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This hour's hot and cold spots ...

Hot spot in Canada: 21.3 °C Ingonish Beach, NS
Cold spot in Canada: -19.2 °C Eureka, NU 09.10. 2016 20:40 UTC
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Z.Qi;: Hot spot in Canada: 18.9 °C Estevan Airport, SK
P Cold spot in Canada: -18.3 °C Eureka, NU 09.10.16 23:55 UTC
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KaHaackne mogenu atmocdhepbhil

http://www.ec.gc.ca/meteo-weather/

l

AGCM1 The first generation atmospheric general circulation model.

AGCM2 The second generation atmospheric general circulation
model.

AGCM3 The third generation atmospheric general circulation model.

AGCM4/CanAM4 The fourth generation and current atmospheric general

circulation model.

CGCM1 The first generation coupled global climate model.

CGCM2 The second generation coupled global climate model.

CGCM3 The third generation coupled global climate model.

CGCM4/CanCM4 The fourth generation and current coupled global climate
model.

(AHanorun Haweu KnMMmaTn4eckou moaersriu 3eMHOMN CUCTEMbI
INMCMA4)



Modeling Systems and Applications at Environment Canada
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Recherche en Prévision Numérigue Meteorological Research Branch (MRB)
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Global Environmental Multiscale Model (GEM)

T~

Canadian Meteorological Centre (CMC)

Haxoautca B lopBane (Ksebek,
KaHana)




Pa3Butne YncneHHoro
MoaenunpoBaHna B KaHaae

[MpeallecTBeHHUKU

. 'Q-E-May, M., A, Robert, R. Laprise, 1990: A Semi-implicit
Semi-Lagrangian Fully Compressible Regional Forecast Model
v/ [lonynarpaHxeBasi MOgenb
v/ BbicoTa B kayecTBe BepTMKanbHOM KOopaMHaThI
v/ Mogenb «nneHo4yHon» aTMocdepsl
v OrpaHuyeHHasa TepputTopus

* Benoit et al.,, 1997: The Canadian MC2: A Semi-Lagrangian,
Semi-Implicit Wideband Atmospheric Model Suited for
Finescale Process Studies and Simulation - Havasio
YUCJIeHHbIX 3KCnepuMeHmMos




Global Environmental Multiscale Model (GEM)
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Isaac Newton Institute AMMWO1{ 24 August 2012



Ewe oOHa

CemkKa
Composite Grid (Yin-Yang)
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Yin Panel

longitude patches

« Covering the sphere with two overlapping
latitude

Yin

Yang Panel

Yang composition

Isaac Newton Institute AMMWO{ 24 August 2012
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BepTukanbHoe

pazpeliexue
hyb z(m) Az (m)

k

32 3.7321E-01 6849. 450.
33 3.9816E-01 6399. 437.
34 4 2401E-01 5962. 426.
35 4.5079€e-01 5536. 415.
36 4.7853E-01 5122. 405.
37 50722E-01  4717. 394
38 53679E-01  4323. 384.
39 5.6725E-01 3940. 374.
40 5.9861E-01 3566. 365.
41 6.3089E-01 3201. 354
42 6.6390E-01 2846. 340.
43 6.9721E-01 2506. 309.
- 7.2888E-01 2198. 281.
45 7.5897E-01 1916. 254.
46 7.8721E-01 1663. 231.
47 8.1378E-01 1432 209.
43 8.3864E-01 1223, 190.
49 8.6186E-01 1033. 172.
51 9.0341E-01 706. 142.
52 9.2202E-01 564. 128.
53 9.3912E-01 436. 116.
54 9.5491E-01 321. 105.
55 9.6940E-01 216. 95.
56 9.8278E-01 < 81.
57 9.9425E-01 ( 40.)

