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Part 1 -3:  General  – Data format for meteorological  data  sets  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cations  (PAS)  and  Gu i des  (hereafter referred  to  as  " I EC  
Publ i cation (s )") .  Thei r preparation  i s  en trusted  to  techn ical  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possi ble,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  user.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts.  

The main  task of I EC  techn ical  comm ittees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  committee  may propose  the  publ ication  of a  techn ical  
speci fication  when  

•  the  requ ired  support cannot be  obta ined  for the  publ i cation  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subj ect i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  is  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subj ect  to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC TS  62862-1 -3 ,  wh ich  is  a  Techn ical  Speci fication ,  has  been  prepared  by I EC techn ical  
committee  1 1 7:  Solar thermal  el ectric  p lan ts .  
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The  text of th is  Techn ica l  Speci fication  i s  based  on  the  fol l owing  documents:  

Draft  TS  Report  on  voti ng  

1 1 7/68/DTS  1 1 7/78/RVDTS  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  speci fication  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC 62862  series,  publ i shed  under the  general  ti t le  Solar thermal 
electric plants,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•   transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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Part 1 -3:  General  – Data format for meteorological  data  sets  
 
 
 

1  Scope 

The goal  of th is  document on  data  format i s  to  reduce  efforts  for data  exchange and  to  avoid  
errors  caused  by m isunderstand ings  due  to  the  appl ication  of various  d i fferen t and  at t imes  
unclear formats .  To  ach ieve  th is  goal ,  the  proposed  format has  the  fol lowing  properties:  

•  su i tabi l i ty for common  operation  systems;  

•  su i tabi l i ty for satel l i te/model ‐derived  data;  

•  su i tabi l i ty for measured  data;  

•  su i tabi l i ty for combined  data  sets;  

•  su i tabi l i ty for typica l  meteorolog ical  years  and  forecasted  data.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I SO 8601 ,  Data elements and interchange formats – Information interchange – 
Representation of dates and times  

ANSI  INCITS  4-1 986  (R2007) ,  American National Standard for Information Systems – Coded 
Character Sets – 7-Bit American National Standard Code for Information Interchange (7-Bit 
ASCII)  

3 Terms and  defin i tions  

No terms  and  defin i ti ons  are  l i sted  i n  th is  document.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

4 Format description  

The data  format has  been  i nspi red  by the  thesaurus  on  solar i rrad iance  proposed  at  
Envi ron I nfo  2007.  

After a  header wi th  i n formation  abou t the  data,  a  data  section  fol lows  wi th  the  meteorolog ical  
data.  The  data  section  starts  after the  "#beg indata"  header fi e ld  (see  Table  1 ) ,  where  the  fi rst 
l ine  conta ins  the  name or acronym  of the  parameters .  The  order of the  columns  i s  the  same 
as  the  order defined  on  the  "channel "  description  (Table  7) .  After the  data  section ,  the  l ast  
l i ne  of the  fi le  con ta ins  "#enddata" .  
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The  thesaurus  is  usual l y implemented  i n  an  XML-fi le  format.  Many appl ications  in  so lar 
energy tend  to  use  a  s impler ASCI I  data  format wi th  values  separated  by spaces  or 
sem icolons  ‘ ; ’ ,  each  l i ne  stand ing  for one  poin t  i n  time.  The  proposed  data  format tri es  to  
combine  both ,  as  the  data  is  stored  i n  a  s imple  ASCI I  format l i ne  by l i ne.  But i t  i ncludes  a  
header wh ich  conta ins  al l  i n formation  of the  thesaurus.  The  data  can  be  very easi l y converted  
i n to  an  appropriate  XML-fi l e  to  be  exchanged  via  standard  web  protocols.  

Other sources  wh ich  were  used  are  the  depri  format wh ich  is  used  in  some wind  energy 
environments  (h ttp: //depri . org)  and  the  cl imate  and  forecasting  metadata  conventions .  For the  
avai l ab le  options  for del im i ters,  see  Table  1 ,  "#del im i ter" .  

The  fi e l dnames  from  Tables  1  to  8  are  separated  from  the  value  of the  parameter by a  space.  

5 General  conventions  

5.1  Character set  

The format shal l  be  based  on  the  s tandard  ASCI I  character set as  defined  in  
ANSI  INCITS 4-1 986  (R2007) .  Using  on l y the  fi rst  1 27  characters  wi l l  ease  exchange  of data  
between  d i fferen t operati ng  systems.  The  fi e ld  "#characterset"  i s  mandatory as  a  second  l i ne  
of the  fi l e  to  ease  i n terpretation  of the  remain ing  text fi e lds .  

5.2  New l ine  

New l ines  are  set by ASCI I  character 1 0  ( l i ne  feed  as  i n  UN IX 1 ) .  Also  acceptable  i s  the  
combination  "Carriage  return  +  l ine  feed "  wi th  ASCI I  characters  1 3  and  1 0  (DOS/Windows 2  
new l i ne).  When  transferring  data  between  DOS/Windows  and  UN IX type  systems,  care  
shou ld  be  taken  of the  d i fferent  conven tions  for new l i nes  on  each  of the  systems.  

