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10 WEATHERS EO/FENITHE DE

Fall/Cold Weather Events Warm Season Events

Tie!
Fall Storm of Late October 2017 &
West/Northwest Upper Michigan
Major Ice Storm April 27th, 2017

Record to near Record Warm
Fall of 2016

Supercells of Iron Mountain

Valentine’s Day Blizzard of 2015 April 28, 2015

Flash Flooding Event in parts of
Marquette/Dickinson/Iron
counties October 17-18, 2016

Record Cold February 2015 & Lake
Superior Freezes Over Again

Severe Weather Event over
Marquette and Iron counties
on April 10, 2017

Blizzard of February 19-20, 2014

Tennis to Softball sized hail at
Muskallonge Lake State Park
on June 30, 2018

Record Winter Storm of
April 14-17, 2018

Supercells of Marquette

The Powerful Fall Storms of County on June 8, 2012

2010-2011

Record Snowy November 2014 Record Warm March 2012

Record Cold Winter of Father’s Day Flash
2013-2014 Flooding of 2018




RECORD COLD WI NTER

OF 2020314 STATS

T Multiple cities across Upper Michigan experience
t r

I
h

2013 ough March 2014. Many of t hezser d odcaayts otnihse
T NWS Marquette broke a record with 75 consecutive
February 18, 2014. | shpeming and Her man broke si
IO A P
Location Temperature at or below 32 F Beginning Date End Date
Herman November 22,2013  February 19" 2014
Marquette NWS 75 December 6%, 2013  February 18", 2014
Ishpeming 75 December 61,2013  February 18", 2014
Ahmeek 53 December 28" 2013  February 18t 2014
Clarksburg 52 December 29' 2013  February 18t 2014
Watton 52 December 29™ 2013  February 18t 2014
9 Deep frost | evels resulted in billions of doll ar

infrastructure across 9 of 15 Upper Michigan cou

T Prolonged cold resulted in Lake Superior freezin
age since March !
uring 4 feet thi
breaking operatils
and caused damac
The thick ice cca
economy an estir
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n with near/

[

l ess freight hat =
ships than the
spring shipping
June 2014, i ce

on the | ake.

g Limited evaporat
ice and continu
precipitation ¢
Superior water

mar ki ng the beg'March5"'
| ongedr encecaarrd hi gh levels

WHAT SPAKRED SYSOURN PFAOR WEATHER?

iCol d, and what | thought was snowy,0 weather ir
-Jordan Wendt, Meteorologist




FATHER DAY

FLASH FLOODI NG 2018

9 3 to 7 inches of rain fell during the early mor |

T NWS Marquette issued their first ever Flash FIl oo

MICe13-861-131-171245-
/O.CON.KMQT.FF.b.50883 . 000000TORORT - 188617712457/
/02202 .0.ER.000002TER00Z. 220008TO00EZ . 0R000ATRRBAZ. 00/
Houghton MI-Baraga MI-Ontonagon MI-

535 AM EDT SUN JUN 17 2018

«..THI5S I5 A FLASH FLOOD EMERGEMCY FOR CENTRAL AND SOUTHERN
HOUGHTOMN COUNTY. ..

...THE FLASH FLOOD WARNWIMG REMAINS IMN EFFECT UNTIL 845 AM EDT FOR
HOUGHTOM. . .WESTERN BARAGA AND NORTHEASTERM ONTOMAGON COUNTIES...

At 531 AM EDT, local law enforcement reported flash flooding in
central and southern Houghton County. Three to six inches of rain
have already fallen over the past 5 hours. Flash flooding is already
occurring. Law enforcement reports that multiple roads are W
impassable and have asked that residents stay off area roadways /! | e ’ ' Grand Marai
until the water subsides and debris is cleared. | [ 3 ; " Marquette! *
G Munising Ne
This is a FLASH FLOOD EMERGENCY for central and southern Houghton O
County. This is a PARTICULARLY DANGEROUS SITUATION. SEEK HIGHER
GROUND MOW !

