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Summary and purpose of document

This document provides a review of uncertainty requirements and
operational instrument performance presented in the CIMO Guide and
provides a proposal for its update.

ACTION PROPOSED

The meeting is invited to review the proposal for update and make a recommendation
towards its inclusion in the CIMO Guide.
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Operational Uncertainty Requirements and Instrument Performance

The Table Annex B.1 of WMO No. 8, 7" edition, (Guide to Meteorological Instrumentation
and Methods of Observation) was reviewed again.

It is sensible to update this table regularly. The continuing improvements in sensor
technology make possible to realize changed requirements with economic expenditure. Also
new parameters can be collected by instruments. The table keeps information in a
condensed and clearly laid out form and therefore it is frequently consulted. On the other
hand many operating authorities of measurement networks orientate their requirements on
the measurement technique to the recommendations of the WMO Guide No.8.

The patrticipants of the meeting are invited to comment the proposed changes and to agree
where appropriate.

The table is presented including the proposed changes and additions red coloured. The
following text will give reasons for them.

1.1 Air temperature: in col. (9) it should be added that the achievable uncertainty depends
also on the type of the chosen sensor (Quality class of Pt100, PT500, Pt1000, NTC,
etc)

1.2 Extremes of air temperature: in col. (5) the required uncertainty should be the same as
for 1.1, mostly 1.1 and 1.2 are measured with the same sensor, being in the same
range and having the same achievable uncertainty signed to.

1.4 Soil temperature (new parameter) , mostly measured in 5 different depths: 5 cm, 10 cm,
20 cm ,50 cm, 100 cm. Requirements and performance ( columns (2) to (9) should be
the same as with 1.1 and 1.2. The measurement range could be decreased when
increasing the depth.

2.2 Relative humidity: The uncertainty for wet bulb temperature measurement and the solid
state sensor depends on the air temperature; especially the 0° C transit is to be
considered. Also the time constant of the solid state sensor is dependant on
temperature and humidity.

The time constant of the solid sensors is a function of temperature and relative humidity.

3.1 The pressure input pipe opening influences the uncertainty of the measurement: remark
in column 9.
Nowadays the time constant is smaller: 2 s is possible.

4.2 Why is the wide range of 0 to 30 km necessary? With a range of 0 to 15 km the cirrus
level is reached. The detail of the uncertainty can be examined with a hard target. There



6.2

6.3

6.4

6.5

7.3
7.4

8.2
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9

10

is no definition of a cloud base. Algorithms should be made public to allow the
comparison of sensors of different manufacturers.

With ultrasonic anemometers — widely used meantime — the time constant is not defined,
not for wind speed, not for wind direction. Ultrasonic anemometers are acting nearly
without inertia.

Time constant can be set to <10 s and output average time to 1 min. Automatic sensors
are available now, for instance ultra sonic sensors. Temperature dependence of about
0.25 cm / K to be compensated for these sensors. Optical sensors without temperature
dependence are in test now.

For ice accretion sensor data can be given, see report COST 727, page 73, from Heimo,
A. et al. It should be discussed what information is needed: the specific mass of ice, the
time duration of ice accretion or what else. Are there different sensors for different
information?

Actual achievable uncertainty for precipitation could be taken from the latest WMO-
comparison results.

A new variable should be added: precipitation duration. Optical sensors and electrical
conductivity sensors are in use. In analogy to sunshine duration a threshold condition is
to be defined for precipitation yes/no. The threshold could be: drop size > 0.2 mm and
intensity > 0.02 mm/h, this is the control resolution of a laser precipitation monitor. The
uncertainty of an electrical sensor may be a few minutes due to delay at the end of a
precipitation event.

Radiation

Different radiation components are frequently measured and the corresponding sensors
are connected to an AWOS. So it would be practical to have the sensor specifications in
an overview like this table, for more details see chapter 7, part | of WMO no. 8. Short
wave global and diffuse radiation is used for expertises about solar energy and the
operation of solar power systems.

