| SSN #¥92% (Online / En |ligne)

Z/////// CMOS
" BULLETIN

Canadian Meteorological
and Oceanographic Society S CM O

La Société canadienne de .. dAU!,I,S,IJ,@QQIZOlQ VOI 47 NO 4

m®t ®or ol ogi e

t:“u}uk/ J(m |

Qe m:--? Py 3 @5 2l foo flikleteS

\ : 5 ;

N « 29 xé/" ¥3 5e 22.0 17z e ol e frrna neavings ol gt B

Y / / | ‘ :
.\\" é; “ “ha ¥ (32 ! ’ﬂ g } @ vee ﬂA:j”’ ¢1‘l 1“‘"‘

\‘: F o lry 72 -"ﬁli‘ @ -y
% /7/ ¢ o T | Sbo

VAR é30|928 2.0 c -~

Q)¢
O«

Il AZG2NAOIE 28 GKSNBS5EWE 2 wi

25 dz6 8 G KISORSE R2YYSAY A HPENET 23

MyPlanet | 7472
My Future &

y Al
VAYS . dZRRAYF G2 B2G 203 0SSNy R U lahgsSy

VAYYZ YSUS2NRt23dz28 Sy

P 26SYy

CKSe /Ly 22Nt af 2aN8 { GRAYSayF OBNEy (¢ |

:

22NJAYy3 FT2NJ hdzNJ aSYO0SNA =

{2
1

| 2R VOASHEE A/GHSY lafhi SE2LN

I fTAYILGS Ay 9YLIANBY 2SI GKSNJI hodSNBSNA Ay



SDMS$40
Multipoint Scanning Snowfall Sensor
*ldeal for snow depth or water depth
measurements
campbellsci.ca/sdms40

SP Lite2 1 '
Silicon Pyranometer

*Designed for routine measurement of solar
radiation
campbellsci.ca/splite2

E CAMPBELL
=3 SCIENTIFIC

Reliable.Compatible.Customizable.

Take advantage of 40 years of experience
in the field and create a monitoring system
that fits your data collection requirments.

Reliable measurment systems supported by
world class tech support to save you time
and money.

Multiple communication and software
options to choose from to help you collect
your data anytime, anywhere.

ClimaVUE™50
All-In-One Meteorological Sensor

*Cost effective and easy to deploy
campbellsci.ca/climavue-50
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Words from the President

Wor king for Our Members, So They Can Work fo

The news i s awash wi t h st @l t e
di sasters from the tropics to M ate
t his, the Amazon rainforest hgin
wel | beyond nor mal . With the til
there is no i mmediate end in cer |
dail y. Meanwhi |l e, just a few i on
and |l ce Data Cent-bereakipmg t md
Greenland ice sheet, with tot ed
tons, enough to fsilze@2s wmi mmi
water .
At times | i ke these, societie N mp o
ever . With a scientific memb t ha
CMOS brings together weather, . 4 = d c |
scientists from across Canada ] ot e ¥ . A -

_ _ LyO2YAy3 | yR 2dzid2Ay3a [/ ah/{
And surely, there is vital worgkyptyhatsosgggetpyRer dgne
within the scientific communitygiko !YUPBBREAGOUET CHARBY D
CMOS President, one of my | ob323iiR2002 NS Uy &f flatyat | wie S
our members in the best way pogsiD/CENERAEGYdOL NBYEI{ril K& §1
our environment and for our nati on. I would I ike to

opportunity to share with you some recent progress on
focus on over the next year.

CMOS Outreach and Visibility

As a scientific society whose member s include many

oceanographic, and climate science, CMOS is uniquely p
climate change to Canadi ans. We have recently rel eas
i mplications of climate change. The full text ktamnp sh:e/
WWW. cmos. cal/sitel/l psabosgstvat bmpnéesi ous position statem
make use of it when communicating with Canadians about
Our sister society, the Australian Meteorological anoc
Supplementary Statement on the | PCC Speci allhi Re psatratt e o

suppl ement &MPSt 8§t auement on the I PCC Special rRéparstedo
November 2018, which AMOS endorsed earlier this year.
a | ookAmdr itdheen Meteor®@Ilrmegdemtl| owpaddtyed I nf ormation St a

To remain relevant, CMOS must be active and visible on
related environment al di sciplines. To this €endGG MM, ¢
Assembn yMontreal-l&.romheludgynf8erence was a great success

2000 posters from more than 50 countries. I thank the
organize and&rubG6GhGengealkr Assembl vy, particularly Domi
CMOS Liaison for the conference. Congratul ations to all
CMOS Membership and Student I nvolvement

New members are essential to the future of CMOS, and t
and relevance of the society, as well as the benefits
ad hoc working group t o CoWGS sweeeb stehtee trheed ecoinfi mygo @y ebalre e t
on how we can i mprove our website, pl ease send them al
A recent analysis has shown that free membership for s
resulting in student member ship al most doubling that
comprised 14% in 2016, increasing to 25% in 2017 and 2
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Words from t /h#loPr dsgi de ®b6

I n |l ate July, I met with our new National Student Repr
CMOS. El'l en has some great ideas and to help her imple
is the Chair of this committee, which should haveéeiaeet
get involved, please contact me.

CMOS Education and Mentorship

There are a number of areas where | wan to strengthen
revitalizing the School and Public Education Committ ece
Commi ttee (UPEC), and increasing mentorship opportuni
Commi ttee (PSC).

One Itsamghdi ng CMOS activity is <d@2ppariteintge ttreeacmamnrtsi dinp e
and Project Maury, two summer workshops offered by the
i s-sqpoonsored by the Canadian National Commi ttee for th
SCOR) , we are seeking a new partner to join CMOS in s

At mos pihlerweel come any suggestions!

u of having been

I n closing, I thank you for the ho r
[ to discuss CMOS a

n
you to gepreégsi dentc®cififo syea woul d k

Best wishes,
Kim

Ki mberly Strong, Professor & Chair, Department of Phys
Emaplkesident @cmos. ca

Travailler pour no&| membresnpauagreqtu ~ | a scien
Les actualit®s sont chinsioueésedent®sasnd®@es|I AO®ct aguel i
moment®orsdi § ces | ignes, la for°t amazonienn@ncengbamonq
ravagent " un taux bien sup®rieur ®tdmnd @auvsogdt ®br €9 mmé
die spoime df in i mm®di at e, et |l es pr®occupations du monde
qguel ques semaines ~ peine, l e Nati elhnails San oswi gannadl ® cuen eD af
I nl andsi s du®cCoruoleennhéarmtad . ek If onte est estim® ° 55 millia
millions de piscines ol ympiques.

