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High-End cLimate

h e/\ Impacts
and eXtremes

www.helixclimate.

How much larger are the impacts at
4°C compared to 2°C and 1.5°C?

What is the level and the range of
physharges @b pdoysicahi@nd socio-
economic circumstances?
Water sector
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Figure 3.15 | Runoff changes in twenty-one of the world's major river basins at 1.5°C (blue) and 2°C {orange) of global warming, simulated by the Joint UK Land Environment
Simulator (JULES) ecosystem—hydrology model under the ensemble of six climate projections. Boxes show the 25th and 75th percentile changes, whiskers show the range, circles
show the four projections that do not define the ends of the range, and crosses show the ensemble means. Mumbers in square brackets show the ensemble-mean flow in the
baseline (millimetres of rain equivalent) (Source: Betts et al, 2018).

202 Chapter 3:Impacts of 1.5°C of Global Warming on Natural
and Human systems
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What is the level and the range of changes

global
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levels-
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Vulnerability change
el N A0 I

ased vulnerability

<l

%
(© Hyarocaia Increased challenges for adaptation .



& Technic

&) bpiversi
Ay Crete

Mediterranean countries
are projected to face
increase in water
vulnerability regardless
the level of adaptation
and the level of warming
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Learn from today to anticipate tomorrow
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AIM TO BRING SEASONAL HYDRO-METEOROLOGICAL FORECASTS
IN LOCAL WATER MANAGEMENT.

Two (2) Seasonal
prediction systems

Spatial downscaling (bilinear interpolation)

Spatial downscaling
Bias adjustment Bias adjustment against observations (Quantile mapping)

P (precipitation) T (temperature)

Post processing & hydrological modeling

NEENOE] Seasonal Seasonal forecast of reservoir inflows for the

Faneromeni reservoir (120km? catchment
forecast of forecast of ( )
reservolir

S Seasonal forecast of precipitation over the
inflows UBY precipitation RIEEIP

(9 woocaia Grillakis et al (2018) Water 12




Technic

imprex

Learn from today to anticipate tomorrow|

niversi - -
# - Crete . . J C =

a

~ IMPREX.GR WEATHER FORECAST ~ SEASONAL FORECAST FANEROMENI RESERVOIR ~ SEASONAL FORECAST PRECIPITATION MESSARA  IMPREX {5

X

IMPREX.GR provide useful infarmation for the sustainable water resources management of the wider Messara region

_":-\vlrruf,f -‘.F, ] FY.
S e S S

“SEASGNAL & SEASONAL

_FORECAST: "  FORECAST
% "EANEROMENI ' MESSARA
" /RESERVOIR ¢

WEATHER
FORECAST




imprex

Learn from today to anticipate tomorrow]

Seasonal forecast for Faneromeni reservoir inflow for October 1999
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e Measurable impacts are avoided at 1.5°C
vs 2°C and substantial at 1.5°C and 2°C vs
4°C,

e Socioeconomic changes may, in some

regions, have greater impact on water
availability compared to climatic

e Emerging scientific developments can
support adaptation in practice.

e Communicate proper information of
climate change outside the scientific

HydroGaia 15



HydroGaia

www.hydrogaia.gr

Thank you




Techni

4 wiverBaCckup slides...

0 Cret€



Technic

Y et Vulnerability to freshwater

Baseline |
[ | B |
Less vulnerable More vulnerable

(9 woocaia Koutroulis et al. (2019). Global and 18
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N resolution climate scenarios - RCP8.5
Model 1.5°C 2°C 4°C
AGCM Pa‘mﬁigg Time| CO, |Time| CO, |Time| CO,
SSTs &SICs pg:si (ppm) pggsi (ppm) pggsi (ppm)
ng ng ng

