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Development and Application of Climate Prediction Technology

to Limit Adverse Impact of Natural Disaster

Hyung-Jin Kim
Head of Climate Application Department, APEC Climate Center

(In collaboration with Woo-Seop Lee, Hyun-Ju Lee)
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. The “New Normal” and temperature extremes

v' The “New Normal” is being created in a changing climate
v’ Impact of temperature extremes

ll. Heat wave in Korea and early warning system

v’ Observational mechanism

v’ Seasonal predictability

v’ Short-term and medium-range predictability

v’ Early warning system with seamless climate information
v Advantage of early warning system

lll. Toward inter-regional collaboration

v'APCC'’s efforts in the region
v'Major activities during recent years
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The “New Normal” is being created in a changing climate

Since 1980, hydro-meteorological disasters have greatly been increased.

* Intensified extreme events in the form of rising temperatures, changing precipitation
patterns, and sea storms have contributed to huge economic damages (IPCC 2013)
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100009 B Casualties 1991-2000 +20%
Impact of temperature extremes sl 1981
o B Casualties 2001-2010
At least 11 people have died of heat ) 300 000
i gh - 250 000
200000
150 000 ] ---2300%
100 000 -
50000 -
2013 o 18% | _-B6%
. _ Heat Cold Crought Storms {(all)  Floods Total

* The causalities due to various extreme weather events during
1991-2000 (green) and 2001-2010 (purple). The percentage
above the bars indicate the change in losses during 2001-2010
compared to 2991-2000. (WMO, 2013).

14 dead, more than 6,100 hospitalized in
Japan due to weeks-long heat wave

o 9gof iLil

Esashi

9g°F WHTH o e What | want to demonstrate here is...
‘4 [ Korea 2016 (1) We developed an early warning system
o ] orea e se .
o 101°F EEHTH _ consisting of seamless forecasts and action
' plan.
(2) The proposed framework will pave the way for
the utilization of science and technology to face
Number of people with heat-related disease is 2,125. .
new normal of natural disasters.

2016
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Heat wave in Korea and early warning system : Observational mechanism
> Definition of heat wave in Korea > Large-scale circulation pattern (or
- At least two consecutive days with daily indicator) associated with heat wave

. . <Vorticity at 200hPa >
maximum temperature exceeding 33C. 60N = Y

. o . 55N 1

- The majority occurs during July-August. 50N

45N __---

< Climatological heat wave frequency (1973-2016)>

35

Temp(°C)
>

PRCP.(mm/day)

7%

0 T T T \ T
TMAY 16MAY 1JUN 18JUN 1JuL 16JUL 1AUG 16AUG 1SEP 16SEP

<Time series of heat wave frequency and the vorticity difference(1973-2012)>
Corr.=0.81

30
20

1975 1980 1985 1990 1995 2000 2005 2010
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Heat wave in Korea and early warning system : Seasonal predictability

<Vorticity at 200hPa >

APCC Multi-model Ensemble Seasonal Prediction System

Name/ Ensemble
Economy (H/F)
CWB/

Chinese Taipei 10710
HMC/ 10/10
Russia
JMA/ 5/51
Japan

MSC_CanCM3/ 10/10

Canada
MSC_CanCM4/ 10/10
Canada
NASA/
USA. 9(10)/9(10)
NCEP/
U.S.A. 15/15
PNU/
10(3)/10(3
Korea (3)/10(3)
POAMA/ 30/30
Australia

