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Abstract The Reanalysis datasets are widely used in climate change research, but the reliability of the reanalysis
datasets at different time-spatial scale can also impact the results of the study. An preliminary intercomparison of
monthly mean surface 2 m temperature and precipitation are made between the ERA-40, NCEP-2 reanalysis and the
observations to validate the reliability of the reanalysis over China. The results show that the temporal and spatial
distribution of temperature and precipitation for the ERA-40 and NCEP-2 are similar with the observed counter-
parts, although some differences can be aware of in the west region of China, especially in Tibet Platean. In terms of
reliability, the temperature is higher than the precipitation, the East than the West, and the ERA-40 than the
NCEP-2.
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Table 1 The main differences between the ERA-40 and NCEP-2 reanalysis
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Fig. 1 Locations of 730 stations over China
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Fig. 2 Spatial distribution of mean temperature and its standard deviation (STD) (units: C). (a) Annual mean temperature of ERA-40;
(b) annual mean temperature of NCEP-2; (c) annual mean temperature of OBS; (d) Jan temperature of ERA-40; (e) Jan temperature of
NCEP-2; (f) Jan temperature of OBS; (g) Jul temperature of ERA-40; (h) Jul temperature of NCEP-2; (i) Jul temperature of OBS; (j)
the STD of annual mean temperature for ERA-40; (k) the STD of annual mean temperature for NCEP-2; (1) the STD of annual mean tem-
perature for OBS
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Fig. 3 Spatial distribution differences of mean temperature and its standard deviation (STD) (units: “C). (a) The difference of annual mean tem-
perature between ERA-40 and NCEP-2; (b) the difference of annual mean temperature between ERA-40 and OBS; (c) the difference of annual
mean temperature between NCEP-2 and OBS; (d) the difference of Jan temperature between ERA-40 and NCEP-2; (e) the difference of Jan tem-
perature between ERA-40 and OBS; (f) the difference of Jan temperature between NCEP-2 and OBS; (g) the difference of Jul temperature between
FRA-40 and NCEP-2; (h) the difference of Jul temperature between ERA-40 and OBS; (i) the difference of Jul temperature between NCEP-2 and
OBS; (j) the STD difference of annual mean temperature between ERA-40 and NCEP-2; (k) the STD difference of annual mean temperature be-
tween ERA-40 and OBS; (1) the STD difference of annual mean temperature between NCEP-2 and OBS
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Fig. 4 The differences of mean temperature and its standard deviation between the reanalysis and observations in observed stations (u-

nits; ‘C). The black solid line represents the difference between ERA-40 and OBS, and the gray solid line represents the difference be-
tween NCEP-2 and OBS, (a) Year; (b) Jan; (¢) Jul; (d) annual mean STD
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Table 2 Mean temperature and its standard deviation (STD) for different region

ERA-40 NCEP-2 OBS
1 X Region [ 4E Year 5.5 4.9 5.5
1 H Jan —14.3 —16.9 —14.5
7H Jul 22.4 22.8 22.4

FEEHFAEZ The annual mean STD 0. 686 0. 726 0. 700
1I [X. Region II 4E year 15.7 14.7 16.0
1H Jan 4.4 3.2 4.5
7B Jul 26.0 24.7 26.3

AEEHbnEZ The annual mean STD 0. 487 0. 488 0. 493
111 X Region III 4 Year 4.4 2.4 6.5
1A Jan —11.5 —12.6 —10.5
7H Jul 18. 4 17.0 20.9

Y2 The annual mean STD 0. 620 0.778 0. 649
IV X Region IV 4E Year 6.3 3.7 8.6
1 A Jan —2.7 —6.4 —0.4
78 Jul 14.0 12.3 16.0

FEFERRHEZ The annual mean STD 0. 458 0. 690 0. 463
4" All China 4 Year 10.5 9.2 11.2
1 8 Jan —3.6 —4.9 —2.8
78 Jul 22.5 21.6 23.2

EFHARHEZE The annual mean STD 0. 549 0.613 0. 561
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Fig. 7 Spatial distribution of precipitation rate and its standard deviation (units: mm * d~!). (a) Annual mean precipitation rate of ERA-
40; (b) annual mean precipitation rate of NCEP-2; (¢) annual mean precipitation rate of OBS; (d) winter precipitation rate of ERA-40;
(e) winter precipitation rate of NCEP-2; (f) winter precipitation rate of OBS; (g) summer precipitation rate of ERA-40; (h) summer pre-
cipitation rate of NCEP-2; (i) summer precipitation rate of OBS; (i) the STD of annual mean precipitation rate for ERA-40; (k) the STD

annual mean precipitation rate for NCEP-2; (c) the STD of annual mean precipitation rate for OBS
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Fig. 8 Spatial distribution differences of precipitation rate and its standard deviation (units; mm * d~!). (a) Annual mean precipitation
rate of ERA-40; (b) annual mean precipitation rate of NCEP-2; (c) annual mean precipitation rate of OBS; (d) winter precipitation rate of
ERA-40; (e) winter precipitation rate of NCEP-2; (f) winter precipitation rate of OBS; (g) summer precipitation rate of ERA-40; (h)
summer precipitation rate of NCEP-2; (i) summer precipitation rate of OBS; (j) the STD difference of annual mean precipitation rate be-
tween ERA-40 and NCEP-2; (k) the STD difference of annual mean precipitation rate between ERA-40 and OBS; (1) the STD difference

of annual mean precipitation rate between NCEP-2 and OBS
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Fig. 10 The seasonal aviation of monthly mean precipitation rate in different region, the black solid line is the difference between the
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gion II; (d) region III; (e) region IV
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Table 3 Mean precipitation rate and its standard deviation (STD) for different region mm + d”!

ERA-40 NCEP—2 OBS
1 X Region I 4 Year Tk, 7] 1.45 1.32
&7 Winter 0.25 0.18 0.14
E % Summer 3.08 3.91 3.50

SEEPRAEZ The annual mean STD 0. 237 0. 368 0. 320
II X Region II 4 Year 2.70 3.71 3.17
&7 Winter 1.17 1. 32 1.18
HZ Summer 4.74 7.05 5.71

FXERREZ The annual mean STD 0. 442 0.623 0.612
111 X Region 111 4F Year 0.47 0.59 0. 45
£2% Winter 0.14 0.13 0.11
H 7% Summer 0. 90 1.28 0.97

A HbE#E2Z The annual mean STD 0.164 0.159 0. 155
IV X Region IV £ Year 3.50 4.07 2.12
& Z Winter 0. 84 0.67 0.32
B 7% Summer 6. 74 8.76 4.74

EFHFRAEZ The annual mean STD 0.639 0. 631 0.337
4H All China 4 Year 2.16 2. 80 2.21
K2 Winter 0.75 0.79 0.66
EZ Summer 4.09 5.77 4.38

FEE bR The annual mean STD 0. 381 0. 502 0. 437
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Fig. 11 Annual total precipitation anomaly and its linear trend in different region, the black solid line is OBS, the gray solid line is
NCEP-2,and the dashed line is ERA-40 (units: mm). (a) All China; (b) region I; (¢) region 1I; (d) region III; (e) region IV
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