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— EUBREWNET : Brewer database
— EUBREWNET Ozone OMI comparison

— EUBREWNET Ultraviolet OMI comparison

— Next Steps: AOD
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Research directions on EUBREWNET

Instrument characterisation.
-Standardisation of calibration protocols.
-Standard data processing algorithms.

-Effective QA/QC systems linked to satellite data.
-Understanding of uncertainties.

COST ACTION WEB
http://rbcce.aemet.es/eubrewnet
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FEDERATED NETWORK: Every station is responsible for his
observations proper operation of the instrument and its calibration.

Calibration information will determine the level of the data.

Level 1 : Observations as are recorded by the instrument
Level 1.5 : Real Time Observations uniform processed.

Level 2.0: Uniform process with calibration information,
validated by the calibration center RBCC-E for Ozone and PMOD-
WRC- (QASUME) for UV) and AOD (RBCC-E/WRC project)
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The data processing is uniform and open

Brewer Processing Library (Kipp & Zonen):
http://rbcce.aemet.es/dokuwiki/doku.php?id=devel:brewerpythonmodule

Based on the calibration history of the instrument:
http://rbcce.aemet.es/eubrewnet/configuration/history

And documented
http://rbcce.aemet.es/dokuwiki
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‘ @ rbcce.aemet.es/dokuwiki/doku.php?id=codes:accessfunctions e ‘ [OO]
FUNCTION TABLE
Function Short Description Long Description Link
getETC Returns the ETC on Ozone ratio | getETC @ GetETC
from ICFS
getDS Returns the DS measures ofa | getDS @ GetDS
brewer for a date
getDSinterval Returns the DS measures ofa | getDSinterval @ Get
brewer for a range of dates Dsinterval
getZS Returns the ZS measures of a getZS @ GetZs
brewer for a date
getSL Returns the SL measures of a getSL @ Get SL
brewer for a date
getConfigbyDate Returns the available getConfighyDate @ Get Config
Configuration of a brewer for a by Date
date
getDSS Returns the DS summaries ofa | getDSS @ Get DSS
brewer for a date
getZSS Returns the ZS summaries of a | getZSS @ Get 78S
brewer for a date
getSLS Returns the SL summaries of a | getSLS @ GCet SLS
brewer for a date
getHG Returns the mercury lamp tests | getHG @ Get HG
of a brewer for a date
getFileStatus Returns the status of the getFileStatus @ Get
received files FileStatus
getUmkehr Returns the Umkehr measures | getUmkehr @ Get
for a date Umkehr
getBfileAvailable Returns the available B files for | getBfileAvailable @ Get
ayear BfileAvailable
getHGInterval Returns the HG tests for an getHGInterval @ GetHG
interval Interval
getUV Returns the UV measures fora | getUV' @ Get UV
specific scantype
getUVAvailableScanTypes Returns the UV available types | getUVAvailableScanTypes & Get UV
of scan Available
Scan Types
et VD Datung i lahla LIVD £ SLIVD SCatinD 2
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http://rbcce.aemet.es/eubrewnet/getdata/getL1?bre
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« c

"{3", 4", "5", "latitude”, "longitude”, "press’
2857500357098, 6420, 3010, 7853, Ls'um
242914960478, 4170,

9, 84.4300888243204, 7 857811414831213,

9530, 21676, 28,3081, 16,4992, 770.0, 20140916, 3] [157, "20150101 TOR3 1357

“filt", "7, "

