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Action
Areas

"+ séfécted Aegean
islands

For millennia terraces allowed:

e the cultivation of marginal island
areas with poor and particularly dry
soils

* supported local farming
communities,

 reducing the soil erosion and
wildfire risk

* favoring local biodiversity.

TERRACESCAPE project
will take advantage the climate
adaptation features of the Land
Stewardship practices to

. improve agricultural ecosystem
resilience,
« support a modern, extensive and
climate smart agricultural sector
for the Mediterranean islands,
Photo by G, Kitsara with benefits for local societies.
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The islands of the Aegean are areas with intense relief and lo
vegetation cover and are listed as a region of high
desertification risk. 2 4
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> In this study

* For identifying the most vulnerable regions and prioritize future
interventions in the Aegean area

potential future climate changes are examined

using projections derived from state-of-the-art Regional Climate Model

(RCM) simulations developed within the framework of EURO-CORDEX

(Coordinated Regional Climate Downscaling Experiment).

* In addition valuable information, based on observational data

from installed meteorological stations, for selected areas in Andros island
are used to provide a solid basis for comparisons with changes
projected in frequency, duration and intensity for the future climate



7
meteorologica
| stations
have been
installed in
June 2018
(green points)

6 more
meteorologica
| stations
have been
installed in
May 2019
(red points)

CODE NAME AREA
NRG 94  NoRth Glaras
BTL_17 BaTchi Loukrezis
MPN_50  Movr PaNachrantou
CKO_87  Castle KOxylou
GNS_68  GiaNiSeo
ZGP_93 ZaGaniaris Pantazi
KRG_15  KoRthiGlinou
KRD_1 KoRthi Dry
KRW_1 KoRthi Wet
KRR_58 KoRthi Rachi
KRL_46 KoRthi Landorfos
MST_120  MouSTakeio
MST_120n  MouSTakeio Online
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> Results ANDROS - JULY 2018 - MAY 2019 - Daily Values
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Observations (1 year) from the 7 installed stations in Andros,
pinpoint the seasonal variation for the air temperature (T) with an
average T of about 21 ° C and a RH of 62%.

Stations in higher altitude areas of the island, ( Panachrantou
Monastery and Giannissio), exhibit the lowest T and respectively the
highest RH, as opposed to the stations at Ormos Korthi.




ANDROS - MOYSTAKEIO - JANUARY-MAY 2019 - Daily Values

50 h 100
45 \ 20
40 \'A A Au: Af\. A\ \ \ /\V‘ [\ ! ' A 80
Y oV A A L N A LA o
% VY Y NV NG E
‘?; 25 ~‘ —Air Temp = Rel Hum \{ " ir 50 g
S | | T i . S
g 20 ] Mk RN «© 3
Z 45 A ([N S S I 'ﬁjﬁ, [ s, WA AR {%%’EW -
10 1T V‘k e "H‘ L AL TTT‘I - MH&T HH W l 20
l 2\ I ol 11 I
5 t‘&f_ 1& } f 10
0 i ; 0
5 5 5 kS 8 8 £ £ = 2 2 2 g 3 g
DATE i PN = = I o~ o & - = & ~ = 5
ANDROS - MOYSTAKEIO - JANUARY-MAY 2019 - Daily Values
1030 - 630
‘ — Air Ressure Precipitation I
1025 = 540
g £
< 1020 A A /\ A A / / \ / 450 &
E A (N N\ LA L \ E
g 1015 V ] VAW A A /l 360%_
N V ,\[ VARV LRAY I
o 1010 — 270%
oL TRRRRRAREN
S 1005 _,'—/ 180 2
= : v 3
1000 f-— e 90
095 - - - - - - — - - — - - = - = °
2 2 & 2 £ &£ 2 = = = == < & 2 2

DATE



ANDROS - MOYSTAKEIO - JANUARY-MAY 2019 - Daily Values

30 : : ; 360

275 ' : m \ i 330

25 .!' ‘ A —WwWs —WS-MAX = WD |} 300

225 44 . A 270
~ 204 : i . ; 5! - = _ ok 240 5
E 17.5 p i -q- I ﬁ: =]S ..' "p"’l 'f .:.:- " N .H.-..lll ‘:.-f;.. 210ﬁ
— . =1 H=---- B a ! i i i i i - [ | [ c
Gk e et tking o ATV | Sl i
5 125 | i 150 5
5 0 - /J | . \ u I v A . 120 E
o | MV / =

