  Electrons
	109 - 1014 m-2 s-1 ster-1
	109 - 1014 m-2 s-1 ster-1

	40.8.16-15
	          b.  Ions
	109 - 1013 m-2 s-1 ster-1
	108 - 1013 m-2 s-1 ster-1

	40.8.16-5
	     3.  Sensor Viewing Angles
	0o & 90o (2 angles)
	0o – 90o (multiple angles)

	40.8.16-16
	     4.  Particle Energy Resolution
	24 log-periodic energy bands
	32 log-periodic energy bands

	
	d.  Measurement Precision
	
	

	40.8.16-6
	     1.  Deleted
	
	

	40.8.16-7
	     2.  Diff. Direct Energy Flux
	Greater of {109 m-2 s-1 ster-1 or 10%}
	Greater of {108 m-2 s-1 ster-1 or 2%}

	40.8.16-8
	     3.  Sensor FOV
	<15o
	<15%

	
	e.  Measurement Accuracy  
	
	

	40.8.16-9
	     1.  Pass band Center Energy
	2%
	2%

	40.8.16-10
	     2.  Diff Dir Energy Flux
	Greater of {109 m-2sec-1 sr-1 or 15%}
	Greater of {109 m-2sec-1 sr-1 or 15%}

	40.8.16-11
	     3.  Sensor FOV
	<3%
	<3%

	40.8.16-12
	f.  Measurement Uncertainty, Particle Energy
	20%
	15%

	
	g.  Deleted
	
	

	40.8.16-13
	     1.  Deleted
	
	

	40.8.16-14
	     2.  Deleted 
	
	

	40.8.16-17
	h.  Latency (S)
	90 minutes
	15 minutes


40.8.17  Upper Atmospheric Airglow   -  DELETED

40.8.18  Neutral Winds   -  (Moved to P3I)

40.9  Notes on Space Environmental EDRs   -  DELETED

41.1  RDR Requirements

TRD41.1-1  

All RDRs and satellite data (e.g., ephemeris, time, attitude, etc.) required to process RDRs into EDRs shall be provided to the Centrals, Field Terminals (DoD and Civil) as specified in Appendix E, and archive.

TRD41.1-2 
The content and format of the operational RDRs shall be documented in a Unique Interface Document (TBD).

41.1.1  CrIS RDRs

41.1.1.1  CrIS Data

TRD41.1.1.1-1  

The data listed in 41.1.1.2 and its subparagraphs should be provided in the delivered CrIS RDRs.

41.1.1.2  RDR Content and Format

TRD41.1.1.2-1  

The operational RDR should, at a minimum, consist of CCSDS encoded interferograms, telemetry, and calibration data packets.
41.1.1.2.1  Interferogram RDR Packets

TRD41.1.1.2.1-1  

Interferogram CCSDS data packets should be created for each CrIS detector in each band and in each FOV. There are 27 such CCSDS data packets for each CrIS FOR.

TRD41.1.1.2.1-2  

Each interferogram data packet should at a minimum contain the following information: 

·   One filtered/decimated/bit trimmed complex interferogram from a single CrIS detector having sample number, word width and bit trimming; 

·   Band designator (LW, MW, SW); 

·   Interferogram ZPD amplitude; 

·   Spacecraft ID tag (0-31); 

·   CrIS sensor ID or serial number (0-31); 

·   Orbit number (0-65535); 

·   Scan number within an orbit (0-1023); 

·   FOR index (0-31); FOV number (1-9); 

·   Interferometer sweep direction (+, -); 

·   UTC stamp (start of interferometer sweep, +/- 1 msec); 

·   ZPD count position; 

·   Fringe count error flag; 

·   Fail bit trim flag; 

·   Impulse noise count (0-127); 

·   Invalid interferogram data (SEU, failed detector) flag.

41.1.1.2.2  Telemetry RDR Packets

TRD41.1.1.2.2-1  

The average period between transmittals of CrIS Sensor CCSDS telemetry packets should be 200 milliseconds.  

TRD41.1.1.2.2-2  

The content of the CrIS sensor telemetry packet should consist of housekeeping and diagnostic data necessary to monitor the health, safety, command, and control of the CrIS sensor. 

 TRD41.1.1.2.2-3  

When in diagnostic operating mode, up to eight channels of the high rate telemetry should be transmitted.