Dans ces moments, des sadxVvi &te®st cplmnee il nap oSIGCMEONtses que | ¢
membres scientifiques, l a SCMO r®uni fatdnespbp®ePaldiest e g
climat, de partout au Canada.

Et il y a assur®ment wun travail vital rendre d

ntrep n
soutenir notre monde en mutationmnE-zndtearmtesqu@cmfneﬁsmcrd)mrm'
gue nous appuyons nos membres de & bhsmerhVvaulkeemma-pheip
environnement et not®@ecpayen peumprodbusefdere part des
activit®s de | a SCMO |

i ®es aux trois th mes sur | esqu
ann®e.
La sensibilisation et |l a visibilit® de | a SCMO
En tant gue soci ® ® scientifique dont | es me mbr es C
internationale@aemospgheme@asmdet Idu cl i mat, l a SCMO est
pour fournir awvwxfOGamadiieoms ste elnti fique objective sur |
r®cemment publi ® un nouvel ®nonc® de position sur |
climatiques. Le texte int®gr al se trouve @dnsedsdepsnu/n
WWW. cmos. cal/sitelps_ pos _st, atoeinepnatrsa? |l sasnegnuta geeursd i FIR&S ®n ¢
encourage ° le lire et " vous y r®f ®rer |l orsque vous ¢
climatiques.
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Words from t hMMoPr dsgi ge ®6 |

Notre soci@®u®trsdluirgan IMeteorological and Oceanographic
d®cl aration suppl ®ment aire sur | e Rapport sp®ci al du
(Suppl ementary Statement on the | PCC Special Ref@maomotut @n
" |l a Position de |l a SCMO sur | e rapport sp®ci al du Gl
novembre 20XMOsSt aquaep pluy® plus t1t cette 6am®e®e.voban sp
®gal ement consul therrf olrenadooomesmutr d es changements c¢l i me
Cli mate Change) r ®ce@mmemitc am sMét g ool @a@irc al Soci ety.

Pour demeurer pertinent e, | a SCMO doit °tre active

at mosph®riques et oc®anigques et aux disciplines enviro
ave®dGC et JPDL inc., aAsascecnubeli®@d ig @GC®&Moanlteal ®dae8 ldu 18 j ui | |
a ®t ® un grand succ s, avec environ 3000 pr®sentation
remercie | e centre de Montr ®al et tous®d@easnimeanbirers date

deAssembl e g®GC®rN gl endealrti culier Dominique Paquin, qu
entre | a®&&G&GMOnbdt®el. F®l icitations pour votre travail!

La@dh®sion ° | a SCMO et |l a participation des ®tudiants

Les nouveauxX membres@esemitr edsehtai eSICSMO™ el , " cette fii
clairement | a fonction et | a pertinence de | a soci ®t ®,
Nous avons ®gal ement mis sur pied un groupe de travai
SCMO au cours de |l a prochaine ann®e. Si@ m®luiso raevre z| ed ess
nh®sitezeé&mad airm part.

Une analyse r®cemtdd®s i montgr@tgue el pour | es ®tudiant s,

positif et a permis de &pruedsi gaunet sd dcueht It dere sl ne® e mbarmnd sd r epr
i@f fectif en 2016 et 25 % en 2017. Mai ntenant, |l es ®tud
é la fin@aderpaocbhet® potre nouvelle repr®sentante nat.i
|l a participation des ®teudcieadntesnt’esl a dSBEMQ. eBl Ipeonura ldui p
nous avons@Wrmescomint @@ ®t udi ant dynami que. Ell en pra®si de
membre ®tudi ant i ssu de chaque centre de | a  ®H®VEMD.e zSip a!
communi quer avec moi

L®ducation et | e mentorat au sein de | a SCMO

Je souhaite renforcer |l es activit®s de |l a SCMO relativ
en revitalis®ducaei cromput®l idgque et s ¢ @dalicraed i OGEMS)of efs s
uni versitaire (CEPU), et en augmé€ntra&ntenl @eardenasiians ad

secteur prive® (CSP).
La SCMO soutient depui s lemgeiegpantlsa epmmrscicepaés pndd

secondaire, au Projet atmosph re®e®®dfu® gerbijcecan MAautreyo r
Soci ety. Tandis que | e projet Maury est cofinanc® par
pour | es recherches oc®aniques (CNC poutunl mo8CORU, paAO
pour financer | a participation fud pyeesdies enseirpgeaht ol
En terminant, jehovmmueasurmr egqée ezewtemlr d® en me confiant ¢
de | a SCMO, et je vous invite © communiguer avec moi

activit®s de | a Soci ®t ®.

Ami cal ement ,

Kim

Ki mberly Strong, Pr®sidente de | a SCMO, Upi okesse¢e® eealdod @
Cour rpirelsi:dent @scmo. ca
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Updated CMOS Position on Clin

The process of revising the CMOS position

I n August 2019, the CMOS Counci l approved a revised p
statement dated from 2014 and important devel opments i
intervening years. I n particul ar, the 2018 reBedypecofa
Report on 1.5 C andCarmai a200hladn gree ICdasneat @df. REMOBSt meE BIBERS
i mportant contributions to these assessment reports, a
The revised stateme@MOSDb awlehwij s ededsiomnadcdet o highlight t
basic physical science of <climate change.

The CMOS Scientific Commi ttee undertook the revision
commi ttee surveyed the climate change statements of ot
the shorter statements were more effective to communi c
commi ttee established a gpoaagle osft agdre mempgr dxni nahtee | fyo rtnwoo f
l atter choice was i@sELhraemdyi by ChiHmELdd b Re p dtaant eanend Is| ¢
distillation of the I engthy wunderlying report. To make
on extensive nati onal and international assessment r
peegrevi ewed publications, there are |Ilinks to the web ad
After t he Scienicihfaiic sCadmmottthege Meaod |l i s and Clark Richar
maj ority of Scientific Committee members and sever al

ensure the statement was <cl ear and precise. This dre
Commi ttee and the experience of the past Scientific Co
previous statement. I n the process of producing a sho
materi al was removed. This is a delicate balance and

devel opments or science that become prominent in publi
priority for CMOS is to effectively communicate the I
i mpacts on Canada.

