Flash Floods’ Children-Greece
LPS 2022 Climate Detectives School Award Ceremony



OUR TEAM: Flash Floods’ Children

Our team consists of 21
children aged 13-15 years old.
The students who came to
Bonn to represent our team are:

Boutsis Georgios
Moudilou loli
Psoni Dimitra
Revisiou Agapi
Tsigalos Kyriakos
Vasileiou Melina

and our physics teacher
Anastasia Evangelopoulou
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Investigating the floods of llioupoli (Athens- Greece) (1/4) Lesa

Research question : How are floods created and what are their effects on the
local community of llioupoli? What can we do to deal with this issue?

| X The Municipality of llioupoli is located on the

southwestern slopes of Mount Ymittos in

Athens.
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Investigating the floods of llioupoli (Athens- Greece) (2/4) C@esa

The Pikrodafni and the ”
Trachonon stream are flowing e | ;-_H_

Tpmov iy

our city and are the ultimate
rainwater receivers.

PEMA TPAXONQON // H ©YZIKH TOY MNOPEIA
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Investigating the floods of llioupoli (Athens- Greece) (3/4) @esa

Our climate issue is urban flash [ .27 " 77 .70
floods and the following factors DR e 4
contribute to this: P

1. The steep slope of the ground.

2.The change of land use and of
Pikrodafni stream, which is In J i
favor of the urban area at the o
expense of the environment. H 5 e
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Investigating the floods of llioupoli (Athens- Greece) (4/4) @esa

3. The small forest cover compared to
previous years, due to the fire in the
forest of Ymittos (2015).

4. Sudden heavy rains, that occurs more
often the latest years due to climate
change.
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Research part (1/2) Eesa

Our team performed laboratory experiments in order to
demonstrate how the suburban forests protect cities from
floods.
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Research part (2/2)

We studied the data from the Technical Service of
the Municipality of llioupoli and local media, we did
an autopsy in the Pikrodafni stream and found out:

» the entire length of the Trahonon stream that
crosses llioupoli has been coated,

> many blocks of flats have been built in the e
historic riverbed of Pikrodafni stream and its
natural slopes and vegetation have been destructed.

» many parts of Pikrodafni stream have -either
clogged, boxed or grounded. The surfaces are
smooth, the friction is reduced and the rainwater
flows fast before being absorbed!
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Data analysis- main results (1/4) esa

Processing the data from the
Hellenic National Meteorological
Service (H.N.M.S), for the

meteorogical station in “Hellinikon”,

an area very close to llioupoli, and

for a thirty years period (1991-2020)
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Diagram 1: Deviations of Mean Monthly
Precipitation Height in "Hellinikon™
(Athens) between periods
1955-2010 and 2011-2020

261%

we come up with the conclusions: -s.eo;m;’-w/ = “"‘°°i’ 6% o

l. There are significant deviations for @if & e '@ '3:°%2°'8°%
the mean monthly precipitation Q o © £ oo“’ét%":@‘*’&
height between the decade 2011- )
2020 and the normal values of the ’
period 1955-2010. :
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Data analysis- main results (2/4) esa

Il. There are 9 positive
- g Diagram 2: Maximum values of Annual Precipitation
deviations from the Height (mm) in "Hellinikon" (Athens) for the period

mean annual 1991-2020
precipitation height
(400 mm) during the
period 1991-2020.

The majority of the
years with such an

iIncrease in rainfall is 2009 yp4g

year

after the year 2000. . y

4 A

657

Annual Precipitation Height (mm)
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Data analysis- main results (3/4) esa

Diagram 3:Dates of Maximum Daily Precipitation Height
(mm) in "Hellinikon" (Athens) for the period 1991-2012

IIl.The 10 bigger values
of the maximum daily
precipitation  height.
Most of them exceed ”

2 11/21/1993 79.6
the mean monthly |[s
precipitation height! .
11/20/1998 96.3
11/5/2001 96.8
3/18/1999 98.5
0 20 40 60 80 100 120

Max Daily Precipitation Height (mm)
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Data analysis- main results — case study(4/4) Eesa

+

Analyzing data from the metdorological station of llioupoli, we
conclude that the annual precipitation height for the year 2021 in
llioupoli (335.2 mm) was below ave ge (360 - 400 mm).

There were months with no Qr m|n|mum rainfall.

However, the large amount [,.r’alnfall was concentrated in one
single month and especially: h one day (14th October with rain

height 94mm!) , indicating the €¢onsequences of climate change in our
town! |
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Conclusions (1/2) Eesa

= We studied the Normalized
Difference  Water Index |
(NDWI) using the EO . # . °
Browser, for several rainy - |
days of the autumn 2021 = ..
and found out the areas : *
where large volumes of " .
rainy water is accumulated.