9 Catastrophic flash flooding occ
County.

1 According to the NOAA Precipita

dicatedyaanO0O0O®&currence interval
§ During the worst conditions, ne
central and northern Houghton C

9 Homes and businesses were fl ood
ing Michigan Tech., where the f
Building flooded.

1 Recovery efforts continued for several mont hs af"

T Governor Rick Snyder declared a State of Disast e
with damage estimates in the millions o6t dalyl dd o
Gogebic and Menominee counties also experienced



LAKE MI CHI GAN AKIEGH BEVEL

FLOODI NG CONCERNS
METEOROLOGI ST, RYAN CONNELLY

Anyone® wdhroi ve3dns5 osnouM h onfiucEs-more of a risk than a

canaba, or gone fishing altalGcé ame8lomg, sobor wal &lesot pe
boardwal k in Manistique kmiowl t h@osv al§ @aawde.: Lake

Mi chigan is high. Really higjf'hié {gpgh a&pﬁ IUr§ dIAEI
Corps of Engineers reports t@r"f‘t| rf"&tljr rMé htjrg@nW|
Huron system i s 3-té|emt_ma|pp kYéQsewa_lao%lﬂmown n g storm, r
average fo_r December,-tlv\ntnelic I Shid € h rt}j?gr WISCO
record. This has_legl t o t.}tvmglaglnllé\}v& l\ﬁ&?ti‘lngtc?v
along the La!<e Mi chi gan 5&‘6?3}3'(5\?@,1 J |o|ui; (5)0 0O i
caused flooding, they Wer@uéwﬁ)o%ggyaﬁjdf L?§er§'ésfvf81n<5

The first happened Friadaryamad ghduyt hutloy Ae&Odar nRi ve
Mani stiqgue. A complex of MewemienéeédunSiemceé owalse r Mil e v
pushed east through nort hkawk W eser ntsh ins amidPPB Osit n ano s
clipped part of Menomineep&€opine ycbelfdrmrotmove mgmber
out over northern Lake MiGhegmnBay hfilsoacdenp | Pxc avase
no ordinary summer thundeeastor mhbahewkevre .f Il dodiasg a
so big and so strong thatmaitned eatpgpdolloenm iwmetad htelne o
its own. Specificakchye |1 DNWcvembed @aawvsmahdg si mil ar f
pressure ar &k&nbwn iivhask e al koew . Thankfully no one was i

Winds quickly gusted tfol medirng, 509ndphamagen has b
places |ike Port Inland|t%nwﬁhlkﬁkﬁuM'%%W@E@c%ﬂ@%%@
nowi ttthe t hunde rasttiochirens!, TDhit &K a fietwiyse &krisnld of [l akes
rapid increase in winds fm%¥n (E%rét's%%?h % @%%%ewaftre(?
into Manistique and Esca = f
cantly damaged the board
flooded the parking | ot
ing it to noltosge oedarfloyr bu
day night!

The second Lake Michi )
happened on Monday, Octo & o
Green Bay. A strong fall | - ——
from the central U.S. int{
then slowly to the north

What builds the waves
storm systems is not jus S
the fetéhoWwemgth distanc : : 0 e O
wi nd i s itarnadv etlhien gf et b b wd ufah BRI SIS e CTR
much time the wind has b &€ -PhOIO SR L b i :J'r.n
A south wind blowing up the entlre |l ength of Lake
Mi chi gan from near Chicago to Manistique poses

WHAT DO YOU LOVE MOST ABOUT THE WEATHER I N

p

iThe diversity of weatherseasaovmaenVvi reomnpmegnt
-Joe Phillips, Met eor ol ogi st




LAKEFFECT SNOW

FORECASTI NG & AGVMWMUNON CHALLENGES
METEOROLOGI ST, JACLYN RI TZMAN
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n.s.mall shi fts i_n LES ban_ds can |

Often times the challenges i n-effdreeccta sstnionng eavrned t cso rbnou |
heavi er baefdfseotf dmkw devel op and how |l ong they pers
factors that go into forecasting snowfall amounts (i
hind wheerfed elcak snow falls is related to the wind fie
direct i@cen ctohriyng fr om.

