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Climate Projection & Uncertainty (1)
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» Higher global average surface temperature
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Climate Projection & Uncertainty (2) =
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> Sea level rises
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Climate Projection & Uncertainty (3)
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> More extreme rainfall

Clausius-Clapeyron law nature

geoscience
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Precipitation changes can affect society more directly than vanations in most other

meteorological observables’ * 2 but precipitation is difficult to characterize because of

. . . . fluctuations on nearly all temporal and spatial scales. In addition, the intensity of extreme
1 A For St ratlform precl pltatlon, eXt rem es precipitation rises markedly at higher ter perature™ 3 5. 7-8.8 factor than the rate of increase in
. . . the atmosphere's water-holding capacity - °, termed the Clausius—Clapeyron rate. Invigoration of
I n Crea Se Wlt h te m pe rat U re at a p p rOXI m ate I y convective precipitation (such as thunderstorms) has been favoured over a rise in stratiform
. precipitation (such as large-scale frontal precipitation) as a cause for this increase® %, but the
th e Cla u SI u S_C I a peyro n rate relative contributions of these two types of precipitation have been difficult to disentangle. Here
we combine large data sets from radar measurements and rain gauges over Germany with

2 * ConveCtive p reCi pitation responds m UCh corresponding synoptic observations and temperature records, and separate :.'_‘nvec];ve and
more sensitively to temperature increases — .
than stratiform precipitation Ehe e

temporal scales, and its intensity in response to warming exceeds the Clausius—-Clapeyron rate

acteristic spatial and

cales. In contrast, convective precipitation exhibits chz

We conclude that ctive precipitation responds much more sensitively to temperature
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CMIPS Summer Season Precipitation

Change (1)

» Consistency analysis

28 CMIP5 models

Signal to noise ratio (SNR)
RCP4.5

Reference 1979-2005
Near future 2020-2049
Distant future 2070-2099
June-July-August

NN XN X X X

JJA PRCP Change(shaded) and SNR(dotted)

P TR BRI U N R

| NVT I O T VRN I VO T

.............

:...5:...:...::::::..?- ‘

Increasg;-

e §° 7
- : \ -

......
.......

ITrer NFT(2020-2049)-HIS(1979-2005)

G5 R
0 30E 60E 90E 120E 150E

T T T T
180 150W 120W S0W 60W 30W

308 — ":" Shel s

60S

seese o as

e VA

.ﬂ RCF  DFT(2070-2099)-HIS(1979-2005)

GOS — S
0 30E 60E 90E 120E 150E

L L A LI ) L

180 150W 120W SOW 60W 30W

B [ [ [

3 25 2 145 4 05 0 0.5 1 1.5 2

[ T [ T
25 3

mm/day  seec comare o



-
CMIPS Summer Season Precipitation

Change (2)

» Consistency analysis
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CMIPS Temperature Change

/\PCC
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CMIPS Temperature Changes in S.Korea

(2081-00)
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CMIPS Precipitation Changes in S.Korea

(2081-00)
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Assessment of Climate Change Impact on
Agricultural Reservoirs
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— Streamflow simulated using observed weather input
— Streamflow simulated using RCP 12.5km weather input
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> Streamflow is decided by monthly rainfall: Need bias correction




Bias Correction of Climate Data

(Non-parametric Quantile Mapping methods)

Historical (1976~2005) Future (2011~2040)
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Representative Watershed for Analysis

Watershed
(Inflow)

Reservoir
(Storage)

Jiso Reservoir

® HOMWRS

L = Inflow: 3 step tank model
Irrigation

(Demand)  w Demand: ET + Sowing +
Transplanting + Loss

s Water storage




Monthly Water Demand

Reproduction & Prediction
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Monthly Inflow

Reproduction & Prediction
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Monthly Water Storage

Reproduction & Prediction
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Assessment of Climate Change Impact on
Rice Yields




Multiple Scale Crop Yield Modeling
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CMIP5 Climate Change Scenarios

RCP Scenario

Spatial Resolution

RCP Scenario

Spatial Resolution
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Rice Yield Simulation Setting

Items Settings

Model M-GAEZ model (Modified by NIES)

Crops Rice(8 varieties)

Study area Asia-Pacific Region (20 countries)

Periods 1990s (1991-2000), 2020s (2021-2030),
2050s (2051-2060), 2080s (2081-2090)

GCMs CMIP5 GCMs (32 GCMs)

Scenarios RCP (RCP2.6, RCP4.5, RCP6.0, RCP8.5)

Adaptations Planting dates, Varieties

Climate observations CRU time-series datasets

Surface Air Temperature ['C], Precipitation [mm/day],

Climate conditions Surface Downwelling Shortwave Radiation [W/m?],

Wind Speed [m/s]
e




Rice Yield Changes in the Asia-Pacific

Region Countries (1) f
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Uncertainty of Rice Yield Changes

(China and India)

China_Adaptation (ON)
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Uncertainty of Rice Yield Changes

(Russia and Cambodia)

Rate of rice yield change (%)
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Rice yield change (%)
based on 1991-2000 average

Rice yield change (%)
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Positive effect on
temperature rise
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Uncertainty Range for RCP Scenarios (1)
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Uncertainty Range for RCP Scenarios (2)

Adaptation(OFF)  Average of 20 countries
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