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*_;5_1: m Typhoon (60.1%)

m Heavy Rainfall (26.8%)
1 Heavy Snowfall (12.4%)
Others (0.6%)

(from NDIC)
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Tracks and Intensity of Tropical Cyclones, 1851-2006
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2. Easterly Waves 3. Mid-latitude cold fronts
1. Intertropical Convergence Zone (ITCZ)
e T N A :
sammy b Most common in fall
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Time series of the annual number of tropical storms
and typhoons over the western North Pacific (WNP).
(1960-2011)
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Liu AND CHAN (2013)

1960-74 1975-88 1989-97 @1998-2011

(A1) (B1) (A2) (B2)
Length (yr) 15 14 9 14
Mean 29.3 24.6 31.1 232
Std dev 5.5 2.7 2.7 4.5
Below normal (<25) 3 6 0
Normal (25-29) 3 8 1
Above normal (=29) 9 0 8

Summary of TC activity in the WNP in the two active
and two inactive periods.
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1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

75 1980 1985 1990 1995 2000 2005
observations (closed dots) in the JTWC dataset during the period 1951-2007.
WU AND ZHAO (2012)
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HEM (1982~2020)
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v' ENSO Major year (1982~2020)
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Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO)

QO =R N W B 0N

v TC, At TCy\p2l & & Bl £

8 9F

QO = N W B 0N

Negative Positive Climatology Negative Positive Climatology

92 Of| negative phaseO| A| positive phase®| H| 3l 2F 50%

84 A& A4 (PDO & TC,,) : -0.03, (PDO & TCyp) : 0.01

3

PDO index

T

nNo NN O
TCunp

PDO index

aro =] >
= 1C,, O g

9€ 43 A4 (PDO & TC,,) : -0.52, (PDO & TCyyyp) : -0.06

1990 2000 2010

98 0il= oo X|=2t TC, 2| & A7t -0.522 7 2|oh & £d O] LtELHH.

o N O~ OO

TCuwne



Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO)
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Pacific Decadal Oscillation (PDO), =X| A&
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Large-scale climate change
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Change in global surface temperature in 2081-2100 relative to 1850-1900 (°C)
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fipl L7 s:sm 26 Dfr fgps 70 s:sps 8.5 a) Global surface temperature change relative to 1850-1900
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at 1 °C global warming
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oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

Observed change per 1 °C global warming Simulated change at 1 °C global warming

¢) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
5 ¥ Pacific and parts of the monsoon regions, but decrease over parts of the
relative to 1850-1900 subtropics and in limited areas of the tropics.
b) Annual mean temperature change (°C) Across warming levels, land areas warm more than oceans, and the Arctic
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming relative to 1850-1900 and Antarctica warm more than the tropics.

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes

may appear as large % changes in = E 5 R
regions with dry baseline conditions > 0 30 20 wch © (ty)lo 20 S0 Y
ange (%

0051 152 25 3 354455 55 6 65 7
>
Wetter Change (°C)

Drier >
Warmer



IPCC 6%} 7|2

—10°
= et

=
7| =

Projected changes in extremes are larger in frequency and intensity with e
very additional increment of global warming.

Heat Waves
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Heavy Precipitation

Heavy precipitation over land
10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence

Future global warming levels
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Droughts

Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence

Future global warming levels
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CORDEX Al&]

Coordinated Regional Downscaling Experiment(CORDEX)

» The World Climate Research Programme (WCRP)
established in 2009 the Task Force for Regional Climate
Downscaling (TFRCD), which created the CORDEX
initiative to generate regional climate change projections
for all terrestrial regions of the global within the timeline
of the Fifth Assessment Report (AR5) and beyond.

(https://cordex-ea.climate.go.kr)

Dynamical downscaling for CORDEX CORE
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Saffir-Simpson
Hurricane
Category

33-42

43-49

50-58

59-69
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Maximum Sustained Wind Speed
(Vpmaxs 1-minute average)
km h-1
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209-251

252+

mph
74-95
96-110
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130-156
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Expected Level
of Damage
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wind area, and rainfall area wind area, and rainfall area
according to the minimum SLP  according to the vertical shear
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