For the  avai l ab le  options ,  see  Table  1 ,  "#endofl i ne".  

5.3  Time-stamps,  in tegration  and  averag ing  

Time stamps  fo l l ow I SO  8601  YYYY-MM-DDTHH :MM:SS.ssss  wi th  l ead ing  zeros.  T ime 
stamps  for temporal l y averaged  data  shal l  refer to  the  end  of the  in tegration  period ,  as  i t  i s  
the  convention  i n  meteorology.  I nstan taneous  values  can  a lso  be  described  by the  data  
format (see  parameter "#time. averag ing"  i n  Table  3).  

I n tegration  and  averag ing  a lways  refer to  the  complete  time i n terval .  Th is  i s  especi al l y 
important  at sunrise  and  sunset,  and  i t  shou ld  a lso  i nclude  the  time frame when  the  sun  i s  sti l l  
or a l ready be low the  horizon .  L im i ti ng  such  in tervals  on l y to  the  time  when  the  sun  is  above  
the  horizon  is  not a l lowed .  

The  on l y exception  is  the  sun  e levation  or sun  zen i th  ang le.  During  the  sun  rise  or sunset,  
these  values  shou ld  be  ca lcu lated  in  a  way that a l l ows  ca lcu lating  the  DN I  from  d i rect 
hori zon ta l  i rrad iance  using  the  averaged  ang les.  

 

___________ 

1   UN I X i s  the  trade  name  of a  product suppl i ed  by The  Open  Group.  Th i s  i n formati on  i s  g i ven  for the  conven ience  
of users  of th i s  document and  does  not  consti tu te  an  endorsement  by I EC of the  product  named .  Equ i val ent  
products  may be  used  i f they can  be  shown  to  l ead  to  the  same resu l ts .  

2  DOS  and  Windows  are  the  trade  names  of products  suppl i ed  by M icrosoft  Corporati on .  Th i s  i n formation  i s  g i ven  
for the  conven ience  of users  of th i s  document  and  does  not  consti tu te  an  endorsement by I EC of the  products  
named .  Equ i val ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same resu l ts .  
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6 Meteorology fi le  format 

Table  1  – General  header fields  

Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example(s)  Description   

#MET_IEC.v1 . 0  headerl i nes:  
number_of_headerlines  

S tri ng   1  m  #MET_IEC. v1 . 0  headerl i nes: 57  I nd icates  that  th i s  i s  a  meteoro log ical  data  
fi l e  of the  I EC document.  I t  g i ves  the  vers ion  
number.  The  l ast  fi e l d  i s  the  number of 
header l i nes  i n  the  fi e l d  u n ti l  the  data  beg ins  
( l i ne  number of the  l i ne  "#beg i ndata").  
Header name and  number of header l i nes  
have  to  be  wri tten  i n  one  l i ne.  

#characterset  S tri ng   1  m  #characterset  850  Th is  i s  a  mandatory second  l i ne  of the  fi l e .   

#characterset  I SO/IEC-8859-1  Defi nes  wh ich  extended  character set  has  
been  used  for ASCI I  characters  above  1 27.  I t  
can  be  an  MS-DOS  or Windows  code-page  
i nd icated  by a  th ree-  or fou r-d i g i t  number.  Or 
reference  i s  made  to   
I SO/IEC 8859  (al l  parts).  I n  th i s  case,  i t  
shou ld  read  I SO/I EC-8859-1 ,  for example  
Lati n -1 ,  the  western  Eu ropean  vers ion .  

#del im i ter  

Stri ng   1  m  #del im i ter space  tab  Del im i ter between  d i fferen t col umns  i n  the  
data  secti on .  Options  are  "space" ,  " ; " ,  " , " ,  or 
" tab" .  A combination  of d i fferen t  del im i ters  i s  
not  a l l owed .  

#endofl i ne  Stri ng   1  m  #endofl i ne  \n  The  ASCI I  character i nd icates  that  a  new l i ne  
starts .  Options  are  " \n "  or " \n \r" .  

#ti t l e  S tri ng   1  o  #ti tl e  P lataforma  Solar Ti tl e  of the  t ime  series .  

#h i story. timestamp  S tri ng   1  o  #h i story. 201 6-02-09T1 2: 30   i n i ti a l  research  The  #h i story fi e l d  descri bes  the  evolu ti on  of 
the  data  set,  and  by whom  i t  has  been  
processed  after the  ori g i na l  creation .  
"#h i story"  fi e l ds  shou ld  be  numbered  to  
ensure  that  the  order of process ing  can  be  
eva luated .  Each  process ing  step  shou ld  be  
documented  by add i ti onal  "#h i story"  fi e l ds.   

I f a  mod i fi cation  i s  described  i n  several  l i nes,  
the  order of the  l i nes  can  be  kept by 
marg inal l y i ncreasing  the  timestamp.   

