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The CDPP (http://cdpp.cesr.fr)
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Some key features in space
physics observation analysis (1)

»Dynamical processes

—> Targeted data are organised in respect to
“events” (time span)



luster Active Archive
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. Cluster Active Archive

| CAA DATA | Logged in:Mo surnatme Help Logourt |

CAA Data Download Area

CAA Graphical Products

CLUSTER ACTIVE ARCHIVE SEARCH PAGE

CAA Quicklook Plots

CAA Inventory Plots
select search parameters below. If nothing is selected {L.e. there is no filtering with timespan /obhservatony
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Data Archives and Transmission System

Fr ASTAE

(S0D4 =25 JgxA

r-Terrestrial Phy:

I

» Instruments

= I:ta ASCII Listing of Magnetic Field, Electric Field, and Ion Mon
- Lareats - -
- Orbit Thiz page provides AZCI lstings of Geotal MGF magnetic field, EFD electric field, and LEF ion moment data for any available intervals tl
- 2-Hour Plot forms.
- 8-hour LEP Et

+ Tou should carefilly read the cawveats before you use the data.

- Interactive Flot + Diata Format

- ASCT Listing

- IGF High Eesclution L Select dat 1 time ot !
» aelect darte and ne mierval,
- MGF Search Coil
- LEP Ton Distributiontion Date. I 1993 j I Zep j I 5 j
- Eclipse List : - - -
» Publications Start Time (HHMDLD: (0000 End Tine (HHNWV): |24EID

= Support Letters (2007

» Contacts 2. Select a coordinate system.

Related Sit
gL @ GSM € GSE ©SM € SC

GEM: 3 to the sun, 2-Z plane contains the Farth's dipole ams.

G3E: ¥ to the sun; 2 along the ecliptic pole.

=M Z along the Earth's dipole; 2{-Z plane contains the sun direction,

The T ams completes the right-handed coordinate systemmn, T=2 z 2 (duskward).

S0 The aatellite raardinate awatern 7 oalang the aatellite aran awa -7 nlane rantaing the ain direcrtinn The W oawia rorrnletes the roht-har



IMAGE

- - " hikkps ! e, &va, Frni, Fifimanereqformj'dataform, html

Online IMAGE magnetometer data - request form

Note: 1ules of the road updated (Nov 192, 2007)

starting time of the event (Y Y ¥ ¥ MBDDHH, vear with 4 digits): |

Length of the event (hours, mas. 48): I

Stations: ™ Al © Fennoscandia © Swalbard © TAR-30F © TAR-NAL
 Your lst: |

Format: T IAGA T Column T Column_old 7 WDC (1-min) T GADF T PostScrnpt T jpg
Sarnpling interval @ original (10 or 20 8) © one minute averages

Compression: @ none © gzip

File string {optional): |image

Tour name {obligatory): I

Institute {obligatory):

Frraal Fahliaatoems: I
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CDAWEB

GODDARD SPACE FLIGHT CENTER + Goddard Home SEARCH Nasa
Space Physics Data Facility + Visit MASA gov

@& htrpfjcdaweb gsfc.nasa,gov/cgi-binfevalZ. coi

+ RESQLRCES ~ESEARC
".I;" \.I. - :|I y . 'E. 2 i 2
rdinated Data Analysis Web

+ [ Horme
CDAWeb
+ FEEDBACHK

CDAWeb Data Explorer

9 Yelect stari and siop times from which to GET or PLOT data:

" Tge pre-defined startistop tires
septernber 2005 Events 2005,/09,/07 00:00:00 2005,09,/20 00:00:00 j

5 Use custorn startfstop times
Start: [2009/05,/03 00:00:00 (Y NLDD HHLLESS raea)
Stop: |20097/05/04 00:00:00 (FYYVVILWDD HH MRS5S mearm)

% Selectan activity:

¥ Plot Data : select one or more variahles from lisf below and press submit

I™ &lso create PS and PDF cutputs (all plot types except nages and plastmagrats).

