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Climate of South Korea
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South Korea suffers periodic droughts

APEC CLIMATE CENTER

» Annual precipitation of multi-purpose dams (K-water, 2016)
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2015 summer precipitation was less than half of the average in Gyeonggi and

Gangwon provinces APEC CLIMATE CENTER -



Historical changes in precipitation

>
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Changes in annual precipitation (6 weather stations)
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Historical changes in precipitation

APCC

APEC CLIMATE CENTER

» Changes in seasonal precipitation (183 weather stations)

Recent 33yrs (1973 - 2005)
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Historical changes in streamflow

» Changes in dam inflow

v'Dams contributes 65% of water supply
(12.2 billion m3)

P Major Dams in Korea

e r—

APCC
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Soyang Dam annual inflow (1974 -2007)
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CCAW Project (2014-2019):
Climate Change Adaptation for Water Resources
(CCAW)

» Project Overview

v" Period/Budget : Sep. 15, 2014 ~ June 14, 2019 (4 years 9 months)/ 22 million USD
v Principal institute : Sejong university (Prof. Deg-Hyo Bae)
v Joint research institutes : 17 (K-water, APCC, Inha univ., Konkuk univ., etc.)

Development of technologies for national water rasources management

considering climate change impacts

- — " ————————

1. Extreme flood adaptation technology 2. Reliable water supply technology

* Development of techniques to secure
water resources and provide reliable

* Development of guideline ferflood
defense standards and technologies for
hydraulic structure management

CCAW  \ i T T T=r=r=r—TT1

Research

3. Watershed managementadaptation

technology Center 4. Water industry technology

* Comprehensive vulnerability assessment and * Development of water industry supporting

development of integrated data system for technology for climate change adaptation
establishing the efficient adaptation strategies




Research goal and framework

APCC
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> Research goal

v' Assessment of climate change impacts on Korean water resources under CMIP5
projection to support for National Water Resources Plan (NWRP) for establishing
sustainable water resources management strategies in changing climate

----------------------------------------------------------l
4

I N\
1 Development of System for Generating High-resolution Climate/Runoff Scenario Data Using AR5 Multi-Mode! Products :
|
| RCP Scenario CMIP5 GCMs Downscaled Future change & Uncertainty :
I 1000 - 2 - U U
1
: Climate/Runoff Service 1
: System :
I 1
Development of Water Supply Reserve and Development of Emergency Plans for
Reservoir Operation Technologies Extreme Water Shortages
Database for Drought Development of Water
Managemem Supply Priority Technology
Climate Change Im n r R Establishment of National Emergency
i Change Impacts on Water Resources Integrated Reservoir Operation Technology Plans for Extreme Water Shoriages |
- Law - System - W Manual N—
Key Performance 3 Key Performance 4
Climate Change Impacts on Water Resources in National Sustainable Water Resources Management on Multipurpose Dams‘
Water Resources Plan and National Emergency Plans for Extreme Water Shortages




Research structure for climate change

impact assessment

APCC
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i Y
4 N
Collection of RCP-based Wr% p, Jez&‘
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J
. \. J
. )

Downscaling and service system for climate
impact study on water resources
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Evaluation of performance of CMIP5

» Collection of CMIP5 projection

Korea, 1___ Russia, 1 Canada, 2

Countries

Australia, 3

@ Peer Nodes [ About esgf-pemdi-0 Resoutees
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‘8_5 35GB 100000
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No

o N o Ddhw N

10
11
12
13
14

15

16

17
18
19
20
21
22

23

24

25

26
27
28
29

2N

Modeling group

BCC

CCCma
NCAR

NSF-DOE-NCAR

CMCC

CNRM-CERFACS

LASG-IAP

NOAAGFDL

NASA GISS

MOHC

NIMR/KMA

MOHC

INM

IPSL

MIROC

MIROC

MPI-M

MRI
NCC

Model name
BCC-CSM1-1-m
BCC-CSM1-1
CanESM2
CCsM4
CESM1-BGC
CESM1-CAM5
CMCC-CM
CMCC-CMS