[["brewenid”, "gmi”, "date_inde: “airmass", "lemperature”. Idius" "ms9", "s02", "sid s02", "ms8", "f1", "2"
20150101 TO82939Z", 735599.3539236111, 84.684689223210;
081, 16.4992, 770.0, 20140916, 3], [ 157,
6871461040, 13.728557500357098, 10519, 3010, 9402, 13380, 19314, “mSI 2830 .
12,0, 119.87007582467072, 27.794242914960475, 4775, .9.130485428734517, 13.728557500357098, 9116, 3010, 843
735599.3552602038, 84.31575282069202, 7.758120298186739, 12, 0, 7. 204854437, 13.728557500357098, 9891, 3010, 10194, 14314, 19613, 21546, 28,
16,4992, 70,0, 20140915, 3], [157, "20150101 TOR3214Z", 733599.3357175926, §4.19192 170888805, 7.060163564127781, 12, 0, 130 84838505450094, 27, 79424201 4960478, 5059, -34.92533345901745,
13.728557500357098, 6812, 6394, 8433, 14841, 20046, 22022, 28,3081, 16.4992, 770.0, 20140916, 3], [157, ""0]50{0”083"502" T?S‘W 3562037037, 84.058683 16084286, 7.556610082450459, 12, 0,
114.91477193889232, 24. 77288813 1019037, 4528, -13. 583367508588 7806, 9.2893 28434846524, 7437, 4176, 8945, 1531 0, 28.3081, 16.4992, 770.0, 20140916, 3], (157, "20150101 TO83335Z",
735599, 35605509206, 83.935071609: ] mlu:mssxuﬁu 9.289328434840324, 550%, 8435, 9402, 14841, 20574, 22472, 28 3081,
16,4992, 770.0, 20140916, 3], [157, ”DLSOIU]TUSJ-'J 142", ?3559‘3 357]0048” 83 Sl lSDMWlDSJS 7. 30900)?4‘170” 0, 96.9297343858031, 24.772888 131019037, 4005, 2.6358743461 189036,
9.289328434840524, 8905, 41706, 10194, 15198, 20737, 22958, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "20150101 TORI453Z", 715599.3575578703, 83.08810683234155, 7.278666360752063, 12, 0,
138.21532983598382, 24.772888131019037, 4995, -8.894607051199067, 9.289328434846524, 10045, 4176, 9816, 15311, 21162, 23181, 28,3081, 16,4992, 770.0, 20140916, 3], [157, "20150101 TO83532Z",
735599.3580092592, 83 56487757750742, 7. 1894 20441049317, 12, 0, 195.97765394266384, 24.772888 131019037, 6363, -19.530701498998 14, 9.289328434846524, 12633, 3010, 9816, 16560, 21415, 23071, 283081,
16.4992, 770.0, 20140916, 3], [157, "20150101TO8306152", 735599.3585009445, 83.42906674016223, 7.0929607724824635, 12, 0, 229.5341829050019, 42 87100929972445, 7107, -61.32273038930804,
25.00528078739803, 7193, 7186, 8433, 16643, 21550, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "20150 101 TO83653Z", 735599.3589467593, 83.3091 5761328419, 7.0093902788733855, 12,
221.96695123011065, 42.87100929972445, 6862, -5 23, 25.00528078739803, 7338, 8435, 9402, 21954, "JT43 283081, 16.4992, 770.0, 20140916, 3], [157. "20150101TOS3732Z",
735599.350308 1481, 83.18620055335154, 6.92. 3722181, 12 2084633513, 42.87100029972445, 4403, 11,378722615450549, 25 00528078739803, 11918, 3010, 11444, 16724, 22097, 24197, 283081,
16,4992, 770.0, 20140916, 3], [157, "20150101TO83811Z", 735599.359849537, 83.00335296798880, 6.842080092193068, 12, 0, 133.31056020432217, 42.87100929972445, 4677, -6.293703923389735,
25.005280T8739803, 9551, 5425, 11444, 17254, 22519, 24738, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "20150101 TORIR49Z", 735599.3602893519, 82.94376110496869, 6.763771363337288, 12,
196.534961 98967548, 42.87100929972445, 6093, -26.143 132848056965, 25.00528078739803, 10733, 5425, 10864, 17725, 23275, 25363, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "20150101 T083
735599.3607870371, 82.80855999 138862, 6.676264243961122, 12, 0, 184.8913921882098, 49.608597631559924, 5771, -30.83 1366077686383, 17.571332708029395, R8SK, TI86, 11444, 18431, 24244, n-n'l] 28.3081,
16.4992, 770.0, 20140916, 3], [157, "20150101 T084D1 12", 735599.361238420, 82.08605244078852, 6.598508193753749, 12, 0, 141.50764179974513, 49.608597631559924, 4750, -16.702472862015554,
17.571332708029395, 7985, 8435, 12827, 18790, 24767, 27244, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "201 50101 TOS4050Z", 7355993616898 148, 56798862404, 12, 0,
272.300179560601193, 49, 008591u315599‘4 7610, -64.75333553049505, 17.571332708029395, 9235, 8435, 11163 1?931 25826, 28245, 28.3081, 16.499. 3L[ 084 7]
735599.3621296296, 82 44450603 773685, 6.449381865815193, 12, 0, 249.747261 22486885, 49.4 - 7308, 17.571332708029395, 15420, 3010, 12190, 20082, 26141, 28423,
283081, 16.4992, 770.0, 20140916, 3], [ 157, "20150101T084207Z", 735599.36258 10185, & 32233"4378]"10 0}700’08472258(3’ . 0, 277.604845388301 1. 49.60859763 1559924, 7589, -52.880717017026925,
17.571332708029395, 11408, 6394, 11444, 20264, 25805, 28240, 28,3081, 16.4992, 770.0, 20140916, 3], [157, 20150101 TOR4250Z", 735599 3630787038, 82.18775807608737, 6.2967835123631435, 12,0,
139.0995798793906, 50.362725399525044, 4554, 4.5421 19349001 515, 15.73284 1569804943, 11071, 5425, 13552, 19854, 250644, 28379, 28 3081, 16.4992, 770.0, 20140916, 3], [157, "20150101TO84329Z",
735599.3635300920, 82.06582290480227, 6.226381244715961. 12, 0, 195.5779292480543, 50.362725399525044, 5714, -11.877904965070731, 15.732841509804943, 12230, 6394, 13874, 20639, 26852, 29301, 28 3081,
16,4992, 770.0, 20140916, 3], [157, "20150101 TOS44072", 735599.3639699074, § 0, 291.13948445332070, 50.362725399525644, 70608, ~41.1 1708893005994,
15.732841 569804943, 14002, 6394, 13204, 21387, 27777, 29963, 28.3081, 16.4992, 7700 20140916, 3], [157, “mlSﬂlDLTOMBZ" 735599.3644212963, R1.82541379279975, 6.091359397004357, 12, 0,
253.01505768415365, 50.362725399525644, 6812, -28 47234 2600298873, 15.732841569804943, 13262, 6394, 14026, 22142, 283081, 16.4992, 770.0, 0140915 3157, “ZOISﬂI
735599 3048726852, 81.70381930522072, 6,024931230383806, 12, 0, 2 23
16,4992, 770.0, 20140916, 3], [157, "20150101TO84607Z", 735599. 305)587903 8 513000919817 5054374&0300"435 12, 244, Ii 7‘1“["3“[9"9?007 0"-15 4 xmoaiswum
426340501 3185074, 16725, 5425, 17256, 25011, 31 160, 33860, 283081, 16,4992, 770.0, 20140916, 3], [157, "20150101T0846462", 735599 3658101852, 81 45164755155078, 5.89102617308673, 12, 0,
272.71376706335786, 15.792123219297007, 7034, -1.0029323877220264, 4.2634656 13185074, 18541, 4176, 16562, 24599, 31072, 33569, 081, 16.4992, 770.0, 201409 [157, "20150101 TOS47252",
35599.3662615741, 81.33041110957626, 5828451610968 109. 12, 0, 267.68896797452726, 15.792123219297007, 6877, 6.484009020733922, 4.263465613185074, 19189, 3010, 16215, 24099, 30322, 32748, 28.3081,
16,4992, 770.0, 20140916, 3], (157, “20150101 TOR48042", 735599.366712963, 81.2092021 3828457, 5.767074314212022, 12, 0, 295 5050664719234, 15.792123219297007, 7360, -7.8695461025517375
4.263465613 185074, ]B‘W'T 4176, 16215, 24500, 30869, 33288, 28,3081, 16.4992, 770.0, 20140916, 3], [157, "201 50101 TOB4B43Z", 735599 30710—135“’ 81.088291 18466959, 5.706867805789163, 12, 0,
. 1926874523731 3405013185074, 18869, 6394, 19402, 27635, 33889, 30475, 28.3081, 10.4992, 201501
3309458681537, 12 ST82128110703,9.138499167539612, 7752, -26.193479106481007, 7.9120704262833375, 16833, 3.
283081, 16.4992, T?Oﬂ "0[40?[0.}] [157, "20150101 TOSS004Z", 735599.3681018519, 80.83736099964555, 5.58545171322165, 12, 0, 318.52555573888714, 9.138499167539612, 7620, ]4 "4&504‘370‘90\
7.9120704262833375, 18534, 12829, 24743, 33513, 39750, 42204, 28.3081, 16.4992, 770.0, 20140916, 3], [157, "20150101 TORS0432", 735599.3685532408, 80.71672663606301, 5.528685842716541,
325.0429084253296, 9.138499167539612, 7081, -11.416201993072169, 7.9120704202833375, 19185, 13718, 26114, 34829, 41094, 43548,
735599.3690046297, 80.59621254923236, 5.472987100192754, 12, 0, 311.69631823511224, 9.138499167539012, 7372, -4.59041 1424439 h
16,4992, 770.0, 20140916, 3], [157, "20150101 TOS52012", 735599.36945601 86, $0.47581929805698, 5.418331204736706, 552,9.138499167539612, 6989, 1.63920777621 17299,
7.9120704262833375, 18790, 14590, 27198, 35135, 41409, 43815, 28.3081, 16.4992, 770.0, "Oldmln 3], [157, ”"0{50]0]1’035"432” 735599.3699421296, 80.3463008 1030503, 5.360609976293087, 12, 0,
123 8076801767267 3 1061221 869560653 7473 -0 96560194312247160 2 0 20047 15533 28071 37154 43504 45097 IRANKI 164009 7700 20140016 3 (157 "20150101 TORSIIIZ"