Dlary panels per dataset are allowed bt <=4 panels optiraal for standard ¥-ads height and single page display. s
" List Data (ASCIDY: seloct ome or more variables from Hst balow and press submit (Works best for =31 daps)
" Dovwnload otiginal COFs © press submif butfon fo refrieve lisf of flles. (Max. 200 days - use FTF sife for larger requests)

" Create CDFs for dowrload: sefect one or more variables from the lsf below and press submit

I- Mraata Wareinm 2 M ravernatihla CTIHe (MTafanlt a0 Taretan 77T GIE
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Some key features in space
physics observation analysis (2)

»Need to perform integrated analysis of many
multi-spacecraft and multi-instrument datasets
= fime series
="cube” data
= images, movies
=Simulation data



Indices, ISEE, IMP8, WIND, ACE, OMNI,
INTERBALL, POLAR, GEOTAIL, CLUSTER,
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AMDA Automated Mutiple Dataset Analysis

» Prototype
»Web based service

» Transparent (automated) access to
data = users deal with
parameters, not files

»Produces, ingests and manages
time-tables and catalogues

f AMDA is fully compliant with FireFox only

AMDA is public (http://cdpp-amda.cesr.fr),
for either registred or guest users

Visualisation editor

Download data

Parameter editor

| vistesioncotr
| oowioaaces
| Femeereir |

Visual search

Conditional search

Time-Table manager



http://cdpp-amda.cesr.fr/

Visualisation (1)

Select parameters to plot

Add to Request Reset

= close all =3 open all
= ampa
O cagem
O mex
Dyex
O THEMIS-A
S THEMIS-B
aephemeris
= arnit
7wz gse
Tesa
ion_mun
[ density
I v gse
[ temperature
" ion_spectra
aelectron_full
[ density
7 v gze
[ temperature
[ elec_spectra
ion_onboard_maoments
[T density
[T v gze
[ temperature
= elec_onboard_moments
= onboard_mam

=1
3 spin
- h_gse

S THEMIS-C

[ ephemeris

==
Clion_ull
= electron_full
= ion_onhoard_moments
= elec_onboard_moments

A

LY wew

N AL Y

I MR Y

p&b N ‘ Parameter Name | Arguments i Width | Height [ Xmin | Xmax | Ymin | ¥max
X ||o {imf(0:2) I I Jo.2 o o [ o
X |1 {swp(0) I I jo.2 [ o [E o
X ||2 [swp(1) I (K 0.2 o o [ o
X |3 [thb_el_sp I (K |o.2 [ o |0 @
X |l |thi_ian_sp I (K Jo.2 o o [ o
X |5 | r_peim_thi I (K jo.2 [ o [ o
X ||6 [ peirn_thia(0:2) I (K 0.2 [ o [T @
x |7 [/bs _thio(0: 2) l (K Jo.2 [ o [ o
X |8 [vz_thbir 2y I I jo.2 [ o [E o

Portrait  Landscape &

NA [ - 4
wvidriddl 1mput

Input from Time-Table

Year Mon Day Hour RMin Sec
start: [2008 |01 [28 oo foo oo
Day Hour Min Sec

interval: [o01 [0 Joo  Joo

Plot PNG | _Plot PostScript

Select Input Time Table:

My Time Tables

Shared Time Tables

AC_war_July2007

=l & [FTE_

Plot PNG For Intervals

e

Save Request | |request Load Request | |AC_var =
Delete Request | |AC_var =l Load Standard Request | |
Propagation Tool
—Time Shifting of Solar Wind Monitor Data (for AMDA Internal Data Base only)
SWMonitor Time Delay (secs)
|ace = | 3am save and Apply To Plot
Target Year Mon Day Hour Min @
[Themis-B  -]|2008  |or |12 [0 joo Calculate Delay

= Time delay computed from the data obtained in the solar wind




o welcome to AMDE
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Visual search

2 3 .
) http:/ /manunja.cesr.fr - AMDA - Mozilla F =10| x| WMM V I 2
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Terminé
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COndltlonaI SearCh ata| Download Data@al@ej&rch) External Data Help ﬂ

-Construct Your Search Condition:

Select parameters to compose the
condition b_c1{0)b_c2(0)"b_c3(0)"b_ca(0}=0 & Syntax of Condition expressic
wyZ_ C0)=-10 & mini[b_c1{0), b_c2{0)
open all | close all b_c3(0), b_cA{0))=0 & max([b_c1{0), b_cZ(0), arithrnetic operators: + -* [~
2 boc3(0), b _cdid)]i=0 brackets: ().[]
functions: sin() cos() sqrt() atan() :
EI 2 M'SS'LDS;TEW relational operators: >, <
.E - logical operators: &, |
El _‘| orhit
""" ¥ Example
------ ¥ sin(param?) > 0 & paramz < (1
...... E
By
: EJ mgm ~ Averaging/interpolation _'IT'_reat_dtata ellbsentcetﬁs gap _
i Sampling time step Ime Interval greater than
..... bz 50 5EC5 5 * data sampiin
time
:5 ..... [ |
E e _ Start Time _Time Interval
By etw Year /Mon/Day Hour: Min: Sec Day f Hour : Min : Sec
B whisper 2002 /o8 ({01 oz :foo 030 /oo oo
-] staff 00 00
l {7 cis-hia+fam
E3 CLUSTER:Z
---g arhit
E-3  fum Reset |
..... h}{
...... |:|'!|.'
. | Save Condition
: zenerate Table |demo_CLwl<5p
T |search
w7 efw
i 4 whisper
. B staff Generate Table From || SearchTable =]
E CLUSTERZ | P | B




)Welcome to AMDA - Mozilla Firefox

Fichier  Edition  Affichage  Historique

(B site web COPP - Home

Marque-pages  Qutils

& Welcome to AMDA

® v | CL_POL_Alig_z001
® v [ SearchTable

® o [ CL_PoL_Alig2001

x v [ CL_POL_aligz002
® v [ thBC_PtBzAL feb0s
® v [ th_BC_PtBz_AL_feh2

&

Operations

—Download

Time format:

lle format

Y Y -WM-DOThh mim:ss\

COMmpression:
targz & zip ©

 Download

|vot aml =)

1+ Upload

Time format:

File format:

From local machine

[rrrv-Miv-DDThiemm:ss =) [ plain text <]

From url

Farcourir.. |

|nttp:

| RCTETESEN | M|

— Construct/Modify the Time Table

Managing Time-Tables

Table Name
|CL_encirc_aug_oct_e15
Date of Generation

|Fri Jul 11173705 2008
Description

StartTime - StopTime
wis-mm-dd Thh:mmess yway-mm-dd Thh:mm:ss

B_CHOVE_C2(0E_C3(0)'B_C4(( 4
iZL_encirc_aug_oct extended by 15 «
4« CE— >

Source

Data_absence is_gap_for_gaps =
5 Data_Sampling_Times;
Start_Time: 2002-08-15T01:00:00
Time_Interval:092d00000m

Mumber of Intervals
216

Extend Intervals (min)
0

Shift Intervals (min)

0

2002-08-18T15:33:00 2002-08-18T16:04:00 -- 1
2002-08-18T19:47:00 2002-08-18T16:20:00 - 2
2002-08-18T16:32:00 2002-08-18T17:06:00 -- 3
2002-08-18T16:45:00 2002-08-18T17:18:00 -- 4
2002-08-18T16:52:00 2002-08-18T17:23:00 - 5
2002-08-18T17:32:00 2002-08-18T18:04:00 -- &
2002-08-18T17:41:00 2002-08-18T18:12:00 - 7
2002-08-18T17:45:00 2002-08-18T18:16:00 -- 8
2002-08-18T17:51:00 2002-08-18T18:22:00 -- 9
2002-08-18T17:53:00 2002-08-18T18:25:00 -- 10
2002-08-18T19:11:00 2002-08-18T19:42:00 - 11
2002-08-18T19:23:00 2002-08-18T19:54.00 -- 12
2002-08-18T19:38:00 2002-08-18T20:09:00 -- 13
2002-08-21T07:53:00 2002-08-21T08:24:00 -- 14
2002-08-21T07:57:00 2002-08-21T08:28:00 -- 15
2002-08-21T08:04:00 2002-08-21T08:35:00 -- 16
2002-08-21T08:19:00 2002-08-21T08:50:00 - 17
2002-08-21T08:22:00 2002-08-21T08:53:00 -- 18
2002-08-21T08:26:00 2002-08-21T08:57:00 -- 19
2002-08-21T08:28:00 2002-08-21T08:59:00 -- 20
2002-08-23T10:41:00 2002-08-23T11:15:00 -- 21
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Parameter computation

My Time Tables | Plot Data| Download Data| Searchin Data| Extemal Data.