K hyb z(m) Az (m)
47 8.5323E-01 1103. 130.
49 8.8416E-01 855. 105.
50 8.9762E-01 751. 94.
51 9.0983E-01 657. 84.
52 9.2086E-01 573. 75.
53 9.3080E-01 498. 66.
54 9.3972E-01 432. 59.
55 9.4770E-01 373. 52.
56 9.5481E-01 321. 46.
57 96112E-01 276. 40.
58 9.6672E-01 235. 35.
59 9.7166E-01 200. 31.
60 9.7600E-01 169. 27.
61 9.7982E-01 142. 24.
62 9.8316E-01 118. 21.
63 9.8607E-01 97. 18.
64 9.8860E-01 80. 15.
65 9.9080E-01 64. 13.
66 9.9270E-01 51. 14:
67 9.9434E-01 39. 10.
68 9.9575E-01 30. 8.
69 9.9696E-01 21. y
70 9.9799E-01 14. 6.
71 9.9888E-01 B 5.
72 9.9963E-01 3

57 levels (current)

T ——

72 levels (testing)

T —

25



OQKCMEePUMEHTbI C BepTUKallbHbIM
pas3pelleHnem

Example of Model Soundings
(pre-storm environment)
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Temperature (°C)

57 levels (current) 72 levels (testing)



3agaHue BepTUKalbHbIX

KoopauHaTt
U= P -1
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O0p RT
on p

Inz=A4(<)+B(<)s
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dt

Cucrtema
ypaBHEHUU

av, + fkxV, +RT;V; (Bs +(j)+(1+/_17’ l)V;g)': FEE —> YpaBHeHI/Ie ABWXEeH

dw
?—gﬂﬂi — HerngpocrtaTtu
il f F ) Py
' =] C
d_{hll =, l—h(B.S'+q )}_h_ __¢ _, YpaBHeHue NpuToK
O , c,T Tenna
d i o s s s s S YpaBHeHue
—[Bs+1n(1+o..B.s')J+V,-\',,+o,.__"+; =0 = P
dt : : : . Hepa3pbIBHOCTU
d;ﬁ _RLG-gw=0 —> YpaBHeHue
1
where ¢ =Inp— Bs is a log-hydrostatic-pressure type AnA
coordinate with p the pressure, B = [({ — &top)/(Esurf — reonoreHuyuma

Cop)] the metric term, s = In pgyrr — Lsurf the mass variable D,anee naet
that depends only on the horizontal, T the temperature.

¢ =o¢" + d)’ the geopotential, ¢*(¢) = —RT* (& — Esurf). AUCKpeTusauuns
T* = constand Vy, the horizontal wind. R is the gas constant (npOCTpaHCTBeHHa

and « = R/c,, where ¢, is the specific heat at constant
o=/ WHERE G I e Bl K sl U BpeMeHHas)
pressure. The coordinate system permits a switch-controlled

choice between the hydrostatic primitive equations and

non-hydrostatic Euler equations. See Girard et al. @848 g
KoHe4yHO-pa3HOCTHbLIN
MeToA pelleHnsa CucCtemMbl

additional details.



[MlapameTpusau

Hernppoctatuueckd@Mionens (yposhu go 10 rfa). Konvuecteo
TOYEK CETKM B 00rMacTn nHTerpupoBaHuns 560 X 494 (2005)

Penbed n pactutenbHOCTb 3aaeTcsl Ha OCHOBE rnobanbHbIX
6a3 gaHHbIX C BbICOKUM pa3pelueHnem (l'eonormnveckas cnyxoa
CLUA)

4 TMNa NOBEPXHOCTEN: 3eMHas MOBEPXHOCTb W pa3HOro poga
PACTUTENBHOCTLIO (Interactions between
Soil-Biosphere-Atmosphere, OTKpbITaad BOAa, MOPCKOW nea,
negHMKN U aenosble WKUThI)

TypOyrneHTHOCTb B T[PaAHMYHOM CIroe CcuYUTaeTcs 4epes
KO3 PMLUMEHTLI TYPOYNEHTHOCTU

icnonb3yeTca cxema MUKpPOKoHAeHcauumn (Kong and Yau, 1997)
YYeT rpaBUTauMOHHbIX BOSH

