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lonogram-scaled data
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UNIVERSITY OF

S car lonospheric characteristics

/4
Title | alue | @ | D |Flags| Characteristic description

foF 2 5.825 ) W F2 layver critical frequency

hmF 2 268.4 ) W Feak height F2-1aver

foF2p 7.649 PP Fredicted value of foF 2

h'F 2253 i W Minirmurm wirtual height of F trace

izF Hovalue i W Average range spread of F-layer

scale F2 | 604 i W Scale height at the F2-peak

faF1 3.87 ! W F1 layer critical frequency

foF1p Hovalue ror R Fredicted value of foF 1

hirmF 1 181.3 ! b Feak height F1-layer

fokE 2.26 ! Ev E layer critical frequency

foEp 246 ror R Fredicted value of fokE

hmE 993 ! b Feak height of E-layer

foEs 3.70 ! b Es layer critical frequency

TEC 948 ) W Tatal electron content

type Es MWovalue ! b Type Es

fiminF 2.85 ! EY  Minimum frequency aof F-layver echoes
h'Fz 2775 ! b Minimutm wittual height of F2 trace

h'E 106.0 ) W Minirmum wirtual height of E trace

fimin 2.00 ) W Minimum frequency of ionogram echogs
fiminE 2.00 ) W Minimum frequency of E-layer echoes
FE 20 ) W Freguency spread beyond foE

FF Hovalue ) W Freguency spread between fF 2 and il
2E Hovalue ) W Averade range spread of E-layer

faF Hovalue ) W Highest ordinarny wave critical frequency of F region patch trace
h'F Hlovalue i b Minirmum wirtual height of the trace used to determinate foFP
foEa Hovalue i W Critical frequency of auraral E-layer
fininEs 2.30 i W Minimum frequency of Es-layer

h'Es 107.0 i W Minirmum wirtual height of Es trace

2007 I E XI INTERNATIONAL DIGISONDE FORUM
IDF 5 ] 30 APRIL TO 3 MAY 2007



umMm

e
=7 SAQO — Standard Archive Output
format

e Text file format to store
— Scaled ionospheric characteristics
— Station description
— Measurement parameters
— Traces
— Profiles
— Edit flags
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#5:  Latest SAO 4.3 format