T : RS 5 (21-10-22
. - e A i

= This helped us to choose ' -
the locations where we set
up our 7 “meteorological
stations”.
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Conclusions (2/2)

Our in-situ experiments took
place a day with low rain
intensity (17t of April 2022 ),
SO:

v the improvised rain gauges
proved to be of little
accuracy compared to the
electronic one.

v only 2 out of the 7 stations,
managed to collect surface
runoff water and took
laboratory measurements.
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Meteo

rological

station

Control
station

Station 1
Station 2
Station 3
Station 4
Station 5
Station 6

Experiment Duration of
execution rain height
time measurement
10:35 a.m. 75 min=1.25h
10:15 a.m. O5h
10:15 a.m. 15h
10:15 a.m. 0.5 h
10:50 a.m. 24 min= 0.4h
10:15 a.m. 0.5 h
10:35 a.m. 0.5 h
IE T ==

Rain
height
(mm)

3,1 mm (with
the electronic

rain gauge)

< Imm (with
the improvised

rain gauge)
< Imm
< Imm
< Imm
3mm
< Imm

< 1mm

Rain Duration of
intensity surface runoff
Rain height measurement

time
2min 35 s
S8 A = 155 s
2 min=
oy 120 s
p— = Il 22 2=

+

Volume of
surface runoff

378 mL

]

Eesa

Surfa
ce
runoff

%4
=3

2.44
mL/s

1.38
mL/s
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Make a difference (1/5)

1. We informed our students about the sustainable development (especially for
the goal 12 & 13). We hung a poster on an external wall of our school and

shared leaflets in order our students to inform friends and family about the
climate change and raise awareness.

A NA AANAZOYME TON KOZMO MAZ
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Make a difference (2/5)

2. For the recycling goals, we made art from trash.
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Make a difference (3/5)

3. Drew a poster with flood
instructions.

4.Our team participated to the
1st Youth Assembly for
Climate Change (ARSINOE
project), organized by Hellenic
Foundation for European and e
Foreign Policy (ELIAMEP) in ST
12 and 13 May 2022.

 ZENEPIITQIH IAHMMYPAS

1

MPIN ANO THN MAHMMYPA

1. BeBawwBeite 6u ta @pedma é6w and to omin oag Gev eival
(ppaypéva Kal o1 UBPOPPOEG AETOUPYOUY KavOVIKA.

2. Oude éva Kt EKTakTG avaykng (veps, paxds, padiopwyo)

3. Merakivelote onpavtikd avrikeipeva, euaioBnra éyypaga otov
Mévw 6pogo Kal PUAGETE XpHpaTa, EVIOOKTOVA, Aimdoparta Kal
GMa emkivduva UAKa oe MAAoTIKoOG KABOUG pakpld ané to

nétwpa.
4. Kvte £va OIKOYEVEIaK OxEBI0 EMKOVGVIaG,
5. Evnpepwdeite and Tig apuddieg apxég (odnyieg, ednoelg yia
3 iy Kkaipod, padid
6. MONG 50BE( TO OTa Y1a EKKEVWON, EKKEVGOTE TNV TEPIOXT XWPIG
KaBuatépnon.

META THN MAHMMYPA

. METd TV EKKEVWON, HTIOPETE VA EMOTPEWETE OTO OMITL 0ag
OVOV EQOCOV TO EMTPETOUY Of TOMIKEG APXEG.

. Mnv mnyaivere and mANpMUPIOBEVOUG BppouG: pMopEl va
Undpxouy xdopata, AGKKOUBEG, avouxtd @pedmia fi yupva
xaA@dia. Ta mAnppUpIkG vEpG pmopei va éxouv poAuvBel and
KaUo1ia, XNpIKa i GAEG OUGiEG.

. KoBapiote Kai QUOAHAVETE 6,7t Bpdxnke amo ta vepd g

~

KATA TH AIAPKEIA THE NAHMMYPAZ i

1. Aakéyte v mapoxr nAetpikol pedpatoc, vepoU kat
Quotkol aepiou (v ayyilete nAEKTPIKG EEomhiopd edy
eiote Bpeyuévos i otékeote ot Bpeypévn empaveia).

1 2. EykataAeiyte undyeioug Xdpoug Kal myaivete oto endve
ndtwya. Edv Bpiokeote oto Sdoog, OKAPPAAWOTE OF Eéva
YnAG Sévtpo.

3. Mnv SwdoxiZete tpexoUpevo vepd. Edv siote Héoa o0 VEPD,
TPOOTIABAGTE va METaKNBEiTe OE oTeYVe pépoc. Edv.
Bpiokeote oe vepd mou péer pe peydAn taxirra, pnv
KivnBeite evavria oto pelpa fj mpog T @opd Tou, aMd
KWnBeite mpog Ty 6xBn pe kamoia ywvia mpog To pedpa.

4. Mnv  odnyeite To autokivnto oag péca  amd.
TANPHUPIUEVES MIEPIOXES KA, av N OTaBN Twy UBdTwY
apxicet va aveBaivel, eykataeiyre to apéowg. 4

5. Mnv Kavete xpion undyeiwy SiaBaoewy.

| 6. Meivere Hakpid and nAekTpopopa kaAwsia.

A it

Sl
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Make a difference (4/5)

5. We participated to the voluntary reforestation of Ymittos,
organized by the Municipality of llioupoli 3rd of April 2022).
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Make a difference (5/5)

6. We are having a day-event at our school on the 27" of May 2022. We shall present to our
mayor a written proposal:

a) Teachers training by experts agronomists how to plant trees,

b) Organize specific days for each school to plant trees in specific area of Ymittos, so that there would
be a fair “competition” between schools,

c) Put more experimental “meteorological stations” in different locations in llioupoli, maintained by
school teams, which will process the data and give them to our official meteorological station,

d) Consider the option to construct pavements that absorb rain water,
e) Create pocket-parks and rain gardens.
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Thank you for your attention
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