CNRM-CM5

FGOALS-s2
GFDL-CM3
GFDL-ESM2G
GFDL-ESM2M
GISS-E2-R

HadCM3

HadGEM2-AO

HadGEM2-CC
HadGEM2-ES
INM-CM4
IPSL-CM5A-LR
IPSL-CM5A-MR
IPSL-CM5B-LR

MIROC5

MIROC-ESM-CHEM

MIROC-ESM

MPIL-ESM-LR
MPI-ESM-MR
MRI-CGCM3
NorESM1-M

NMulti MaAdal Encamhla

Institute

Beijing Climate Center, China Meteorological Administration

Canadian Centre for Climate Modelling and Analysis

National Center for Atmospheric Research

National Science Foundation, Department of Energy, National Center for Atmospheric Research

Centro Euro-Mediterraneo per I Cambiamenti Climatici

Centre National de Rechefrches Meteorologiques / Centre Europeen de Recherche et
Formation Avancees en Calcul Scientifique

LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences

Geophysical Fluid Dynamics Laboratory

NASA Goddard Institute for Space Studies

Met Office Hadley Centre (additional HadGEM2-ES realizations contributed by Instituto
Nacional de Pesquisas Espaciais)

National Institute of Meteorological Research/Korea Meteorological Administration

Met Office Hadley Centre (additional HadGEM2-ES realizations contributed by Instituto
Nacional de-Pesquisas Espaciais)

Institute for Numerical Mathematics

Institut Pierre-Simon Laplace

Atmosphere and Ocean Research Institute (The University of Tokyo), National Institute for
Environmental Studies, and Japan Agency for Marine-Earth Science and Technology

Japan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean Research
Institute (The University of Tokyo), and National Institute for Environmental Studies

Max Planck Institute for Meteorology (MPI-M)

Meteorological Research Institute

Norwegian Climate Centre

Resolution

320x160
128x64
128x64

288x192

288x192

480x240
192x96

256x128

128x108

144x90

144x90

96x73

192x145

192x145

180x120
96x96

144x143
96x96

256x128

128x64

192x96

320x160
144x96

,C

ICENTER



||
Hydroclimate Indicators for performance
evaluation

o

APCC
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» Expert Team on Climate Change Detection-and Indices (ETCCDI) (WMO)
[ No. | ID__ [Relatedvariable| ______ Descripion | Unit |

suU Summer day, TMAX > 25°C Days
| 2 | lce days, TMAX < 0°C Days
BE - Min TMAX o¢
TH TMAX Max TMAX °C
TX10p Cool days, TMAX < 10" percentile %
“ TX90p Warm days, TMAX > 90" percentile Days
WSDI Warm spell duration, TMAX > 90™ percentile Days
I o Frostdays TMIN < 0°C Days
B = Trépical nights, TMIN > 20°C Days
[ 10 B Min TMIN oC
TN, TMIN Max TMIN °C
“ TN10p Cool nights, TMIN < 10" percentile %
“ TNSOp Warm nights, TMIN = 80" percentile %
csDl Cold spell duration, TMIN, < 10% percentile Days
“ DTR Diurnal temperature range oC
TMAX & TMIM :
“ GsSL Growing seasonlength Days
choD Consecutive dry days, PRCP < Tmm Days
I cvwo Consecutive wetdays, PRCP = 1Tmm Days
I FRePTOT Annual total PRCP in wet days (daily PRCP = 1mm) mm
Rx1day Max 1-day precipitation i
| 21 [ED gecP Max 5-day precipitation mm
R85pTOT Annual total PRCP when daily PRCP > 95 percentile mim
RO9PTOT Annual total PRCP when daily PRCP > 99 percentile mm
5Dl Simple daily intensity index

mm/day
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Results s
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» Performance of simulating East Asia Monsoon
GM domain OBS vs CMIP5 hit

Threat =
TERESEOTE = ((hit + missed + falsealarm)

missed : obs O, sim X
false-alarm : obs X, sim O

| hit :obs O, sim O

1)bee-csmi-1 TS : 0519 [210cc-csm1-1-m TS - 0.493]