[ This position statement was authored by the Scientif
Council on August 26, 2019.]

The Canadian Meteorological and Oceanographic Socilety
organizations dedicated to advancing atmospheric and

di sciplines. CMOS has more tBanmaj®0 memkramrs hf rcemt Cas a
corporations, and government institutes. CMOS i s uni
Canadians on the science of <climate change. Many of it
are extensively involved in comprehensive assessmefpts
compl ex issue. Such assessments require atmospheri ¢ an
related environmental, social, and economic discipl|ine:
This statement on the science and implications of c|l i m;

reports,Casna@mCaangi ng Cl(i2rodt9eNoRd dderMet eor ol ogi cal Ofgan
the state of the dROUABNUnciltilermla tNeatiinonxs0 18t ergovernmegnt a
Speci al Report Glob&ékrowa)y miUndadetdhd&NaiAo@s I ntergovelr nm
Change Fifth As¢efddent TRepertreports incl udevirewed dgacie

|l iterature upon which this statement is based.

1T Ear® hcl damateing from the interaction of the atmadspher
undergoes changes from both human activity and nafur g

T Knowl edge of <c¢climate change is based on observatifpns
chemical, and biological processes.

T Humans influence the cl i mat e &t hcroompgohs icthiaonng, i npgr itnhaer|ial tyr
greenhouse gases as a result of combustion of fopssil
domi nant-e miutmtaemnd greenhouse gas. The current CO2 donc

CMOS Bull etWwioh.S@mMO No. 4 7
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Fnonc® de position de |l a SCMO sur

Le processus de r®vision de | a d®claration de positi

En ao%ut 2019, |l e Conseil de | a SCMO a approuv® une d®cl
La d®cl aration pr®c®dente datait de 2014 et des d®velo
climatique avaiemteevallieu BHBrmanpadticulier, Il a publicati
déxperts intergo@wwerl ruea meomt adlu sculri nlat sur | e 1R&bppdret slua
climat de changement desCaeambba et RGEC) a SCMO ont grandel
d®val uation, ce qui a des cons®quences i mportantes pour
pour mettre enci®vetdeoommuorl eer | a science physique fonc

Le comit® scientifique de | a SCMO a entrepris la r®visi
comit® a examin® |l es d®clarati@aosresrsbei @®th@ngpmeheéesc<il @
consensus sur | e fait que |l es d®cl arations plus courtes
d®ci deur s&stmopilnuss .celsé da mi® & oanme o0bj @mntvii fr onn e edu®c Ipaargeetsi ¢
ne | iste de points. Ce dernier éEmminx ®s ®@Oddunick appapuox®t psa
mat changeant du Canada, un ekaeéthentPo@suem®pHuqgqlengoc
SCMO sur |l es c hangegepmpewmites scdri md e i guuoenBbwr aeluuxa t T @ pp orr & tsi
ernationaux, qui incluent - aeasent®é®reavesesapar pdbsi pa
esses I nternet de quatre rapports sont disponibles.

QT T 0 Q

- ~

>

B ono@ococ@o aso —&

Qo

s que les copr®sidents du comit® scientifique, Ti me
|l arati on, la majorit® des membres du comit® scientif
estions de r®vision pour garantir @peuila IW®Rcllhaavas
ntifique du Conii X@®®rsicaemeaiida qure®=itdesmutr du Comit® sci
a dirig® | a r®daction de | a d®cl ar at i@Gome pd®@c|I®Radreantt ie
te, -lesp®rwsnsefficace, certains ® Gpeidttnsd®auii dti dmrtes da®r
arations wul t8&rrieeuplewss rlicmueeas @our iinclure de nouve
®es scientifiques qui occuperont une pleace pr®pendE
mons que |l a principale priorit® de |l a SCMO est de ¢
base sur | es changements <climatiques anthropiques et

t ®nonc® de position a ® ® r®di g® par l' e comit® sci
ministration | e 26 ao%t 2019. ]

> 0O0Cc T TQO =
D «©Q

O OO oo unna
-5 — =

La Soci ® ® canadienndc®anm@tr @phokodiSCMO) dst une solci ®f
dbr gani smes @®A®vanuw&smehnt | des sciences atmos@h®requescienc

lenvironnement connexes. La SCMO compte plus de 700 |me ml
duni ver @int®epridsesbpgavieemesrtgaduvernementaux canadiens.
fournir aux Eafadimamns odesktientifiqgue en mati re de |cha
membr es | dwniessreedmdondnai ssance internétxipendliesedamrs elneé ujf i d
activement aux ®valuati o®satappcbliehdides ®babhi ssant gk,

compl exe. Ces ®valuations n®cessitent une ®t@&tomad p hclorld -
I c ®an, et | es @npw®aioanlnieameensd ,da &clomomoei, ®a®i @t deée clongei |
public en mati re de changements climatiques.

Cet ®nonc® sur | a science et l es i@ppdeacesr dd®salhamptgpioa
nati onaux et interRapponBusur coémmecl| li enat chabRedmtr afiuor

[@r gani sation m®t ®or octoegti qdive aroinmdd ta | rBeapdiioalt esmp ®0 B8 Jur
pl an®t aire de 1,5 ACx piesdsd s dwut SroupReodemieon aldus wr |i ma't
[@r gani sati on des Nateiton®iendmii e sne ( Bavia® )uratt i an d@ax p@frdwsp
intergouver ndemnveonituatli osurdul) .cl Cmat r@pPbdbB8t s contiennent (
document ati on sjcaceennttief i®@vuael us@euspar des pairs, sur Ia:IueI

T Le climat de | a Terre, gue@t g6 p em®@,nl, B d ai mtl earcaeg t iljan ss
l es °tres vivants ,@ac&vi@mawaedvi ti®s fhaimai s@ss el de causjes r