RESEARCH

5 1 77 43 20 8173 0173173173 0 0
120 2 0o 0 0o 0 0 0 o 0 0 o 0
1.400 66.000 42 . 600289.000 80.000
DFS-1 04Z2-, ARTIST 0898, HH 4. 20|
FF20020730314000000042042110100000501300000050110040200002902025600008310150000
10.2259999 . 000 2.882 29.398 1.6009999 . 000 1.6009999.0009999.000 10.950 206.0009999.0009999.0009999.0009999.000
9999 0009939 .000%9999.000 .00099923.0009999 000 .0509999 . 0003000.000 9.100 370.000 .025 L4722 1.600%399. 000
9999 000 323.200999%.000 249440 6.8399993. 000 106.1339999.000 29.382 54.525 103.100 2.220 .nao
2000000010000 300000
-10.938 -7 .813 —-4.688 -1.563 1.563 4.683 7.813 10.938
206.000 206.000 206.000 206.000 206.000 208.500 208.500 208.500 208.500 211.000 211.000 211.000 213.500 213.500 213.500
213.500 213.500 216.000 216.000 216.000 216.000 218.500 218.500 218.500 221.000 221.000 221.000 221.000 223.500 223.500
223.500 223.500 226.000 226.000 226.000 228.500 228.500 223.500 228.500 231.000 231.000 233.500 233.500 233.500 236.000
236.000 236.000 236.000 236.000 236.000 235.500 238.500 241 .000 241.000 241 .000 243.500 243.500 243.500 246.000 246.000
248.500 243 500 248.500 248.500 243.500 251.000 253 .500 253.500 253.500 256.000 256.000 256.000 2585.500 258.500 253.500
261.000 261.000 261.000 261.000 263.500 263.500 266.000 266.000 263.500 268.500 268.500 271.000 271.000 273.500 273.500
276.000 276.000 276.000 276.000 273.500 278.500 251.000 281.000 283.500 283.500 283.500 286.000 286.000 288.500 283.500
291.000 291.000 293.500 293.500 296.000 2%96.000 293 .500 293.500 301.000 301.000 303.500 303.500 306.000 306.000 303.500
311.000 311.000 313.500 313.500 316.000 318.500 318.500 321.000 321.000 323.500 326.000 328.500 325.500 331.000 331.000
333.500 336.000 338.500 341.000 343 .500 346.000 343 .500 351.000 353.500 356.000 358.500 361.000 363.500 366.000 363.500
371.000 376.000 378.500 383.500 386.000 391.000 3%6.000 401.000 406.000 411.000 4158.500 423.500 431.000 438 .500 443 .500
455 .500 473 .500 486.000 503 .500 523.500 54&.500 578.500 618.500
87 87 8% 90 90 87 87 20 90 90 20 90 O 90 90 &7 87 &% 0 90 %0 %90 90 %0 20 0O o0 O O O 0O 0 93 20 90 20 0O 0O 0O 920
90 90 90 93 90 90 93 20 0 0 O 0O 90 90 90 290 90 90 20 90 %0 O 0O O &7 90 90 90 0O 90 93 93 93 93 90 20 90 0O 0O O
o 0 0 90 90 90 90 90 90 90 90 93 0 0 O 0O O O O O O 0O 0 0 90 93 93 93 93 96 96 96 93 93 9 %9 9% 95 93 93
93 93 96 96 96 93 93 26 96 96 93 96 93 93 93 0 93 93 93 93 93 93 93 %3 0O 0 0 O 0O 0O 93 93 93 93 90 37 0 90 23 &7
0584 87 81 87 31 0484 0 0 0O 0 60
444444444444944444944444499999994444999444444444999944444444499944449444444449999994444444449999999999994444444444444444
444444444444444944444444999999444444944494444494993994

0
o oo o090 oo o0 o0 o0 o0 o0 00 Q0 0 0 90 00 0 0 0 0 4

1.600 1.650 1.700 1.750 1.300 1.850 1.900 1.950 2.000 2.050 2.100 2.150 2.200 2.250 2.300
2,350 2.400 2.450 2.500 2.5E50 2. 600 2,650 2.700 2.750 2.800 2.850 2.900 2.950 3.000 3.050
3.100 3.150 3.200 3.250 3.300 3.350 3.400 3.450 3.500 3.550 3.600 3.650 3.700 3.750 3.800
3.850 3.900 3.950 4.000 4.050 4.100 4.150 4.200 4.250 4.300 4.350 4.400 4.450 4.500 4 550
4 .600 4 650 4.700 4.750 4.800 4 350 4.900 4.950 5.000 5.050 5.100 5.150 5.200 5.250 5.300
5.350 5.400 5.450 5.500 5.550 S5.600 5.650 5.700 5.750 5.800 5.850 5.900 5.950 6.000 6.050
6.100 6.150 6.200 6.250 6.300 6.350 6.400 6.450 6.500 6.550 6.600 6.650 6.700 6.750 6.800
6.850 6.900 6.950 7.000 7.050 7.100 7.150 7.200 7.250 7.300 7.350 7.400 7. 450 7.500 7.550
7.600 7.650 7.700 7.750 7.800 7.850 7.900 7.950 g.000 g.050 g.100 8.150 g.200 8.250 g.300
8.350 g.400 g.450 g.500 8.550 g.600 8.650 g.700 8.750 g.800 g.850 g.900 g.950 9.000 9.050
9.100 9.150 9.200 9.250 9.300 9.350 9.400 9.450 9.500 9.550 9.600 9.650 9.700 9.750 9.800
9.850 9.900 9.950 10.000 10.050 10.100 10.150 10.200

LA72000E+0 .102250E+2 (323200E+3 .839100E+1-.150800E+3 .410000E+2-. 490000E+1-.580000E+1 .350000E+1 . 249440E+3

annnant .. n A7 aNnNNAT N 1100nnT .2 ANAAnAT . N A1anNAnT . 7 ANnnnnT 1 ANNAAAT N
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e Additional groups

 MUF tables for given set of distances

 List of restricted frequencies

e Uncertainty or Error Bar
— Inner and outer profile boundaries
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Additional ionospheric
characteristics

Es type for layer 2
Es type for layer 3
RS

FS

ftEs

foE2

h’E2

foF0.5

h’F0.5

foF1.5

h’F1.5

foF3

h’F3
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o User-defined (varying
from site to site)?

