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Principles of HierarehieallATBD (Reminder)
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Hie'f‘rar_chicql Approachior.Generic ATBD
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At each step in the data flow:

e ldentify each process in this step
For each process:

I Describe the basic principles of each process

In this generic data flow.

ii.  Provide different options for how these may

be implemented in general.

ii.  Identify specific recommended procedures for

GEO-LEO inter-calibrations.

Iv. Provide specific details for each instrument

pair (e.g. GOES-AIRS).

Details such as threshold values are defined in

part iii).

May be further refined by the GSICS partners
investigating specific instrument pairs in part

V).

Version numbers issued for each process
Slide: 4

. —— e — |
Hierarchy of GSICS inter-calibration algorithm:
from basic theoretical principles to specific
recommendations for each instrument pair.

Level 1cf1.8
Geo-located
Calibrated
Radiances

Feference
System

Collocation

Criteria

[ 1. Find Collocation ]

Collocated Data
All radiances or points

2. Transform Data to Instrument Characteristics
allow comparisons SREEs, PoEs, et
[

Comparison Data

Cloud, Land, Sea, lce, sea
ice, snowy, vegetation, etc.

3. Filtering

v

Analysis Data

4. Analysis ]

v

Statistical Data

[ 5. OPS Correction,

Conclusion,
Recommendations




- Key F_eatulrﬁs of Hierarehieal ATBD (review)

e Hierarchical
— Can build all inter-calibration on common principles
— And minimise differences between instrument pairs
— For maximum consistency

e Modular
— Different GSICS partners can work on different instrument pairs

e Provides traceability
— Include version number for each process, option, dataset
— Integration with review cycle

e Simplifies documentation
— Based on common principle,
— with specific details for each instrument pair
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The Hierarchical Tree in Practice

HIRS- AIRS- SEVIRI- GOES-
IASI IASI IASI AIRS
LEO- GEO-
LEO LEO
IR
A
Direct
Comparison
of Collocated
Radiances
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Inter-Calibration Class Instruments
Instrument | M Orbital | Band | Instrument
i T e ¥ . Type Calibration Class oairs
S Type
e Defines the
: SEVIRI-IASI
ey TS |IR | GOES-AIRS
Inter-satellite/ MVIRI-HIRS
e Subject to revision Inter-sensor
LEO-
| LEO IR AIRS-IASI
e Does this work?
Infrared Intra-satellite/ | LEO- HIRS-IASI
Sensor Inter-sensor LEO R AVHRR-IAS]
AVHRR-HIRS
Met9-Met8
ggg' IR SEVIRI
Inter-satellite/ GOESE-W
Intra-sensor
LEO- IR NOAAL17-
s LEO NOAA16 HIRS




The World of GSIC

e Different Implementations

e Based on common principles

e Common documentation

e Ensures maximum consistency

L
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ATBD for EUMET AWEVIRI—IASI Inter-calibration

) SEVIRI-IASI ATBD v0.3.doc - Microsoft Word

» Drafted Hierarchical ATBD R - e v
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— for EUMETSAT's prototype . e
SEVIRI-IASI inter-calibration (ICESI)

e As Word document
3.1, Find Collocations
The first step is to obtain the data from both instruments. select the relevant

—R efe rri n g to IDL su b ro ut| nes u Sed comparable portions and idetif the collocated pixels 3

d.1a  Select Orbir

— Started d Ocu m e ntatl 0 n Of I C ES I 3.1ai We first perform a rough cut to reduce the dara volume and only include

relevant portions of the dataset (channels, area, time, viewing geometry).

3.1.aii. General Options
(as An n eX to A I B D) 3.1.a#v0.]. Datais selected on a per-orbit or per-image basis. To do this, we need

to know how often to do inter-calibration — which is based on the observed
rate of change and must be defined iteratively with the results of the inter-
- = calibration process.
[ ] AI I OWS fu I I d eta' I S to b e d eS C rI b e d 3.1aiii Infrared GEO-LEQ inter-satellite ‘iter-sensor Class
31ailiv0 1l We define the GEO Region of Interest (Rol}) as within 607 (latitude or
longirude) of the GEO Sub-Satellite Point (SSP). The GEO and LEO data
2 = - is then subsetted to only include observations within this Rol within each
= InCIUdIng flgures equatlons etC inter-calibration period.
] ] " 3.laiv. SEVIRI-IASI specific
31aivv01l For SEVIRI. the GEO Rol is further reduced to include only dara
= - - within £30° lat]on of the SSP. A single Metop overpass is selected with a
® CO u I d b e I m I e m e n te d O n TWI kl night-time equator crossing closest to the GEO SSP. The IASI dara within
this overpass is then geographically subsetted to only include data within
this smaller GEO Rol by applving time filtering.
X 31aivv02 Asv0.1. except that a fixed GEO time frame is taken every day at the
e But
=

nominal LEO local equator crossing time (21:30) and the Rol is extended
to =357 in the North-South direction. This is implemented as a standing
order from EUMETSAT s Unified Meteorological Archive and Retrieval