1T Les connai ssanc®wolent imart idu ecldi mabsesowatifomd®esclkiumat
sion scientifigue des processus physiques, chimiqgugs e

1T Les humains influent sur | e clk@&itmats phn rmmqdipfrii@mii pRid|jemen
gaz © effet de serre ®manant de combustibles fossi| es
l e principal ga@®nietdfefnet |de sheurnrad ncu La conErwnitran i D0
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Fnonc® de position de |l a SCMO sur

I Lactivit®eavumaei ta pPrindupgmeataaiosea de Il a temp®ratufre ¢
XXe si «cle. Les quatre derni res ann®es (2015 ° 20J]18)
concerne |l a temp®rature en surface mondi al e. Un r ®cha
me° me s certains mois ou ann®es suivent aussi la vhari a

T Les changements <c¢climatiques entra nent des r®actijons
moyennes et extr°mes, et quant au vent, Gwtmieseawpde i
feront sen@cidi tiomamei ¢n et | a d®soxyg®nation des oc®a
cel |l es quaectpirvoidtu® thumai ne, ont d® " ® ® observ®es gt e

T L®volution du <c¢limat g®n re@au@gme retfdteitosn mbendli @aux e NP ®r ¢
r®gi onaux (p. ex. l a r®duction de | a glace de mer Jarc
Rapport sur |l e climat changeant du Canada 2019 compren

T En moyenne, au Canada, I e r®chauffement est enjvi r
pl an®taire. Le @&otdr @coh&€&amhfa®@aets continuera de |1 4@ fa
taux mondi al

T Les effets du r®chauffement au Canada comprennenjt d:
des saisons de croissance allong®es, des pr®cip|ltat
sup®r dbecrendli es de for-°t, des p®riodes plus courges
de pointe prinamanmeisspemcmtceded gl aci er s, Il a folnte

accrue, une hausse du niveau de | a mer et des <crjues

c
T Les zones canmd®amnAsctd®dg®anetAtdanti que sont regt ®e
| argement | ibres de glace de mer .ArOmnt ipguRev od &n agduiee nl, e
mer de Beaufort et |l a baie de Baffin, conna & cpojnt e
milieu du si cle. La d@mnieteouwara adetiquegl a®e | de
vrai sembl abl emamchapehorAd cdé qlue canadi en.

T £t ant damn®& ®&chauffement suppl ®ment aire est i N®Yita
pr ®sentes, ces tendances se poursuivront au courjfs dt

T Les projections climatol ogiques se fondent sur l g c
chimiques et bi ol ogiqgues qui r®gi ss@acti Viet @ | h maai|nea
projec ons sont sujettes ° Gme compai®hensnoar tsicti e i

daune a ivit® humaine future Ppheerout mde ugep rcd@®Py ®hkea.

SCi nt i gue ®iviod amplont edudeclli mat et ®valuer quantitat:i

I o]

sont bjectifs professionnels de nombreux membfes

T Une s®rie de®nsics®&niaorni ode dgaz ° effet @ealsweatriempeascdyg “"d el
changements c¢limatiques, de | a gestion des risques| dus
i mportants des changement s | ®ma tsisg wes sDadt ® srsRusiusmedrss cs ¢
g
a
(

ement®v alcutuied s dlee Ira@®dtuecnt
probablement par dels al

plus encore dans |l es
| ongd die lcartiamndul ittec

c
7T Selon I es plans et | es enga
niveau de | a mer se traduir
de 4 © 6 AC pour |l e Canada
mer de pr s de 1 m tre, |

sc ®rigamiisossi oh ®| ev ®e, qgui refl tent | es @&mfifspesti 0 |
oul &rwvtolduet ilon future du cli mat.

et
e

s
c

S sc®narios engendrant un r®chauffement | imit® ne
dui sent |l eur ®mission nette de dioxyde de carpone
mi nuent consi d®r abhemeas ez ®mefskseéetonde dserre. Pou
plan te "o e&i5 2AC0,d nous devons, sel on |l es @pri ejcect
d®mi ssion n&tteemn®iopnd2050.

La SCMO appuie fortement | es r®sultats du r®cent raplpor
pays et, en collaboration avec |l es chedobdastsjelesectt
travailler 7 la dGRacrmhomiaé hebstiaps dmendte d@mer diees rseonja wcvee
La SCMGts ®gal ement engag®e ° aider |l es Canadiadmnptegs ag
changements climatiques.

Lien vers ceci, et d'autrlktstp®nbhc®ss deapoist ¢/ipan_ [LCMOSst ¢
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Da® aDRAWcuURatwa t Re Mc Ge |
Canada and around the wo

