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300
200

100 L L L L L L L L L L
1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001
Year

B2 1951—2004 4F WL ki o545 42 b it 2k
Fig. 2 Temporal variations of the station numbers

over Mainland China during 1951 —2004
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(FDM) point annual mean temperature series
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Fig. 4 Temporal variations of the spatially averaged sampling standard errors of the annual temperature

series over Mainland China constructed using (a) FDM and (b) Kriging method
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(the solid curve is the Northern hemispheric surface air temperature series by Jones P D)
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Fig. 7 Time series of the seasonal surface air temperatures (FDM interpolation)

over Mainland China during 1952—2004
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CONSTRUCTION OF THE GRIDDED HISTORIC TEMPERATURE DATASET OVER
CHINA DURING THE RECENT HALF CENTURY
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Abstract

The detection of large-area averaged temperature changes using long-term in situ observations is al-
ways hampered by the spatial sampling errors caused by the different lengths of series. Usually, people
need interpolate these stations’ temperature series onto grid boxes/points on regional or global scales.
Based on the quality controlled and homogenized observational monthly mean surface air temperature data
series over Mainland China (the number of the stations added up to 728, and the stations of HongKong.,
Taiwan and Macao were excluded in this study) , traditional Kriging methods and modified First Difference
Method (FDM) were used in this paper to grid the monthly historic temperature dataset during Jan 1951 —
Dec 2004 over Mainland China by 2. 5°X 2. 5° resolutions, and much validation work was performed later to
confirm the quality of the grid dataset. Comparison analysis shows no matter by which method the grid
dataset is constructed: (1) the spatial sampling errors of each grid box/point are relatively small, which
means the interpolation is relatively accurate for a local region; (2) the correlations between gridded series
and corresponding station series are very high, which means the gridded series did not change the original
inter-annual and decadal regional climate change in station series; and (3) the anomaly distribution shows
very high consistencies even by using different interpolating methods. Of course, these high correlations
and consistencies between two different methods can also prove the rationality of the two versions of grid-
ded datasets. In addition, the linear trend of surface air temperature changes over China during recent 54
years were also analyzed with the two versions of gridded datasets constructed by First Difference Method
(FDM) and widely used Climate Anomaly Method (CAM), similar results were achieved. During recent
50 years (1952—2004), the annual temperature over China shows consistently warming trends, with the
most significant warming trend in Northern China, especially in Northeast China and Northwest China. It
was near 0.6 C/10a in the maximum trend grid box in Northwest China, but much weaker in the upper-
middle reaches of the Changjiang River Basin (less than 0.1 ‘C/10a in the lowest trend region). The whole
country-averaged linear trend during the 54 years was about 0.23—0.25 C/10a, and for seasonal means.,
the wintertime temperature’s warming trend was the largest, while the summer’s was the smallest. All
these results are coincident with many earlier researches, but our evaluation in this study seems more relia-
ble and accurate due to the facts that the dataset we used is systematically quality controlled.

Key words: Gridded dataset, Surface air temperature, Warming, Error, Homogeneity.