#comment S tri ng   1  o  #comment th i s  i s  a  general  comment Genera l  comments  
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Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example(s)  Description   

#datasou rce  Stri ng   1  m  #datasou rce  measured  I nd icator of wh ich  type  of d ata  i s  i n  the  fi l e:  
"measured" ,  "model l ed" ,  "syn theti c" ,  "m ixed" ,  
"satel l i te" ,  "NWP".  

"measured"  or "model l ed "  d ata  refer to  a  real  
t ime  series.  "syn theti c"  means  an  arti fi cial  
data  set  wi th  no  real  time  reference.  
Examples  are  typ ical  meteorol og ical  d ata  
sets  or data  from  a l gori thms  that  generate  
data  sets .  "m ixed"  i n d icates  that  the  fi l e  
con tains  data  from  severa l  categories,  for 
example  measu red  and  model l ed  data.  
" forecast"  i n d icates  that  the  data  i s  
forecasted  data.  

#status_update  
beg i ndateenddate  text   

S tri ng   1  o  #status_update  201 5-01 -01 T1 2: 45  201 5-03-
02T09: 00  Fai l u re  of sensor 1 .   

Describes  s tatus  updates  wi th i n  the  data  set,  
for example  sensor fa i l u res,  cl ean i ng  even ts ,  
external  i n fl uences,  etc.   

Timestamps  fol l ow I SO 8601 .   

#beg indata  

t ime  "s i gn  of second  column"  
"s i gn  of th i rd  col umn"  …  

Stri ng   1  m   #beg indata  

time  gh i  dn i  d h i  noo  

Beg inn ing  of the  data  section .  

The  order of the  col umns  i s  defi ned  by 
wri ti ng  the  names  of the  s i gns  con tained  i n  
the  col umns  after "#beg indata"  i n  the  next  
l i ne  i n  the  same  order as  the  col umns.  Al l  
s i gns  are  separated  by the  defi ned  del im i ter 
from  each  other.  

The  fi rst  col umn  from  the  l eft  of the  data  
section  shal l  be  " time" .  I f "beg i n_time"  and /or 
"end_time"  and /or " time_ori g"  are  a l so  g i ven ,  
these  columns  shal l  appear on  the  ri gh t  of 
" time"  and  on  the  l eft  of a l l  other col umns.  

#enddata    1  m    End  of the  data  secti on .  Last  l i ne  of the  data  
fi l e.  

#user_defined_fi e l ds  S tri ng   2  o  #user_defined_fi el ds  yes  Options  are  "yes"  and  "no" .  

No:  On l y fi e l d  names  from  Tables  2  to  8  are  
used .  

Yes:  Add i ti onal  user fi e l d  names  are  used  
(e. g .  variables  defi ned  by the  u ser that  are  
not  i ncl uded  i n  Table  8) .  

#user_defined_fi e l ds_reference  Stri ng   2  o  #user_defined_fi el ds_reference  
www. example. com/mesor_speci fi c_extension
s. pd f 

G ives  a  reference  of where  a  d escripti on  of 
the  extensi on  can  be  found .  Can  be  on  the  
i n ternet or l ocal  envi ronment.  

 

Provided by IHS Markit under l icense with  IEC



 IE
C
 T
S
 6
2
8
6
2
-1
-3
:2
0
1
7
 ©
 IE

C
 2
0
1
7
 

–
 9
 –
 

 

Table  2  – IPR header fi elds  

Field  name  Data  type   Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example  Description   

#IPR.  source. name  Stri ng     1  o  #I PR. source. name  ExampleName Name of the  sou rce  provid i ng  the  data.  

#I PR.  source. URL  S tri ng     1  o  #I PR.  source. URL www.example. com  URL of the  sou rce.  

#I PR. copyri ghtText  Stri ng     1  o  #I PR. copyri ghtTextcopyrigh t  Creati ve  
Commons  Li cense  

Copyrigh t  i n formation .   

#I PR. contact  S tri ng    1  o  #I PR. contact  Contact for copyri ght  i ssues.   

 

Table  3  – Location  fi elds  

Field  name  Data  type   Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example  Description   

#location . l ati tudeDegrN  F loat  deg reeNorth  1  m  #location .  l ati tu deDegrN  48, 3  Lati tude  i n  degree:  North  posi ti ve,  South  
negati ve.  

#l ocation . l ong i tudeDegrE  Stri ng  decimal  
deg ree  

1  m  #location .  l ong i tudeDegrE  8 , 3  Long i tude  i n  degree:  East  posi t i ve,  West 
Negati ve.  

#l ocation . el evationMAMSL  F loat  meter 1  m  #location . el evation  1 00  E levati on  i n  metres  above  mean  sea  l evel .  
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Table  4 – Time fields  

Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example  Description   

#time. timezone  Stri ng  
[UTC+/-
hh :mm]  

  1  m  #time. timezone  UTC+01 : 00  Timezone  of a l l  t imestamps  i n  the  document  
re l ati ve  to  UTC.  Timezone  swi tch ing  wi th i n  a  
fi l e  (e. g .  dayl i gh t  saving  t ime)  i s  not  a l l owed .   

