Journal of Climate Change Research 2015, Vol. 6, No. 2, pp. 95~104
DOI: http://dx.doi.org/10.15531/KSCCR.2015.6.2.95

HadCRU4 & 2T AlZ2l 20CR =4 Atz H|WZ2FE =lEl
1900 =4t SX| H7 2= o =34dd

Uncertainty in the Estimation of Arctic Surface Temperature during Early 1900s
Revealed by the Comparison between HadCRU4 and 20CR Reanalysis

Kim, Baek-Min" and Kim, Jin-Young~

"Division of Polar Climate Research, Korea Polar Research Institute, Incheon, Korea,
“Green City Technology Institute, Korea Institute of Science and Technology, Seoul, Korea

ABSTRACT

To discuss whether we have credible estimations about historical surface temperature evolution since industrial
revolution or not, present study investigates consistencies and differences of averaged surface air temperature since
1900 between the multiple data sources: Hadley Center Climate Research Unit (HadCRU4) surface air temperature
data, ECMWEF 20 Century Reanalysis data (ERA20CR), and NCEP 20 Century Reanalysis data (NCEP20CR). Averaged

surface temperatures are obtained for the global, polar (905~60S, 60N~O0ON), midlatitude (60S~30S, 30N~60N),
tropical (305~30N) region, separately. From the analysis, we show that: 1) spatio-temporal inhomogenity and

scarcity of HadCRU4 data are not major obstacles in the reliable estimation of global surface air temperature. 2)
Globally averaged temperature variability is largely contributed by those of tropical and midlatitude, which occupy
more than 70% of earth surface in area. 3) Both data show consistent temperature variability in tropical region. 4)
ERA20CR does not capture warm period over Arctic region in early 1900s, which is obvious feature in HadCRU4
data. Discrepancies among datasets suggest that high-level caution is needed especially in the interpretation of large

Arctic warming in the early 1900s, which is often regarded as a natural variability in the Arctic region.
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Fig. 1. Temperature anomaly of HadCRU4 data for (a) January 1910 and (b) January 2010. Anomaly is obtained

by departure from 1961~1990 climatology.
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3. Area averaged mean surface temperature ob-
tained by HadCRU4 (Arctic: Solid aqua blue,
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pics: Red). Data period: 1850~2012.
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4. Regional mean surface air temperature obtained
from NCEP20CR data (Arctic: Solid aqua blue,
Antarctic: Solid dark blue, Global: Yellow, Tropics:
Red).
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dark blue: ERA20CR, Solid aqua blue: masked ERA20CR).
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Fig. 8. Mean surface air temperature averaged over tropics and midlatitude from ERA20CR (Purple: HadCRUV4,
Dark blue: ERA20CR, Aqua blue: masked ERA20CR).
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Temperature and CO, are normalized for comparison.
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