{1 J | )

1
1 1
1
1 L J
Vv ' "4
1
0 h 1 1
c c c c ol Q = = = = = = > > >
© © © [ @ [) o © T o o o8 © © ]
S 8 3 S w w = = = < < < = = =
- - - - bl bl -
- o ™ = 8 N o ﬁ - ™~ A A ~




Current climate and climate change projections

In order to identify the most vulnerable regions and
prioritize future interventions,

changes in climatic indices based on the projections
of state-of-the-art regional climate model are used
to assess the vulnerability of Andros and other
Aegean islands to climate change.



* The RCA4 regional climate model SMHI with boundary
conditions from the global HadGEM-ES model of the Met
Office Hadley Centre (MOHC), from EURO-CORDEX database
was found to give the best results for the Aegean region.

> Resolution: ~12x12 km

» Future predictions were based on the 2 new IPCC emissions
scenarios

RCP4.5 weak climate change mitigation scenario
RCP8.5 non-mitigation scenario with high emissions

» Control period: 1971-2000

» Future periods: 2031-2060 (near future) and 2069-2098
(distant future).




v" Climatic indices relevant to agriculture
for the Aegean region used

Climatic indices based to temperature and precipitation

[1] Mean temperatures

[2] Number of days with maximum temperature Tmax > 30 °C hot
days)

[3] Number of days Tmax> 35 °C (heatwave),

[4] Number of days with minimum temperature Tmin> 20 °C (tropical
night)

[5] Total Precipitation -PR

[6] Highest 1-day precipitation amount

[7] Highest 5-day precipitation amount

[9] Heavy precipitation days (PR>10mm/day)

[10] Maximum length of dry spell (consecutive days PR<1mm).

Geographical maps for the Aegean depicting changes in climatic indices at the horizontal resolution of ~12km were

conctriicted bhaced on model cimiilationc



wual Average Maximum Temperature

Mearn Maxirmum Temperature Control

NEAR
FUTURE

0.00 6.G67 13.33

26.67 33.33 A0.00 DISTQ NT
Computed for period 1871 - 2000 FUTU RE

control period: around 20°C Dodecanese
14-19°C ( Crete), 16-20° (Cyclades and
North Aegean)

20.00
BT S T e

near future: rises to about 22°C (RCP4.5)
or 23 °C (RCP8.5) for the Aegean -

(increases of 2-4°C)

distant future: rises to 24°C (RCP 4.5) or

25°C (RCP 8.5) for Aegean area except for é
the mountainous Crete-(increases of 4- TERRACE
—SCAPE

6°C)



wual Average Minimum Temperature

Mean Minimum Temperature Control

NEAR
FUTURE

. DISTANT
0.00 4.17 8.33 12.50 f 16.67 20.83 25.00 FUTU RE

temperature

Computed for period 1971 - 2000

control period: 9 -11 °C

central regions of Crete and

the islands of North Aegean (Mitilini, Chios),
up to 12°C for Cyclades or Dodecanese.

near future period: 11-13 °C for Crete and North Aegean and 14°C or 15°C for
Cyclades or Dodecanese, respectively under both climate scenarios -(increases of

~2°C)

dlstant future. remain almost the same under the RCP 4 5 and
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eatwave days (Tmax >352C) RCP 4.5 RCP 8.5

Number of days with heatwave RCP45 Future Number of days with heatwave RCP85 Future

Mumber of days with heatwawve Control

NEAR
FUTURE

0.00 10.00 20,00 30.00 40,00 50.00 60,00 DISTANT
s FUTURE

Computed Tor paricd 1971 - 2000

near future: increase to 2-6 d/y (Crete / Cyclades) and 15-
30 d/y (Dodecanese / North Aegean) (both scenarios
distant future:

the greatest increases are shown under the RCP8.5

reach 25-30 (Crete & Cyclades) and 60 d/y (Dodecanese &
North Aegean).




