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General process of climate change impact

study on water resources
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How to get usable knowledge on water resources ?

Source : based on Bae et al. (2008), Climate Research
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Our possible futures on climate and water
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1. What we are already known in Korea

SRES A2 emission scenario

Climate projection (ECHO-G)
Dynamical downscaling

(MM5)

Statistical downscaling
(LARS-weather generator)

Generation of runoff
scenarios (PRMS)

Impact assessment on
water resources

Source : Bae et al. (2008), Climate Research

Changes in annual precipitation & streamflow
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MME-based impact assessment
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Change in annual water balances

Changes in actual evapotranpiration
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Representative Concentration Pathway (RCP) scenarios

RCP 4.5 & RCP 8.5

Climate projection
(HadGEM2-AO)

Dynamical downscaling
(HadGEM3-RA)

Statistical downscaling
(Bias correction)

Hydrologic modeling (PRMS,
SWAT, and SLURP)

Impact assessment on
water resources

Source: NIMR (2011)

Temperature Anomalies

Precipitation (%)
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Annual change under RCP8.5
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Seasonal runoff changes
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2. Unclear issues and unanswered questions
SRES vs. RCPs emission scenario

AR4

(Ensemble)

Spatial
difference
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Temporal
difference
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Improvement of spatial resolution of climate projection

Daily precipitation amount
on certain day (mm/day)

Extreme events PANU(mm) 763.5 1079 1388
w are
« highly local PN8O0(days) 0.63 1.29 2.96
: phenomena
20-km grid
= PN50(days) 2.04 3.71 6.83
AT SE1G SO PN10(days) 18.83 27.88  33.08
* resolution model,
§. heavyrainis
y emaathed oit PNO1(days) 91.71 90.21 79.04
PX1D(mm) 75.67 103.7 164.8
o| 7 s e e PRat™ ™ px2D(mm) 101.4 137.6)  207.9
; p,ed.mg PX3D(mm) 169.5 230.3  364.7
y cidary * PANU : Average of annual precipitation
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E (20km) e PX1D : Average of Annual maximum 1-day precipitation




What is the optimal selection of GCM simulations for

climate impact study?
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Uncertainty attributed from downscaling methods
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Temporal disaggregation of GCM simulations
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Source : Bae et al. (2011), Journal of Hydrology



3. Are there any unasked issues ?

Socioeconomic impacts of climate change on Korean

water resources

Floods

Droughts

Water resources
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Environment
management

Desalination




Long-term natural climate variability

Chukwooki is the world's
first rainfall gauge developed
in 1442







