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Abstract: By using the method of China Meteorological Forcing Dataset (CMFD) and integrating the high spatio-temporal
resolution meteorological observation data, a 3-hourly, 0.01° gridded dataset of Qinghai Province from 1979 to 2018 is
constructed so as to provide basic data for climate change study, ecological assessment and water resources assessment. The
results of dataset evaluation show that the correlation coefficient of temperature is 1.0 in monthly-scale, and that of the relative
humidity, precipitation, air pressure, and wind speed are 0.92, 0.85, 0.82, and 0.74, respectively. The comparison of dataset
evaluation between Qinghai Meteorological Forcing Dataset (QMFD) and NCEP, ERAS5 and CLDAS datasets show that the
correlation coefficient of temperature data between QMFD and the observation data from regional stations exceeds 0.74, higher
than that of ERAS and NCEP. Meanwhile, the correlation coefficient of precipitation data between QMFD and the observation
data from regional stations is above 0.51, which is obviously higher than that of CMAP, ERAS and GPCP. Moreover, QMFD
exhibits its own advantages in spatial and temporal resolutions.

Keywords: Qinghai Province, high-resolution, raster dataset, data evaluation
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Table 1 Physical significance and units of meteorological

elements
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Table 2 Information of regional meteorological stations for
dataset evaluation

Fs e Rigs KEFFE  SE/SN  WiEEHR/m
1 PN 51894  91°16'25"  37°57'04" 3069.0
2 KR 51896 92°0827"  38°15'14" 2710.0
3 H 7% 51899 92°28'53"  37°16'39" 2899.0
4 FLIRAT 52654 100°00'34"  38°12'45" 2913.0
5 AL D 52714 94°09'39"  37°20'54" 2706.0
6 TR 52814  94°25'39"  36°25'10" 2794.0
7 IRV Eh i) 52816  95°11'08"  36°47'42" 2690.0
8 Kik#) 2 52824 95°44'43"  36°26'35" 2772.0
9 ERL 52829 96°57'09"  36°16'04" 2776.0
10 7 HERY 52838  97°47'36"  36°03'34" 2995.0
11 PN 52851 100°16'25"  36°36'57" 3241.0
12 FLHK 52859 100°53'52" 36°17'13" 3816.0
13 AR S 52870 102°19'51"  36°22'13" 2387.0
14 ERE A 52871 102°25'39"  36°53'28" 2645.0
15 LR BB 52878 102°01'32"  36°01'03" 2084.0
16 FEF IR 52905 93°29'22"  35°22'34" 4498.0
17 NI 52906 93°55'41"  35°32'02" 4613.0
18 KRR 52910 94°18'36"  35°43'48" 4157.0
19 LDISE) 52011 94°33'09"  35°52124" 3574.0
20 7 52931  97°3002"  36°01'17" 3008.0
21 TR 52942 99°59'40"  35°53'30" 3254.0
22 A IEBURKEHME 52953 100°55'25"  35°45'18" 3314.0
23 oy 52958 100°39'19"  35°15'33" 3291.0
24 P ST 55193 92°21'31"  33°53'52" 4605.0
25 A F 55195 91°55'59"  33°26'31" 4788.0
26 JiEE A B 55196  92°04'18"  33°34'46" 4717.0
27 ANX 56001  92°5124"  34°37'54" 4782.0
28 il JhRIT 2 56012 94°33'45"  34°30'15" 4282.8
29 7 56013 95°1221"  34°20'45" 4289.8
30 B 56028 96°24'31"  33°16'34" 4202.0
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Table 3 Monthly—scale data evaluation results of national
meteorological stations

Ei=(o RMSE R MAE BIAS
i 1.12K 1.00 0.98 K —0.20
[ 7K 31.53 mm 0.97 20.95 mm 1.92
R 0.38 m/s 0.81 0.27 m/s 0.01
SE 9.46 Pa 0.74 8.85 Pa 0.00
AR 36.82 % 0.69 32.91 % —0.43
2.2.2 X shER T
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Table 4 Monthly—scale data evaluation results of regional
meteorological stations

Ei=(oo RMSE R MAE BIAS
v 1.56 K 1.00 1.39K —0.36
FEK 30.84 mm 0.85 19.08 mm 1.34
KE 0.96 m/s 0.74 0.88 m/s 0.13
SR 13.05 Pa 0.82 12.81 Pa —0.04
AR 5.65% 0.92 472 % —0.06
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Table 5 Daily—scale data evaluation results of national
meteorological stations

b=t RMSE R MAE BIAS
=& 1.69 K 0.98 138K —0.23
[& 7K 2.71 mm 0.45 0.94 mm 1.91
R 0.83 m/s 0.52 0.62 m/s 0.00
v 10.15 Pa 0.33 9.12 Pa 0.00
AR 8.52% 0.79 6.58 % 0.04
2.3.2 RESSERNAG
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Table 6 Daily—scale data evaluation results of regional
meteorological stations

Ei-{od RMSE R MAE BIAS
R 240K 0.96 1.87K —0.39
Rk 2.54 mm 0.17 0.82 mm 1.36
KE 1.57 m/s 0.26 1.26 m/s 0.13
SE 26.19 Pa 0.02 16.12 Pa —0.05
AR 12.51 % 0.61 9.50 % 0.00
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Table 7 Comparison of temperature evaluation results
between QMFD and other similar datasets

HiRE(F£R ) R RMSE/K MAE/K
QMED (201806) 0.84 3.78 1.46
QMEFD (201809) 0.74 2.99 1.39
CLDAS (202106) 0.99 0.97 0.63
CLDAS (202109) 0.99 1.04 0.69
ERA5 (201806) 0.68 3.81 2.20
ERAS5 (201809) 0.52 2.88 1.97
NCEP (201806) 0.17 12.1 10.24
NCEP (201809) 0.05 13.8 13.51

*8 BEKFIISHBRESEZERMELIESE (QVMFD) 5
HitFR IR E KT SR AT
Table 8 Comparison of precipitation evaluation results
between QMFD and other similar datasets

HIEE(£R) R RMSE/mm MAE/mm
QMFD (201806) 0.61 38.44 19.32
QMFD (201809) 0.51 37.88 21.79
CLDAS(202106) 0.93 0.23 0.04
CLDAS(202109) 0.91 0.22 0.03
CMAP(201806) 0.22 43.22 39.21
CMAP(201809) 0.16 44.73 51.16

ERAS5(201806) 0.51 43.17 61.55

ERA5(201809) 0.47 4478 70.54

GPCP(201806) 0.28 38.36 35.55

GPCP(201809) 0.27 40.86 29.09
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