Montreal

Rescue: ves and

By ctoria Slonosky, Mc Gi | | Uni versity,

To know how the climate is changing, we need to know w
records are the best and most detailed source of infor
over past decades and centuries
Abstract
In Canada, we are fortunate to have a wealth of histor
of these records, however, stildl exi st only iDatpapoes ciu
is the process of |l ocating and transforming historical
the world in many areas of geoscience working to tral
Mc GBDRAW (Data Rescue: Ar chi veasi msnd oWe &tsttaire) t ireo jweat h e
t he McGill ObsleOr6\3adt.orWi t(hi1884 1 i ons of observations reco
the task is an enormous ohe. DRAW is turning for help
where volunteers can go to |l earn about our scientific |
Some results wusing historical data from the Saint Lawr
the early 19th century, with a high number of heat wav:
century. Very preliminary results from some DRAW dat :
at mospheric particulates or pollution in the | ate 191
descriptive observations al®& npo sasiitbhl e ntsa rluamekn tatl hceva ddh
conditions, such as blowing snow, have changed over t
human observers are broadly comparable over ti me, rece
weat her stations or processing of data may make more r
records
CALLING ALL CITIZEN SCIENTISTS! DRAW NEEDS YOU! APPEL A TOUS LES CITOYENS SCIENTIFIQUES!
SAM compte sur vous!
What is DRAW?
DRAW (Data Rescue: Archives and Weather) is a Canadian web-based crowdsourced site to Qu'est—ce que Pinitiative SAM?
get the public invelved in Canada’s weather history and help rescue the McGill
Observatory’s one hundred year long weather records. SAM (Sauvetage d'archives météorologiques ou DRAW en anglais) est un site Web canadien qui permet
au public de participer a U'histoire météorologique du Canada et de sauver les archives
. o météorologiques centenaires de 'Observatoire de McGill.
Why are we doing this? e
ghate change is a topic on everyone’s mind at the moment. Rurquoi est-ce important?
'But..how exactly has it changed? What has it changed from? How do we know what the Les changements climatiques sont le sujet de Uheure.
climate was like before? How has it changed in the past? 2 . ' b p > i
Mais en quoi le climat a-t-il changé? Quel était le climat passé? Comment savons-nous ce qu'était le
These are questions that can only be answered by looking back in time. climat passé? Quelle a été son évolution jadis?
- We are incredibly fortunate (and can thank our scientific predecessors!) that historical - Ces questions ne trouveront réponse que si nous remontons dans le temps.
records exist, and that with these records, we can find answers to our questions. But many Nous sommes incroyablement chanceux (grace aux scientifiques d’antan!) qu'il existe des relevés
historical records still only exist as numbers written down on paper sheets. To analyse the historiques et qu'a partir de ceux-ci nous puissions trouver des réponses a nos questions. Mais nombre
millions of historical climatic observations we have going back over hundreds of years, they de ces relevés ne se présentent que sous forme papier, ou sont consignées a la main les données qui
need first to be transformed into machine readable digital formats. nous intéressent. Pour analyser les millions d’observations climatologiques remontant a des centaines
d'années, il faut d'abord les transformer en information numérique lisible par machine.
How can you get involved? R
) y ) : Comment participer?
Log on to our website at https://citsci.geog.mcgill.ca/, choose the English or French option,
set up an account and go through our orientation tutorial. Visitez notre site Web a l'adresse https://citsci.geog.mcgill.ca/, choisissez Anglais ou Frangais, créez un
¥ compte, suivez le tutoriel d’orientation (les relevés'sont parfois complexes, il faut donc une quinzaine de
The records are sometimes complex, and we find it usually takes about 15 minutes to get minutes pour s’habituer a l'application de transcription) et finalement commencez 2 transcrire les
the hang of using the transcription app. Then start transcribing historical weather data! données météorologiques historiques!
We designed the transcription tool, so that the data you type in goes directly to our Nous avons congu Uoutil de transcription de facon que les données que vous saisissez soient
database. Even if you don't finish an entire page, as you soon you hit the “save” button on directement enregistrées dans notre base de données. Méme si vous ne terminez pas une page, en
the transcription bar, the data you've entered is saved in our database, a few numbers or cliquant sur le bouton « Sauvegarder » de la fenétre de transcription, les données que vous avez saisies
observations at a time. This helps break up an enormous task into small chunks. Don’t worry seront sauvegardées dans la base de données, et ce, quelques données ou observations a la fois. Cela
4 . . g = . permet de fragmenter une tache énorme en petites parties. Ne vous inquiétez pas outre mesure des
too much about making mistakes orif you can’t read something.” The data is all checked at B 3 4 > " .
Mot /8 (and we e hoping to getsome e R L T oo o e ot efreurs que vous puissiez commettre ou si vous'ne.pouvez lire une information. Les données sont toutes
4 'g 8 ping to g - g ooy y ¥ vérifiées ultérieurement de sorte que nous détecterons les incohérences. En outre, nous espérons que
go), so mistakes will be caught, and we've found that so far the data entered by volunteers is des mécanismes seront bientot en place pour que vous puissiez vérifier vos saisies au fur et a mesure.
remarkably accurate. Toutefois, jusqu’a maintenant, nous constatons que les volontaires saisissent les données avec une
Whatever large or small part in this project you can play will help! EEAGEILCIRITLD
Toute contribution compte!
CMOS Bull etWwioh.S@mMO No. 4 11
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Artildtea Rescue: Archives and

As we continue |l earning about our weather and cléi nyaette,
know, the I mpontradnmceadfa raemal observations becomes ever
physics, mat hemati cs and computing go into modelling o
of processesandanitdemgnh offdr ecasting, but science progr e
conversation between theoretical model s and observati
|l argely historical rather than experimental sciences,
actual pl anet. We observe the weather as it happens, a
climate data. These observations are then used to furt
and climatic variability and change. Hi stori cal data a
only record of actual weather and climate.
At 2089 lah@Gconcomitant CMOS annual meeting i nODIMbnData
for New Kmowdaewdigered by Josep Batllo (lnstitut Cartogr "1
by both him and Kristine Harper (University of Fl orid
showing how historical data and records are being use
understanding of past and current event s, from the ev
descriptions of sol ar magnetic stor ms capable f di s
community destroying medieval fl oods, and devasting vo
sources such as techni callogssci ewrtiitftiecn |d otceurnaetnutrse , ( isnhcilpus
of ficial records) .
— _— records such as seisr
i i “1 of these date back ¢
= e - & 1 they all have in com
MR !M{l"(‘:"“l / Prof . @Badtelfllon|~t|on of
— - 4 data, the datfare hagt
e i o avail abl e in presen
SR = 7 i mmedi ade use.
-¥§f\w e S p
Py : Z=a In the field of we at
o e {1 researchers around t
==_ - . been working to recov
B Lrariee , weat her observations
e TiSERe documents (Figure 1)
._._._‘;_'.’ = 3 i n t his field range
it v M ! meteorologlcal ser v
*%%;{ == ‘ - uni versity researcher
T (e [i’;»;c‘/ﬁm"/:”‘%"d" TWEll. dedicated individual
B s i i . i G B A R charitabl e organi zat
L Go:gle (a' B (b) Volunteers also play
weat her dat a rescue,
groups meeting toget't
“. thousands of peopl e
: type in weat her obs
crowdsourced citize
projects. Once a y e
weat her and climate d
meet either in person
at annual ACRE (At
Circulation Reconstru
: : Eart h; Al |l an et al :
Figure 1: International examples of ol dARRE hel edlatlay amRd bdaAd | re
weat her journal from Boston, MassachuseMd ts, Q:fofuirt;@sy 9obr Garsy N