3081,

“configdate”, "configtype"]. [15 J
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Z-The Ozone Monitoring
Instrument

— On board of NASA's Aura satellite

— Data available since October 2004

— Ozone products: OMTO3 (TOMS-like) and
OMDOAOQO3 (DOAS algorithm)

— UV product: OMUVB

¥ MECHO AMBIENTE

— Level 2 station-overpass data: Aura Validation Data Center

26/11/2015 Brewer-OMI

www.aemet.es



overpass
data

http://avdc.gsfc.nasa.gov

MIMISTERICH
DE AGRICULTURA, ALIMEMNTACICHN
¥ MECHO AMBIENTE

= | ® avdc.gsfc.nasa.gov

o] @

@/ GODDARD SPACE FLIGHT CENTER

T TS
OVERVIEW/ HOME
‘The AVDC Latest Images

The Aura Validation Data Center November 22, 2015

(AVDC) is a centralized, long-term,

You are not logged in.
Login Sign up

ation data

CUMENTATION LINKS. EVENTS

ery .

Latest News

- Oct 15, 2015 - Reprocessed OMI L2
ovp flles for orbit 59494 (594587-59501

archive for validation data hosted by
the Atmospheric Chemistry and
Dynamics Branch at the National
Aeronautics and Space
Administration (NASA) Goddard
Space Flight Center (GSFC) in
Greenbelt, Maryland. The AVDC
mission s to support the Earth
Observing System (EOS)-Aura
validation and science activities, and
the future “A-Train® Earth Science.
satelltes validation activities.

Data archived at the AVDC
originates from several special Aura

November 22, 2015

for OMNO2).

- Sep 28, 2015 - Reprocessed total
‘column water vapor (2005-2009)
online (OMH20/SAO) [>]

- Jul 20, 2015 - MLS v4.2 profiles and
station overpass files on-line [>]

Quick Links

- AVDC public data access [>]
- GEOMS data upload [>]

- GEOMS overview [>]

- DSCOVR Mission [>]

‘and balloon deployments,
established measurement networks
for collection atmospheric data, the
Network for Detection of
Atmospheric Composition Change
(NDACC), the Southem Hemisphere
Additional Ozonesondes (SHADOZ),
and the World Meteorological
Organization (WMO)'s Global
Atmosphere Watch (GAW), among - &

others. .
..more data

- OMNO?2 L3 data access [>]
- OMNO2 L3 gallery [>]

- Summary of volcanic activity (S. T
Massie, NCAR) [>]