A shallow convective scheme (Kuo-Transient), to represent
overshooting cumulus cloud activity (see Bélair et al., 2005)

14 = A~




VAPOR
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SEDIMENTATION

v Vv v
SEDIMENTATION

Six hydrometeor categories:
2 liquid: cloud, rain
4 frozen: ice, snow, graupel, hail

For each category x=c. r, i, s. g, h:

N_(D)= N, D*e*"

Prognostic variables

g, N, (12)
Current MY2 scheme:
il SNOW GRAUPEL
A p, = fD,) P, =400 kg m-3 .
© V=aDb V=a,Dbs
| | | |
Modified MY2 scheme:
. GRAUPEL
‘ pg is predlcted ‘
N e N o

\ _ /
SMOOTHER TRANSITION
between categories

HAIL
P2, =900 kg m3
V = a, Db

HAIL
2, =900 kg m3
V=a,Dbh



O6nactu

(Ha aBrycr 2012)



4 Tull-ume” gnas

1 “seasonal” grid ‘
AZ = 2 5 km Population density, 2006

west domain® is 2 x42 h \by Dissemination Area (DA)

other domains™ are 1 x24-h & \‘\ o“,
* downscaled from GEM-10 km
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LAM-15km - 2.5km -1 km

. Whistler
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O6nacTu uHTerppoBaHnsa GEM:

ECMWF Workshop on Non-hydr

lNMepenaya rpaHNYHbIX YCITOBUU OT MoAesien C
rpyobimM paspelueHnemMm moaensam c oonee
BbICOKMM pa3peLueHuem — Kak B COSMO
OTKyna 6epyTcA U3Ha4vasrbHble rpaHNYHbIe
ycnoBus (?)

OHTUHEHTaNbHbIX AOMEH (CUHUN, War 15 KM),
3 rMOHasIbHbIN AOMEH (canaToBbIN, War 15 KM)

+



JKCNEePUMEHTbI C YBEeNIMYEHUEM pa3peLueHus Ao

24 15 9KCMEPUMEHT B NpoBuHUMK AnbbepTa (Bnanmo,
NPOOHbIN)

2010 — 3uMHAsa onuMnuaga/napanuvnuaga B BaHkysepe
2014 — 3umHAa onuMnuaga/napanumnmaga B Coun
2015 — naHamMepuKaHcKmne nrpbl B TOPOHTO

Sport and | New Wind Visibility Rain Low High Wind
Weather Snow Temp Temp Chill
(24
hours)
Downbhill,Slal > 30 cm Constant < 20 m on 15mm in 6 hours
om. Giant above 17 the entire or less
r y
m/s or gusts | course>
Slalom > 17 mfs
cm ts abov 20m but
cm ‘s bu S50n n
hin ¢ s> vhol r part
n f th ours
nt

2010 Sports/Wea ther TI Iold watrix;
Red text = Critical Decision point

Govemmen Gouvernemen t C dm
.*I of Can ada du Canada Green text = Factor to consider ddd

ECMWF Workshop on Non-hydrostatic Modelling 1

NMoporoBbie 3Ha4YeHUs
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UcTouHuku/JIiutepary
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http://www.ec.gc.ca/meteo-weather/

https://en.wikipedia.org/wiki/Global Environmental Multiscale Model

https://www.cmascenter.org/conference/2013/abstracts/zhang sensitivit
y simulated 2013.pdf

http://www.yorku.ca/pat/research/dsills/papers/MP11/Erfani et al 2005

.pdf
https://www.eol.ucar.edu/projects/ceop/dm/model/cmc/E GEM t10.pdf

http://www.newton.ac.uk/files/seminar/20120824153016001-153260.pdf

http://srnwp.met.hu/workshops/Offenbach 2013/22Milbrandt-20130514
-Offenbach.pdf
http://www.ecmwf.int/sites/default/files/elibrary/2010/15129-workshop-

non-hydrostatic-modelling-global-environmental-multiscale-eem-model.p
df