Sout h Carolina*_, b) _printed _weather rep(brtgsa [(kn&tAlrgﬁngﬁebs,‘,k d Ry s
Luterbacher, University of Giessen, ¢) datﬁl brdom[ Inotkszcénatlon
Res

project | EDRO: I nternational Environmen a rgani z
Ri ck Crout hamel d) vol unteers from the MERI T project, Austr a
Met eorol ogy, courtesy of Mac Benoy.
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Here in Canada, systematic weather observations from t
century and were made digitally readable in an easrele er
the October) .20Hilsticrsiucal weat her data rescue and ana
supported by a bl end of s psocnseonrceed baansde dv orleusnetaerecrh,. cSiutpipzo
Cli mate Change Canada has recently gone towards | ocat
observations, from 46 different | ocations (Figure 2),

More sporadic weather observations al so exi st for the
(K Devine, C Wilson pélregs caman)eix avihod &r sslhs @sprovi ded

instrumental weather data (C. Mock, R. Allen pers. coml
The challenge of turning millions of 19th and early 2
mach+eadabl e bytes that can be used for scientific an
interdisciplinary team comprised of archivists, i nfor
anal yst s, sof t ware developer s, met eorol ogists and hi st
DRAW (Data Rescue: Archives and Weather) to find a way
transcribed into digital dat a.

The McGil/l Observatory was founded in 1863 by Dr Charl
Met eorol ogi cal Service of Canada in 1874. Professors,
from 40 observations nine time a day in the 1880 to 55
up to a potenti al of nine and half million unique weat
were regularly recorded while others, such as rain or
actual number of observations to &Gransddi lme hiugel inluanbye r
the capacity of an enthpussasetdi babhdt ofmali btandctai mweat hi

Northwestern
assages
Q e NU P J
O
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YT o
(8))
Canada Hudson Bay
o
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AB MB [®)
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o
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WA MT ND Q 0 Q| ns ©
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NE A : : Map data ©2019 Google,
Figure 2: locations odaihliyst®an adilan pweea tliBerrd )d astua.
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Artildtea Rescue: Archives and

l nstead, we turn to citizen scemdéeas,t omaotcadnliwe aftdrerhalap
format for scientific analysi s, but al so to make Mont
scientific heritage.
For t he Mc Gi | | DRAW project, we ar e asking vol u
https:// citsci,. ogeloogo.snec gtihlel .Ecmgl i sh or French option, g«
start transcribing historical weather data directly i nf
oitiad . R e wvipdss mnon °i¢)"aba-
s ] -, | ‘ - i i
“;:: | Wixn I | At
j', | ; : I o — : x
- Z oar, -:-f—:qt f E Paxr Direct ——
: ; . Fz rf | "f{Za—.\..\;-»‘“ = ‘:,"'" roe  Direction Santhe m
. & 2 E : ‘
' 7 e ————
\3:\”'" "“"h';ﬂ f'i F/ : ’ | -/;: 20 \4?/{ A S AL 7 1
N €8\ 27 I 200 ‘ ZARAn A
' LAV CR [ A g [ st % | 7
Figure 3 (left): A page from the McGill Observatory weather regi
recorded. The weather (centr-cer zwd usmmmbwlas, recenm dehde a swrhiatntden i n
t hiemao(krsi ght) column. As the anemometer readings (left) were re

recorded a second baromet®r CrepdHabl taekehhat aMembmetbkr col umns.

Figure 4 (right): A screenshot of the DRAWdwelh @mppushowised echect

Wed e aware that the McGill Observatory data set is com
i n archai c @Bmirtosnetsui ach pas s s wo éh yrgerdoudzeetdehtead 3 hlalRh ever yde
as air temperature and humi di ty, but there ar e vari
Cumul oStratus) obscure wkatkrerr epymhbalcedwlinchh d&ernyspamnd
considerable effort in making the transcription enviro
menus to match c¢loud types (Figure 4), wi ndu pdi rweictthi oen:
i nformati on, and FAQs, tutorials supporting blogs. So
- transcri bed, wi t h o]
DRAW: MONTREAL MCGILL CLOUD TYPES SO FAR uni que observations
CirrocumulusFf®8  smoke cloud type, captured

imulus4% 1% 1% Clear 5) .

17%

What happens to&t he
typed up? One of the

: of ACRE i s t o unde
Cirrostratus . .
7% atmospheric circul at
t hat dri ve cl i mat:

change and extreme ¢
the surface pressure

Hidden by historical data r

o t he Canadi an vol unt
form part of t he

Surface Pressure Dat

Cram et al ., 2015 ),

Clsmastr St — one of the major so

0% 13% dat a assimilatioen f
Nimbus Cl RES Twentieth

12%

Reanalysis (20CR) da
Figure 5: Chart showing the distributionebf adliffer2ehmil1¢l.ouBheynpl
the McGill observatory r ecofdasanbhotded pthhi @fhCRh preopPgftoinon3zof j s
suggest high | evels of atmospheric particles or pollution.
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Arti@dtea Rescue: Archives and

observed by humans, the arrival of automatic weather
make some recent data incompatible with records kept f
Canada has a wealth of hi storical weat her document s, a
One of GBAMRET al | goal s is to transcribe and make avai
hi stori cal weat her observations currently Jlocked in p
understanding of c¢climate change, <c¢climatic variability,
has tens of millions of potenti al @b sDeR A/NVd t d iothisz etno sccoi net
attempting to take this challenge online. DRAW is al
( CEGEP) and plans are being made to integrate DRAW i
successful in transcribing the McGill Observatory reco
data from across the country.

Analysis of the historical records has already reveal
Lawrence Valley during the early 19th century. Combi ne:
a time of increased climatic volatility. Scrutiny of d
continuity in record keeping over time if we want to
eval uate climate change.
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Observers in Cowaosniralc eGatnaydapubl i shed by the American M
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Arti€M@8Yyoungest Member

An_ I nterview with Haowen Oi n, B@Ydoduinngge sMe t
Me mber

By Sarah Knight, CMOS Bulletin Editor

At -ylerar s ol d, Haowen Qin is an incredibly passionate
CMO8B oungest member to date. | recently had the opport:
own Prof. Douw Steyn who has been mentoring this young
drive are capabl e of Read t h& mel atti o esnfair xk abwil eh smetr go
guite privileged to be in a posithennéw»t sgeper atihom af
ocean scientists, at a time when the world most certai.