9)CNRM-CMS TS : 0497

—
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0.7
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%Mﬂﬂm e

13)GFDL-ESM2M TS : 0.567 14)GISSE2-R TS : 0.392 15)Ha0CM3 TS : 0.517 16)Ha0GEM2-AD TS : 0.445
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Results APCC
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JJA

» Performance of simulating Max. & Min.
temperature

JJA mean TASMAX CMIP5 vs OBS
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APCC

Results
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Tmax & Tmin

» Performance of seasonal mean precipitation,

NRMSE | PCC 1+"BAD :NRMSE } PCC |
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esults APCC
» Performance by the spatial resolution of climate models
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Statistical downscaling

APEC CLIMATE CENTER

» Bias Correction & Spatial Disaggregation (BCSD)

Daily BESD (or'SDBC)
25N ~ Spatial disaggregation
* Interpolating daily GCM output to finer grid points
100°E 110°E
~ Bias correction
()@@ cate
o GCM scale | Quan‘tﬂe mapping ----- :? ......
(2) Obseryed mean 3 » Sample distribution ¢}~ | "
" oo ~ No need of tempora
100'E 110°E 2205
| o 4
H <0 #15 t t+15
100°E 10°E
/ v’ “Bias-Correction/Constructed Analogue
TSN () Dovmscated (BCCA)
v" Multivariate Adaptive Constructed
P Analogs (MACA)
40

v’ Bias-Correction/Climate Imprint (BCCl)

100°E 1R

Source: Lin W, Wen C, Wen Z. (2014) Advances in Atmospheric Sciences
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Library of OBS coarse patterns

1) NEW PATTERN AT COARSE- Il FITTING THE ANALOGUE (DIAGNOSIS): 1l DOWNSCALING THE PATTERN GCM target coarse pattern 2
RESOLUTION: (PROGNOSIS): (1 day, 1 year) (+/- 45 day window, all years)
A subset of patterns from a historcal libvary is selected as '
A new pattern obrained from a coarse  CONWDLONS 0 3 construcied analogueof 2., based on A linear combination of the prediclar patmems \Fn'-_%ry-c—_-—_.-.
res source, sul comes tial sirilarity evaluated atthe 2.5 x 2.5 de: s a least squares [cons analogue 2 T EEE
i i S pei e e, F SRR EE
unknown A imN !!!Q o) E a ﬂ Q
L M a 70 Fasuwae
g i nCn Gawewd
g a2
E ga ZCCM Z"
E Corresponding fine OBS patterns Downscaled GCM target pattern
= from N best coarse OBS patterns (1 day, 1 year)
e, I
) pessass _gfy
5 AWV a YOS — y6cH !
£ ‘ig{!ﬂﬂ!'fﬂ o L n "
2 RayaTew
= L TERL ]
- OBS GCM
Y, Y

The b 5@ as
gt o ga

wrce: http://climate.narthwestknowledge.net/MACA/MACAmethod.php

Source: Hidalgo et al. (2008)

w»
Multivariate Adaptive CA (MACA) an/Climate Imprint (BCCI)

A

http://climate.northwestknowledge.net/MACA/index.php > Bias correction at coarse grid' Quantile mapping
Multivariate Adaptive Constructed . .
Shrtoneal Dowps SiNethol » Adjustment by long-term average climate maps
G = E.g. 30-year average (P ,nimiy & Tmonenyy) at stations
curs s oo g @he Praito = 7 atatarge grid
meteorologs " 1) 10 remave N monrhly
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fure camae (12 ey econgy vegeuaten
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Taaity = Tmontnty — Tinterpotated aifference ata fine grid

e avadacie over e entre cotermingus USA
IACA MDA (w1500 23 Wik UACAW1-METOATA uses. version 1, Bolh mehods e very
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OSSI OBCSD X BCCA ¥ MACA © BCCl

apec cLimaTe cenTer [



APEC CLIMATE CENTER

> Seasonal correlation of each vz ‘ e

-

APC
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» Problem of BCSD downscaling

