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OUR INSTITUTE - OVERVIEW

| WWW.CYi.ac.cy
N



International in outlook

Nationality: All staff Nationality: Research Staff

v’ 20 different nationalities

v’ Aninternational environment cultivating excellence
(English spoken institute)

Tae Cyprus .
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OUR RESEARCH CENTERS

Our 3 Energy, Environment & Water (EEWRC)

Fu ndaBrl?ile dniﬁlagl Science Technology in Archaeology & Culture (STARC)
Units Computation-Based Science & Technology (CaSToRC)
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Science and Technology in Archaeology

Research Center (STARC)
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Computation-based Science and

Technology Research Center (CaSToRC):

== Active

Performance Y Systems :
Computing el Projects
Simulations .
®_ |/ Visualization Compu- FOUﬂdIﬂg
g of Cultural tational I LLINOIS
H e ritage P hysics > UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
) — Partnership
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Energy, Environment Water

Research Center (EEWRC):

Active

19

Projects

Renewable

Energy

Climate
Change and
Impact

Sustainable
Built
Environment

Management
of Water
Resources

Environmental

Founding

Massachusetts
Institute of
Technology

Partnership

Monitoring

Efficient Use
of Water
and Energy
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EEWRC ACHIEVEMENTS

41
Research
Projects

33 EU
Projects

(FP7 &
HORIZON 2020)

EEWRC

Facts

(July 2016)

€13.3 Million
External
Funding

236
Peer -
reviewed
Publications

'% Tue Cyprus
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EEWRC STRUCTURE

Management

Director EEWRC
Administration

Atmosphere & Energy & Water & Marine
Climate Renewables Sciences

Agia Marina Proteas Solar Peristerona
Xyliatou Research Facility Watershed
Instrumentation Thsetroi"?;éeEICZLgy CPR & Plankton

Lab TESLA Facility

Solar
Desalination Lab

Research
Divisions

EEWRC
Infrastructures

Fresnel System
for Solar Cooling

v" 3 Research Divisions

\\ v 9 EEWRC Infrastructures
Tae CyrPrus .
INSTITUTE www.cyi.ac.cy
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EDUCATIONAL PROGRAMS

PhD Programs

Energy, Environment &
Atmospheric Sciences

Three-year duration, organized in six semesters
Language of instruction is English

Directly linked to Cyl research activities

Limited number of students of high caliber
Fully accredited

Tae Cyrrus
NSTITUTE

Computational Sciences
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EDUCATIONAL PROGRAMS

Doctoral Program in Energy, Environment and Atmospheric Sciences

Doctoral students carry out research in Environmental and Atmospheric Science
with an option to follow specialization in the following fields:

Solar Energy and Desalination
Climate Change and Impact
Environmental Research and Monitoring

Water Research & Management

o ) _ S THE CYPRUS -R
Sustainability and Built Environment < A f 10K) INSTITUTE

Courses are taught and candidates are supervised mainly by faculty of the
Energy, Environment and Water Research Center (EEWRC)

l% Tue Cyrrus
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Collaborations

Educational Agreements

Joint/dual PhD degrees
University of lllinois
University Paris-Saclay
University of Lund
University of RWTH Aachen
University of Wuppertal . niversité
University of Rome “Tor Vergata” I

JIIE

Cross-registration
University of Cyprus
SISSA the International School for Advanced Studies

1B, Tue Cyprus .
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Energy & Renewables Division

Focusing on

v’ Concentrated Solar Power (CSP)

v’ Co-generation of desalinated water
v’ Co-generation of desalinated water
v' Built Environment

Faculty Post-doctoral Graduates

Tue CyrPRruUS
INSTITUTE



The CSP-DSW study

Solar field
= The CSP-DSW Report?*
— Co-generation of electricity and water from CSP JS°'a'“ea‘
— Techno-economic feasibility study . m:r Electricity

Storage heat

= Report findings regarding solar field jRejeded -

— Heliostat-central receiver systems are most suitable for Cyprus

— Propose the use of a novel receiver integrating thermal energy Desalination —
storage

— Achieve co-generation through power generation and
desalination cycles

Hezt Collection
and Sterage

= Report findings regarding desalination
— Both RO & MED technologies are highly competitive

Reverse Osmosis

— Advanced designs may give MED the advantage

* RO: Reverse Osmosis
»  Primary energy input: electrical
> Energy consumption: 3-4 kWh/m?
* MED: Multiple Effect Distillation
»  Primary energy input: thermal
»  Energy consumption: 30-50 kWh/m?