Seasonal forecast of

a) VORT200 EOF1(20.2%) b) PCI
50N 3 ‘
0 OO - 2
2 0| 1
30N 0¥
@)
N
"ONG0E T10E 120F 130 140F /15‘0E TEOr T70r 180 1985 1986 1989 1997 1995 1998 2001 2004
a) VORT200 EOF1(28.2%) b) PC1
SN = S S ‘ ‘ ‘
© ] ‘ ‘ ‘ : :
g g 40N PR ? ‘ ‘ ‘ ‘ ‘
2 9 | O%Q?OQ/%Q})D
® = | | _ Some——— N T b% SReos
U O el i 1 I 1 ‘ ] j
WV W [ S ——— 2 T
"ONJGE 1T0E 1206 130E 140E 150 T80 1983 1956 1989 1992 1995 1998 2001 2004
3‘ 5 b) wart(1)
g o
= © o
o o 9 ° S ; g B B o g © o "
a
E 1 g g g [ ] © o é © g o o a o © e 3 Q ©
= . g 0o O 2o o g L 3 00 g O o5 e
g T, °F a°9g0@ °§ineio!9§5 ik
bt ° 8 8 2 o
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1985 1994 1995 2000 2005 2010 2015
» Define heat wave index(HWI) as upper-level vorticity difference
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Heat wave in Korea and early warning system : Short-term & medium-range predictability

The operational forecasting centres supplying

> TIGGE: The THORPEX(THe e i
Observing system Research . Coina Metooraogial Adinstaton (CMA

and Predictability
EXperiment) Interactive
Grand Global Ensemble

daily global forecasts are:

Weather Forecasts (ECMWF)

Méteo-France (MF)

UK Met Office (UKMO)

US National Centers for
Environmental Prediction (NCEP)

The European Centre for Medium-Range

Japan Meteorological Agency (JMA)
Korea Metecrological Administration (KMA)
Meteorological Service of Canada (MSC)

Country Center Members Length Initial Perturbation Resolution
15 days . .
USA NCEP 20 Ensemble Transform with Rescaling  T126v (100km)
(384hours)
15 days .
Canada CMC 20 Ensemle Kalman Filter TL213 (60km)
(384hours)
10 days .
Korea KMA 23 Ensemble Transform Kalman Filter N512 (25km)
(288hours)
7 days .
UK UKMO 11 Ensemble Transform Kalman Filter ~ N40OL70 (40km)
(174hours)
Europe  ECMWF 50 10 days Singular Vectors TL639L91 (30km)

WCAR

@ Aschive Centre
© Data Provider

Data flow that builds the TIGGE Archives
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Heat wave in Korea and early warning system : Short-term & medium-range predictability

Initial Date: Jul 24, 2015 KHI Initail Date: Jul 24, 2015
] o o o 7
8 Deterministic HWI PO (R e s
. 0] Probabilistic HWI
] Forecasts zZ ]
5. g ] Forecasts
< - (1~7 days lead) 5 ]
sl s} :
s ] N \ S (1~7 days lead)
Z o £ When heat wave | 5 o - N -
g : R g How reliable?
I - ' <] 4
A will occur? £ ]
o o 04 —
g 4 ] :
X — / § orecast days: 1 [
— : ———— Forecast days: o —
7 ' T Forocatdegm 3 02 -
€ : T i 8 ]
_ : ———— Forecast days: i m
* T T T T T T T 0.0 — T T T T T T T T T T T
&JuL 11 JuUL 18 JUL 21 JuL Jur 1 ALG B8 AUG 11 AUG 18 AUG 21 AUG 28 AUG a1 AUG 1 .JuL & .JuL 11 JUL 16 JUL 21 JuL 26 JUL 1 AUG 68 ALG 11 ALIG 16 ALUG 21 AUG 28 AUG 31 AUG
A::ST TIME : 03
JUL 31, 2015 INITIAL DATE : Jul 27, 2015 FORECAST DATE - Jul 30, 2015

What happened (JUL 31, 2015] BCT (3 days lez

> Where

35N —




Ready —

> e

Seasonal outlook
(month or season, APCC MME)

. 2500(1}
3
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Medium-range forecast
(10 days, TIGGE)

1555 1850 1595 2000 2005 D

2015

Above—-normal frequency of
heat Wwaves

¢ Monitoring, and proactive plan
for heat waves.

¢ General advice to public health
authorities & monitors hospital
needs (water supply, ventilation,
storage tanks)

] Coes
7| [0 ®Mi(Pormcast days s 08)

to Limi act of Natural Disas

Heat wave in Korea and early warning system : Early warning system with seamless climate information

Short-term forecast
(3 days, NMS weather forecast)

JUL 11, 2013

Heat wave is expected
to begin next week

Site specific actions

Lists of at risk (AR) individuals,

Checks with regional services.

f;ﬁ-,)
/\_A_/ L
e r f ‘
:-% ﬂi " h W
-..y;..,ﬁw' _a Dy s
: o ! i
= v ff‘?:{
A5
T T - !