SCASS'N' —Construct the Parameter
THEMIS-A
L THEMIS-B Expression
I THEMIS-C 1.38%1 6/2%1e-4"n_i_thc(O)*(t_i_thciO)
= ephemetis
TEsa
ion_tull Syntax of Expression
density |
Wy gss | C— g arithmetic operators: +-* [~
Etetmperamre SBEmplmg time step orackets: (). []
- para | S2CS
t_perpl . " functions: si rt() at b
[ oo | —" Farameter name (case-insensitive) unctions: sin() cos() sqrt() atan() abs{)
=] - beta_’[hc Examp|e
ion_spectra . A *
= . sin{param T} 24 sqrt(abs(oaramz))*a
electran_full Diescription
' onboard_morm interpolation ESA
rcm
aspin
ab_gse
b
by
hz
|b| |
= Iy
I THEMIS-D
I THEMIS-E
1 CLUSTERY
D il I TERT




Fichier Edition  Affichage  Historigue  Margue-pages  Outils 7

(:' site web COPP - Home

& Welcome to AMDA

Search in Data

My Time Tables Diowinload Data

Data download

External Data

L ISEE-1
Elseaa —Download parameters
E raees into one file @ into separate files ©
3 Ground_Pased Sampling time 5tep|6[] secs On the fIy
‘= auroral_Electrojet data merging
M aE Time format:|W—MM-DDThh:mm:55j
M ooaL
Ay Add info header to data file & Mo header ©
st Cutput file format. CDF € netCDF ¢ ASCI &
1 agvrgm Compression; gzip © tar+gzip © zip © none &
DMndels
= cDawWED ~Start 1ime Time Interval
JGoES_10 Year/Mon /Day Hour: Min: Sec Day / Hour - Min: Sec
—eoEs_11 2008 /o1 if29 01 oo 000 o5 :Joo
I mac
oo oo
IGOEST1_KO_MAG
M B_GSM_c
S
aMyF‘arameters
pm_thh -
™ ptat_thh CL_GTL_alig 2001 v
™ pperp_the
™ pm_the
™ ptot_the
™ whz_wind
™ althr
™ toto2
r g11_hz_gsm




Eiwelcome to AMDA - Mozilla Firefox

o e Access to external databases

(B site web COPP - Home £

. Feedhack
My Parameters | My Time Tables | PlotData | Download Data | Searchin Data_

—External Data Centers —My Data from External Data Centers
Save Modifs
3 close anl 3 open all 23/08/2006-10/
GOES 11 Magne
I cDAwES Key Parameters 3 close all ‘3 open all
ACE Singer (MNOAA SE 3 cpAWED
= et JGoES_ 10
2 I GoES_ 11
s A
[+]
By I GOEST1_KO_MAG
oL B GeM_c
E cRRES_SATELLITE B G5
By G5
H EquaToR-5 Ezeem
FasT ) mapsKe
H sEnESIS
® sEQTAIL
® zoEs 10
I GOES_11
JEepsg
A
TIGOEST1_KO_MAG
B_GSE ¢
B_GSM &
B_lcl_c&
SC_pos_ I
SC_pns_en@
BC_pns_se@
SC_pDS_sm@
S 4
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Use Cases

Visual search of events: Substorm onsets from the
AL-index

Automated search: magnetopause detection

Parameter computation, automated search,
time-table manipulation, visual search:

» search for "quiet” convection
periods



Substorm onsets
) http:/ /cdpp-amda.cest.fr - AMDA - =101 x| - f rom A L | n d ex

|2008/1/6 8:5:19 |2008/1/6 8:7:29

[ ] |AL_onset_1

Select Table from List |A|__onset_’l

I JLVLMMW MWMWMH

Example: .
Generate a Time-Table of P AR
AL negative bay onsets for ;.

substorm studies 2 AL
- 0’?:00 GB:IQ'D ﬁgflm‘ln lD:IOU 11:00 1200
Jan & 2008

Created by AWTAC} 2.0 Thu Mar 15 23:47:04 2008




Detection of the
magnetopause with THEMIS

(Broussillon et al.)