#time. tst yes/no    1  o  #time. tst  yes  I nd icates  i f true  solar time  i s  used  i n  the  
fi e l d .  "#time. timezone"  has  no  mean ing  i s  
th i s  case.   

#time. resolu ti on type  Stri ng    1  m  #time. resolu ti on type  fi xed  " fi xed "  i f the  time  resolu ti on  i s  the  same 
throughout  the  data  fi l e.  "m ixed"  i f t ime  
resol u tion  changes.   

#time. resolu ti onSec  F loat  seconds  1  m  #time.  resolu ti onSec 3600  I f "#time. resolu tion type"  i s  set  to  " fi xed " ,  th i s  
keyword  descri bes  the  i n teg rati on  i n terval  
between  two  l i nes.  I t  i s  set  i n  seconds.   

#time. averag ing  Stri ng    1  m  #time. averag ing  yes  Options  are  "yes" ,  "no"  and  "sums".  "yes"  i f 
the  data  represent averages  sampled  duri ng  
the  i n terval s  of l eng th  "#time. resolu ti on " .  "no"  
i f the  data  represent i nstantaneous  
measurements  col l ected  at  the  g i ven  time  
stamps.  "sums"  means  that  the  temporal  
i n teg ral  of the  parameter wi th i n  the  defi ned  
time  i n terval  i s  provi ded .   

#time. completeness  Stri ng    1  o  #time. completeness  no  Describes  i f the  data  set  i s  complete  wi thou t 
m iss ing  timestamps.  Defau l t  i s  no.   

#time. calender. l eap_years  Stri ng    1  o  #time. calender. l eap_years  yes  Describes  i f the  data  fi l e  contai ns  l eap  years.  
The  defau l t  i s  yes.   
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Table  5  – Gap  treatment  

Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory/
optional  

Example(s)  Description   

#gap. notanumber Stri ng    1  m  #gap. notanumber NaN  
#gap. notanumber-9999, 9  

Defi nes  how i nval i d  or m i ss ing  val ues  are  
treated .  Can  be  overwri tten  for each  
i nd i vi dual  channel  by speci fi c  channel  
d i recti ve.  Recommended  value  i s  -9  999, 9.   

#gap. treatment  Stri ng    1  m  #gap. treatment  m iss ing l i ne  Options  are  "m iss ing l i ne"  and  " l i neWi thNaN" .  
"m iss ing l i ne"  means  that  l i nes  can  be  
m iss ing  (on ly val i d  for "#time. resolu tion type"  
fi xed ).  For " l i neWi thNaN" ,  a l l  va l ues  for a  
m iss ing  or i nval i d  t imestamp are  g i ven  as  the  
selected  val ue  from  "#gap. notanumber" .  

"m iss i ngva lue"  means  gaps  are  fi l l ed  wi th  
specia l  va l ues  (see  channel  speci fi c  
descripti on ).  

" i n terpol ated "  means  gaps  are  i n terpol ated .  
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Table  6  – Qual i ty control  

Field  name  Data  type   Un i t  Complexi ty 
l evel  

mandatory 
/  optional  

Example(s)  Description   

#QC. type.number S tri ng    1  o  #QC. type. 1  MESoR Type  of qual i ty con trol  appl i ed ,  for example  
"BSRN",  "MESoR",  "SANDIA" .  

#QC. type. 2  BSRN  I f mu l ti p l e  QCs  have  been  appl i ed ,  several  
l i nes  of QC. type  are  a l l owed .  QC. type  l i nes  
shou ld  be  numbered  as  QC. type. 1 ,  
QC. type. 2 ,  … .  

#QC. reference.number S tri ng    1  o  #QC. type. 1  
h ttp: //www.mesor. org/MESoR_QC.pdf  

Reference  to  type  of appl i ed  QC tests  
(ci tati on  of paper or URL).   

I f mu l ti pl e  QCs  have  been  appl i ed ,  several  
l i nes  of QC. reference  are  a l l owed .  
QC. reference  l i nes  shou ld  be  numbered  as  
QC. reference. 1 ,  QC. reference. 2,  … .  
Numbers  shou ld  correspond  to  QC. type.   

#QC. operator.number S tri ng    1  o  #QC.operator. 1  J ohn  Sm i th  Who  appl i ed  the  QC.  I nd icates  name  and  
affi l i ati on  or emai l .  

#QC. reviewer.number S tri ng    1  o  #QC. reviewer. 1  Thomas  Wi l l i ams I nd icates  revi ewer name and  affi l i ati on  or 
emai l .  

#QC. checkedat.number Date     1  o  #QC. checkedat. 1  201 6-02-08  YYYY-MM-DD.  

#QC. approver.number S tri ng    1  o  #QC.approver. 1  –Tim  Harri s    

#QC. approval date  Date    1  o  #QC.approval dat. 1  201 6-02-09  YYYY-MM-DD.  