Brewer-OMI

26/11/2015
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overpass

MIMISTERICH
DE AGRICULTURA, ALIMENTACICON
data e
« > C \ ® avdc.gsfc.nasa.gov/index.php?site=2045907950| ‘ L J \ @ Q@
! I I I 1
Aura/OMI data
Product LevelT; Source  |Access
Level 18 L1 [OM! Level-18 GES-DISC  |publ
L2 ovp /Aerosol Optical Thickness & Single Scaitering Albedo. Station overpass data. |\~ - o
(OMAERUV -
s OMI Near-UV Asrosol Extinclion and Absorpion Optical Depth Daily L3 Global. | o1 Lo
lomaro L2oyp |Total column bromine monoxide (BrO). Station overpass data. lwoe L ublic
Cloud pressure and fraction measured using 02-O2 absorption and the DOAS
oMcLDOZ 26 technique. Gridded dataset. GES-DISC  public
\OMCLDRR L2G ‘Cloud pressure and cloud fraction from Raman scattering. Gridded dataset. (GES-DISC |public
oMDOAGS Lo oyp Total 0zone column using the DOAS fechnique. Stafion overpass data. . o
L= Total ozone column using the DOAS technique. Gridded dataset. EsmEs |
[ Loovp |Total column formaidenyae (HCHO). Station overpass data. lwoe ubiic
L2 OVP Nitrogen le (NO2) total column. Station overpass data. AVDC ubl
Nitrogen dioxide (NO2) total columns using the DOAS technique. Gridded
lomnoz L2G dataset. GES-DISC public
s Mapped OMI NOZ product, Daily 0.25 deg.  0.25 deg. images and data. o s
lomocLo L2 ove 'Slant column chiorine dioxide (OCIO). Station overpass data. lwoe L ublic
! lomsoz L2 op  Suphur dioxide (SO2) fofal column. Stafion overpass data. . I
L2ovp TOMS-lie total ozone column and aerosol index. Station overpass data. o brms
loMTO3 L2G TOMS-like total ozone column and aerosol Index. Gridded dataset. GESDISC public
s Mapped OMI TO3 product. Daily 0.25 deg. x 0.25 deg. data. lcesDisc Jpudi
lomuve s ovp Surface UV imadiances. Station overpass data. . o
OMO3PR L2 [Pzone Proflies GES-DISC public
L2 OVP ‘Ozone Profiles. Station overpass data. AVDC bublic
[— " ©zone Profiles, including tropospheric ozone. lero o
[ ia Total column water vapor (H2O). 5 brms
AuralTES data
Blacca doulaad and ssad th TES ocaduct& _— it daseohas auali st ciad tion and i
26/11/2015 Brewer-OMI www.aemet.es 14
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3-Comparing Brewer and OMI data fﬁ"}" SR | e /A L.M.CT

— Brewers at El Arenosillo (2015 campaign, May 25t to June 5th)
or at their stations (January 15t 2013 to October 15t 201 5)

— Average of Brewer data within 30 minutes of each OMI
observation (usually, 1 per day)

— Relative difference =

26/11/2015 Brewer-OMI www.aemet.es 15
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Ozone Deviations to Brewer 204185 OSC<700

© Mo SL correction
. Y SL corrected

Blind Days: 1

16 Brewer inside 1% (~75%)

10 Brewer +/- 0.5% (+50%) I i i I ] I ; I I

Max average error 1.5% * 11 I % 1
(0SC < 700) - } !
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Ozone Deviations [%]

Ozone Deviations to Brewer IZO#185

| £¥  No Stray Light correction £  Stray Light corrected |

y

M"H[HH”

005 017 033 044 070 075 117 126 150 151 158 163 166 172 186 201 202 214 228
Brewer Serial No.

230

\IMer
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T-EUBREWNE |: Brewer T 4 - o : Y
Lo ﬁg DEEPARA | EEASHCULTM MHENTHC on /\lL.M.CT

— O3 products:
Level O : All data from B files (raw)

Level 1: Counts from B files, configurations in EUBREWNET,
processed with the Brewer Processing Library

Level 1.5 : L1 data with cloud mask, airmass, and Hg filters, plus
standard lamp, filter, and stray-light corrections

Level 2 : Using configurations which have been validated

UV products:
Level 0) Data from UV and UVR files, processed with the Brewer
Python Module

26/11/2015 Brewer-OMI www.aemet.es 20



2-53: EUBREWNET L1 vs OMI OMTO3
| 2
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03 relative difference wrt omto3
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4-03: EUBREWNET LT vs OMI OMDOAD3 |

|2

03 relative difference wrt omdoao3
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www.aemet.es

OBIERMNO MIMNISTERIC
DE ESPARA DE AGRICLILTURA, ALIMEMNTACION /‘ LMJ
¥ MECHO AMBIENTE

Agencia Estatal de Meteorologia

El Arenosillo
2015

Differences
w.r.t. OMI's
TOMS-like and
DOAS products
are roughly the
same

22



mean of relative difference [35)

| " : I-' --I
[ 4-03 EIIBREWLZNEl LT vs OMI Hhps FENR RS wemcon /\ \LMel

- Agencia Estatal de Metecrologia

El Arenosillo 2015 campaign
OMTO3 OMDOAQO3
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| 2-53: EUBREWNET L1 vs OMI OMTO3

fod %-' GOBIERNO
DE ESPARIA

“The=
- Y

MIMISTERIO
DE AGRICLULTURA, ALIMEMNTACION ‘ l
¥ MEDHD AMBIEMNTE

ncia Estatal de Metosrologia

Brewer #126@El Arenosillo 2015 campalgn
—» Maintenance on June 15t

Brewer #126 O, simultaneous (30 min) obs: Eubrewnet (go), OMTO3 (%)