—Du P lication for different ATBDs e o sederbad i Amen

3.1.b. Collocate Pixels

H . = 3.1b.i. This component of the first step defines which pixels can be used in the direct

— Difficult to com pare dire Ctly e o U8 s mou v e i i ot i hovy oo
pixels, and the emvironment around them. Then we need to idemtify those

pixels for both instruments within these areas that meet collocarion criteria for

— May be hard to maintain | | e
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- Hierarchical Algorithm.in.Jable Form

v Basic General Class Instrument
‘ Collocation Principles | Options Specific Specific

Cimma | OeP 1 V1.0 V1.0 V1.0
V1.1

e —
Collocated Data
All radiances or points
Step 2 v1.0 v1.0 v1.0

2. Transform Data to
allow comparisons

Crhital
Predictions

Comparison Data

Step 3 v1.0 v1.0 v1.0

[ 3. Filtering

Step 4 v1.0 v1.0 v1.0
[ 4. Analysis ] Vl . 1

v
-
Step 5 v1.0 v1.0 v1.0
[ CEa V1.1




Hierarchical AlgorithmsSummary in Table Form

[

Basic
Principles

General
Options

Class
Specific

Instrument
Specific

—

[ 1. Find Collocation ]

Collocated Data

All radiances or points

2. Transform Data to
allow comparisons

Comparison Data

[ 3. Filtering

].7

Step 3

Analysis Data

l.‘_

[ 4. Analysis ]

Step 4

Statistical Data

l.‘_

Conclusion,

[ 5. OPS Correction, ’

Recommendations

(=]

Step 5

5;:_5 v1.0
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. Documgntatioh_ linked to table

— Basically, a table of hyperlinks to
paragraphs describing each component of
the ATBD

e Incorporates Version Control
— Cells show version numbers of algorithms
— and hyperlink to their documentation.

— Colour coding indicates the status of
documentation review and approval

— Old versions of each algorithm to be
maintained

— Must be obvious from the version number
and colour coding that they are not the
current version.

e Tag GSICS datasets & products with
pedigree

— indicating version number of all algorithms.

— Ensures reproducibility of the results.
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la Select Orbit
1 1b Collocate
Pixels
2a Calculate
Radiances
2b Spectral v0.1 vO0.1 [ v0.1l vO0.1
2 Matching
2c Spatial v0.1
Matching
2d  Temporal | v0.1
Matching
3a  Uniformity
Test
3 3b Qutlier
Rejection
3c Auxiliary v0.1
Datasets
4a Regression | v0.1 v0.1 | vO0.1
4b Define v0.1 v0.1 | v0.1
reference
radiances
4c Calculate | v0.1 v0.1 | v0.1
biases
4 4d Test non- v0.1 v0.1
linearity
4e Recalculate | v0.1 v0.1
calibration
coefficients
Af Report v0.1 v0.1
Results
5a Operational
5 Corrections




= Hié?*archicallielgeWsed In Table Form

iIn Word

2
# | id | Process i) Basic Principles ii) General Options iii) Class Specific for IR Inter- iv) Instrument Specific
description Sensor Inter-satellite GEO-LEO for SEVIRI-IASI
1 Select Orbit | A first rough-cut to: V0.1: V0.1: V0.1:
a eReduce data volume eSelect data on per-orbit or per- eDefine GEO Region of Interest: ¢GEO Rol = +=30° lat/lon of
eInclude only relevant portions image basis within 60° of GEO SSP SSP
(channels, area, time, viewing eNeed to know how often to do eSubset GEO data to Rol eTake 1 Metop overpass with
geometry) inter-calibration — based on eSelect LEO data within GEO night-time equator crossing
observed rate of change Rol for each inter-cal period closest to GEO SSP
Defined iteratively with 2c & 2d eSubset LEO data to GEO Rol eSubset IASI data to GEO Rol
eSelect SEVIRI image closest in
time to LEO Equator crossing
V0.2, as v0.1, except:
eSelect fixed GEO frame at
nominal LEO local equator
crossing time (21:30)
eExtend Rol to =35°
111 Collocate Defining which pixels to v0.1; V0.1: v0.1
b Pixels compare: eSearch for all pixels within FoV eGeometric alignment: Select o|AS| FoV=12km at nadir
eDefine FoV for all pixels and environment GEO/LEO pixels where secant of | eSEVIRI FoV=3km at SSP
eand environment around pixels v0.3: zenith angle is within 0.01 eTime difference <900s
eldentify pixels for both oGrid observations using 2D- eTemporal alignment: Select eSelect 5x5 SEVIRI pixels
instruments within these areas histogram in lat/lon space GEO/LEO pixels with time closest to centre of IASI FoV
meeting collocation criteria for differences <300s v0.3, as v0.1, except:
time, space and geometry eSelect SEVIRI and IASI pixels
in same bin of 2D histrogram
with 0.125° lat/lon grid
1 Pre-select eSelect only broadly comparable | VO0.1: V0.1: V0.1:
c Channels channels from both instruments eSelection based on pre- eSelect IR channels (3-15um) eSelect IR channels of SEVIRI
(to reduce data volume) determined criteria for each eSelect all channels for IASI
instrument pair
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£ GSICS ATBD Table - Mozilla Firefox