#QC. inchannel .number S tri ng    2  o  #QC. inchannel . 1  MESoRQCflag  Cross-reference  to  the  channel  wh ich  
con tains  the  resu l ts  of the  QC.   
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Table  7  – Key words  for the  channel  description  

Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory 
/  optional  

Example  Description   

#channel .sign . name   S tri ng   1  m  #channel . gh i . name G lobal  hori zontal  
i rrad i ance  

channels  i n  the  order they appear i n  the  data  
section .   

s i gn  i s  someth ing  l i ke  a  s i gn  i n  Formu la,  e . g .  
gh i .  Suggested  va l ues  for s i gn  are  described  
below.   

description  i s  a  d escripti on  of the  data  
"G lobal  hori zon tal  i rrad iance"  

#channel .sign. units Stri ng   1  m  #channel . gh i . u n i t  W/m2  Un i t  of the  channel .  N ote  that  the  u n i ts  for 
s i gns  l i s ted  i n  Tabl e  7  are  mandatory.  I t  i s  
a l so  mandatory to  s tate  the  u n i t  especia l l y i f 
the  s i gn  i s  user defi ned .  

#channel .sign . type  Stri ng   1  o  #channel . gh i . type  g l obal  hori zontal  i rrad iance  I nd icates  the  type  of meteoro log ical  vari abl e  
wh ich  i s  recorded  i n  the  channel .   

#channel .sign . cal i brati on . text  Stri ng   1  o  #channel . gh i . cal i bration . text  The  sensor has  
been  cal i brated  accord ing  to… .  

Descripti on  of the  cal i brati on  appl i ed ,  
i ncl ud i ng  date.  S i gn  has  to  be  equal  to  the  
correspond ing  channe l .  

#channel.  sign .cal ibration.date Stri ng  DATE  as  
YYYY-MM-

DD  

1  o  #channel . dn i . cal i bration . date  201 4-1 2-02  When  the  cal i bration  certi fi cate/protocol  was  
created .  

#channel.  
sign .cal ibration.responsivity 

F loat  G iven  i n  
#channel.  

sign .cal ibrati
on.unit 

1  o  #channel . dn i . cal i bration . responsivi ty 1 0 . 1  Responsi vi ty of the  i nstrument deri ved  i n  the  
speci fi ed  cal i bration  protocol /certi fi cate.  

#channel.  sign .cal ibration.unit S tri ng   1  o  #channel.dni.cal ibration.unit 1 0E‐6 V/W/m^2 Un i t  of #channel.  sign .cal ibration.responsivity.  

#channel .sign. cal i brati on .XXX Tbd   2  o  #channel . gh i . cal i bration . offset XXX can  be  fu rther user d efi ned  fi e l ds .  I f 
these  fi e l ds  are  used ,  then  
#user_defined_extens ions  shou ld  be  set  to  
yes.   

#channel .sign . correction . text  Stri ng   1  o   Descripti on  of correction  functions  appl i ed ;  
s i gn  has  to  be  equal  to  the  correspond ing  
channel .  

#channel .sign. correction . XXX Tbd   1  o  #channel . gh i . correcti on . shadowbandwi th  1 0  XXX can  be  fu rther user d efi ned  fi e l ds .  I f 
these  fi e l ds  are  used ,  then  
#user_defined_extens ions  shou ld  be  set  to  
yes.  

#channel .sign. comment Stri ng   1  o  #channel . gh i . comment Th i s  i s  a  comment Channel  speci fi c  comments.   

Provided by IHS Markit under l icense with  IEC



  
–
 1
4
 –
 

IE
C
 T
S
 6
2
8
6
2
-1
-3
:2
0
1
7
 ©
 IE

C
 2
0
1
7
 

Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory 
/  optional  

Example  Description   

#channel .sign.QC. . text . number S tri ng   2  o  #channel . gh i . qc. text. 1  Speci fi c  comment to  
the  QC of th i s  channel  

Qual i ty con trol  type  for speci fi c  channel .  

#channel .sign.QC. i nchannel . numb
er 

S tri ng   2  o  #channel . gh i . qc. i nchannel . 1  GH IQCflag1  Cross-reference  to  the  channel  wh ich  
con tains  the  resu l ts  of the  QC.   

#channel .sign.QC. reference  Stri ng   2  o  #channel . gh i q fcfl ag1 . qc. reference  gh i  Cross-referece  from  the  QC channel  back to  
the  channel  the  QC bel ongs  to.   

#channel .sign.QC.XXX.number Tbd   2  o  #channel . gh i . qc. tol erance  0 . 05  XXX can  be  fu rther user d efi ned  fi e l ds .  I f 
these  fi e l ds  are  used ,  then  
#user_defined_extens ions  shou ld  be  set  to  
yes.  

#channel .sign.missing_va lue  Stri ng   1  o  #channel . gh i .m iss ing_value  -9999. 9  Defi nes  how m iss ing  val ues  are  treated  for 
th i s  channel ,  for example  wi th  -9  999, 9  

#channel .sign. i nstrument. text   S tri ng   1  o  #channel . gh i . i nstrument. text  ven ti l ated  
ACME  X1  

Descripti on  of the  i nstrument  u sed  for th i s  
channel .  