Number of hot days (T, ., >30°C) RCP 4.5

Mumber of hot days RCPE5 Control
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FUTURE

0.0 1=.33 2667 LRt ] S3.33 BG.&7 BO . o0
Days
Computed for period 1971 - 2000 F UTU R E

control period: between 5 d/y (mountainous
Crete) and 65 (Rhodes)

near future: increases from 13 d/y to 50 d/y
(Cyclades and Crete) from 55 d/y to 75 d/y for
North Aegean and Dodecanese -(increases of

~20d/y)

distant future: rises to 70 d/y for South Crete

and Cyclades and 80 d/y for Dodecanese and é
North Aegean (RCP4.5) and close to 80 ER

(RCP8.5). (increases of ~40d/y)



Number of tropical nights (Tmin>20-°C
)

Number of tropical nights Control N EAR

FUTURE

0.00 30.00 60.00 90.00 i20.00 150 .00 =
= DISTANT
Computed for period 1971 - 2000 F UTU R E

control period: 50 d/y (North
Aegean, Crete) and 75 d/y
(Dodecanese, South Cyclades).

near future: increase to 90 d/y
(RCP4.5) or 100d/y (RCP8.5) all
Aegean

dlSta nt fUtu re. r|SeS tol 10 (RCP4 a'zplcal nights are to double and triple in the near- t@ nt
and 140 160 (RCPS 5) future for all Aegean Islands. ~=SCAPE




RCP 4.5 RCP 8.5

otal annual precipitation

Total Precipitation RCP45 Future Total Precipitation RCP85 Future

Total Precipitation Control

26°E
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FUTURE

0.00 150.00 300.00 450.00 600.00 750.00 900.00
Precipitation

Computed for period 1971 - 2000

distant future: decrease significantly by
15-25%

large differences remain between- and
within islands determined by geographical
position (land sea boundaries) and
mountain height



Maximum lenqgth of dry spell

(Maximum length of consecutive days with PR<1mm)

Maximum length of dry spell Control

0.00 33.33 66.67 100.00 133.33 166.67 200.00
Days

Computed for period 1971 - 2000

control period: 66 days (North Aegean, Central Cr

- 80 days (South Cyclades, Dodecanese)

near future: increases to 90 (North Aegean, Central Crete)
or 120 days (South Cyclades, Dodecanese) -RCP 4.5 and

NEAR
FUTURE

DISTANT
FUTURE

to 110 days for (almost all Aegean) -RCP 8.5

distant future: 110 days Aegean, reaching the 130 days in

South Crete
(both scenarios).

large increases across the Aegean
- will double in the N Aegean /
Crete and increase by 50% in the
SE Aegean. under both RCP

scenarios é
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» Conclusions

 The results show annual averaged Tmax and Tmin increases in
the range of 4-6°C across the wider Aegean region in the near-
and distant future, especially under the RCP8.5.

 All extreme temperature indices are projected to increase
considerably in the future.

* The future vegetation cover and composition is likely to change
under influence of the declining annual PR and the increasing
length of dry spells.

 Using the observational data from the meteorological stations already
installed in the project, the anticipated improvement of the micro-
climate of the areas after the land-use changes will be '‘quantified’,
providing information on how frequent, long or intense an extreme event
was in the pastan s - SO

heat and drought-resistant varieties
of crops without the need for
irrigation should be prioritized and

promoted in climate-proof island

]p‘hld:to;bY?B:‘ Psiloglou’



Thank you






ximum 1-day precipitation amount RCP 4.5 RCP 8.5

Max Total Precipitation sums over 1day RCP45 Future Max Total Precipitation sums over lday RCP85 Future

Max Total Precipitation sums over 1lday Control

NEAR
FUTURE

] DISTANT

0.00 16.67 33.33 50.00 66.67 83.33 100.00

precipitation FUTU RE

Computed for period 1971 - 2000

minor increase in the distant future.

control period: 35mm/y (parts of Crete
and South Cyclades) or 55 mm/ (Aegean
islands)

near future: negligible changes
distant future: increase per 10 mm/y &
(RCP 8.5) —5
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