File Edit

w

E Horme

View

» C

History

Bookmarks GMarks  Tools

Help
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g | [ 2 EUMETSAT - Access to Data - GSICSM... || | | | GSICS ATBD Table .

Documentation Index for Hierarchical GSICS Algorith
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Stﬂph’rﬂ-cti"rncess Description i) Basic Principles ii) General Options j#l) Specific Class: iv) Specific Instruments:
IR | SEVIRHASI »|
Inter-Satellite/Inter-Sensor »
GEO-LED +|
la |Select Orbit 4 first rough-cut to: B+01 = =Rl
I = Select data on per-otbit or = Define eziotl of Interest: | = GEOQ Rol ==30° lat lon of 55
3 v luse :Ea_" I:im_m pet-image basis erithity 607 of GEO S5P = Take 1 Metop overpass with
S DI, 5{ = E; = = Needto know how oftento do | = Subset GEO data to Bol right-time equator crossing closest
POTHONS (CUANNCES. &FA.  Lyjor_calibration — based on - Select LEO data within GEO Rel fro GEO 8P
T VR R observed rate of change for each inter-cal period = Subset IAS] data to GEO Rol
= Subset LEQ darta to GEOQ Rol = Select SEVIRI image closestin
(Defined iteratively with 2c & 2d } time to LEC Equator crossing
v(0.2
It |Collocate Pivel= Define which pixels to compare: +.1 =REN i1
= G tric ali t: Select 2 ;
1 ® Define FoV o allpivets  \(& ¥ e Eremirermmnic Sl e L e
® and envitonment around BEIVALIGIE THE th IIJ < writhin 0.01 as v0.1. except:
ki : s W 0. G
pitels “D-histogram in lat lon space e » Select SEVIRI and 1A ST pixels in
i = = Temporal alignment: Select ; e ;
® [dentify piiels for both o TR zame bin of 2D histrogram with
; 5 A GECQVLED pixels with time i ;
mnstruments within these ; < 0.125% lat lon grid
: : differenices <300
areas meeting collocation
criteria for tine =tiace atid
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Standing Orders

icesi_match_file

h J
-
/geoluser/tim/iasi/ fgeniuser/timiiasi/
MSG*yyyymmdd*nat iasi*.nc

IAS I'yyyymmdd*.nat iasi_file_nc

—

icesi_batch
Daily cron job
on tcprimus:
55 05 ***/homespace/timothyh/satcal/msg-iasificesi_batch

(Expanded in next diagram)

e —

icesi_collocate -

N S

/homespace/timothyh/ ]
satcal/msg-iasifresults/ {col}
msg#/yyyy/mm/ structure
*gif plots R"r/
*result.nc data

- b icesi_convolve /
v \ F__*_ﬂ\ /

=
. . LV el
Daily cron job \ structure f
— -
: g
icesi_analyse

-

Web Server

v

icesi_plot_bias_ts |~
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e GRWG:

— Can the Hierarchical ATBD be applied to your inter-calibrations?
« Do we need to add extra processes or revise any?

— Are the classes above defined in the right order?
* e.g. Would the instrument type be better ‘below’ orbital class?
Do we need Spectral Band independent of Instrument Type?

— How applicable is it to other instrument types are under consideration?
* Do (i) basic principles, (ii) general implementation options apply in general?
* Do (iii) class-specific details apply for other instrument pairs in class?

— Are Word documents, or HTML tables preferable? (Or combination?)

e GDWG:

— Should ATBD include details of, or references to, particular
Implementations (code)?

— How can the chosen ATBD documentation be implemented on web?
chde: 17 = EUMETSAT



Questions and Answers
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