To mai nt-an gawiezeéd LES bands, we |ike to see steady,
direction over a given time and areal extent. Subtl
nearl y-18, 0000+ feet above ground |l evel can | ead to
However, these small shifts in LES bands can | ead t
this was what occurred i n-lea&krel efNewd mserro,w VWbhaenrd & ohr e
Marqguette shifted 8 to 10 miles west, and thus br ouc¢

Given the shape of Lake Superior and the typical p at
devel opment ofefrmelcti phhnew dlaends, some stronger than
snowfall amvamti abhieglhver a given area. The i mportan
situations is that these bands can wobble or shift
heavi eaf flaakte snow, Gee peuwti atlrl ayvalfi ryg.u

WHAT I S THE MOST CHALLENGI NG PART ABOR-T FkFC
PER PENI NSULA?

iLakeef fect snow. There are so many -dfafce otr ss
t hat can hoalpipredna Gét bert, Lead Meteorol ogi st




HYDROLOGY

FI ELD WORK

METEOROLOGI ST, WKEII EH

Much of the work performed by Meteorologists at
front of a bank of computers. Analyzing data, <c
partners are easily dome ffarvoom itthee od o mfcoer tcsh ad fr . o
opportunities to get out of the office, get to k
area we serve. I n particular, the office Hyd

I nbthe bate MRipesd dgagesarwgr k by coll ect

May time&r amejcial | y saf ewatoe ra sisnibmec #itdliaa tt ttl ieps over
snow is just about done dmpt itehsss dipepascrih éPde na ncseurltaai n
winter season and most ptriegpipn g ,atha osfeawield ufpa |l Iwha sc hi
going forward. So, once tplee premaoce sas oamd ttihps Kaane,w
we take this opportunitythe reanisrufreael Iseamauwndt oifn oruaa s

aut ométieocdpi ngr bBunkghges
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Whie ntevoere ca neweor ivwer Manycof the acti\
i's establ i shgagi mg satfateiromssufifn ctiteentartdse
acteristicsUSDGS aorr ihvyedr deelde ¢ tbraindk se n eorrg
surroundiarge tsheev ariavle rs ihtaess cwiatnhgoeuwdt ¢
fl ood st argievse rmuisnf dorematrieo ne sitsa bn & esdheec
mi |l ar t o hwaw nlirmbga ns ePrlvaincneesr sa mach ds cE nw e
| and, butorwiwihr es|lweihgHty d ages ptroe cti ask
tages are set tomdaihret enreaamrcee to rh arl & p laa f eonoet n)t,
surveyed to detteirmdasnher @diei rhees gphut taitn gvha nc hy
woul d have to trheer itwerble Weo naslisdee rreeded dec
WS terminiAtobiggnr eahdisngss from these gages v
the height at wrei oHf tteme maikweerstw@wsl cal ong t
i mpact surroundnear by frreassitdeurcttsuraen d sb usseitn e
ood Stage. I f t hleelrp.ver were to continue t
i nundate roads, homes and businesses,

|l evel s of Moderate and Major Flood STtages

r
N



HYDROLOGY FI ELD WORK CONTI NUED.

Aletthough most hwWdmaeufiabdsnow water equi v
work is much easier to pefarmubhe thecsalpleanlyg anedo
summer ,& tcheeadc reason totéénpeéﬁfj gap@w in a locatio
about in the late wintefr®RGeR@IGALITYG iRl 4 Re qhHea
most significant floodl%gj aevse?\qlfsei%pq%'ifs'ca?lelay ca