Information on long wave atmospheric radiation is needed in agricultural meteorology
amongst others. The physical quantity is calculated in the AWOS and an additional
device temperature sensor (Pt100 or NTC resistor) is needed and to be connected to the
AWOS. Chapter 7, esp. table 7.7, could be modified, because actually no more
pyrradiometers are used but only pyrgeometers (hint to ET ‘radiation).

to be added: global / diffuse radiation
to be added: long wave atmospheric radiation

Runway visual range: the range is now 10 to 2000 m according to ICAO Annex 3, 15"
edition, 2004.

To be added: Background luminance that is measured with a separate sensor and
needed for the computation of RVR.

no comment

no comment

to discuss: adding further measurement quantities to the Table ?

e. g.: soil state, road state, soil humidity, present weather



‘Yidap pasealdul yum pasealdsp aq ued
abuey "wd 00T ‘W OG ‘Wd OZ ‘wd 0T ‘wd

G AjjeardAy ‘sypdap Juaiayip e Juswainsesy MZ0 uwrt s 0¢ T'T9ss | MT0 2,06+ - 0G- ainresadwsl 10S ¢'T
20 uw't S 0¢ MT0 | ATO 207+ - ¢- ainjesadwa) soelNs-ess £
T'T @8s
2,0t7+< 10} M
S0 O,0t7+= pue
J0-<I0J M €0 ainyesadwsal
20 uw't S 0¢ 2,07-=104 X G0 ATO 2,09+ - 08- re Jo sswaix3 2T
"Josuas
3y} JaA0 MO} Jre 8y} uo spuadap juelsuod J0t7+< 10}
W] "UdBIJS UOolIeIpe] Je|0S JalaWowlay} ME0 2,07+=
Jo ubisap ay1 Ag paioaye aq Aew jueisuod pue Q,0p-<Jo} )
awi dARdaYe pue Aurensoun s|gesIyoy 20 uw't S 0¢ TO0 Q0v-=101M €0 MT0 2,09+ - 08- ainressdwal Ay T'T
ainesadwal T
Aureuaoun awn JueISu0d Aureuaoun uoieAlasqo/
juswainseaw Buibesane awn juswiainseaw juswiainseaw | uonnjosal
Syleway a|genalyoy indino Josuas painbay JO SpoN pauoday abuey a|qelen
(6) (8) (2) (9) (S) (¥) (€) (2) (1)

JONVINHO4Y3Id LINIFWNHLSNI ANV SINIWIHINOTY ALNIVLYIONN TVYNOILYHIdO

a'T XaNNV




(amyoud

uonounxa ayl ul Ainunuoosip uediyubis

10 yidap uonesauad uo paseq "69)

ybiay aseq pnojd painseaw Ajeiuswnisul
10} SISIX® UONIUAP Jed|d OU 8snedaq

paulwlalapun "18b.el prey e yum pauiwlaiep W Q0T < 10} %0T WY GT -0
aq ued Ajureladun Juswalnseaw a|qensiydy w QT~ e/u w Q0T => Jo} W QT w QT wy 0g - woQ aseq pnojd jJo ybisH Z'¥
Ajjesnewoine
JUNOW®E PNojd MO| 3lewWi1sa 0} pash aq
Aew swiypioBre Bupsisn|d (uiw s Og) pouad 8/z e/u 8/t 8/t 8/8 - 8/0 junoure pnojD T'y
Spnojg 'y
SanjeA snoauejueISul Usamiaq adualayig edyco edyzo edyTo pauioads 10N Aouspua] z'e
‘Apueoyiubis
Aurenasun Juswainseaw ay) 10aye Aew
Jaonpsuel; ay} jo uonesuadwod ainjeladwa)
arenbapeu| "uae) ase suonnedald
ou JI puim 0} anp ainssaid olweuAp Agq
paloaye Ajsnouas Alurenaoun JUswaInNsea| edy ST'0 sz
"ainssaid TSN pue ainssaid uonels yog edy €0 ulw T S 0¢ edyT10 edyT10 edy 080T - 005 2INssald T'€
alnssaud oulaydsowly g
Ui%S8 - 0
pue 3,0T- -.0¢-
o}
%8 ‘UI%S6 - 0 pue
JUBISUOD BWI pue Alurenasun ajgesalyoe| 2,0 -.,0T- 10} %S
uo @guapuadap Apiwny pue ainfesadwal| ‘Yi9s00T - 0 pue \
Juesniubis moys Aew s1osuas a1els pllos| .G+ - 0 10} %E ulwt S O
SJaylo pue alels pijos
‘ding 18m yiim padnou 8q 01 3,0 V
Jo pjoysaiyl (TT a10u os[e aas) 'swajqo.d
ssauljuea|d pue uonesdse o3 anp a|qissod are
sJiolla abre ‘(qing A1p) ainjeladwal Jre
Uym uoieuIquiod ul pue Ajjoalip painseaw J| 20 ulw't S 0¢ %T %T %00T -0 Aupiuny aapesy z'z
(1219W04Y2Asd) ainresadwsal qing-19M
S0 uw't S 0¢ MT0 MT0 Q.6€+ - 08- ainresadwal Julod-maq T°Z