Sarah Knight, CMOS Bulletin Editor

g r .
714 ;

My Futur = Su;tainal;le

Q Tel | me a bit about yourself, and how you became i nf
I am 17 years old and wil!| be stabtiScchoprnagdda nl 2ainrc oSie e
interested in math, and always curious about how thing
a |l ot of time wondering @nrthée | yealhmeaofsttamidhgs that |
I n grade 4 | read abou@ocahihgi mélsme t ettt dwomrokl. o gdHiestwas t he
met eorol ogy. At tdhahawd menyChmetae adrialnogi c al devices, an
weat her data, every single day, for 60 years. The text
held a pencil as he recorded his measurement s. Hi s de
been recording weather data, every day, for 8 years no
data for both Vancouver and Shanghai . I have notebooks
Anot her factor that compelled me to pursue a path in 1
recording, Arctic sea ice reached a historic minimal a
observing weather and | earning about it would be reall

=
A ety ) .

22-04t
%.29-n1¢
15120 TP Mkt L
L RAETORE T 7&.&1‘7 .
ETR L

g T

L LT T T

BT s 5 4,
Phhig, 12010 . O
2.0 dut n . |l 35, Qo

From | ef t38: hHtamdwe nweat her devi c@®;waatplagr wnéc oadliwegrsho dHao wlemom 201

Q: How do you take your measurements and what do you r ¢
gr

n ade 8, I moved to Vancouver from Shanghai, and |
eacher. Pretty soon after | moved her e, my interest i
cal |l i ngWenat h ddeMhyansci ence teacher heard about this and s
spare money in the school and asked i f would | help setl

- —
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Arti€M@8Yyoungest Member

I al so us & ViRh emimddefli chaaMe some devices at home.

I usually start with just |l ooking out my window and noi
first and |l ast frost dates, the day of the first | eaf
first appear and when the trees | ose all the |l eaves. A
geese flock to the rugby fields in front of the campus
froze Her e | watch the snow | ine creeping down on t
appreciate those things. Being aware of nature makes mi
I also record the standard stuff | ike daily high and I

barometric pressure.

Winter 2018

The view f o mvithadoowme n across the seasons.

Q: What do you get out of doing this?

Peopl e somet ifHoew iass ki tmepossi bl e that you can be fascin
weat lblerfotice that other people see the weather as the

di fferent thing every day, and | appreciate it. | al wa;
what patterns are appearing. What is the relationship
early or | ate the flowers first appear in the spring? .
[ |l ooked at the first frost and | ast frost in Vancouyv
di fferent (by as much as a month) each year, there wer
and the |l ast, almost the same | ength!

I have also noticed how the weather in Shanghai and th
side of the Pacific, the other drel ele n®eSeoenteitoinmebave |lo
satellite pictpresaonde feyYsbewmd ofvrom Shanghai across t
generally get deflected towards Al aska because of the |
experience storms in Vancouver which visited Shanghai
Once, in grade 9, I was out on a camping trip on Vanc
Typhoon that I had been watching over Shanghai Y rlotpi ltad
cyclone, before it hit the BC coastline.
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Arti€M@8Yyoungest Member

Q: I hear you recently won an award for your science pi
My project was awarded a Bronze Medal andrshW eF ad/wlntcy
Regi onal Sc.i elnhcee Pphadijogectat ed Tr opi aseéhlow@yc lhaorwe cBrcd rogiyes a
today, only by wind speed, and ndlego ah eni geimte alpep rad ab 't to
understand the actual potenti al i mpact of a hurricane
ci al |l oss and fatalities. I n that ©project I analyzed 9
the Philippines, and the United States, with over 1000
It is about developing and applying a new tropbBcmpsomgc
Wind Scale sometimes nl sdeptrrsetnit seme scsy:claaneycl one mig
wind speed, but it can cause a | ot of danka ghurbreiccaaumse M
was a Category 5 at I andfall while Florence was a Cat e
(nominal) damage. Hurricane Florence picked up so mucl
which was how the hurricane was categorized.

The project was actwually the successor@ oyemmyl sareaedeanp
physics, so wviaharteal Idyi dscwaesnnt i fi cally sound, but I want
hurricanes. Using my experience in tracking typhoons ¢
cloud temperatures, eye temperatures, wind speed, and |
point of videwnedesesyarairleyn connected, but it helped me u
into the Greater Vancouver Regional Science Fair and wi

Haowen Qin with his winning poster (on | eft) and receiving his
right).

Q: How did you meet Prof. Steyn?

Shortly after that, | encountered Prof. Douw Steyn, an
grade 12 student from anot her sfivb a b h e baemadn dh et haastk eld whaes t
data assistance to his project on climate change (Il nte]
invited me to join them when they were interviewing si
Col umbi a. Prof . Steyn was one of t hem. We quickly <con
about the | anguage of meteorology. We met wup again anc
some guidance on the scientific approach to using the
ti me that Prof. Steynl sgi di mhtae avHlerodj @oeé swwiamgant | w
track! He also told me that when | | earned more in mat|
of relating my dat a, mysel f. The great thing was, he w
Grade 11 AP Calculus <cl ass, | went home t hat ni ght and

the right approach!

CMOS Bul |l eVioh. S@MO No. 4 19


http://gvrsf.ca/
http://gvrsf.ca/

Arti€CM@8Yyoungest
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me mber of CMOS?

In Praise of Mentoring

All societies grow in stature and depth through the transfer of
knowledge, skills and culture between generations. One
particular way this transfer occurs is through the practise
commonly know as mentoring, in which a senior, experienced
person guides a younger, less experienced person through the
early stages of their development. In the best of circumstances,
mentoring provides benefits to both mentor and mentee. The
former drawing satisfaction from seeing a young person develop
skills and knowledge, and the latter benefiting from the acquired
experience and skill.

These truisms hold in societies at all scales, including scientific
societies such as CMOS. Scientific mentorship generally occurs
in an informal, unorganized way, but in some societies and
organizations, can be fostered through the development of a
loosely structured mentoring network. Past President Harinder
Aluwalia proposed such a network in CMOS, and while the idea
was not formalized, mentoring continues to exist in CMOS, to the
benefit of all.

