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This report provides the requirements for version 2 (v2) of the CM SAF Microwave (MW)
Upper Troposphere Humidity (UTH) product. Requirements are defined based on:

1. Areview of existing requirements for MW UTH, e.g. from GCOS

2. Open actions resulting from the review process for the CM SAF UTH v1 (CM-14711)
product

3. Advances in satellite remote sensing at 183 GHz and UTH since the CDOP-2
Requirements Review (RR)

4. Results from an online survey with global reach

5. Insights gained from discussions with users, including the CM SAF User Workshop in
2019

6. A validation strategy based on expert knowledge

Throughout this document "%" refers to the fraction of saturation, not the fractional accuracy
of a measurement.

Three types of requirement are utilised in this RR:

T AREQO: A requirement that mu st be addressed.
a threshold, breakthrough or objective requirement, the threshold requirement is used
here.

T AOPTO: An optional requirement that should b
the breakthrough requirement definition.

1T "ADVo: An advisory requirement that should b
used where requirements cannot be defined quantitatively, for example from
discussions with users, or free text questions provided in online questionnaire.

Where the:
T Threshold | evel is defined here to be ndthe |
the given applicationo,
T Breakt hrough i s ithe | evel at which signific
woul d be achievedo, and
1T Objective is fnthe | evel beyond which no furt|

given application

A key objective for this RR is to provide requirements with clear traceability. To assist with
this, requirements are defined in this document with an identification number. This number
includes traceability to this requirement review (CM SAF RR3.6), the type of requirement
(AREQO, AOPTO or AADVO) , and the source, which n

1T 6E6: Existing requirements, e.g. from GCOS

1T 6 A6: O p e momareviousdCM SAFUTH review meetings, or from the CM SAF
Steering Group

T 6Q6: Online questionnaire

T 6U6: User insights
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T 606: Other, e.g. project team expertise,

A summary of the complete set of requirements for the CM SAF UTH v2 (CM-14712) product
is provided in the table below. Mandatory requirements are highlighted in blue, optional
requirements are highlighted in green and advice notes are highlighted in grey.

Spatial Domain and Resolution
CMSAF-RR3.6- Provide a UTH product with spatial | GCOS
03-ADV-E resolution of 025
CMSAF-RR3.6- Provide global UTH data Questionnaire Q12
13-ADV-Q
CMSAF-RR3.6- Provide UTH data at a spatial | Questionnaire question 15
17-REQ-Q resolution of 1° latitude/longitude
CMSAF-RR3.6- Provide UTH data at a spatial | Questionnaire question 15
18-OPT-Q resolution of 0.5° latitude/longitude
Data set length and temporal resolution
CMSAF-RR3.6- Provide a UTH product with | GCOS
04-ADV-E temporal resoluti
CMSAF-RR3.6- Provide at UTH record of 20 years Questionnaire question 14
15-REQ-Q
CMSAF-RR3.6- Provide a UTH record of at least 30 | Questionnaire question 14
16-OPT-Q years
CMSAF-RR3.6- Provide UTH data at 12-hourly | Questionnaire question 16, user
19-REQ-QU temporal resolution insights
CMSAF-RR3.6- Provide UTH data at 3-hourly | Questionnaire question 16
20-OPT-Q temporal resolution
CMSAF-RR3.6- Provide UTH data arranged by | Follow-up to questionnaire
21-REQ-Q Universal Time (e.g. global time | question 16.
slices at 0 UT)
Data set accuracy, precision and stability
CMSAF-RR3.6- Provide a UTH product with | GCOS
02-ADV-E accuracy of O5%

st at
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CMSAF-RR3.6- Provide UTH data with accuracy of | Questionnaire question 17, user
22-REQ-QU 5% insights

CMSAF-RR3.6- Provide UTH data with accuracy of | Questionnaire question 17
23-OPT-Q 1%

CMSAF-RR3.6- Provide UTH data with precision of | Questionnaire question 18
24-REQ-Q 2%

CMSAF-RR3.6- Provide UTH data with precision of | Questionnaire question 18
25-OPT-Q 1%

CMSAF-RR3.6- Provide a UTH product with stability | Theoretically defined based on
01-ADV-E of 0.4 %/decade the literature

CMSAF-RR3.6- Provide UTH data with stability of | Questionnaire question 19
26-REQ-Q 1%/decade

CMSAF-RR3.6- Provide UTH data with stability of | Questionnaire question 19
27-OPT-Q 0.1%/decade

Quality flags and uncertainty information

CMSAF-RR3.6- Provide uncertainties for each | Review board suggestion, project
07-ADV-AOU pixel/grid cell team expertise/state of the art,
user insights

CMSAF-RR3.6- Provide a set of detailed quality flags | Review board suggestion,
08-REQ-AOQU per pixel/grid cell indicating any | questionnaire question 20, project
specific problems with the data, e.g. | team expertise/state of the art,
suspected surface contamination, | user insights

suspected thick cloud

contamination, calibration concerns,

etc
CMSAF-RR3.6- Provide simple statements on the | Questionnaire question 20
28-REQ-Q general accuracy, precision and

stability of the data set e.g. from
validation studies

Validation

CMSAF-RR3.6- Validate pixel/grid-cell uncertainties | Questionnaire question 11, user
12-ADV-QU provided with the UTH data insights
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CMSAF-RR3.6-
33-ADV-O

Validate UTH using ERA-5,
assessing mean differences,
standard deviations, percentiles and
anomalies.

Project team expertise, literature

Data set construction

CMSAF-RR3.6-
05-ADV-A

Investigate the use of a surface
temperature and/or cloud
climatology to distinguish between
pixels contaminated with cloud or
surface.

Review board suggestion

CMSAF-RR3.6-
06-ADV-A

Investigate the use of a simple mean
to calculate daily averages, rather
than weighting overpasses

Review board suggestion

CMSAF-RR3.6-
10-ADV-O

Derive the CM SAF UTH v2 product
from the consistent FIDUCEO and
EUMETSAT FCDRs for SSM/T-2,
AMSU-B, MHS, ATMS, and MWHS-
1&-2.

State of the art,
expertise

project team

CMSAF-RR3.6-
11-ADV-O

Investigate the retrieval approach
used in FIDUCEO for producing the
CM SAF UTH v2 product

State of the art,
expertise

project team

CMSAF-RR3.6-
14-REQ-Q

Provide both time-averaged and
single-overpass time data on a
uniform grid

Questionnaire Q13

Data set documentation, user feedback and other data

CMSAF-RR3.6-
09-ADV-OQU

Provide users with a clear
explanation of what the CM SAF
UTH v2 product represent, full
details of how the data were derived
and how they can be used (ideally
as published papers). This should
al so include a
guided t hat communi
important points.

Project team
guestionnaire Q10
insights

expertise,
& Q23, user

CMSAF-RR3.6-

Include elements from the examples
of existing good data sets in UTH

Questionnaire question 21.

10
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29-ADV-Q products

CMSAF-RR3.6- | Include additional variables in UTH | Questionnaire question 23, user
30-ADV-QU products insights

CMSAF-RR3.6- Provide height or  pressure
31-ADV-QUA information with the UTH data

CMSAF-RR3.6- Provide examples of good data | Questionnaire question 23
32-ADV-Q portals and feedback mechanisms to
the CM SAF team.

11




























































































































































































































