o

APCC
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v' Strongly rely on an assumption of stationarity

v' Extrapolation required for values outside of historical range

v’ Inflation of projected values from GCMs

{a) GCM-projected relative change 2080s

o
A | > |\ m preprOT
‘ . B ROSPTOT
o i | | @ Re9PTOT
) B RX1DAY
gm_ S W RX5DAY
= - i |
0 ¥ - o
E 2
B o - ’[H’ | |
ik
iz i —_— TJ
o | e TTT [ ti—.éq-&.—i—.q._
A
! T T T T T 11 I|I T T T 1
W= W= W0 D=
O=E=Z0=Z0=2=Z0==Z0==
ONNOLNONNOVVNON®Y
cUocloruoruocldo
=cCP=59=g9=8C=s°
O O Q O O
Source: Cannon et al. (2015)

Relative change bias

10

Relative change bias =
change in GCM (%) = change in downscaled data (%)

(b) @M relative change bias 2080s
_ | |

MIROCS -
CanESM2
CCSM4
MIROCS -
CanESM2 -
CCSM4
MIROCS -
CanESM2 -
CCSM4
MIROCS -
CanESM2
CCSM4
MIROCS
CanESM2
CCSM4
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» BCSD-Detrended Quantile Mapping (DQM)

v" Account for changes in the projected values

v" Removing the modelled trend in the long-term mean

v' Re-imposing it after QM

v" Reflecting only mean change between reference and future periods

W i Future
Y04 differences
0.2 preserved
0 10 20 30_ @ 50 0 10 20 T 10 20 30 40
THRAX (5C) ThiAX [*Ch
Raw GCM After Epoch After Bias
Data Adjustment Correction

Source: http://climate.northwestknowledge.net/ MACA/MACAmethod.php
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MODELLED
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» BCSD-Quantile Delta Mapping (QDM)

v Preserving model-projected relative changes in all quantiles
v' Correcting systematic biases in quantiles

60 y : - ‘ 60 : 4 '
- 1 I ™ I
551 ;\m‘h i xm‘p i i 551 Ao,h i
| 1 ° | |
ol | T(1)=p@0 )\ % ' il |
451T=0.99 Zp ‘quantilg, | y -t 45 720,99 |
. mh X0 ) « * | 40} oh ¥
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35t S 3¢ A
301 e 35l \ X (1) e i
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25 s WSS ‘@ 25( - ™ I I
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Year Year

Figure from Cannon et al. (2015)
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» Proportion of passing K-S test (60 weather stations)

HadGEM2-ES
HadGEM2-CC
HadGEM2-AO
MIROC-ESM
MIROC-ESM-CHEM
CanESM2
BCC-CSM1-1
IPSL-CM5B-LR
IPSL-CM5A-LR
GFDL-ESM2M
GFDL-ESM2G
GISS-E2-R
NorESM1-M
FGOALS-s2
MPI-ESM-MR
MPI-ESM-LR
CMCC-CMS
IPSL-CM5A-MR
INM-CM4
MIROC5
CNRM-CM5
MRI-CGCM3
BCC-CSM1-1-M
CESM1-CAM5
CESM1-BGC
ccswa
CMCC-CM

-
(%]
]

("
=90
00K
o
O
o
o

CDD
CWD
R95ptot

o 2=
o0
328
EF

R99ptot
Rx1day
Rx5day

Before BCSD-QDM

80

~ 60

— 40

20

SDl

100

HadGEM2-ES
HadGEM2-CC
HadGEM2-AO
MIROC-ESM
MIROC-ESM-CHEM
CanESM2
BCC-CSM1-1
IPSL-CM5B-LR
IPSL-CM5A-LR
GFDL-ESM2M
GFDL-ESM2G
GISS-E2-R
NorESM1-M
FGOALS-s2
MPI-ESM-MR
MPI-ESM-LR
CMCC-CMS
IPSL-CM5A-MR
INM-C4
MIROC5
CNRM-CM5
MRI-CGCM3
BCC-CSM1-1-M
CESM1-CAM5
CESM1-BGC
CcCsm4
CMCC-CM