400 —— : . . .

|
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0, relative difference (%)

10

Brewer #126 O, relative difference (%, Eubrewnet - OMTO3)
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| 4-O3: EUBREWNET CT vs OMI OMT03 ;ﬁ e AIMet

Q DE ESPARA DE AGRICLILTURA, ALIMEMNTACION

Iy ¥ MECHO AMBIENTE

Agencia Estatal de Metecrologia

Brewer #126@El Arenosillo 2015 campaign

Calibration date 2013-06-15 2015-06-01

Brewer model MEKIV mkii
03 temp. coeff. slit 1 0 0 Brewer #126 O, relative difference (%, Eubrewnet - OMTO3)
03 temp. coeff. slit 2 0.5518 0.5518
03 temp. coeff. slit 3 0.3869 0.3869 [ ' T ' '
03 temp. coeff. slit 4 -0.1935  -0.1935 |
03 temp. coeff. slit 5 -1.3538 -1.3538 I
03 on O3-ratio 0.3435 0.34 I
ETC on O3-ratio 3250 3240 el | |
Dead time 0 3.4e-08 ) :
Calibration step number 290 290 - |
Neutral-density filter 0 ] 0 o] I
Neutral-density filter 1 4900 4900 o | - »
Neutral-density filter 2 9200 9200 E ok | . |
Neutral-density filter 3 13900 13900 E :
Neutral-density filter 4 21520 21520 = |
Neutral-density filter 5 25000 25000 % I
R5 reference 4500 4446 S o I
R6 reference 2100 2093 = 5E d | i
ETC corr. slit 0 0 0 :
ETC corr. slit 1 0 0 |
ETC corr. slit 2 0 0 * I
ETC corr. slit 3 0 0 . |
ETC corr. slit 4 0 0 10 1 I I L I
_ETC COLT. f‘lit*r) 0 0 14815 15015 15215 15313 15313
Strayhf_g,ht multiplier A 0 0 Date (YY)
Straylight exponent B 0 0
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| 2-53: EUBREWNET LT vs OMI OMTO3

Brewer #185 O, simultaneous (30 min) obs: Eubrewnet (go), OMTO3 (%)

-
=
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GOBIERMNC MIMISTERICH
DE ESPARA DE AGRICLULTURA, ALIMEMNTACION
¥ MECHO AMBIENTE

Brewer #185@El Arenosillo 2015 campaign

ATMet

Agencia Estatal de Meteceologia

Brewer #185 O, relative difference (%, Eubrewnet - OMTO3)
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26/11/2015 Brewer-OMI www.aemet.es 26



4-03: EUBREWNET L1 vs OMI L2 o BTG
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mean of relative difference [35)

Agencia Estatal de Metocrologia
El Arenosillo 2015 campaign
OMTO3 OMDOAO3
10—t mean gfrlelail:iveldiflferfl:ncle wlrt OMTOB S 10— mean oflrellalti'-.-:e dliffelrenlce :.lsrtIOh:‘ID(?A(?BI .
ar . g ar T -
E - —
{ t { pod + } } {
£ _
— } { “_g -
of t } t T e Of | } | !
E _ 1
b
= E »
gt 4 = gl - i
|1 : . L1
‘IEI 1 1 | 1 | | _I_ 1 T 1 1 1 | | | 1 | 1 1 _‘]I:I 1 1 1 1 1 1 e 1 1 1 1 1 1 1 | 1 | 1
gggﬁﬂmmav—mmmmmmv—mvm [ O o e i e T I O e O e R = = B o B N B e B B e Y B Y
ESoooCoMRRnOoLRE®® 080 EEaooCoMERmLoON~DEEE o

EBrewer id Erewer id

26/11/2015 Brewer-OMI www.aemet.es 27



mean of relative difference [35)

3 g CT.5 vs OMI T A R AS Y 1

Agencia Estatal de Meteorslogia
El Arenosillo 2015 campaign
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mean of relative difference [35)
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Irradiance@305 nm

El Arenosillo 2015 campaign
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Irradiance@310 nm

Agencia Estatal de Meteorologia

5 irrd050: mean of relative difference 5 irr3100: mean of relative difference
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mean of relative difference [35)
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Agencia Estatal de Meteceologia

El Arenosillo 2015 campaign
Irradiance@324 nm Irradiance@360 nm
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mean of relative difference [35)

LT vs OMI

W

OMTO3

mean of relative difference wrt OMTO3
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LT vs OMIOMTO3

[ %2

Brewer #185®@Ilzana 2013-2016

Brewer #185 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3

Brewer #185 O, relative difference (%, Eubrewnet - OMTO3)
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Q. relative difference (%]

= A L1 VS MI Ml 03 ol ¥ GOBIERNG MIMISTERIC :
3 19 UMW sfips SRR B memacon /NEMeT

Agencia Estatal de Meteceologia

Brewer #185®@Ilzana 2013-2016

Brewer #185 03 relative difference vs OMTO3 latitudinal distance

Brewer #185 O, relative difference vs SZA difference (OMTO3)
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Q. relative difference (%]
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Agencia Estatal de Meteorologia

Brewer #185®@Ilzana 2013-2016

Brewer #185 O, relative difference vs OMTO3 surface reflectivity
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Q. relative difference (%]

LT vs OMIOMTO3

[ %2

Brewer #044 O, relative difference (%, Eubrewnet - OMTO3)