7 3

' THE CYPRUS T The Cyprus Institute, “Solar Thermal Cogeneration of Electricity and Water”, Ed. C.N.
INSTITUTE Papanicolas and G. Tzamtzis, 2012
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The PROTEAS Facility

PROTEAS: Platform for Research, Observations and Technological
Applications in Solar Energy

= Overall objectives in CSP-DSW study context W l/ﬁ‘
s ”’

— Development, testing and verification of components and -
technologies

— Development of technology suitable for island or (grid) isolated
communities

Solar harvesting and energy storage

— 50 heliostats, 5m? each, single facet design
* 150 kW, peak energy harvested from solar field
* Thermal energy storage in solar salt (NaNO5-KNO, — 60-40% b.w.)
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Cogeneration of Electricity &
Desalinated Sea Water
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Aerial View of the PROTEAS Field Facilit




Linear Fresnel systems for Building HVAC

Solar Cooling/Heating of Buildings

= Development of small scale solar-thermal district units for
Mediterranean communities

— Linear Fresnel system for solar harvesting (thermal oil as heat medium, 186 m?
reflective gperture area, 70 kw thermal power, 150 kWh storage)

— Thermal energy used for cooling/heating in summer/winter seasons
— System integrated in building HVAC system
— 35 kW cooling capacity absorption chiller

(l Tae CyPRUS |
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Zero-Plus Research Project

Achieving near Zero and Positive Energy Settlements in
Europe using Advance Energy Technology

Cyprus Partners in the Project: Cyprus Institute, Aetheria Heights Development

Cyprus Case Study
Location: Peyia, Pafos District




Water & Marine Sciences Division

Focusing on

v’ Hydrologic & environmental monitoring & modeling

v' Water & natural resource management technologies & policies
v’ Understanding of shallow and deep-water marine ecosystems

2 Faculty, 1 Associate Research Scientist, 2 Post-docs,
4 PhD Students / Research Assistants, 1 part-time PhD Student

EE,S?{?% 1 Research Affiliate .oy 6.0y



Water and Natural Resource Management Research

« Hydrologic and environmental monitoring and modeling to
Improve our understanding of hydrologic processes

« Development and evaluation of water and natural resource
management technologies, climate adaption options, and
policies

Tae Cyprus .
| INSTITUTE www.cyi.ac.cy
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Hydrologic modelling

Coupled atmospheric and Hydrogeochemistry of Troodos
hydrologic modelling with Groundwater with Freeqc
WRF-Hydro

2001/051

Pan. Br. / Case: 2006-2007 / Physics: 16 / Run: C28
| ¥
. TR rT T ’ /AN
7\
40 —f — 50 B e L R t\\\ N
E lgl = ———
230 — L 100 £
e e flow obs =
Y
E — = flow mod =
E — rain obs ]
20 nseflow=013 [~ 150 >
= Inse flow = 0.22 S
8 rmse flow = 0.76
10 — mae flow = 0.3 — 200

Calcium Magnesium Sodium Bicarbonate ide  Sulfate
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Development of 1-km gridded climate data sets for Cyprus
and statistical downscaling for climate projections

Mean annual rainfall [mm]

| 220 - 300 400-500[___]1600-700[_ 1800-900 [ 1,000-1,00 0 20 40 80 Kilometers
[ 1300-400[ 1500 - 600 700 - 800 900 - 1,000 IS T N

TSI MSG-SCI
1981-2010 g 2021-2050

{ mean over the S [ mean over the
\  study area: _ 4 ol TN .\, study area:
NN 471 mm sl N 415 mm

Observations

2021-2050 pr 4 2021-2050

mean over the 4 mean over the

study area: \  study area:
"8 447 mm . . B\ 464mm

METO-HC

INSTITUTE Camera et al, 2014, JGR-A; 2016, Stoch Env Risk Assesm. /w.cyi.ac.cy




Spatial data modelling: new high resolution digital soil map

XXVII XXVIIl

Tae Cyrrus
INSTITUTE

TECHNOSOLS
I Urbic Technosols

LEPTOSOLS
Lithic Leptosols
Calcaric Leptosols
Gypsiric or Calcaric Leptosols

SOLONETZ
Il Gleyic Solonetz

VERTISOLS
Il Caicic or Chromic Vertisols
I Chromic Vertisols

Haplic Vertisols

Camera et al, 2017, Geoderma

SOLONCHAKS
Il Gleyic Solonchaks

I Gleyic Calcaric Solonchaks

Il Stagnic Solonchaks

CALCISOLS
Leptic Calcisols

LUVISOLS
Vertic Chromic Luvisols
Vertic Calcic Luvisols
Chromic Luvisols
Chromic Calcic Luvisols
Chromic Fluvic Luvisols

CAMBISOLS REGOSOLS
Chromic Cambisols [l Leptic and/or Skeletic Regosols
Calcaric Cambisols [l Colluvic Regosols