100

80

~ 60

— 40

20

SuU

ID
FD
TR

FTELE
ﬁﬁﬁmm

X X =z
~F

TNn
TNX
TN1OP
TN9Op
CSDI
DTR
GSL
PRCPTOT
CDD
CwWD
R95ptot
R99ptot
Rx1day
Rx5day
SDII

After BCSD-QDM

APEC CLIMATE CENTER | B



PCC

change in GCM (%) — change in downscaled data (%}):< - cenres

Relative change bias

> ETCCDI related to PRCP
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PCC
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» Statistically-downscaled scenarios

Spatial scale : 60 ASOS weather stations

Climate variables : daily precipitation, max. temperature and min. temperature
Data period : Reference (1976-2005), Future (2006-2099)

RCP 4.5 scenario (done) & RCP 8.5 scenario (ongoing)

Basin-areal averaged scenarios for 109 mid-size watershed
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Hydrologic modeling

» Precipitation-Runoff Modeling System (PRMS)
v" U.S. Geological Survey (USGS)

v Deterministic, Physically-based semi-distributed model

v Simulation of hydrologic response according to climate and land use changes at
watershed scales

Solar radiation
Evaporation
5 a N . ] wad
Sublimation { Precipitation { Aremperaws 0D U T g
]

A U W U . Horionies surface
Thenughtull, snevwmeit - nnal
1 * Y and upskaps Homenian
surface ranoff
[N Saturadon
Plant canopy interception 1 1 Diprassion Lol Duirsian sirlaca
v 3! stige ! — runsl
E T T T 1
ra i intarfiow

1 T
transpiratian Raini Snow § _Rain i Rain

i Prafuranssld i rasarvair i Fuil initerfh
| = -— i Hortanian runaff 1
[ Snow pack ¥ Snowmelt — .
: _____ e Upslopa Duanan ;
W surfacarenof = = = & o
Y * S ait and intarfiow
Dunnian runoff =
Upslape surface E Capilary Fasarvsir
runoff and g
i O ooter | 3 |
{see figure 2 for details) B l
@
E (Gravity mamrvgin
= —1 ™ Slow inerfaw
y  FRecharge &
Groundwater | Groundwater )
reservoir flow Hiracs racharga Gravity drainaga
]
*l Groundwater sink Figure 2,  Datails of the Pracipitation-Runal Modaling System Sail Zone,

Figure from USGS (2008)
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» PRMS model parameters calibration and regionalization

) _ : = v Extract geophysical parameters associated with
R GIS layers (DEM, Soil, Land use etc.)
r > v' Optimization sensitive parameters (21) which are
38N | associated with linear or non-linear equations to
A E;gggj;gggg compute surface, subsurface, and groundwater
Han Rivet :M ' A .1 s ;‘.\ ‘ USing SCE‘UA (NSE > 06) (Jung et aI., 2013)
s - — v" Regionalization of calibrated parameters for
G ) 2 Nacdong ungauged basins. This study used a
o0 " B regionalization method based on physical
similarity (Lee et al., 2009; Jung et al., 2013)
el
— basins
—— sub-basins
34N 5 —— rivers L
" A :Iaim:te sta.

| |
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» Description of PRMS model i <\ " pescrpion Range

adjmix_rain Manthly factor to adjust-fain proportion in a mixed rain/snow event | 0.0001 ~ 3.0

pa ram ete rs fo ro pti m izatio N cecn_coef Monthly convection condensation energy coefficient 0.0001 ~ 200

emis_noppt. | Average emissivity of @ir on days without precipitation 0757 ~ 10
freeh2o cap | Free-water helding eapacity of snowpack 001 ~ 02
otet ublim Fraction.af potential ET that is sublimated from snaw in the canopy 01 ~ 075
and snowpack
PRMS Model Structure tmax_allrsin Monthly maximum air température when precipitation is assumed 200 ~ 500

to be rain

Inputs: Precip., Temp., (Solar radiation - optional ) . .
e g P ( \ ) Monthly maximum air temperature when precipitation is assumed