Brewer #044@0bninsk 2013-2016
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Agencia Estatal de Meteorologia

Brewer #044 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3
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Q. relative difference (%]
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Brewer #070@Madrid 2013-2016

Brewer #070 O, relative difference (%, Eubrewnet - OMTO3) Brewer #070 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3
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Q. relative difference (%]

LT vs OMI OMTO3
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Brewer #150®@El Arenosillo 2013-2016

Brewer #150 O, relative difference (%, Eubrewnet - OMTO3)
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Eubrewnet

Brewer #150 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3
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- 1T vs OMI OMTO3 oo
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Brewer #151@La Coruna 2013-2016

Brewer #151 O, relative difference (%, Eubrewnet - OMTO3) Brewer #151 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3

Q. relative difference (%]
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Q. relative difference (%]

- 1T vs OMI OMTO3
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Brewer #172@Manchester 2013-2016

Brewer #172 O, relative difference (%, Eubrewnet - OMDOAO3)
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Eubrewnet

Brewer #172 O, simultaneous (30 min) obs: Eubrewnet vs OMDOAO3
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Brewer #214@S5odankyla 2013-2016

Brewer #214 O, relative difference (%, Eubrewnet - OMTO3) Brewer #214 O, simultaneous (30 min) obs: Eubrewnet vs OMTO3
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Closing fﬁg S| b e s A ‘T:Me?-

remarks

— EUBREWNET is ready for production
— O3 relative differences <~5%, correlations ~0.9
— UV relative differences <~15%, correlations ~0.8 «Level 0!

— Brewer observation quality will depend on calibration
information.

— Brewer-OMI comparison products will be included EUBREWNET
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Closing ;.ﬁ.t SOBENR LI s urvennnc

remarks <

— UV Level 2 data definition
— AOD Brewer transfer calibration/product
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Getting data from EUBREWNET

03 L1:
http://rbcce.aemet.es/eubrewnet/getdata/getLl?brewe
rid=185&date=2015-06-02

Configuration:
http://rbcce.aemet.es/eubrewnet/getdata/getConfigby

Date?brewerid=185&date=2015-06-02

UV LO:
http://rbcce.aemet.es/eubrewnet/getdata/getUVL0?bre

werid=185&date=2015-06-02
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Getting data from EUBREWNET with a browser

http://rbcce.aemet.es/eubrewnet/getdata/getLl?brewe
rid=185&date=2015-06-02

B rbcceaemet.esfeubrewn

L o & | httpi/irhcce aemet.es/eubrewnet/getdata/getl 17brewerid=185&date=2015-0¢ | @ @ @

[["brewerid", "gmt", "date_index", "sza", "armass", "temperature”, "ft", "o3", "std 03", "ms9", "s02", "std_soZ",
"ms8", "f1", "£2", "3", "E" "D, "latitude”, "longitude”, "press", "configdate”, "configtype"], [185,
"20150602T0540352", 735751 2365162037, 8o 0R282170187992, 8.40115420339478, 19, 0,

41 261325132005126, 27 61755301857 80836, 2737, -14 003776498770428, 16 0854970067845%, 8146, 3010,
10862, 15835, 21336, 24275, 37,1, 6773, 10000, 201504258 3], [185, "20150602T0541162",

T35T751. 2369907408, 84 958438 18497771, 8. 292747788735523, 19, 0, 101.62001763633574,

AT E1TA301R5TENEEE6, 4425, -40.951335651348304, 16 08245700678453, 5213, 8435, 10862, 16643, 22215,
24655 37 1,673, 10000, 20150425, 3], [185, "20150602T0541572", 725751 2374652778,

B R3395000264051, B 185R22523227882, 19,0, 114 264253704226, 27 6175301857 80836, 47435,

-44 27E2RT32340812, 16 0854570067H45%, 9699 3010, 10152, 16959 222971, 25156, 7.1, 673, 1000.0,
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Getting data from EUBREWNET with MATLAB

urlread('http://brewer:redbrewer@rbcce.aemet.es/eub

rewnet/getdata/getLl?brewerid=185&date=2015-06-02")
4\ MATLAB R2013b =0 =

HOHE S A e B = | @ISearch Documentation PH

E::::' = J:Jz Clzs Mew Wariable | & &nalyze Code E {0} Preferences Y [:ﬂ Community
=t [JFndfies % Lla i o
[l Open Vatiakle = éf Run and Time @ Set Path 5} Request Support
Mevy  Mewy  Open 1= Compare Impart Save Layout Help
Seript - - Data  Workspace [ Clear Workspace = W Clear Commands - ““ Parallel - - I:_::'EI Add-Cns -
FILE WARIABLE COOE EHVIROMMENT RESOURCES

= s 25 L v Coov Users b javierl b Documents ¥ MATLAB b

»> json_string=urlread('http://brever:redbreverfirboce. aemet.es/eubrevnet/getdata/getll?hrever id=1585&date=2015-06-02 ' )

json _string =
[["hrewerid”, "gmt", "date_index™, "sza", "airmass", "temperature”, "filc", "o3i", 'std o3", "ms5", "so2", "std so2", "msE", "TL1M, "L

iy > |

4

&

11/11/2015 www.aemet.es 47




Brewer-OMI Arenosillo SRS SORENR  CDATRESrumasumentacion /‘ \ L_/VICT-

201 5 L - T IREBIG AMBIENTE Agencia Estatal de Metecrologia

Getting data from EUBREWNET with MATLAB

Problems with urlread? curl is your friend!