Alpiwny 'z




‘sabneb Jo adAy

juawydled Buisn uonendioald pijos Buunp
paloaye Apuesllubis JueISUOD awi JI0SUSS
(ouysak) Aluo uonoalep -y ww g'0> 104
“Inoineyaq

Jeaull-uou Juediiubis moys Aew sI0Suas
‘puIm Aq paloaye Ajsnolias Alurenasun

Y WW Z <10} % §
Y Ww g
-2°0 40} -y WW T°0

‘Aluo e/u : (soeu) -y Www 0002
uonendioaid pinbij oy senfea Aurepsoun uw T S 0e> Y Ww z°0 - 20°0 10} ryww T | -y wwzoo Ansusiur uorendidald v°9
Wwd OT< 10§ % 0T sdiys uo uonalooe
w9 QTS 40} WO T woT payoads 10N 991 JO SSaWIYL €9
‘alIs Buiniasqo ays Jo anireluasaldal wo 0g< 10} 9% G
eale elae ue 1ano yidap abesany| obueljoos T ulw T SOT > wo 0Zs 10j W T woT wez-0 Mous Jo yidaq z'9
‘sabneb
paleay ul sasso| uonelodens pue sabneb
Jo Aoualole uonIa||09 dlwruApolae
uo spuadap Aurenaosun uawaINsea| Ww 1040 % G Ww G< 10} 9% ¢
'syjunowre Ajrep uo paseq Ajuend| Jo Jabie| ayl e/u e/u ww Gs Joj ww T‘0 ww T'0 wuw 00S - 0 (Airep) unowy T°9
uonendiosid ‘9
“eIUBUI INOYIM Aeau ale Aay)
‘ pauljep Sl 1ULISUOD Wi J0 JULISUOD JUeISIp
ouU sJg1aWoWaUe dluosenn Buisn uaym
1.SW G< 10} 9%0T
.TWE G=>
papiodal aq pjnoys abelane s ¢ 1saybiy| 404 [ SW G0 s¢ %0T SWTO0 SWOST-T0 SIsn9 €'
"(9'Z uonoss ‘g Jaideyod ‘|| Led ‘spin9 siy}
ulw ot
93s) sjusuodwod ueisaue) Jano panduwod 10/DUE S . LO93II] 7
sabelany "Yibua| asuodsal se passaldxa] sw omo . /puE ¢ T oS ol 3 09€-0 alld ¢'s
Alrensn sijueisuod aouelsiq  “ssadoud| [T §< 10} %01 weg-2g
Buibelane Jo ubisap Ul papasu aJeD "SadINSP -SWg=> ulw OT JUBISU0D -SW G< 10} %601
Jeaul|-uopN ‘sainuiw QT Jo/pue g 1ano abelany 104 [ SW G0 Jojpue g aouelsig (-SWG=> 10} . SWSG'0 T-swW G0 SWSL-0 paads T'
PUIM G
a|qe|rene 10N do1 pnojo Jo ybIsH €'

uonendioaid Buunp seiq ueayiubis

‘uosiredwod 4oy} o1gnd aqg pjnoys aseq
pnNojo JO uoneulwlalap 10} swyiloble reussiu|