200 ~ 400

Transpiration
4 Transpiration ’_/;:\\ g tmax_allsnow to be snow
Evapotranspiration ‘% Evapotranspitation snowinfil_max " Maximum snow infiltration per day 1.0 ~ 200

Sublimation ' Snow Intérception

Rain Interception soil_moist_max | Maximum available water holding capacity 30 ~ 100

Evaporation

Shortwave

radiation S0ilZgw_max | Maximum amount of the capillary reservoir excess 0.0001 ~ 50

sat_threshaold | Water halding capacity of the gravity and preferential flow reservoirs | 1.0 ~ 20.0

smidx_coef Fraction percolating from upper to lower zone free water storage | 0.0001 ~ 10

----------------------- 4 | F : : smidiuexp Expanent in non-linear contributing area 02 ~ 08
subsuriocesorege D — fastcoef_lin Degree-day factor 0.0001 ~1.0
S SSEESSIEES: L . .
i L fasteoef_sq Temperature criteria at which snow begin to melt 0.0001 ~ 10

Groundwater storage

slowcoef_lin | Linear coefficient in eguation to route preferential flow storage | 0.0001 ~ 1.0

slowcoef_sg | Non-linear coefficient in equation to route gravity resenvoir storage | 0.0001 ~ 1.0

Source: USGS open-file Report 2012-1274

Non-linear coefficient in equation used to route water from the

2 08 ~ 1.2
SSTEgW_exp gravity reservoirs to the groundwater reservoir
cer2g rate Linear coefficilent in equlation used to route water . 0.0001 ~1.0
from the gravity reservoir to the groundwater reservoir
pref_flow_den | Fraction of the soil zone in which preferential flow occurs 01~ 10

gwilow_coef | Linear coefficient in the equation to compute groundwater discharge | 0.0001 ~1.0
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> Streamflow simulation for

1976-2005 using PRMS

Streamflow - ANN (REF)

Runcff (mm)

[ 0.0
L10.1-5206

B 520.7 - 667.5
MEc76-795.8
W7959- 11924

Actual ET - ANN (REF)

~

Potential ET - ANN (REF)

AET {mm) PET (mm}

L 100 _"{’ 0.0

B 0.1-385.1 Wt [0.1-566.9

W 395.2 “446.0. f’ W 567.0- 636.5
6366 - 687.2

W 484.8 - 5446

[ 446.1 - 4847
‘ M6873-7273

SM {mm) GW (mm)

0.0 ' 0.0
o.1-580 --{.:“!,-: m0.1-109.4
MW58.1-735 f M 1095-1353
W736-865 M 1354-1579

MW366-109.5 W 158.0- 1976
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Change in annual precipitation (Nakdong)
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Change in annual streamflow (Nakdong)

HadGEM2-ES

400 — — —
_| NorESM1-M \/ - MRI-CGCM3 _| CESM1-BGC
300 — — —_
0 aohd 3 B j
7] T WL 7] N 'R » M
HSYPLIVI Y RE T W), ™ e bl 1.
100 — v — AN [ | — A/
/\/\[Mj\ & ﬁv \ﬁ\/f i \J 1‘ \ \\1 A .w i i A y \
o — AN~ ] 1 A /W —
WY VY, N \ MR , ol ]
! \/\VWNN/VLV TN AW TV S A T W N T TS Y RAVPLEVEAS Y A AV Ve U
ZER I I I IR N U L BB P N B A L B B R
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100
400 — — —_
_| MIROC-ESM-CHEM | MIROC-ESM _| IPSL-CM5B-LR
300 — —_ — f
200 — —_ Mj\ ‘ — f\ f MX H
__ _: /&/\/JVK/ /\[\f \ LA | f\/\ﬁ }(\ __ A ,V»L/J\,\)Aﬂ\\j\ /\/\“N V\W \A/\/ V\[\N f
100 g W. ‘\f : 'y \ apai ! / 1 w‘\\
0 2 W LY AP LN L ol
W\ VYV il
7 A J=as TV P vy LA 20 2av) TOV v VY G 7 W A
-100 I I B N B I A O I R A N B N I I N B N N I
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