Prof. Douw Steyn

es, | of t en
n what i s
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to Changing Weather, Climate, face aux changements
Oceans and Environment de la météo, du climat,
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Report: Project At mosphe

Report for CMOS on Project Atmosphere, 2019
By Canadian Participant Bugosia Gierus (Calgary,

Overview

This year | was selected by the Canadi gi ca

as the Canadian participant of Project Pro

TeackheWorkshop offered by the American cal

Weat her Service Training Center in Kan SS O

was onhe weelk om Kansas City, Mi ssour i, al p

cour sewor k modul es. Finally, as an al u wor

present a training session for teacher g ol d

activities we |l earned during this progr

Twenty four teachers from al/l over the Cana

professional devel opment workshop desi ) Matonsl Ocesric to t

student sl2f.r oflmmeK wor kshop was held at th R eatt

Center (NWSTC). Having the workshop 1in ol og

us to have access to a |l arge assortment s rize
: ; ; | € AvATION WEATHER CENTER |

as well asharmd stelee féaqwsitpment used in fo uch

Surface Observing System (ASOS) and s i ons

Center, responsi bl e for aviation forecid | so

reawbrl d applications of weather f orecasgis

Before the workshop

During -wbeksh®ep cour sewor k, we were ex ree

Met Ed Modul es designed originally for f nd/

T Basics of Visible and Infrared Remote|

1 Weat her Radar Fundamentals

1 GOE®R Geostationary Lightning Mapper

Al though these modules were extremely ra

|l earned a | ot of met eorol ogi cal t er ms ts t

wor kshop itself as well as for applicat chin

We al so had a chance to see anRodn Imaoadrung.f‘j,t' 5 VO V€

teaching some challenging and i mportant; t o]

f Ai-Sea interaction modul e ;

f Coriolis Effect modul e o

These two modul eesx pwearnea tvoerryy;o sveel il @ rt shkowadge = = = . -
I could see usi-ngayhemachi mg. day o

N~ AN AE A A A

Finally, we had to write journal entrieW we a’
three week period. This reflection was EEEETLEEE]ONI
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Report: Project At mosphe

weat her and how some factors, such as temperature, pre:
ot her . This was an excell ent introduction to meteorolo
completely new way. This also reminded me how i mportan
their own |l earning. I have decided to implement a bl og

OnSite WorKam®as City

During thesiweekvwookshop, we | earned from experts in t
concepts by professors, and were given modules to app
satellite and RADAR i magery interpretation, t hunder st
addressed by experts in their fields.

One evening, we had a field trip to the National We a't
weat her ball oon. We-lIliemaer med eforror otgh estfsr orhto ar e i n char
severe weather in the neighbouring area. We visited th
next day when we were able to take the raw data coll ec:

Throughout the week we had many i mpressive presentati ol
T Dr. Loui sdiUceet i nof NWSTC

T Ken Grahlarmect or, Nati onal Hurricane Center (NHC)

T Andy B®irlsentati on on RADAR

T Kim Rsmakellite Workshop

T Sarah AtkinsH&wTim Befguest a video "Ask a Meteorologi
1T Bar b Bo4Psrteesaednt ati on on Cli mate

T Lori SNAGIAt Presentation

T Bill BRme¢e s mgt ati on from the Storm Prediction Center (
T John Mcl-dO4dWlI Education presentation

All of the presenters were extremely pa fout
knowl edgeabl e about in their domain. Tk il ati
professional

My favourite parts of tolme awddkv iweédrees & Imgd we
introduced to. These activitiles sweirdee ng desi
be adapted for -langowlrdadeed emedel f (and sci e
using these activities directly in my <c D r
highs and | ows with the Hamgpi TalstCyatoi X1 Wi

and t heda-adlodud e activity.
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Report: Project At mosphe

Each day we also had a weather briefin
Progr ams, at t he NWSTC. During these br
interpret surfacemisthtban dbhaat andwéd08l s
and near Florida and explored many great o

efings, we o0b
foll owed st ol
nline resour (

g with Jerry (
[
0

At the end of the wpakshoppaatb whatteatheon tour Kansa:

During the workshop teachers were able to share-ctahhéied
fsharing 0de swmaisonshe first teacher to share during one o

Project program which we offer at our school . I was al
around the US and the very interesting science program
connect with other AP Physics teachers, and we were a

met hodol ogy.

AMS Education (@AMSeducation) Tweeted:

Each year #ProjectAtmosphere is enriched by the participation of a #teacher from
Canada. Yet another example of #international cooperation in the sciences (and
#education) courtesy of @CMOS_SCMO and @ametsoc https://t.co/F9W2aSzdRO
https://Inkd.in/d4W246Z

J—
Program for Senior High School Students
Webber Academy, Calgary, Alberta

B3 WEABER ACALEIML

AMS Education on Twitter

After the workshop

The asntsas City coursework was another set of modul es:
1T The Weather Cycler Modul e

T The-NEIno-Ni nlaa Modul e

T Upper Air Weather Modul e

Once again, these modules were extremel-¥2.weThe pmegpal &
students independently through a set of activities that
As part owortkhseh opposctour sewor k, we were also asked to do

Jerry Griffin do each day) to remind ourselves of the
briefings.

Finally, alplarthei paatbhemare expected to present a |l ocal
school or district. | plan to do this |l ocal works-hap c
school , I wi || be able to apply aislchbpbé wofbsmapi dror |
teachers during one of our professional devel opment da:

Acknowl edgment

A huge-ytohamloes out to our hosts and | eaders, Wendy Ab
who did an amazing job of sharing their knowledge with
what 4 we |l earned with ot her teachers. Al so, I woul d I
Oceanographic Society for continuing to support Canadi i

MORE ON CMOS TEACHER SUMMER WARKSHOP S ntbESRE:a/ si t e/ summe
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|l n case you missed I t. ..

From CMOS Bulletin Vol ume 47, Number 3:

Women in Meteorology: The Early
by Rebecca Milo

Seasonal Forecast|}
by Mar koi cMae

sss5u883
sasssaIns

Changing of the Guard: Paul Kus
Presidency to Kimberly Strong

Upcoming |

‘Book Revi ew: |l ce at the End of
Review by Phil Chadwick

Me mber s
Meeting Noti fi cRaeetviiocems,,
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