Spatial information
of heat wave

e Activation of emergency protocols
in care and retirement homes and
in hospitals (postpone non
emergency surgery, discharge
planning, staff rotation
restrictions, increased hospital
beds).
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Heat wave in Korea and early warning system : Advantage of early warning system

South Korea

100 4 R 25
90 | = y=12.42x-370.63 i I *
] (2]
28 - R*=0.75 o ] £ ¢
() o R
£ 70" Thr=30.4C° . 8 15 ¢
§ 60 - ’ qg' T
o 50 o 10
P+ o
€ 40 E
3 c ° -
c 30 ~ o y =-0.5335x+ 24.307
b £ R?=0.7205
e 20 - F o : : : : .
10 1 0 5 10 15 20 25
0 Forecast Lead Time
Maximum temperature
Heat related iliness increases sharply Heat related iliness decreases as a
when maximum temperature exceeds function of forecast lead time.

a certain threshold.
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Toward inter-regional collaboration : APCC’s efforts in the region

APCC aims to contribute to economic growth in the APEC region and support the protection of
lives and property, the reduction of economic losses, and enhance economic opportunities.

Climate Interdisciplinary International Climate Info.
Prediction Research Cooperation Services

APCC produces value- APCC leads in the APCC guides developing APCC strives to be a key
added, reliable, and real- f:levek?pr.ne'nt of cou.ntries from th.e I-.\PEC . cI.ima.\te data.base center to
time climate prediction mter.dlsc.:lplmary r.esearch and region tow.ard building their filstrlbut(.! climate data,
inf . d id application techniques at the own capacity to produce information products, and
Information and provides ., ate_environment-society reliable climate prediction related tools.
the APEC region with it. nexus. information.
* Climate forecast * Supporting sector-wise * APEC Climate Symposium e Climate information tool
- 3 & 6 month forecast decision making (e.g., * APCC Training programs kit (CLIK)
- ENSO, 10D forecast water, agriculture, * Young Scientists Support e ADSS
- 525 BSISO forecast disaster risk reduction, Program * TRACE
- Downscaled climate health) e Open API
change scenarios P
”‘__-~~\ ,”——--~~\\
yr X / Knowledge"
/ Climate *\ . i ! \
. eliable S A cati Cn -
[ Sciences ! e tion i =2PHCEHOR Garvices: [
% . ' Prediction lechnology '\ Decision /)
v &info \ ./
Sae_ *._Making ./

Sammm=
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Toward inter-regional collaboration : Major activities durmg recent years
» Climate Science » Sectoral Application » Climate Change Adaptation
: El Nino Report : Tonga Agro-Met Services : Climate Information Services in
(APCC, UNDP, UNESCAP, UNOCI:I‘A, 17) (WB & WMO Bulletin, ‘15) Vanuatu(GCF Project #35,

[ rloulturnl
ase Study: mmuu

6 institutions

[ . i -" r i
esilience to Extreme Climate
b1 ) Events: -~ _.
: su"nbnm the 2015-2016 ElI'Nifio Event in -
> 2N Rsia and the'Pagitic | 1 A
o ¥ ol 1% ._|I qifﬁf_.

.....

VANUATU

. e S e Climate Information Services for
LT e = - e = Resilient'Development in Vanuatu
e @ESCAP y AFGG o T o

Responsive Web

» Disaster Risk Management
: ASEAN Science-based
Disaster Management
Platform(APCC, ASEAN,

AHA Center, '15~'17)

+ Pravides responsive web services that support & variety of devices and platforms

I Frzea 5o dcy .
H s e ccumentil | w

AREAN e T 1 syateen: 300 88 TSR sewed (10K) HDD o0 530
(But not Bmited) §° DB Secver : MarwDB (10081 ! Dsta usatie 4 TB (rid 5|

o [ 6
fideaty & b 10 T8, 7.2 RPA HDOD)
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T‘\ank you for attention!
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