#channel . s i gn . i nstrument. azimuth
Degr 

F loat  deg ree  1  o  #channel . gh i . i nstrument. azimuthDegr 0  Azimuth  ori en tati on  of a  ti l ted  i nstrument.  
Ang le  i n  degrees  measured  from  north  
towards  east.   

#channel . s i gn . i nstrument. zen i thDe
gr 

F loat  deg ree  1  o  #channel . gh i . i nstrument. zen i tDegr 45  Zen i th  ang le  of a  t i l ted  i nstrument.  Ang l e  
re l ati ve  to  the  hori zon ta l  p l ane  i n  degrees.  

#channel .sign. i nstrument.XXX Tbd   2  o  #channel . gh i . i nstrument. seri a l   1 23456789  XXX can  be  fu rther user d efi nded  fi e l ds .  I f 
these  fi e l ds  are  used ,  then  
#user_defined_extens ions  shou ld  be  set  to  
yes.  

#channel .sign. i n terpolati on . text  Stri ng   2  o  #channel . gh i . i n terpol ation . text  M iss ing  
val ues  have  been  fi l l ed  by l i near 
i n terpol ation .   

Descripti on  of i n terpol ation  used ,  for example  
for m iss ing  val ues.   

#channel .sign. interpolation.XXX Tbd   2  o  #channel . gh i . i n terpol ation .maxslots  3  XXX can  be  fu rther user d efi ned  fi e l ds .  I f 
these  fi e l ds  are  used ,  then  
#user_defined_extens ions  shou ld  be  set  to  
yes.  

#channel .sign. uncertai n ty F loat   1  o  #channel . gh i . u ncertain ty 2 . 0  Estimate  for the  measurement  uncertain ty of 
the  measurands.  Note  that  the  rea l  
uncertain ty of the  measu rands  depends  
heavi l y on  the  measurement  cond i ti ons  i n  
most cases  and  shal l  therefore  be  g i ven  as  a  
time  series .  

#channel .sign. uncertai n tyun i t  S tri ng   1  o  #channel . gh i . u ncertain tyun i t  percent  Un i t  of the  estimate  for the  measurement  
uncertain ty of the  measu rands.  For re lati ve  
uncertain ti es  use  the  un i t  percent (spel l ed  
ou t) .   
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Field  name  Data  type  Un i t  Complexi ty 
l evel  

mandatory 
/  optional  

Example  Description   

#channel .sign. status_update  Stri ng   1  o  #channel . gh i . status_update  201 5-01 -01  
1 2 : 45  201 5-01 -03  9 : 00  sensor fai l u re  

Status  i n formation  s im i l ar to  the  general  fi e l d  
#status_update,  here  channel  speci fi c.   

 

For channels ,  ca l i bration  and  correction  i n formation ,  the  fo l lowing  s igns  i n  Table  8  shal l  be  used .  The  s i gn  va lues  are  i nspired  by the  cl imate  and  
forecasting  conventions  at  h ttp: //cfconventions. org .  On l y the  i rrad iance  fi e l ds  fol low the  usual  defin i ti ons  i n  solar  energy.  

The  l i s t i s  user extendable.  Measurand  and  parameters  that are  not con tained  i n  the  l i s t can  be  i ncluded  wi th  sel f-defined  s igns.  Th is  s i gn  shou ld  
fol low the  conventions  for the  used  stri ng ,  the  data  type  and  i ts  un i t to  ease  data  i n teroperabi l i ty.  

Table  8  – Meteorological  fi l e  format:  variables   

Sign   Data  type  Un i t  Description   

time TIME  
( I SO 8601 )  

YYYY-MM-
DDThh :mm : ss  

Timestamp to  wh ich  the  data  i n  each  l i ne  be longs.  I SO  8601  format shal l  be  used ,  YYYY-MM-
DDTHH:MM:SS. ssss.  I f #time.averag ing  yes,  then  the  timestamp i s  re lated  to  the  end  of the  i n tegrati on  period .  
Shal l  be  the  fi rst  col umn  from  the  l eft  i n  the  data  section .  

beg i n_time  TIME  
( I SO 8601 )  

YYYY-MM-
DDThh :mm : ss  

Timestamp of the  beg inn ing  of the  i n tegration  i n terval .   

end_time  TIME  
( I SO 8601 )  

YYYY-MM-
DDThh :mm : ss  

Al ternati ve  to  t ime  i f beg i n_time  i s  used .   

j u l i an  F loat  day J u l i an  date.  The  timestamp refers  to  the  end  of the  i n teg ration  period .   

beg i n_j u l i an  F loat  day J u l i an  date  at  the  beg inn ing  of the  i n tegration  i n terval .  

end_ju l i an  F loat  day J u l i an  data  at  the  end  of the  i n tegration  i n terval .   

t ime_orig  TIME  
( I SO8601 )  

YYYY-MM-
DDThh :mm: ss  

Add i ti onal  timestamp for each  l i ne.  Depend i ng  on  the  setti ng  for "#datasource" ,  the  s i gn  corresponds  to  the  
fol l owing  expl i cati ons.  For "syn theti c"  or "m i xed" ,  th i s  timestamp refers  to  the  t ime  from  wh ich  the  data  has  been  
taken ,  for example  to  create  a  typical  meteorol og ical  year.  For " forecast" ,  the  timestamp i nd icates  the  t ime  at  
wh ich  the  forecast  was  created .  

