Mechanisms Behind the 2020 Extreme Heat Across Siberia

Natalie Thomas™2, Allison Collow’#, Michael Bosilovich?, Young-Kwon Lim'? and Siegfried Schubert? Giobal Modeling & Assimilation Office
'Universities Space Research Association, 2NASA GSFC, Code 610.1, 3Science Systems and Applications, Inc. 1088
P y
Background Related conditions AGCM e W =~
. . . . . . g 60N D ;w/f'b“%eon o r/fb“%
- During the first half of 2020, extreme heat persisted in » The heat wave of 2020 is associated Experiments N ety XA R N
Siberia; wildfires developed in the region as a result. V\f{lth a Rc}:s.,sbe wave t'rA\amll(F|g. Cl%(), . . Experiments using a = |t = hi_
L . . . strongest in January-April; weaker bu - B N L P
« Heat waves in this region have been linked with il ?esent M }a/mdpJune version of the Goddard ~ « ra o = £
summertime stationary Rossby waves (Schubert et al. P y | Earth Observing w e w e
2011; 2014), but specific mechanisms driving the 2020 |+ Precipitation anomalies (Fig. 4) are System (GEOS) AGCM ., — " e
event are unclear. strongly negative in June, in the same that includes updates RS WA w I w
) ) . 45N C? - | | &7 45N G ) pﬁ |
reglOn as the T2m anomalles Since MERRA-2 60E 90  120E |150|E |180| . |605| Tozl 120 150E 180
—J— - January 20N February . _ 2T meter temperature Anomaly (C) .
Characterlzmg the 2020 heat events M T NS T Controlblrun. 1(?c-member Fig. 5. Montly 2-meter temperatrs anomales fom e 16
» Using the Modern Era Retrospective Analysis for ol g S eDr;Sceerer:rrlZJ(r)]éOtrr?rou ) anuary T e
Research and Applications, Version 2 (MERRA-2) Conow ew o e meE o , IN = < 4
J . SN ——— March oon July 2020 with actual il .
. anuary ebruary = 45N - (o | - |- | | |
StrOng : e ol oON- .- 60N SST and SIC and soer 90E MI;I?Eh 150 180 60E  90E Iif:ﬁl 150E 180
g 4 SSS 30N 30N . . . P = ~ =— <
POSItIVeI_ T2m N i predicted soil moisture. M e S
anomailes 45N 6 60N - ST N e
from January 5 @GOE 90E M126£h 150E 180 60E  90E izagl 150E 180 90N May 90N o Ensemble_mean T2m e /Wﬂ T Lusw 0 - ’{'?ﬂ o
- clas pri ‘ 2 i 60E  90FE 1206 150E 180 60E  90F 120 150 180
—~ = < . 60N < 60N . .
- N e S ] g ws MRS N T anomalies (Fig. 5) are o e
Jl.Jne (Flg1 )’ 6N | - Q%sonj 4 P/ Sbé 0 T G | m muted m( ? d 1 HEs 2 E%SNW‘& £
with variations LM - © 0 L S8 T a uted compared 1o = XA g
: : 60E  90E  120E  150E 180 60E  90E 120 150 180 BT e I I R N observations (F|g 1) N (T I 45N} Qo 7 L |
1N Spatlal May June -18 -16 -14 -12 -10 -8 -6 -4 -2 2 4 6 8 10 12 14 16 18 b h ! 60E % 120E| 150|E 18|0 | 60E  90E  120E  150E 180
~ o = N = 250-hPa Meridional Wind (m/s) " L O
| —— | — Ut N t e COrreCt 2 4 6 8 10 12 14 16 18
extent. May ™ °(:' §§75N> L | i Fig. 3. Monthly 250-hPa meridional winds from MERRA-2 . Fnsemble Variance in 2-meter Temperature
(June) T2m 60N - v Wﬂ«f “i60N- 7 W S Iocat|0n for January and Fig. 6. Variance among ’::he 16-rrlember ensemble for 2-meter
aahif & L2 ~ % Januar Februar emperature.
anomalies - @Goue |A150|E |180| |45N| ®|60|5| S|JOE | 120€ éis‘oe 180 - "} i ycgt' Eém‘ W@ . June oon . Januar — % Febqr:a{ —
were focused T T T Cmeter Temperature Anomaly (€ MR S J°{ jf&‘”’i + High variance among .,/ " Sor T AR L
in WeStem Fig. 1. Monthly 2-meter temperature anomalies from MERRA-2. a @GéE 90E Mlgégh ﬁsﬁt 180 @GOE‘ 90E .&:)(ﬁl éisz);’ 180 the ensemble fOI' sz a a
(E_aSt_ern) Percent of Land Area Experiencing a Heatwave 75"m%%5"3 @}:4 s g (Flg 6) in the regions of :: = :Z: =
Siberia :: — N | W T T ﬂ(’” . observed large T2m on S
+ In June, there £ o5 M T = W anomalies. : e
, @ 50- 90N 90N
was a mid- g 40- A . Ensemble-mean V250 - "o
® |
30 - } _ 30N | g 30N |
month Ezo' | ‘ I \¥ f l | [ ﬁ' o . : | (Flg 7) matches well v ié%e s % how ew 0w me 1
breakdown of 10 ' A "\ | e \Y :ﬁ, T G0E 90F 120 |150!5| |180 - >.| 607 |90!5| 120 150E 180 with observations (Flg ~E—— T T T
the heat wave | 0 16¥'AN 1FEB 1GFEB 2MAR l-ﬂAR lA'PR.IGI'lITR IMAY 16MAY LUN 16jUN 2-17515:1.25 -1 07505025 0 03505 0.75 1 R 3) for January-MarCh; | 250-hPa Meriflio.nal Wind (.m/s)
Fiq 2 Fig. 2. Daily percent of the region experiencing a heat wave for January- = TT—— o P y——— _ Fig. 7. Monthly 250-hPa meridional wind from the 16-
( Ig' ) June 2020. Three regions are used; see boxes in the map inset. (G & G [PrEEEliEion SenmEise Tl < |eSS SO f()r Aprll-June member ensemble mean control run.
Preliminary Conclusions Future Work
» Different mechanisms at play for individual heat events occurring during January-June 2020 * Future work will involve additional AGCM idealized experiments to
o o | further understand the contributions of sea ice concentration, SSTs,
* Processes driving the Rossby wave train in 2020 remain to be understood soil moisture and/or internal variability
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