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Abstract Based on the observation data from the automatic weather stations during November
2018-March 2019 and November 2019—March 2020 at Yunding Winter Olympic Stadium in Chongli,
Hebei Province, the night warming events at the stadium are statistically analyzed in this paper, and
then several types of possible formation mechanisms for these events are further discussed through the
microwave radiometer, the three-dimension laser radar and the wind profiler data, and the reanalysis
data from NCEP/NACR. The results show that the occurrence probability of night warming events in
Yunding Stadium reaches 76.9% from November to the March next year, indicating that warming event
is a common phenomenon there. The frequency and amplitude of warming decrease with the increase

of the station altitude. The triggering mechanisms of night warming events at Yunding Stadium can be
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classified into four categories such as the mixed warming in the inversion layer caused by vertical wind
shears, the foehn warming, the whole-layer sinking warming and the warm advection warming in mid
and low level. During the warming process of the second to the fourth types, the warming amplitude at
the bottom of the valley may be significantly larger than that at the top of the mountain when there is a
temperature inversion in the valley before the start of warming, thereby the warming amplitude
decreases with the increase of altitude. The warming at the top of the mountain is only affected by the
third and fourth types of formation mechanisms, while all the four types can form warming events at
the valley. That is why the occurrence frequency of warming events decreases with the increase of
altitude.
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Fig. 1 Site distribution of Genting Venue , 1-6 red number is No. 1-6 automated weather station, “T” is hilltop
station, “M” is middle station, B is bottom station, "R" is microwave radiometer, L "is 3D lidar, short black line is
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MR AR S TE S WO RE A L KUBRZRACEE , 385k B AL B3k RS 7 e A Sk 1) [
FE SRR R 4 B T A B2 S RS T AR B BB R I H o 2% 7E
BICAEMR GV EAT 1 LR, B ot 20 2 b 45 7 oK o R AR S T (MWP967K V)
HET U LAt (B D, nSEm RERIRE . B KIREZ MRS H. HW
I 8] 733 258 2min, & L5 [A) 23 (6] 0 3K A 0.05km (0 F] 0.5km),  0.1km (0.5 | 2km),
0.25km (2 F| 10km) . BRI 20194 1 H 22 HE3 H 31 H, 20201 H 1 HZ3
H 31 Ho WM EIE (Wind Analyzer-50H) #5381 2 SubBir (B 1), mrsER4RM 0-70
FEAN AR IR o PRIV [B] 2> HER ARG, 23] 53 HE 20N 0.03km. BEREHS[E]24 2020 4 1 H


https://fanyi.baidu.com/translate?aldtype=16047&query=%E5%9B%BE1+%E4%BA%91%E9%A1%B6%E8%B5%9B%E5%9C%BA%E7%AB%99%E7%82%B9%E5%88%86%E5%B8%83%E5%9B%BE%EF%BC%8C1-6%E7%BA%A2%E8%89%B2%E6%95%B0%E5%AD%97%E4%B8%BA1-6%E5%8F%B7%E8%87%AA%E5%8A%A8%E6%B0%94%E8%B1%A1%E7%AB%99%EF%BC%8CT%E4%B8%BA%E5%B1%B1%E9%A1%B6%E7%AB%99%EF%BC%8CM%E4%B8%BA%E5%B1%B1%E8%85%B0%E7%AB%99%EF%BC%8CB%E4%B8%BA%E5%B1%B1%E9%A1%B6%E7%AB%99%EF%BC%8C%E2%80%9D+%E2%80%9D%E4%B8%BA%E5%BE%AE%E6%B3%A2%E8%BE%90%E5%B0%84%E8%AE%A1%EF%BC%8C%E2%80%9Do%E2%80%9D%E4%B8%BA%E4%B8%89%E7%BB%B4%E6%BF%80%E5%85%89%E9%9B%B7%E8%BE%BE&keyfrom=baidu&smartresult=dict&lang=auto2zh
https://fanyi.baidu.com/translate?aldtype=16047&query=%E5%9B%BE1+%E4%BA%91%E9%A1%B6%E8%B5%9B%E5%9C%BA%E7%AB%99%E7%82%B9%E5%88%86%E5%B8%83%E5%9B%BE%EF%BC%8C1-6%E7%BA%A2%E8%89%B2%E6%95%B0%E5%AD%97%E4%B8%BA1-6%E5%8F%B7%E8%87%AA%E5%8A%A8%E6%B0%94%E8%B1%A1%E7%AB%99%EF%BC%8CT%E4%B8%BA%E5%B1%B1%E9%A1%B6%E7%AB%99%EF%BC%8CM%E4%B8%BA%E5%B1%B1%E8%85%B0%E7%AB%99%EF%BC%8CB%E4%B8%BA%E5%B1%B1%E9%A1%B6%E7%AB%99%EF%BC%8C%E2%80%9D%2B%E2%80%9D%E4%B8%BA%E5%BE%AE%E6%B3%A2%E8%BE%90%E5%B0%84%E8%AE%A1%EF%BC%8C%E2%80%9Do%E2%80%9D%E4%B8%BA%E4%B8%89%E7%BB%B4%E6%BF%80%E5%85%89%E9%9B%B7%E8%BE%BE&keyfrom=baidu&smartresult=dict&lang=auto2zh

21 H#)3 H 31 H. RKEELIL (Airda3000]) , #E T = SR MR RS (-
AR By ) P RGE . E ERGE . FORFI R 43 HER N 2min, LT ) A A 4 MR AR
YN 0.05km (0 #) 1km) , 0.1km (1km F] 3km) . ZERIEEIY 201946 1 H 14 HEI 3 A 31
H.

Ak, ASCE{EH T NCEP/NCAR % 6 /N ENL B0kl BRI 3ER N
0.25°x0.25°, FESRBERASE: MBS WA . AHXE R e BE L .
2.2 WA G IRE A

ARG G IR A DL R bR BRI (Tm-Ts) Z/4E 1CLLE; iR
T rh K BH S 58 S <5W/m? (Nallapareddy et al., 2011) ; B4IEFLFRT)E 3 /NN TEEK. [FR
SE USRI AR T = i 2 B AR i %0 s, R P R AR IR B Tss ARIEIA B AR ) e
ZRVEAE I 2] tm, 0 SR FE QU IR FE Tm; AR BT R BRI (B3 1 /N TR GG IR
) B 2R 45 R Z1 te, S MR RSSO E Teo b e X ts B tm B BN IR FR AR,
ts £ te B BONHR AR (B 2) .

BT 28] SR M 3G IR A IR FREE /N T 1N B RN, I L £
RN IR JZ BN, T 5241 = T 4 18] 3G U A AN TR PG e B v ROEE A
RAREERIGIER, TERAHEEEMZ 76, B A SR R 22 PR E

N
o

Tm

|
-
~

|
—_
(oo}

Temperature/°C

L
)

Te

-20 Ts

1805 1905 2005 2105 2205 2305
Time (BJT)

K 2 =T LR s i F M, Ts RRAGIRE, Tm NUEEIRE, Te J&5alln &
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Fig. 11 (a) temperature (T, above) and dew point temperature(DPT, below) time series (red stands for station 1,
black stands for station 2, blue stands for bottom station); (b)vertical water vapor profile of microwave radiometer
located in the middle part of the north slope(units: g/m?); (c) wind speed change curve every 5 minutes; (d) sum of
vertical transport term and advection term of the local temperature change at 02:00 on February 2 (units: X
10%K/s) ; (e) ground wind (units: m/s, black arrow) and temperature (units: ‘C, red digit)distribution at 02:00 on
February 2
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