For th i s  t imestamp,  the  I SO  8601  format shal l  be  used  (YYYY-MM-DDTHH:MM:SS. ssss).  I f the  data  i n  the  l i ne  
belongs  to  an  i n tegration  period  (setti ng  #time. averag ing  yes) ,  then  the  t imestamp i s  re lated  to  the  end  of the  
i n teg rati on  peri od .  Th i s  s i gn  i s  mandatory i f "#datasource"  i s  " syntheti c" ,  "m ixed"  or " forecast" .  

gh i   F l oat  W/m² G lobal  hori zontal  i rrad iance:  Solar rad iati on  from  upper hem isphere  on  a  hori zon tal  p l ane.  Equal  to  total  
i rrad i ance  or shortwave  downwel l i ng  i n  cl imatology.  

dn i  F l oat  W/m² D i rect  normal  solar i rrad iance:  Rad i ation  on  a  p l ane  a lways  normal  poi n ti ng  towards  the  sun .  

dh i   F l oat  W/m² D i ffuse  i rrad iance  on  a  hori zon tal  p l ane.  

g ti XX F loat  W/m² G lobal  t i l ted  i rrad i ance  on  a  p l ane  i ncl i ned  towards  the  equator.  The  XX denotes  the  i ncl i nation  i n  deg rees.  0°  i s  
a  hori zon tal  p l ane.  g ti 00  equal s  GH I .    
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Sign   Data  type  Un i t  Description   

gh iqcfl ag  F loat    F l ag  for qual i ty control .  

dn i qcfl ag  F loat    F l ag  for qual i ty control .  

dh i qcfl ag  F loat    F l ag  for qual i ty control .  

g ti XXqcfl ag  F loat    F l ag  for qual i ty control .  

re l ati ve_hum id ty  F loat  percent  Ambien t a i r relati ve  hum id i ty i n  percent.  

a i r_temperature  F loat  deg ree  Cels i us  Ambien t a i r temperature  i n  °C.  

a i r_pressure  F loat  hPa  Ambien t a i r pressure  i n  hPa.  

wind_speed  F loat  m /s  Wind  speed  i n  m /s .  

wind_from_d i recti on  F loat  deg ree  Wind  d i rection  i n  degree  north .   

wi nd_speed_of_gust  F loat  m /s  Maximum  wind  speed  i n  the  i n tegration  i n terval .  

dew_poin t_temperature  F loat  deg ree  Cels i us  Dew poi n t  temperature  i n  °C.  

solar_el evation_ang l e  F loat  deg ree  Average  solar e l evation  i n  the  i n teg ration  i n terval .  

number_of_observations  F loat    I f data  i s  agg regated  from  a  h i gher temporal  resolu ti on ,  the  number of val ues  wh ich  were  used ,  for example  i f 
m i nu te  data  are  agg regated  to  hou rl y val ues,  i t  shou ld  be  60  i f no  data  were  m iss ing .   

preci pi tati on  F loat  mm  Precipi tati on .  

solar_azimuth_ang l e  F loat  deg ree  Solar azimuth  ang l e,  measured  from  north  and  eastward .  

solar_zen i th_ang l e  F loat  deg ree  Solar zen i th  ang l e.   

NOTE  The  g i ven  u n i ts  are  mandatory.  

 

The next box g i ves  an  example  of such  a  data  fi l e.  
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#MET_IEC. ver1   headerl i nes: 63  

#characterset  I SO/IEC‐8859 ‐1  

#del im i ter space  

#endofl i ne  \n  

#ti tl e  Example  

#h i story. 201 5 ‐1 0 ‐29T09: 45: 07  converted  from  ori g i nal  by MDMS  

#h istory. 201 5 ‐1 0 ‐29T09: 45: 093  by J ohn  Doe  

#datasou rce  measured  

#user_defined_fi el ds  yes  

#I PR. i nsti tu ti on . name ExampleName 

#I PR. copyri gh tText ExampleCR 

#I PR. contact  someone@example. com  

#location . l ati tudeDegrN  37. 5987  

#location . l ong i tudeDegrE  -2 . 3744  

#location . e l evationMAMSL 498  

#time. timezone  UTC+01 : 00  

#time. resolu ti on type  fi xed  

#time. resolu ti onSec 3600  

#time. averag ing  yes  

#time. completeness  no  

#time. calender. l eap_years  no  

#gap. notanumber -9999. 9  

#gap. treatment  m iss ing l i ne  

#channel . time. name  time  

#channel . time. un i t  YYYY‐MM ‐DDThh:mm: ss  

#channel . gh i . name g lobal  hori zon tal  i rrad i ance  

#channel . gh i . u n i t  W/m2 

#channel . gh i . cal i bration . text  Cal i brated  by manufacturer 

#channel . gh i . cal i bration . responsivi ty 1 0. 2  

#channel . gh i . cal i bration . un i t  1 0E ‐6  V/W/m^2  

#channel . gh i . cal i bration . date  201 4-1 2-02  

#channel . gh i . correction . text  none  

#channel . gh i . i nstrument. text  ACME  ModelX1 ,  venti l ated  wi th  ACME  Y3  ( 1 0  W  heati ng )  