'|g'ht 'th now contal_n
ocour in the spring. cofjglientowiyd L@t 9%monma. |
amounts of melting snow,,:f\nrqa@y &é‘§ése,asrir1lﬁ‘lgtiple me
l'i kel i hood for heavy raigafe@dlandnavéd®@ded O Frost
accurately predict thse dakedl doosle ofr dd topdeé aagy iift
i mportant to determine edei amounts off up qiumda sing
water equivalent w&tkisoumheofsihiowwp.actkhene i s a hol
hel pful to know the dep@lhdioametrers tPVG thliamc adhewi t h
upper layers of the groh%%e %'thrbb%%'%r'%ﬁbde th
prevents soils from stor %dewa't%r {é%%r:i% ﬁ!e%ths%.sth
runoff into the river yéﬁﬁylateip .e%fwﬁyhiiphe
can be inferred from mogg{ ARt @ eadfMidietSid%Vt mor e f ui
water equivalent is alspgmeasméed 4 r®at #h adfSsnow
buté ial ways bigrsdaundoithraetéleyv el , and create your own
data to validate these wiotde|l &8 metdalr epnope |l i t wi | |
sensed measurements. hammer to get it through t

expand that hole as much a
the pipe in all directions
straightened-hmageael wlohhas
bend at the end of it, and
the ground i s ®Bajdsandewghe
dirt.

Keith White picturedfdmeasuring the frost

WHAT SPARKED SYSOURN PFAOR THE WEATHER?

il ve always been fascinated by significant nla

weat-herated ones. As a chil d, I used to rent b
earthquakes, vol canoes, and mor e. My favorite
y est in the weather only grew owleevel meawlmhied ox

probl ems al so ti ckloekdeiniyh fWhnictye ,i nMectoel olreogleo.g i st




MENOMI NEE AND QN SITREEMAGEDDONS

METEOROLOGI ST, RYAN CONNELLY

I't was a slow start to seVle er eve@ltthewasemsmoar o ums
20 ®ven by U.P. standar dsar eCu,r eosfpfeiceBea Idbigddnal oogt M a
i ssue its first Severe ThQeda@&r sRiovenr Wahaern e gt nd Memro
year unth |wRiudtly i4s about &omonsbBiandhadhabf wor k qui

| ater than normal for thefrfomsthearmacchng Af the yzme
This de@ agtdpdeatorms fromreésucmechgnear Menominee, po
destructive once t hse tsaekaesfoanomott higo i nlpundenrst orm as
|l ook back at some of the more impactful thunder -

storm events of 2019:;

The next memorabl e storm
On Wednesday, July 24, g, Lplatiyg)y Wgakg!Lppedfe
thunderstorm for med alongs(glptehé_raljl(eu_siy_pe fhod nggea i
breeze (the area where co&éf:r taljné iféroéncé)élterpérhgmétaé(
collides with warmer air QY e ir#c"\llnd:;n(ﬁhéé)ﬁllg@ |1|\/Iée\\5é go
guette and Delt a Countiesha@iénsastﬁgtesc?nsttﬁ)irénsday,
drifted south, one began ltJ.OP.i néte(glrsringyfiorvsetr &g\ﬁng’&‘yt
Green Bay southeast of Esgrﬁa&]aﬁ)gkeT@iiﬁdgﬁ_orm t hen
moved back onshore near Cedar River. As it did so,
qui cixllysuepd i n strength and NEedree MeLtreed NdUMerous trees

fmi cr obiuar sstHoirvted peri od ofStdofE Vg infdg t hroughout Gl ads:
winds over a localized arfe@ntReari mswlwaouRalithi gqyularl
directions. (Conversely, Wa® w9 MesSGabimenned od amape
converge inward to a single point.)

WHAT SPARKED SYSOURN PFAO
THE WEATHER?