system('curl -s

1A . .
4\ MATLAB R2013b [=n R
HOME E'_L T [ I I W =) I (= E @I Search Docurnentation e
I:II:II:I 1 J;l, Liz, New Yariable | Analyze Code E {0 Preferences  (m (X% Community
& [l Find Files = - W)
C» Open Yatiahle « éf Run and Time ﬁ Set Path i:} Request Support
Meswy  RMews  Cpen |12 Compare Impart Save Latyout Help
Script - - Data  Workspace [ Clear Workspace = L_@ Clear Commands - - [“l Parallel = - I:EEI Add-0Ons =
FILE R IABLE CODE EHMAROKNMENT RESOLURCES
4 = 5 E Job Tk Users b javierl » Docurments b MATLAB » -

>» [~,json _string]=systemi'curl -5 "http://brever:redbreverfrhcce.acwet.es/eubrewnet/getdata/getlitbreverid=185sdate=2015-06-0z2"")

json string =

m

[[hrewerid"”, "gmt'", "date_index", "sza", "airmass", "temperature”, "f£ilc"”, "o3", "std_o3", "ms9", "soZ', "std_soz", "msg", "L£1",

fe > | "
El I

-
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Parsing the data from EUBREWNET with MATLAB

Use jsonlab (http://iso2mesh.sourceforge.net/cgi-
bin/index.cgi?jsonlab)

A\ MATLAB R2013b (=] -=-| =]
HOME @ o o s I W I = E @I Search Docurnentation ju H
EII :ZI Meswy Y ariahle Analyze Code @ Preferences ” Community
Ii!' _\lj |E Find Files @7 ‘j}! < = E l\?/l [d
Cl» Open Variahle - éfl Run and Time @ Set Path 5} Reguest Support
Mesy  Resw  Open |1=] Compare Impaart Save Layout Help
Script - - Data  Workspace [ Clear Workspace L’fﬁ Clear Camimands - - [m Parallel = - l:,':'gl Add-0ns -
FILE "WAR | ABLE COnE EM*AROMNRMENT RESOURCES
4 =5 H E ;b Ciok Users b ojavierl ¥ Documents b MATLAE » A
*» Json_eells=loadjson(json_string) ur
json _cells =
Columns 1 through 8
{1x23 cell} {1x23 cell} {1x23 cell} {1x23 cell} {1x23 cell} {1x23 cell} {1x23 cell} {1x23 cell}
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— JSONlab
http://iso2Zmesh.sourceforge.net/cgi-bin/index.cgi?jsonlab

1 % download, parse and plot 03 L1 data from EUEREWNET L fr oo

2 % ILS 201511

El

4 % download the json string

8 %json_string=urlread('http://brewer:redbrewer@rbcce. aemet. es/eubrewnet/getdata/getll?brewerid=1858d

4] A

7 % bullet-proof alternative to urlread: use curl '! Figure 1 s g x
8 % set the library path to stop matlab from using their own versions File Edit Wiew Insert Tools Desktop Window Help ~
9 - setenv('LD LIBRARY _PATH', 'Jusr/lib/x85 64-linux-gnu/'); o A & 8 N L=

10 - [~,3s0n_stringl=system('curl -= "http://brewer:redbrewer@rbcce. aemat . eseub DS E&| kAT D E A "‘“’| 0 | | o

11

12 % we will use jsonlab to parse the json_string 100 i i i i :

13 - addpath('.s1sonlab')

14

15 % json string to cells

18 - json_cells=leadjson(json_string); €y ]
17

18 % tidy up the result

19 - json_cat=cat(l,json_cells{:}); 200 - 4
20

21 % store each variable in the field of a structure =

22 - wariables=json_cat(l,:); S jwl il
23 - data=json_cat(2:end,:); =

24 - json_struct=cell2struct(data,variables,2}; =

25

26 - fields=fieldnames(json_struct); or ]
7= o3ll=struct();

28 - for this_field=l:numel(fields)

28 - 0311, (fields{this_field})=cat(l,json_struct(:).(fields{this field})); -100 - q
30 - end

3l

32 % add a new field with the date as a datenum om0 ! ! ! ! L

3 - e3l1.datenum=datenum{e3ll. gmt, 'vyyymmddTHHMMSSZ ) ; 15315 15315 15415 15415 18515 18515 15615
34 Ay

s % plot 0311 ve time

36 - plot{o3ll.datenum,03l1.03)
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Parsing the data from EUBREWNET with MATLAB

Tidy up the result

A\ MATLAR R2013 =N R

HOME A S 2 By [ S e 8 @I Search Documentation 2
E:::ZI I—\lj 57 Ll Meswe Warisble L& Analyze Code E (G} Preferences Yy [:,_Cn Community
l=ch [ Find Files W . N
[l Open Yariakle - éf Run and Time E Set Path i:) Feguest Support
Mewy  NMeww  Open 1| Compare Impart Save Layout Help
Script - - Data  Workspace [FJ Clear Workspace « L’:fg Clear Commands  ~ - I“I Farallel + - I:I':',:I Add-Ons =
FILE "WAR LABLE COnE EM'AROMMENT RESOURCES

d= = (5 ﬁ ok Ciok Users b javierl » Documents » MATLAB » s

*» cat(l,json _cells{:}] us

ans =

Columns 1 through &

'hrewerid! ' ot ! 'date_index' 'gza' 'airmass' 'temperature! TEilte! =l
[ 185] 'Z015060ZTOS4035E! [7.35752+05] [B5.0828] [ 8.4012] [ 19] [ o] [ 41.2613]
[ 1585] '2Z0150602T0O541162" [7.3575e+05] [G4.5554] [ 8.2527] [ 19] [ o] [ 101.8200]
[ 185] '20150602TO54157Z! [7.3E75=+05] [84.5340] [ 8.1858] [ 19] [ o] [ 114.2642]
ﬁf, [ 185] 'Z015060Z2TO54239Z!" [7?.3575=+05] [B4.7063] [ 8.0779] [ 19] [ o] [ 161.0690] =
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Also works in OCTAVE