#channel . gh i . i nstrument.manufacturer ACME  

#channel . gh i . i nstrument.model  Model  X1  

#channel . gh i . i nstrument. seri a l  1 2345678  

#channel . dn i . name d i rect  normal  i rrad iance  

#channel . dn i . u n i t  W/m2 

#channel . dn i . cal i bration . text  Cal i brated  by manufacturer 

#channel . dn i . cal i bration . responsivi ty 1 0 . 3  

#channel . dn i . cal i bration . un i t  1 0E ‐6  V/W/m^2  

#channel . dn i . cal i bration . date  201 4-1 2-01  

#channel . dn i . correction . text  cosine  correction  accord ing  to  manufacturer 

#channel . dn i .m iss ing_value  -9999. 9  

#channel . dn i . i nstrument. text  ACME  ModelX2  on  sol ar tracker model  Y1  wi th  sun  sensor from  ACME  

#channel . dn i . i nstrument.manufacturer ACME  

#channel . dn i . i nstrument.model  ACMEModelX2  

#channel . dn i . i nstrument. seri a l  1 2345678  

#channel . dh i . name d i ffuse  hori zon tal  i rrad iance  wi th  shadowbal l  

#channel . dh i . u n i t  W/m2 

#channel . dh i . cal i bration . text  Cal i brated  by manufacturer 

#channel . dn i . cal i bration . responsivi ty 1 0 . 3   

#channel . dh i . cal i bration . un i t  1 0E ‐6  V/W/m^2  
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#channel . dn i . cal i bration . date  201 4-1 2-03  

#channel . dh i . correction . text  temperature  correction  accord ing  to  manufacturer speci fi cation  appl i ed   

#channel . dh i .m iss ing_value  -9999. 9  

#channel . dh i . i nstrument. text  ACME  ModelX1  wi th  shad i ng  structu re  model  Y2  from  ACME,  no  ven ti l ati on  

#channel . dh i . i nstrument.manufacturer ACME  

#channel . dh i . i nstrument.model  

#channel . dh i . i nstrument. seri a l  234567  

#channel . noo. name number of m inu te  val ues  used  for averag i ng  

#channel . noo. un i ts  -  

#beg indata  

time  gh i  dn i  d h i  noo  

201 5‐02 ‐01 T01 : 00  -9999. 9  -9999. 9  -9999. 9  0  

201 5‐02 ‐01 T02: 00  -9999. 9  -9999. 9  -9999. 9  0  

201 5‐02 ‐01 T03: 00  -9999. 9  -9999. 9  -9999. 9  34  

201 5‐02 ‐01 T04: 00  -9999. 9  -9999. 9  -9999. 9  1 4  

201 5‐02 ‐01 T05: 00  -9999. 9  -9999. 9  -9999. 9  1 2  

201 5‐02 ‐01 T06: 00  0 . 0  0 . 0  0 . 0  64  

201 5‐02 ‐01 T07: 00  0 . 0  0 . 0  0 . 0  1 20  

201 5‐02 ‐01 T08: 00  8. 5  0 . 0  8 . 2  1 20  

201 5‐02 ‐01 T09: 00  37. 9  2 . 2  35. 2  1 20  

201 5‐02 ‐01 T1 0: 00  98. 3  5. 2  92 . 8  1 20  

201 5‐02 ‐01 T1 1 : 00  1 25. 3  1 1 . 2  1 1 3. 5  1 20  

201 5‐02 ‐01 T1 2: 00  1 57. 6  20. 1  1 38. 2  1 20  

201 5‐02 ‐01 T1 3: 00  242. 8  74. 3  1 67. 7  1 20  

201 5‐02 ‐01 T1 4: 00  1 28. 2  6 . 5  1 22. 2  1 20  

201 5‐02 ‐01 T1 5: 00  1 01 . 2  1 8. 6  81 . 8  1 20  

201 5‐02 ‐01 T1 6: 00  32 . 3  2 . 7  29. 3  1 20  

201 5‐02 ‐01 T1 7: 00  4 . 7  0 . 0  4 . 4  1 1 4  

201 5‐02 ‐01 T1 8: 00  0 . 0  0 . 0  0 . 0  78  

201 5‐02 ‐01 T1 9: 00  -9999. 9  -9999. 9  -9999. 9  22  

201 5‐02 ‐01 T20: 00  -9999. 9  -9999. 9  -9999. 9  1 0  

201 5‐02 ‐01 T21 : 00  -9999. 9  -9999. 9  -9999. 9  38  

201 5‐02 ‐01 T22: 00  0 . 0  0 . 0  0 . 0  84  

201 5‐02 ‐01 T23: 00  0 . 0  0 . 0  0 . 0  88  

#enddata  
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