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STUDY ON THE TEMPERATURE FIELD UNDER RAILWAY

EMIBANKMENT RESPONDING TO GLOBAL WARMING IN

COLD REGION
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ABSTRACT

This paper studies the change of the ground temperature field in the next 100
years under the effect of global warming. Numerical model is used. The three
scenarios upper boundary temperature(RCP2.6. RCP6.0 and RCP8.5) data is
from IPCC report AR5.The temperature of RCP2.6 is increasing linearly to 0.6 °C
and stop rising after 2040,temperature of RCP6 is increasing linearly to 2.3 °C to
the end, temperature of RCP8.5 is increasing linearly to 1.2 °C to 2045 and
continue to 3.2 °C to the end. The results show that, the shallower, the greater
the temperature increases, warming under the three scenarios (RCP2.6, RCP6.0
and RCP8.5) is increased in turn. Ground temperature field in which is -0.7°C at
the depth of 15m increased 0.23°C largest 20 years later, and 0.34°C largest 50
years later. The temperature increase varies greatly 100 years later in the three
scenarios (RCP2.6. RCP6.0 and RCP8.5),and temperature at the depth of 5m
increased 5°C under RCP8.5.Ground temperature field in which is -0.2°C at the
depth of 15m increased more, and the shallower, the more different the
temperature increases.100 years later, the ground temperature field rise
between 1.6 °C and 7.2 °C.This paper provides a reference for the design of the
railway facilities related to the temperature field.
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INTRODUCTION

Global warming has become the consensus. The latest report(AR5) from the
Intergovernmental Panel on Climate Change(IPCC) says there is no doubt that the
global climate system is warming, and almost every region of the world has
experienced a warming process. Global warming is mainly embodied in the
earth's surface temperature and ocean temperatures, rising sea levels, melting
ice caps and glaciers retreat, increased frequency of extreme weather events,
etc. Therefore, the railway that grows as a linear engineering will face huge
challenges, especially in the cold region. This paper studies the change of the
ground temperature field in the next 100 years under the effect of global
warming.

NUMERICAL MODEL
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RESULTS

Temperature field of ground soil which is -0.2 °C(a) and -0.7 °C(b) at the depth of
15m changing in the next 100 years under different RCP
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Temperature rise range(AT)

Temperature 20 years 50 years
of 2015 RCP6 RCP6

5 -0.13 1.45 3.39
10 -0.20 0.02 1.32
15 -0.20 0.01 0.12

5 -0.43 0.23 0.34
10 -0.61 0.18 0.31
15 -0.69 0.13 0.26
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upper condition(RCP2.6/RCP6.0/RCP8.5) : ===-RCP6.0
= RCP2.6

Boundary condition

 Upper temperature
(RCP2.6/RCP6.0/RCP8.5) from
IPCC AR5 At = p (B 1)
Lower boundary: constant heat AL =LA
flux
Both sides: adiabatic W, =al™
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Temperature rise range(AT)
Ground temperature (-0.7°C depth of 15m) increased 0.23°C largest 20
years later, and 0.34°C largest 50 years later.
Ground temperature (-0.2°C depth of 15m) increased very small(green
area) except depth<5m 20 years later, while change a lot 50 years later
Change is different between RCPs in the yellow area.

CONCLUSIONS

1. Permafrost of -0.2 °C will disappear while -0.7 °C permafrost won’t in the next
100 year.

Ground soil temperature field of -0.2 °C &-0.7 °C will heat up under any RCPs
50 years later as the global warming.

The faster the air temperature rises, the greater the ground temperature
increases.
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