‘S310N

WW G< 10) 9% 2

uoneiodens

e/u Www Gs Joj ww T°0 ww 10 wuw 00T - 0 ued Jo Junowy T°0T
uonelodeng QT
‘Sluswainseaw
[elusWINISUI Jo} SINUIW OZ J1ano 8 bHelanly .02 ulw 0g SG0 0T oT -,09¢- 0 uonoJalp aneM\ £°6
‘sjuswaINseaw
[euawWNASUl 10} SaINUIW Qg Jano abelany SG0 ulw 0z SG0 SG0 ST SQ0T-0 pouad anep\ Z2'6
‘Sjuswiainseaw| W G< 10} 95 OT W G< 10} 9% 0T wbiay
[eluBWINIISUI 10} SINUIW OZ Jano abelany| W Gs o} W G0 ulw 0z SG0 W Gs Joj W G0 wTIo wos-0 aNe W JUBUBIS T'6
sanep 6
%0T uiw T S 0¢ anfeA [enjoe Jo 9%0T ZWPO T 2-WP23 0000% - 0 aoueUIWN| punolbyoeg €8
(0ooo0z W 008 < 10} % 0T
P8 puod8s) 806/NV-82€6 204 OV w 008>
pue (‘pd $002) V uswydeny ‘|| SWN|oA| 9% 0z 10 W 0z - W Qop< Jo} W g¢ w 000Z - W 0T (4AY)
‘6% "ON-OINM Yum aoueplodde uj|  jo sabie| syl ulw QT pue T S 0g> w QoS Joy w QT wT wQooS T-wWoT abuey [ensip Aemuny z'8
‘sanjeA olwyiebo| buibelane
1o} @dualaald (9'z uondas ‘g Jardeyd
‘Il Yed ‘ 8pIn9 sIy} 88s) JUaI01802 W 00ST< 10} 9% 0¢C
uonounxa :pabelane aq 01 Amuend w 00ST
"uoieINISgo Jo asned ay) uo puadap| 9 0Z 10 W OZ S ww 009< 10} % 0T (4OWI) abuey
Aew Aurepaoun Juswainseaw a|qeAalydy| jo sabire| syl ulw QT pue T s 0e> ww 009s 10} W 0§ wT w» 00T - W 0T reandQ [eaibojolos1vN T'8
Aupaisin g
papasau,G< UOIBAS|d Wol) uozuoy aal)| wns Ajrep Jo 9 § ulw T s 0z > é ZUMT WM 009 - 00T uoleipel ousydsowly ¥/
G'/ a|qe} 99s ‘Anrenb ybiy, 1oy Aureussun uoneipel
‘papasu ,G< UONBAS|S WOJ) UuozZuoy 8aJ)| wns Ajrep 40 %z uiw T SGT > é WM T WM O0VT -0 asnyip pue [eqo|o €'/
-w
fN8<10}%G W [N 8<I0}%S
‘uonelpel (1au) jo (unowe)| w CN 8's Jo} W A 8s Jo} (Arep) ainsodxa
swins Ajrep se passaldxa ainsodxa jueipey =W CIN 70 e/u s 0zC W CA 70 ZWCLT payioads 10N jueIpel ‘uoielpel 18N 2°L
%CloyTo (Airep)
Jo Jabue| ayL e/u S0z uto S 09 yvz-o uone.Np auIysuNS T°L
uoneipey /L
uoniuap pjoysaiyy uo Buipuadap Aurensoun /U é S 09 uvz-0 (Ajrep) uonelinp "didsaid §'9




‘9|qelreA rediouud se Alpiwny amnjosqge
a1 Joy uanib si adualagaid ‘Buibelane Jo ased u| ‘paxull ase Sanureuadun Jisyl
SNy} pue ‘sayull ase ainresadwal-lre pue Alpiwny aAnejal ‘ainresadwsal Julodmag

(S66T ‘0S| * Sluswainseaw Jo Alureusdun uo sprepuels OS| Yyim
2ouepIodIe Ul SI Alurenaoun '9°1) Aoeindge 1ano adsualaald sey Aureusoun wis) ay L

a|geljdde jou = eju

‘sjuawalinbal a|geploye pue
a|gensiyoe Buluyap ul siesn o0} pre [eanoeld e se paprebal ag pinoys 1 "sonoeid
[euonelado ul paAsIyde g Ued Jey) 8INsodxs PapPUSWILOIBI puUR [BUILIOU Japun
aouewlopad Josuas uo paseq (8 uwNod) AlUreLsdun JUBWSINSEaW B|qeAsIydY