(_; Qctave \i‘\i‘@

Archivo  Editar  Depurar Ventana  Ayuda  MNoticias

i

Explorador de archivos & % Editor [

e -~ A ﬁ Archiva  Editar  Ver Depurar  Ejecutar  &yuda

GOBIERMNC MIMNISTERIC l
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[ RSE]
BSlw

] Directorio actuall CiiUsers|javier\Dacuments\MATLAB - ‘t i

= L A A = | &) g%
Nombre [(wdd & o0 8t eeed o
b Ll jsonlab
config_example...
E] curl.exe 1 % download, parse and plot 03 L1 data from EUBREWNET -
B 0311 example.m § ¥ JLE 201511
s
o3l example_| 4 % download the json string CFi ure 1
5  %jzon string=urlread('http://brever:redbreverfrhcce. aemet . es/eubrevne E
6 - Archivo  Editar  Ayuda
7 % bullet-proof alternative to urlresd: use curl P
N B - \t_‘f; 2+ Z- '-I-b Insertar kexko h Ejes Malla Autoescalado
8 [+~,J8on_string] =system(
9
10 % we will use jsonleb to parse the json_string 00
11 addpath( ) i ' ' '
12 e ot £
13 % json string to cells L‘-*——__,i_'_,_‘..q—u—q..‘
14 json_cells=loadjson(json_string): 300 jf
15 4
16 % tidy up the result /
Espacio de trabaio 5 x 17 json eat=catil, json_cells{:}]: 200 ;[
is J
Fitrar (] 19 3% store esach varisble in the fisld of a structure _/j
20 vwvariables=Jlson_cat(l,:); El
[ilorgbre Clase 21 data=json_cat(i:end, :]: S
galt; CE:: 22  json struct-cellZatruct (data,varisbles,?]; = =
ields e - ©
23
?_’:NE( :D“E:E 24 fields=fieldnames(json_struct);
ijday cf‘; £ 25 o3ll=struct(): o
J-Eﬁ ot =i 26 Flfor this_field=1:nuwmel{fields)
jmn’cgus el 27 0311. (fields{this_field})=cat(1,json_struct(:).|fields{this_field
json_string char 28] end -100
json_struct struct 2
olll struct 30 % add & new field with the date as a datenum
this_fizld double 31 ndll.datenum=datenm 3 11t ) ~%
wariables cell || n -200
sticks double 15315 15315 15415 15415 15515 15515 15615
ey 20
L | + | | Wenkana de comandos | Edior | Docmentacian |
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Complete examples

1) Download, parse, and plot O3 L1 data

2) Download and parse a configuration
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1 % download, parse and plot O3 L1 data from EUEREWMNET
2 3 JL3 201511
3
4 % download the json string
5 $json string=urlreadi'http://brever:redbreverfrboce. aemet . es/eubrevnet/ getdata/getLl ?hreverid=185sdate=2015-06-01cenddate=2015-06-06") ;
&
7 % bullet-proof alternative to urlread: use curl
g [~,Json_string] =system('curl -z "http://brewer:redbreverBrhcce. aemet.es/ewbrewnet/getdata/getll?breverid=1856date=2015-06-02 cenddate=2015-06-06"" ) ;
a
10 3 we will use jsonlab to parse the json string
11 addpath (' jsonlab')
12
13 % json string to cells
14 json_cells=loadjson{json_string) :
15
16 % tidy up the result
17 json_cat=cat (1,json cells{:}):
15
19 % store each wvarisble in the field of a structure
20 variables=json cat(1l,:):
21 data=json_cat (Z:end,:):
22 json_struct=cellistruct(data,variables,2):;
23
24 fields=fieldnames (json sStruct);
25 ol3ll=atructi():
26 for this field=l:numel (fields)
27 0311, (fields{this_field})=cat(l,json struct(:).(fields{this field})):
28 end
29
30 % add a new field with the date as a datenum
31 o3ll.datenum=datenum (ol 11l.gwt, ' vyyymeodd THHMMIZZ ) 2
32
33 % plot o3ll w= time
34 plotio3ll.dacenum,o0311.03)
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F download and parse a configuration fromwm EUBREWNET
% JL3 201511

% download the json string
$3json_string=urlread|'http://brever:redbreverfrboce. aemet.es/eubrevnet/getdata/ getConfighylate ?hreverid=155&date=2015-06-02") ;

% bullet-proof alternative to urlresd: use curl
[~,Json_string]=system('curl -s "http://brever:redbrewerfrbece.aeret.es/ewbrevnet/getdata/ getConfighylate?breverid=185&date=2015-08-02""] ;

5 we will use jsonlal to parse the jsSon string
addpath (' jsonlahk')

5

% Json string to cells
jzon_cells=loadjson{json_string):

Y tidy up the result
json_cat=cat(l, json cells{:}):

% gStore gach wariable in the field of a structure
wvariahles=json _cat(1l,:]:
data=json cat(Z:end, :);

config=celliZstruct (data,variables, 2) ;

disp(contfic)
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