A first fell in |l ove wii
age! Growing up in nort
saw a wide vafremybb§

ter storms to severe tf
However, the most memor
|l recall from growing

school graduation was f
for tornadoes across tf
7t 2007. 0

-Jaclyn Ritzman, Meteor

oY




MENOMI NEE AND QN SITREEMAGEDDONS CONTI

Another thunderstorm withNdmerofy wheespsteamdms co
i mpacts occurred on Tuesdlyt @&llgusf RhemThowneedtiupe
was unli ke the others. Notrh'n%lIlIJy,

storms occur in warm, m0|§ ORMY |
they are all oweidupg ot ayr 40w, &@M#&

. . we a 0
or even higher. On this dﬁHUn@QW
actually colder air movingegifohal
| ooked more |ike fall. Thgir®dwgg¢
Warnings on Lake Superlor' But t

along with the ground wa
st-stFong August sunshine
thunderstorms to become
grew to about 25,000 fee

times call this kil odoppe
and | think you can see

Despitd obwhoepisr, t hese
still significant. The N
l'y recorded a 54 mph win
moved through, wi-7t0h nepsht i
gusts el sewhere in Maragqu

i n numerous downed trees
|l shpeming to Marquette.

duced some small hail ne
reported brief waterspou
Big Bay.

Phot o courtesy of

SEVERE .ol

sturdy structure

Move indoors .

away from
QEATH, windows
& ®
T U
= m
o =
= < 5
s o Move indoors away

ek

from windows

Over 280 fatalities .00DI
- Avoid rising
occur each year in the creeks and water-

U.S. from thunderstorm Eoxeredinsads p
-related hazards

Move indoors if
you hear thunder




MEET SOME OF OUR NEW OFFI

I grew up in southeast Wesactdresri nS,eravhh ccuet OF fhlcoec kwsh e
from Lake IMilkcahvmeg almeen f aiscv mlavw edl iwn tihnf or mati on t e
weat her sincel Iwawsasgiavecnmettyde.6i ddisogm. very happy to |
barometer on my 8th DbirtGrdeaayt a.mdk esst irlelg i cownQairttds i Idiev
toddhe influence of LakefMwohlhikgdneaonotyhdi ki ng, fi

weat her was what real |l y gdarrodveenimmyg,p assnsoiwesnh ofecrng and
met eordl ggyaduated from e Wnitwhwemyiathamefyeful to
Okl ahoma with a B.S. i n tNweet eoceraor cagy tened Naa tmiomoarl W
i n HydrWwhiolgey.attending OMalgwetrkedawmad for the oppo
the National Weather Serfwirceec aBad aorp eQpaeriatnisonfsor t h
Center, evaluating radar data from across the
countAfyer graduating | started working as a

met eorol ogist at the Great Falls, MT National

WELCOME TO
NWS MARQUETTE!

Hel | o! My name is Tayl 6orPrcastedsky. rkeahdyehave a
wi fe and baby daughter abaonduwel gavVeval t hpusi gheé- of
cently moved to the U.Parthio$ wast Audgose! aboam tF
originally a southern MULCHwWBONOWAS ! r &di geaeésisnt hi s sc

Knoxville, TN (go Volst)yyihgr ¢ociemgeaefd hango Vi nttl@ r ma k e
graduate degree at Mis$bssi ppmeSbaterUspeedshnhgy 25
(Hai |l State!), and am ¢t¢ewréenchgegswonkiengrohwgete- a )

ting my masters from Mitéegaitssi ppkeSthaeeUoRPLi ne. bece
I¥e been working for three MNatliootn aolf VEeaastthelrennessee,;
Service for just over &aawdacapewremi pndst mmosed muc!t
from the Washington D.C. hSpkevéo §SptingvbDved with
area to take up a metewiotegistngdosiotigenh spmeesé&i i
The reason that | am awmeteorokogiver Boadagumsmer i ¢
becadse all ways had a f awkatnalt ilooove It aasca! tDhe U. P.
watch the Weather Channéhbtf or wbuhgd &dodewodbol éxpl or e
tell my friends and fa®@blyfiyouhsee wasaaosader €& ec
thunder st oromm wafr nsinrnogy. was possibly