« Uncertainty or Error
Bar attributes



== Other suggestions

e Support new measurement parameters of
digisondes

 Other ionosondes

 Radars data

* Average profiles (like ARP)

e Data from ionospheric models

2007 XI INTERNATIONAL DIGISONDE FORUM
IDF _ ] 30 APRIL TO 3 MAY 2007



UNIVERSITY OF
MASSACHUSETTS
/’ LOWELL

uUMLCAR

= SAO format requirements

« A plain text format

 Forward compatible - flexibility to add new
groups and ionospheric characteristics
without changing software

e Additional measurement attributes and
friendly representation — not compressed
like In preface

e Notes and comments
e Formal validation
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"7 Extensible Markup Language
XML

+ EXisting standard

+ Standard libraries for many languages
are available

+ Recommended format for data exchange

+ Supported by web-browsers and simple
text editors
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Tree-structure of XML

2007

Minimum set of elements shown in bold.
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SAORecord All elements can
be accompanied
by attributes
¥ h A ¥
Systemninio CharacteristicList Tracelist ProfileList
| FrequencyStepping —»  Trace H “  Profile ’:|
—] —
e RangeStepping
— RestrictedFrequencyList » TURSI I- ~* FrequencyList e Tabulated
i Comments RangeList i ShiftedChebyshevList AltitudetTist
- AutoScaler e Model | | TraceValueList —"‘ - QuasiParabolicList ProfileValueList —’—‘
L |
—| ' , |
. ManualScaler e POLANList —’—‘
[
»  Custom |[] '
+ customn elements L—| s ProfileValley —’_‘



ST SAO.XML 5.0 example

<SAORecordList>

- <8 AORecord FormatVersion="52 0" StartTumeUT C="20077-04-25 -115 00:00:00 000" TURSIC ode="1{HT45"
StationName="1ILLTOMNE HILL" GeoLatitude="42 &" GeoLong@tmde="288 2" Source="Tonosonde"
Source Type="DFP5-45" ScalerType="manual">
+ =Svstemlnfo UMLStattonID="042">=/SvstemInfo>
+ <CharacteristicList Num="23"></CharactenisticList>
+ <TraceList Num="1"></TraceList>
+ <ProfileList Num="1"></ProfileList>
</SAORecord=

+ <SAORecord FormatVersion="2 0" StartTuneUTC="2007-04-25 -115 00:07:30. 000" URSIC ode="11HT4 5"
StationName="1ILLTOMNE HILL" GeoLatitude="42 &" GeoLong@tmde="288 2" Source="Tonosonde"
Source Type="DFP5-45" ScalerType="manual"></SAORecord=

+ <SAORecord FormatVersion="2 0" StartTuneUTC="2007-04-25 -115 00:12:00.000" URSIC ode="11HT4 5"
StattonName="I{ILL->TONE HILL" GeoLatitude="42 &" GeoLonatude="255 5" Sowrce="Tonosonde"

Source Type="DFP5-45" ScalerType="manual"></SAORecord=
</SAORecordList=

Easy to skip one Element (including unknown one)
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- <dvstemInfo UMLStationID="042">=/SvstemInfo>
“(CharacteristicList Num="23">