Building parameters:
d

a(<n/TL>3oo)

<n /Ti >3oo

U = <Vy>1000

Conditional search:

(¢ > Threshold Value =6.107°

< U > 250 km/s

B<R<17Rg

I I I I I
W, - At

I

e _‘Y"\.I/lw'vuwv w AT

¥ . e W
o, - —
;R E ¥
25 ] Vo
by, —400—] —

Ll I

- 10000 — — —

]

E 100.0

-

100

{

o Le

E vl T T T T T T T T T T T T T T T T T T T T

1200 1800 00 0900 D400 0800
Time, UT

Jul 25 2008

Created by AMDA(C} 2.0 Fri Mar 13 08:24:25 2003



Criteria:
* IMF: Southward but weak and roughly steady
-2 <IMF-BZ < 0 nT, from ACE data
(VBz, Epsilon, ..., would have been better)

» Weak geomagnetic activity: AE <100 nT

Goal:

Establish the list of periods corresponding to these
criteria during the tail pass of the THEMIS mission
(December 2007 to May 2008)



step by step sequence

ESearch for roughly steady or slowly varying IMF-BZ Time-Table TT BZ_1

e

Search for -2 < IMF-BZ <0 nT

5%
<

Time-Table TT BZ 2

\.\‘

\ J
s B
Time period extension by 30 min _
and shift by 45 min Time-Table TT_BZ 3
\ J
s B

Search for weak geomagnetic activity, AE <100 nT

Time-Table TT_AE

N %
4 )
Intersecting TT BZ 3and TT_AE Time-Table TT_BZ_AE
- J
[ Final Time-Table by visual examination Time-Table FINAL




Using the resulting time-table

-~

\

Time-Table \/@ @
Start Time — Stop Time — number .
Start Time — Stop Time — number --

Start Time — Stop Time — number -f---------"""""7"7"""===-----------=77777
Start Time — Stop Time — number  f----------------mommmmmem |

)

Requirements:

> A time-table format standard

Collaboration CDPP/CAA/QSAS/CL: VOtable
http://cdpp?2.cesr.fr/twiki/bin/view/AMDA/AmdaTimeTableFormat

And others ...

» An interface for reading the standardised time-table

»A web interface module for skipping from one time interval to another one

Load Time-Table

<<

>>>
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i e ) '
Conclusions
%AMDA isa publlc service, continuously developed with the support of
CNES and CNRS

%AMDA: Visualisation, data download, parame’rer‘ computation,
visual search, automated conditional search, hme table managment

%AMDA is VO (SPASE based) CompllanT -
%AMDA used in european VO pro Jec’rs Eur'oPLANET/IDIS HELIO

'%Exchangmg and exploiting ‘nme ’rables allows to link data
resources, ’rools and servuces s - |

_ %A Standard for time-table descr'ip’rion(CDPP, CAA, QSAS. CL)
http://cdpp2.cesr.fritwiki/bin/view/AMDA/AmdaTimeTableFormat

%Feedback from users is very welcome. - -
For.any need or comment: amda@cesr.fr
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Envisioned future development of AMDA

*AMDA prototype development
*‘AMDA (prototype) — AMDA-NG (“industrialised")
Action funded and piloted by CNES
- AMDA — Interoperable modules:

Interoperability Layer

AMDA portal

Visualisation

Visual-Search

Parameter
Computation

Conditional
Search

External Data

AMDA
Parameter
Builder

Propagation
Tool

Coordinates,
Locations,
Physical
Structure
Tool

Interoperability
Layer

Interoperability
Layer

Interoperability
Layer

Interoperability
Layer

Interoperability
Layer

Interoperability layer:
First priority: SPASE compliant.
Also in view: HELIO, EuroPlaNet RI/IDIS, IVOA(Topcat, Aladin)
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