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M E ASFRAET 1979—2021 4% CPC Z A % &2 Abstract Based on the CPC daily maximum temperature
4 s N dataset from 1979 to 2021, this study identified the
BEHFEE,RANTALERRE G ELF(6—8 A)MBHH

summer extreme high temperature events in Northeast

BEMS,ZASN T MH SR B S0 TAHIE F A, Asia, and systematically analyzed the variation

2 & NCEP/NCAR 7 & # % # % GLDAS 3% & % characteristics of the number of extreme high temperature
. e e days. Combined with NCEP/NCAR reanalysis data and
P, RAABR AT VB 03 40 4T 5 7 ok ARG T B KRS GLDAS soil moisture data, correlation analysis and

IR IEREFFNALEEERE SR RTIY regression analysis were used to explore the possible

TRYh i — BB R T LA AR TR influence of soil moislur.e anomaly in norlhern. Eurasia on
the change of extreme high temperature days in Northeast

REN AL AFHAGRFHEIAZFNH KA Asia in summer ( June to August), and further reveal its
POEBERREPETRALTANE E LK. #— potential physical mechanism. The results show that
summer extreme high temperature events in Northeast Asia

TR, B AT F R K AL 6 £ IR R show a significant growth trend, and the high incidence
EMBZGIBRT oA, PR A I LR ERT, areas are concentrated in northeast China and eastern Inner
. s - . Mongolia. Further analysis shows that the soil moisture

o I A R ) 69 Al 3 Sk X S0 I R LI R A I anomaly in the north of Eurasia shows a specific dipole
f&— ’L#H IAERH AT RAFAER, RERE X & distribution in spring and summer, that is, the soil
BRC E— i — B 8 2 sk B 25 . sk B 49 A A% moisture in the northeast of Europe is dry, and the soil

moisture in the north of Lake Baikal and the outer Khingan

’]%’])b‘ﬁ RREHFELTHEE, Y TLE 4: db 3 X B Mountains is wet, and the land-atmosphere interaction
HBRAAKRAFERELRZERE, FHLR affect atmospheric circulation patterns, contributes to the
formation of “ positive-negative-positive” zonal wave train

X K& T iz 33 5% U\F‘J’}']ﬁi&f&i‘”m RA&M AL

structure over Eurasia. The eastward transmission of the

T B M5 R A R . wave train transmits the wave energy to the downstream
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region, contributes to the formation of anticyclonic
circulation anomalies and positive geopotential height
anomalies over Northeast Asia, which leads to the
enhancement of atmospheric subsidence movement in the
region, which leads to the surface warming, and finally
increases the number of extreme high temperature days in
Northeast Asia in summer.
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Fig.1 Spatial distribution of summer: (a) Extreme high temperature days (unit: days) over Northeast Asia from 1979 to 2021 ;
(b) Annual daily maximum temperature series ( black broken line; unit; °C) and its trend line (red line) ;
(c¢) Interannual variations in extreme high temperature days ( blue bars; unit: occurrences)

The black dotted line represents plus or minus one standard deviation, and the blue dotted line represents the mean.
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Fig.2  Atmospheric conditions on extreme high temperature occurrence days in Northeast Asia during summer: (a) 300 hPa
geopotential height anomalies ( shading; unit: gpm) and horizontal wind anomalies ( vector arrows; unit: m/s) ;
(b) Maximum temperature anomalies (unit: °C)

Grey dots indicate passing statistical tests at a significance level of 0. 1; black dots indicate passing statistical tests at a significance level of 0. 05.
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Fig.3  Correlation coefficient distribution between summer extreme high temperature days in Northeast Asia and soil moisture

in (a) spring and (b) summer; (c¢) Normalized series of soil moisture (red broken line) and number of

extremely high temperature days (black broken line) in key areas in summer

The red solid-line box indicates key regions; grey dots indicate passing statistical tests at a significance level of 0. 1 ; black dots indicate

passing statistical tests at a significance level of 0. 05; the blue dashed lines represent 1 standard deviation.
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Fig.4 Linear regression coefficients of the SMI index with respect to summer mean (a) sensible heat flux (unit: W/m’),
(b) latent heat flux (unit: W/m’), (c¢) downward shortwave radiation flux (unit: W/m”),

and (d) upward longwave radiation flux (unit: W/m”)

Grey dots indicate passing statistical tests at a significance level of 0. 1; black dots indicate passing statistical tests at a significance level of 0. 05.
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Fig.5 Linear regression coefficients of the SMI index regarding summer mean (a) total cloud cover (unit; %) ,
(b) sea level pressure (unit; Pa), (c¢) 1000 ~500 hPa atmospheric thickness (unit; K),
and (d) surface temperature (unit; K)

Grey dots indicate passing statistical tests at a significance level of 0. 1; black dots indicate passing statistical tests at a significance level of 0. 05.
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Fig. 6 Linear regression coefficients of the index with respect to summer mean (a) 300 hPa geopotential height (unit: gpm) ,

(b) 500 hPa geopotential height ( shading; unit; gpm) and horizontal wind speed (vector arrows; unit; m/s) ,

(¢) maximum temperature (unit: °C ), and (d) vertical cross-section (105 ~ 145 °E) of atmospheric temperature

(shading; unit; K) and meridional vertical circulation (vector arrows)

Grey dots indicate passing statistical tests at a significance level of 0. 1; black dots indicate passing statistical tests at a significance level of 0. 05.
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