Year

apec cLimaTe cenTer [



Loves

Change in seasonal streamflow (Nakdong) ;2
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! GCMs with better performance : GCMs with worse performance
Va A W |

I

gg : Changes in dry seasonal runoff (Dec. - May) (2016<2045)
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Expectation and utilization <

APEC CLIMATE CENTER

v"Improving the reliability of climate change research through generating scenarios by a systemized downscaling

process
v" Preventing inefficient and redundant investment for producing downscaled climate and runoff scenarios for

climate impact and vulnerability assessments
v" Timely updating of downscaled climate and runoff scenarios when a new scenario (e.g., IPCC AR6).is

developed
Framework of downscaled climate and runoff Y Y., € aill
scenario generation : 'y P RS -ate-
ﬂﬂﬂ . 3 & organizations
T A o g : % X, . . v N S
*fh Pl gk ¥ e Providing downscaled climate and runoff scenarios
D —
- — - . R -
Sﬁl\iﬂi(aldwniclling < Support other research teams to be able to conduct impact

and vulnerability assessment and to develop adaptation
strategies

Develop Support to develop better multipurpose
l downscali dam operation rules under climate

} change and to establish national long-

term planning for sustainable water
o
.

resources management
Development of system and service

Identification of research purpose uncertainty

Evaluation Standardized obs. climate
Matrix o

Selection of duwnscallng method

CMIPS model
performance Downscaled cl|mate scenario

Climate model Generatlurl of runoff scenarr:l
uncartainty

services

Service through the developed system

Provide enhanced accessibility to downscaled climate change
information through a web-based system

."“" .IEE
,ler!H

r!r lllzl"ﬂrl iﬁﬂl}'

!ur TR TTHI
H" 'nl TE

Provide useable and useful climate information for developing
adaptation strategies of central and local governments

Provide climate information to climate-sensitive sectors such
\ as agriculture, environment, and forestry Yy,

;ii;m“,.,;;




Expectation and utilization

APEC CLIMATE CENTER

U National WAMIS extension including water-related climate change information

¥ WAMIS (Water Management Information System) : the water resources information scientifically

collected, created, and processed for water related organization

r WAMIS-CC : the system that provide climate change scenario, climate change impact and vulnerability

assessment result in addition to existing WAMIS data

— WAMIS

WAMIS = CC )

’——--_-~~
s \\
Mid-Long Term Climate,

Observed

N\
\
1

1 ‘t‘ ' = Precipitation. Te mperature. \
She - Wind Speeds Relative Humid ity [ —
E ? * Climate Data o = Runoff Seenatios -'
. Rainfal Data TN mie Sommcion )

/= Eiver outflow Volume
= Water level

= Sediment discharge

~ .
- = Day/Hour Rainfall

i tegratignAssessment System with *  Desizgn Rainfall

waterShed Soundness and Water Resources Vuinerability
RS Climate Change Information System)

Processing

>
o
pr—

Comparison of water

/ = Domestic Water
= Industrial Water

= Agricultural Water

i L & Current State
-
k|, — — L

TS e Rovee oo Conkol Omce D\ h
J * Bumanities and Social
N Science N
Observed dimate Observed hydrology i i Risk and Vulnerability
e . R o A —~
—_—
- - c . Ec 5 L \
: - H = ) Future Hydrologii = Flood {1 DI\HSION. e
b = " 3 . Current state Future Cimate :e_ dﬂﬁlﬂ = Water Supply {2 Division)
- d ; of Facilities Projection i e | = soundness of watershed @
i - = Soil Map [P L s TR Division)
: a5 A Limt Coverage e _’-m\,“ : ét\ eamflow \. e Rl
=13 Map ¥ Precipitation 13 \..'a‘po-l. 1 Wulnerability {3 Division)
-y Dam ete, * Wind Speed transpiratior
- = Relative Humidity
\ J N\ J

Source: CCAW (2015)
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