M M



2019 COOP CORNER

OBSERVATI ON PROGRAM LEADER, UOI M SALZ

Cooperative Observers kept their measuring sticks han
making it out to the gauge was tough at timesopvespeci
trying to keep your swampers upright on & @llacaek odt i €
more significant events from m§glYPOREReyerf smenc thianar.ar W
2019, based off the release of the official NCEI Cl i m

to gain a more detailed view of how the weather playe
climate zones. Number 1 covers the west half of the U
from west to east is at Marquette and Menominee Count

Counties eastward ®8naZboek2at Heome of the more signif
partner Citizen Scientists observed from January thro

Januaxoyl9

Lower than normal temperatures arrived:

Amasa recoedrOdBeddowest, Of-OPcia@addiCOg i n-2Mi.c Ot)hean sit at i on s
30F below or | ower during the month we3Fe) ,atBetrhgel 8N db)elra
Cl ar ks bB3usrRg)(, St amdak)ygharid Rudy3adrnd S5DEf i cially the higl
was observed in Munisi®OfgoTwmietCWO QR sgi tuendiemr Pai @m@sdal e t ¢

Febru=2i0y 9

Significant winter weatfiOér &i miev 8da nedz tadn dssiwpni f i cant | ¢
bet ween. Over three quarters of an inch of ice was o
and wet snowfall was observed throughout both the U.P
water content in the snow coupled with the iIice event

properties with metal roofs; as there was no signific
i n t he-cseonuttrha l U. P-Be(Banahao got into the snow action.
site at the Escanaba Water Filtration Plant adjacent

snow for the mont h. This amount is only a handful o
nor mal for Esky. Wel/l bel ow normal temperatures cont

sites recorded below zero minimum temperatures durin

Staff at the NWS Marquette Office, i(BINOpalimewf dbIWnd @i
Equi val ent 4. 78lbbioyei $ he nor mal Liqguid Equivalent f &r 0P

of Liquid Equivalent or greater. Daily Snow Depth rec
Sainte Mari e, Mani stique, Big Bay and Her man. Five o
measured maxi mum Snow DeQ®@drhsgrmeatcehri ngOfficially, Clar}
Maxi mum Snow DBéOptUhobdbficially, the Maxi muméSabwt Dept &i |
the month at Painesdal e. Al berta and Amasa r eXdF)d,edwt

Bergland Dam and Cl ar k3bk) g recorded (

Mar ch019

Snowfall and precipitation waned as there were no big
served along with | ower than normal temperatures ac
the snewpack occurred.

(13)Sites -@bsfebeedw zero or | ower, with three of -3bCFe st
| ow zer o. -30AMa s adl ar3k0sF)uragn(d St amb a3ulgFh) .2 SSTEh(e maxi mum d
perature was 58F at Baraga 528 .(Cli mate Zone 1) on 3



COOP CORNHRUEDN &

GTH OF SERVARIES AW

Apr2d19

Above nor mal precipitation amounts were obseBvad, isgp
that measured.ddBalequit dan

Ber gl an(dé .Dm3m /Ath30.vB3 ONor mal ) , I r & wBAB BWWT Mo .nad9 ) ,2 (I 5 .09
WFO Marquedt)Waet(bo® 22 WosWeb maa o B,i4Hg43 Bay dDHEHWAISCO¥i ngtoa) 1N
Only (1) site reached a maximum daily temper at2lBr.e of
May 019

Wi despread above nor mal precipitation was obser veds.alcc
of precipitation or greater. Col dé&r at hastnof malo mee mp

amount s:
| shpemi ng VOWTH3(Ah4H00e Nor mal ), WF®D MasABhee t g 7maBl6) , Gar
(6. B3a) Rapi d Ri v¢Bi g4 SBSaEy( 6L NW and t he WFO i n Negauwneseno

the month of May. (4) of the Climate Zone 1 sites rea
Junr2e019

Bel ow normal temperatures were experienced, especiall
rainfall was observed over the west whi® ea albowvlk atortma
sites in the eastern U.ZP.Odfhhataitnal | i ed up greater tha
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