"#00g Ul senbjuyoa ] uswainsea|\ pue ABojouyos ] 8Jeuns uo wea] uadxg
ONID 3y1 Ag parels aouewlopad feuonelado 2aidAl ayl 0] 19jai g 01 9 SUWIN|OD

002 Ul ‘suooiels Jay1eap dnewolny wolj ereq Jo siuawsaiinbay
uo wea padx3 sgD ay) Aq parels siuawaiinbal ay) 0] Jajal G 0] Z SuwWnjod

‘alnsodxa pue Bunis Junooe

ojul Bupel ‘palinbal awn|oA Jo/pue eale ‘[eAlalul awin aAneluasaldal ayl Jano
panIasgo/painseaw aq 0} a|qelieA ay) saziiaioereyd Apoapad ‘suonipuod jeuonesado
Japun ‘yaiym anjeA 1eyi s anfea anJl ayJ ‘Juawsalinbal Aurenasun juswainseaw
palels ayr yum paredwod |lews ag pjnoys seiq [enpisal Auy "01a8z 0} 8sojo (selq

J10) anfeA ueaw e aAey [|IM SanfeA pauodal Ul S10118 3y 1eys saldwi Junodde olul
uaxe} ale suoi19a1I09 UMoUy |e Jeyl uondwnsse ay| "a|geLieA ayl Jo uonnguisip
(ueissne9) [ewlou e 1o} [9A8] QZ 8yl 01 Spuodsaniod Yyaiym ‘(g = ) wad Jad g6

11 [9A8] Anjreqoud papuswiwodal ay ) “Anjiqeqold parers e yum sai| anjea anlj ayl
YoIym Ul [eAI3IUI BY) S8TeDIpUl puB anjeA anJ) Y} 0} 109dsal Yum anfea

TT pauodal sy Jo Aurenaoun sy sjussaidal Aurelsoun Juswainseaw

paJsinbal Jo anjea parels ay ‘suawsalnbal Jusbulls ssa| aney Aew
suoneandde [enpiapul (S "ON-"OWM) WAlSAS BUIAIBSAO [eqo|D Bu

‘0T Uo [enuelp a8yl Ul pauljap Se SUON.]S Jayleam dljewiolne pue pauuew

y1oq Joy} ajgealidde are syusw.inbal asay] 018 ‘ABojorew|d ‘ABojoipAy

‘6 ‘ABojosoalaw aulew ‘fesnynaube ‘feanneuosae ‘ondouds Joy a|qedldde

S| pue SuoISSIWWOI [ealuydal ybia |je Ag paidope si 1| ‘siuajeAinba Y4Nd

1S1 pue GT ‘¥T ‘ST ‘2T N4 01 Buiplodoe ereq || [9Aa7 Jo "9°1 ‘asn [euonelado [eiauab

Jo} sjuswialinbas Ayurenaoun uswWaINSeaW papuawiwodal ayl saAlb g uwnjo)
‘sjuaw

‘8 -asinbas Buipod Ag payioads se ‘pouad awil paxiy e JaA0 S[e10 ) 'S[e1o] 1
suawsalinbal buipod

ay1 Aq panioads se ‘pouiad awil paxi) e 1IN0 sanjeA abelany “bBuibelany (v

A ‘a|qerdasoe

ale sainuiw gTue) 01 dn Jo spouad Jan0 sebeisA. ‘a|gelns 1SOW pue WNWIUIW
B Se palapIsuod si dnuiw auo Jo pouad e 1apo anjen abeiane ue ‘asiou ay}

9 pue AlljigeLieA a[eds |[ews [einteu sy} apn|joxa O] JopJo U] ‘snosurjueIsyl ;|

‘¥ UWNjo9 uj

(90€ "ON-OM) S8pod
uo [enuey a8yl Agq paulwlaiap Se uonnjosal Juabulis 1sow ayl saAlb £ uwno|d

"SuoNIpUOod [ealBojorew|d
[220] Uo puadp SHwWI| ‘S3|CRLEA 1SOW J0) aBuel UoWWOod 8yl SaAIB Z uwnjo)

"8|qelieA aiseq ay) SaAif T uwnjod