<URSIID="00" Val="5 6" Name="{cF2" Umts="I{H=" QL="" DL="" Flag="validated"/>
<URSI ID="0%" Val="3 327" Name="I{(I"" QL="" DL="" Flag="validated"/>
<URSIID="07" Val="18 632" Name="1{TTE{I" Units="I{H=" QL="" DL="" Flag="validated"/>
<URSIID="42" Val="2 1" Name="finin" Umts="I1{H=z" QL="" DL="" Flag="validated"/>
<URSIID="20" Val="2 1" Name="frninF" Units="I{H=z" QL="" DL="" Flag="validated"/>
<URSIID="51" Val="6 6" Name="g[" Umts="I{Hz" QL="" DL="" Flag="validated"/>
<URSIID="1&" Val="228. 72" Name="h"F" Units="kum" QL="" DL="" Flag="validated"/>
<URSIID="04" Val="225 75" Name="h'F2" Units="lun" QL="" DL="" Flag="validated"/>
<Custom Name="DownF" Val="1.5" Descniption="Lowerng of F-trace to the leading edge” Umts="km"/ =
<URSIID="86" Val="0.4" Name="FF" Umts="I{H=" QL="" DL="" Flag="validated"/>
<URSI ID="5E" Val="5 3" Name="{}{JF" Unts="I{Hz" QL="" DL="" Flag="validated"/>
<URSIID="5%" Val="320. 461" Name="h"({}{TF)" Umts="km" QL="" DL="" Flag="validated"/>
<MModeled Name="fcEp" Val="0 865" Unts="1{Hz" ModelName="_CIE-7%"/ =
<URSIID="61" Val="2 1" Name="{{h'F}" Umits="1{Hz" QL="" DL="" Flag="validated"/>
<URSIID="60" Val="2 1" Name="{{h'F2)" Umts="1{Hz" QL="" DL="" Flag="validated"/>
<URSIID="%2" Val="265 207" Name="tunF2" Units="km" QL=""DL="" Flag="validated"/>
<URSIID="%3" Val="226 725" Name="zhalfl{m" Units="km" QL="" DL="" Flag="validated"/=
<hodeled Name="focF2p" Val="5 056" Umts="I{H=" ModelName="TTE>I[-55" ModelOptions="I1 o Storm" /=
<URST ID="%4" Val="54 551" Name="yF2" Units="km" QL="" DL="" Flag="validated"/=
<URSIID="71" Val="4 822" Name="TEC" Units="TECTI" QL=""DL="" Flag="validated"/>
<URSIID="0%" Val="25% 002" Name="scale F2" Unts="km" QL="" DL="" Flag="validated"/=
<URSI ID="D0" Val="53 9" Name="E0" Units="km" QL="" DL="" Flag="validated"/=
<URSIID="D1" Val="2 24" Name="E1" QL="" DL="" Flag="validated"/>
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XML document definition language

Schema formally describes structure of XML files

Element’s
— Attribute list
— Data type

— Subelements
e Single
o Multiple
e Order

It is many alternatives

SAO.XML has pretty simple structure

Document Type Definition (DTD) format been selected
UMLCAR created DTD document SAOXML-5.0.1.dtd

XI INTERNATIONAL DIGISONDE FORUM
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LG XML validation

 To validate SAO.XML files add DOCTYPE tag to the XML
file
* Run validation program

<?xml version="1.0"?>
<IDOCTYPE SAORecordList SYSTEM "http://umlicar.uml.edu/SAOXML/SAOXML-5.0.1.dtd">

<SAORecordList>

</SAORecordList>

One of the validator we use Is at
http://www.std.brown.edu/service/xmlvalid/
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http://www.stg.brown.edu/service/xmlvalid/
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SAOXML on the web

o http://umlcar.uml.edu/SAOXML/

2007

IDF

m/mﬁf’:{&f

SAO XML 5.0

Format Specification Proposal

SA0 =ML 5.0.1: ©One Record example

5000 #ML5.0.1: Document Type Definition (DTD

SA0 XML 5.0.1: DTD included into SAQXML Recard

A0 =ML ES.0.1: DTD referenced from SACSML Record:
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&z SAOXML format contributors

University of Massachusetts Lowell (UML)
— Bodo Reinisch

— lvan Galkin

— Grigori Khmyrov

— Jonathan McElroy

NOAA National Geophysical Data Center (NGDC)

— Terry Bullett
— Rob Redmon
— Ray Conkright

United Kingdom Space Science Data Center (UKSSDC)
— Richard Stamper

Space Research Centre, Polish Academy of Sciences
— lwona Stanislawska
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