41.1.1.2.3  Calibration RDR Packets

TRD41.1.1.2.3-1  

Calibration RDR packet(s) should be transmitted once every eight seconds.
TRD41.1.1.2.3-2  

The calibration RDR packets should consist of all CrIS sensor unique data needed by SDR algorithms to convert RDR interferograms into geolocated, spectrally and radiometrically calibrated SDRs.
TRD41.1.1.2.3-3  

The content of each calibration RDR packet should, at a minimum, contain the following: ICT temperatures; Optical component temperature telemetry; ICT emissivity model parameters; Electronic calibration (Dual A/D converter characterization); 8 spacecraft position samples x, y, z (<25 meter quantization); 8 spacecraft roll, pitch yaw samples (<10 mrad quantization); 8 time stamps for spacecraft position, roll, pitch, yaw samples (+/- 1 ms); ILS model parameters for each CrIS detector; CrIS mounting angles; Cross-track and In-track scan pointing error for each of the 30 earth scenes; Neon calibration signal count and time stamp; Laser diode temperature, voltage, and current.
TRD41.1.1.2.3-4  

A collection of calibration data packets transmitted over a 4-minute period should comprise a complete data set used to produce calibrated SDR's.

41.1.2  OMPS RDRs

41.1.2.1  OMPS Data

TRD41.1.2.1-1  

The data listed in 41.1.2.2, 41.1.2.3, 41.1.2.4 and their subparagraphs should be provided in the delivered OMPS RDRs.

41.1.2.2  OMPS Limb Profile RDR Content

TRD41.1.2.2-1 

 The limb sensor should provide vertical and wavelength dependent radiances from three different limb, along-track scenes, every 38 seconds.

TRD41.1.2.2-2  

The following header information should be included in every limb RDR:

·   RDR identification tag

·   Spacecraft identification tag

·   Sensor identification tag

·   Flight software version numbers

·   Ephemeris from spacecraft: 2-line element

·   Julian date and time tag from spacecraft at the Ascending Node

·   Sensor clock at the time of the Ascending Node

·   Calibration identification code

·   Sensor housekeeping data

·   Julian date and time of data transmission

·   Orbit Number

·   Operation mode

·   Data format code

·   Date and time or spacecraft clock at start of frame

·   Attitude error from spacecraft –at least one per frame

·   Sensor status bits

·   Check sums for all appropriate RDR subsets

·   Raw sensor counts

41.1.2.3  OMPS Nadir Total Column RDR Content

TRD41.1.2.3-1  

The nadir sensor should provide cross-track and wavelength dependent radiances from 35 equal angle cells every 7.6 seconds (nominally).
TRD41.1.2.3.1-2  

The following header information should be included in an operational OMPS RDR at least once every 38 seconds:

·   RDR identification tag

·   Spacecraft identification tag

·   Sensor identification tag

·   Flight software version numbers

·   Ephemeris from spacecraft: 2-line element

·   Julian date and time tag from spacecraft at the Ascending Node

·   Sensor clock at the time of the Ascending Node

·   Calibration identification code

·   Sensor housekeeping data

·   Julian date and time of data transmission

·   Orbit Number

·   Operation mode

·   Data format code

·   Date and time or spacecraft clock at start of frame

·   Attitude error from spacecraft –at least one per frame

·   Sensor status bits

·   Check sums for all appropriate RDR subsets

·   Raw sensor counts

41.1.2.4  OMPS Nadir Profile RDR Content

TRD41.1.2.4-1  

The nadir sensor should provide wavelength dependent radiances from a single nadir scene every 38 seconds.
TRD41.1.2.4-2  

The following information should be included in a nadir profile RDR every 38 seconds:
·   RDR identification tag

·   Spacecraft identification tag

·   Sensor identification tag

·   Flight software version numbers

·   Ephemeris from spacecraft: 2-line element

·   Julian date and time tag from spacecraft at the Ascending Node

·   Sensor clock at the time of the Ascending Node

·   Calibration identification code

·   Sensor housekeeping data

·   Julian date and time of data transmission

·   Orbit Number

·   Operation mode

·   Data format code

·   Date and time or spacecraft clock at start of frame

·   Attitude error from spacecraft –at least one per frame

·   Sensor status bits

·   Check sums for all appropriate RDR subsets

·   Raw sensor counts

41.1.3  CMIS RDRs   [TBS]

41.1.4  VIIRS RDRs 

TRD41.1.4-1  

The VIIRS Sensor shall generate RDRs having the following data elements: 

a. 
Band data from a single scan of Earth View scene

b. 
Calibration data from a single scan of all Calibration View scenes

c. 
Stream type (HRD or LRD)

d. 
Spacecraft ID

e. 
VIIRS Sensor ID

f. 
VIIRS Sensor mode

g. 
Scan count

h. 
Scan start and stop times

i. 
Spacecraft ephemeris

j. 
Encoder timing stability

k. 
FPA offsets

l. 
Calibration source temperatures, FPA temperatures, and Optics temperatures

m. 
Band identification, view identification, and compression type within the data stream 

TRD
41.1.4-2  

While in Operational Mode, the VIIRS sensor shall append the following data elements to an RDR at least every two seconds: 

a.
Flight software checksum

b.
Spacecraft related data necessary for geolocation (from Spacecraft)

c.
Data acquisition orbit number (from Spacecraft)

d.
Ascending Node Julian date and time tag (from Spacecraft)

41.1.5  GPSOS RDRs  [TBS]
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