IPSL-CM5A-LR | 2025 | 431.5 | 2036 | 472.0 | 2074 | 708.9
GFDL-ESM2M | 2038 | 480.5 | 2054 | 564.3 | n/a | n/a
HadGEM2-ES | 2021 | 418.8 | 2035 | 467.9 | 2075 | 717.0
\Elg_'lEARTH} EC-EARTH 2028 | 441.7 | 2043 | 503.5 | 2090 | 844.8
GISS-E2-H 2031 | 452.5 | 2047 | 5239 | n/a | n/a
IPSL-CM5A-LR | 2024 | 428.2 | 2038 | 480.5 | 2072 | 692.9
HadCM3LC 2026 | 434.8 | 2040 | 489.4 | 2088 | 827.2
IPSL-CM5A-LR | 2024 | 428.2 | 2035 | 467.9 | 2071 | 685.0
GFDL-ESM2M | 2036 | 472.0 | 2051 | 5463 | n/a | n/a
-qcens.  |HadGEM2-ES | 2019 412.8 [2033 | 460.0 | 2071 685.0
Cac o IPSL-CM5A-MR | 2023 | 425.0 | 2036 | 472.0 | 2069 | 669.3
E"ILIRE?,IC'ESM' 2020 | 415.8 | 2032 | 456.2 | 2068 | 661.6
ACCESS1-0 | 2026 | 434.8 | 2040 | 489.4 | 2081 | 766.6

l_yuluuulu
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Precipitation changes Potential Evapotranspiration changes
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Composite index: A vulnerability based
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Indicator Fxpiressad Dy
Water availability on Relative changes in mean annual runoff
average production
Low flows Relativg changes in 10th percentile runoff
Exposure productpn .
Duration and severity of  |Change in duration of short and long term
extreme events relevant to [meteorological droughts (SP16 - SP148)
water availability (short Change in duration of short and long term
and long term droughts)  |hydrological droughts (SRI6 - SPI48)
. i Number of people totally affected
Population density by freshwater stress
Sensitivity Total withdrawal Consumptive and non-consumptive use
Total cropland area Arable land and permanent crops
Water Demand Gridded dataset of water demand
sectoral per sector
Economic resources i
available to adapt GDP per capita (PPP)
L World Governance Indicators (WGI) - World
aw enforcement Bank
Adaptive Human Capital Perce_nt of highl)_( educated
capacity Worklnfg p(;pulatlon : S
Extent of productive aquifers and inlan
Groundwater Resources water bodIiDes for fresth\I/ater storage
é Bold marked = SSP vary\i\ﬁgﬂr storage capaC|ty available upstream

| B B R R
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Indicator w1l W2 w3 w4 W5 W6
(equal)
Water availability on 25% 20% 20% 20% 40% 25%
average
Low flows 25% 20% 20% 40% 20% 25%
Duration and 25% 20% 40% 20% 20% 25%
Exposure severity of extreme

events relevant to 25% 40% 20% 20% 20% 25%

water availability
(short and long term

droughts)

Population density 25% 20% 20% 20% 40% 30%

Total withdrawal 25% 20% 20% 40% 20% 20%
Sensitivity Total cropland area 25% 20% 40% 20% 20% 20%

Water Demand 25% 40% 20% 20% 20% 30%

sectoral

Economic resources 20% 17% 33% 17% 25% 29%
available to adapt

Law enforcement 20% 17% 17% 25% 17% 14%
Adaptive capacity |[Human Capital 20% 17% 17% 25% 25% 29%

Groundwater 20% 25% 17% 17% 17% 14%

Resources

Upstream storage 20% 25% 17% 17% 17% 14%

@ HydroGaia 23
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The use of atmosphere-only models provides
four advantages:

(1) it enables us to focus limited computational
resources on the critical issue of increased
atmospheric resolution for improved
representation of extreme weather events;

(1)it allows us to use prescribed SSTs to constrain
the models to simulate similar patterns of
climate change to those in the CMIP5 models;

(iii)it provides the facility to examine particular
regional climate responses of interest, such as
particular shifts in monsoon circulations where
these are influences by SSTs, and

(iv) it allows for bias-correction of SSTs from

HydrGenunled models for increased realism of control — 24
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Transition to drier types
_. Arid — Hyper-arid
. Semi-arid — Arid
. Dry Subhumid —> Semi-arid
() Humid —> Dry Subhumid

— Humid —» Semi-arid #‘F

) (d) GWL4 41.3% MED land to dii\r\fé‘\r\’rypes

Distribution of dryland changes in the Mediterranean

MedEC(a
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