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Abstract; Based on the 2-m air temperature data of 1 519 meteorological observation stations in Shandong
from March 2021 to February 2022, the applicability of the 2-m temperature daily statistics ( mean,
maximum, and minimum temperature ) from HRCLDAS ( High Resolution China Meteorological
Administration Land Data Assimilation System ) and ERAS5-Land ( ECMWF Reanalysis v5-Land ) in
Shandong is compared and evaluated. The results are as follows. (1) The RMSE (root mean square error)

of mean, maximum, and minimum temperature from HRCLDAS/ERAS5-Land daily statistics is 0.1/1.2 C,
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0.6/1.9 C, and 0.4/1.7 °C, respectively, which means that HRCLDAS is more accurate, and HRCLDAS
in different geographical areas and at different altitudes performs better than ERAS-Land. The deviation of
HRCLDAS in most areas (—0.5 to 0.5 C) is much lower than that of ERA5-Land (-2.0 to 2.0 °C).

(2) The comparison and evaluation of the two datasets on the monitoring ability of high temperature and

cold wave show that HRCLDAS can capture most of the high temperature and cold wave processes, and the

spatial distribution of the number of high temperature and cold wave days is similar to the observation, but

it somewhat underestimates the influence range. However, ERAS5-Land can only monitor part of the high

temperature and cold wave processes, and the number of high temperature and cold wave days is seriously

underestimated.

Keywords: High Resolution China Meteorological Administration Land Data Assimilation System
(HRCLDAS) ; ECMWF Reanalysis v5-Land ( ERA5-Land ) ; Shandong; air temperature; applicability

evaluation
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#1 AR EE HRCLDAS 5 ERAS-Land FHSR S5 SE  RIESEM RMSE
Table 1 RMSE of mean, maximum, and minimum temperature from HRCLDAS and ERAS5-Land at different altitudes
Viuse/C
AR by /m S T e TR
HRCLDAS ERAS-Land HRCLDAS ERAS5-Land HRCLDAS ERAS5-Land
0<h, <100 1168 0.13 1.13 0.55 1.78 0.34 1.62
100<h,, <200 239 0.15 1.31 0.53 2.11 0.35 1.78
200=<h,, <300 69 0.18 1.42 0.58 2.25 0.38 2.09
300=<h,, <400 24 0.18 1.35 0.57 2.13 0.38 2.09
h, =400 19 0.34 2.08 0.75 2.51 0.61 2.61

& 6 41 P HRCLDAS F1 ERA5-Land T4 3k
RMSE H 4t i1 > Hr. HRCLDAS 4% 1 “F ¥ < I
RMSE f5/y, Hrh 35 B PR #8421 RMSE 20K, R
R4 HE T ) RMSE 7E 0.15 °C VAR 5 %& 1 5 i U
RMSE ¥ K, Horp 3 5 iUt RMSE 7E 0.6 “C LA
|, HAb T RMSE 278 0.6 C LR, H BE M52 22
BN HEARREE R, & 5 0 LIS RMSE
K, HAh# T H) RMSE Y78 0.4 <C LR, H B
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Py dpe 2% 3K T BB 7 5 v Ll 50 R R B2 A e
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SRR R R R IR IR 22 BN, T %
U IR ZE A
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e AR AR A IR 1) RMSE, HRCLDAS - 34 i
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Fig.6  RMSE of mean, maximum, and minimum
temperature from HRCLDAS and ERAS5-Land
in different cities of Shandong
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Table 2 Correlation coefficient of mean/maximum/minimum temperature between observation
and HRCLDAS/ERAS-Land in different temperature ranges

VR B el
A FER B A T A R B
= ¥ = ¥ = N
U e T DAS ERAS-Land S/ C e e DAS ERASLand oI T I DAS ERAS-Land
[6,7) 0.997 3 0.981 8 [24,26) 0.994 5 0.978 9 [-20,-18) 0.999 1 0.980 9
[7,8) / / [26,28) / [-18,-16) 0.999 3 0.984 0
[8,9) / / [28,30) 0.998 1 0.966 9 [-16,-14) 0.999 4 0.986 8
[9,10) 0.998 4 0.971 7 (30,32) 0.997 9 0.982 0 [-14,-12) 0.999 6 0.990 5
[10,11) 0.999 8 0.988 0 [32,34) 0.998 8 0.987 0 [-12,-10) 0.999 6 0.9915
[11,12) 0.999 8 0.992 7 [34,36) 0.999 2 0.989 2 [-10,-8) 0.999 5 0.991 0
[12,13) 0.999 9 0.994 4 [36,38) 0.999 4 0.990 9 [-8,-6) 0.999 2 0.990 5
[13,14) 0.999 9 0.995 5 [38,40) 0.999 4 0.989 9 [-6,-4) 0.999 8 0.980 2
[14,15) 0.999 9 0.995 1 [40,42) 0.999 3 0.987 9 / / /
[15,16) 0.999 9 0.994 4 [42,44) 0.999 0 0.980 5 / / /
[16,17) 0.999 9 0.992 5 [44 ,46) 0.999 5 0.990 0 / / /
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Fig.7 RMSE of mean, maximum, and minimum
temperature from HRCLDAS and ERAS5-Land

in different months
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Fig.8 Spatial distribution of high temperature (=35 °C) days from observation, HRCLDAS, and ERA5-Land
from March 2021 to February 2022
90
& 80 — WL
g 70 ——HRCLDAS
0 60 ——ERAS-Land
& 50
% 40
&
T 30
ES)
= 20
. A
0 A
2021-05-01 2021-06-01 2021-07-01 2021-08-01 2021-09-01 2021-10-01
H
FEl9 2021 4F 5—10 H 35 00 \HRCLDAS 5 ERAS-Land % H 5 M35 4 (AL o5 HeE ik
Fig.9 Time series of proportion of daily high-temperature stations from observation, HRCLDAS,
and ERAS-Land from May to October 2021
dlS d18 dlS
38°N} 15 38°N 15 38°N} s
1 37° ¢ 12 a 37° 12 w 37° ¢ 12
36 | 9 & 36° 9 8 360 | 9
o 6 o 6 o 6
35° + ; 3 35 3 35° t 3
40 R 40 R 40 R
3 114° 116° 118° 120° 122°E 0 3 114° 116° 118° 120° 122°E 0 3 114° 116° 118° 120° 122°E 0
(a) WL (b) HRCLDAS (¢) ERAS-Land

B 10 2021 4F 10 A —2022 4F 2 [ i 50 \HRCLDAS H! ERAS-Land 2Ei H %5515
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