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A Review on the Paleoclimate Change Inferred from Borehole Temperatures
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To properly interpret and define climatic warming trends of the last 100~150 years, climatic changes over the
past several centuries must be constrained. High resolution surface air temperatures (SATs) to reconstruct global
temperature trends extend back only to the late of 19th century. Fortunately, on long time scale and over large
areas, ground surface temperatures (GSTs) track SATs. GST changes penetrate into the subsurface and are recorded
as transient temperature perturbation. Therefore, borehole temperatures can be used to recover climate change over
the last millennium in an area; paleoclimate change inferred from borehole temperatures can be used to interpret
global warming over the last century, little ice age, and medieval warm period.
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g xEe] shvie 2o #steltt 2 of 100 CRYAYA 70 A eleh §e Aol AiEeE

AR ] Lxzh= 7R E 5] 7AdTEE LA (Ground surface temperature; GST)= A EU)7]&%
9% A E7] % (Surface air temperature; SAT) (SAT) Wslel] wa} ¥Wala ol2jgh A EL2%=(GST)Y
ol Ar=z o £ AUt} 2Ejy 7RSS 71EE Hsles X3lR FHIEo] AF2Eg 7= Hot
AFEP72Es 19471Y o)A A8} &A)skA) & (Chapman et al, 1992; Deming and Borel, 1995;
7] WEel] 71 Az Bk 71 FEE Byshe 3 Beltrami ¢ al, 2005). o)H HshiiReA Sapos
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Fig. 1. Downward penetration of an instantaneous 2 K surface temperature increase at various times after the event. (a)
Curves are superimposed on average geothermal gradient (25°C/km) with depth. (b) Curves represent the perturbation only.
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Fig. 2. (a) Ground surface temperature (GST) history. Temperature increased abruptly 100 years ago. (b) subsurface
temperature perturbations due to the abrupt increase of temperature in (a). (c) temperature perturbations are superimposed

on the average geothermal gradient (25°C/km).
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Fig. 3. Temperature profiles in selected boreholes in Ulsan, The open circles represent measured temperatures. The solid
lines are background thermal regime calculated from temperatures at depths below 180 m (after Goto et al., 2005b).
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Fig. 4. Results of GST history reconstructed from
individual borehole temperatures (after Goto et al., 2005b).
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