Gypsiric Regosols

Calcaric Regosols

Eutric Regosols

OTHERS
Water Bodies
No Data

Eutric Cambisols

ARENOSOLS
Protic Arenosols

FLUVISOLS

Il Skeletic Fluvisols

Il Calcaric Fluvisols

I Eutric Fluvisols

I Loamic Fluvisols
Protocalcic Fluvisols

60 Kilometers

WWWw.cyi.ac.cy
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Improving irrigation with wireless sensor networks
New PhD position open now: http://www.cyi.ac.cy/education

Bruggeman et al, 2014, COMECAP www.cyi.ac.cy

lE Tae Cyrrus
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Atmosphere & Climate Division

Focusing on

v Anthropogenic changes of gases & aerosols in the atmosphere
v’ Climate change, weather extremes, air pollution

v’ Environmental health

Faculty (7) | _ Adjunct Faculty / Affiliate (5)

WWW.CYi.a



Research Infrastructure

emep

GLOBAL

o e Cyprus Atmospheric

- Observatory (CAO)

Unmanned Systems
Research Laboratory

AERONET /5

AEROSOL ROBOTIC NETWORK

lE THE CYPRUS
| INSTITUTE

. )
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Outline

PART Il : Air pollution in the E. Mediterranean
= Sources and impacts
= Air pollution research infrastructure
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Air pollution :
First environmental concern of EU citizens & Cypriots

Water pollution (seas, rivers,
Health impact of chemiceals
Amount of waste

Natural Resources (depletion)
Agricultural pollution
Shortage in drinking water
Ecosystems (loss)

Source : Adapted from « Special Eurobarometer 416 (2014),
Attitudes of European citizens towards the environment »

Two third of the Cypriot population ranks
« Air pollution » as the first Environmental

issue before water pollution, health impact of
chemicals, and shortage in drinking water

WWWw.cyi.ac.cy



Air pollution :
100% of the Cypriot population
exposed to air pollution (aerosols) above EU limit values

Urban population exposed to air pollutant concentrations above
the EU air quality objectives (2010-2012)

Cyprus EU reference value Exposure estimate (%)

2010 2011
PMio day (50 ug/m?)
8-hour (120 ng/m3)

year (40 ug/m?)

| Tae Cyprrus .
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Air pollution : HEALTH IMPACT

8,000 Years of life lost
attributable to PM, ., O; and NO, exposure in 2012 in Cyprus

Country PM, - 0, NO,
Annual YLL YLL/10° | SOMO35  YLL YLL/10° | Annual YLL YLL/103

mean inhabi- inhabi- | mean inhabi-
tants tants tants

Cyprus 250 8000 729 | 8369 500 47

W/ Source: EEA Air pollution 2015 Report
European Environment Agency ';,;')§

Air pollution : ECONOMIC IMPACT

857 millions USS of Economic cost of deaths

from air pollution (outdoor and indoor) in Cyprus

I
Percentage of GDP (at
Country® US$ millions purchasing power parity)

oY iy Source: WHO European Region (2010)
Organization

Expenditure for R&D (% GDP) = 0.48% for Cyprus (2010) /

| Tae CypRus .
WWW.CYi.ac.cy
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Air pollution : HEALTH IMPACT

Upper Respiratory System
(> PMyy)

. 50-70um PM2.5
% .

Trachea + Bronchus
(PMl - I:)Mlo)

Alveoli
<50 nm)

LETTER

The contribution of outdoor air pollution sources to
premature mortality on a global scale

1. Lelieveld'?, J. S. Evans™*, M. Fnais®, D. Giannadaki® & A. Pozzer'

doi:10.1038/nature15371

ate matter with a diameter smaller th The air quality guidelines of the World Health Organization

... we calculate that outdoor air
pollution, mostly by PM, ;, leads to 3.3
million premature deaths per year
worldwide ...

partides are assumed m

v The surface area of human lungs in contact
with ambient air is equivalent to the n s e e
scenario indicate that the co n of outdoor air pollution to P!
superficy of a tennis court '

premature mortality could double by 2050.



Climate Change:

The Mediterranean: A major climate Hot Spot region

Regional Climate Change Index, 20 models, 3 scenarios

Source: Giorgi (2006)

Climate-Exodus Expected in the Middle East and North Africa

Part of the Middle East and North Africa may become
uninhabitable due to climate change

‘ J. Lelieveld, et al., Strongly increasing heat extremes in the Mlddle East and rhAfrica
== (MENA) in the 21st century. Climatic Change, 2016 .cyl.ac.cy



Why remote sensing observations are not enough?

ors
»*
2

Remote Sensing observations

15°E 30°E 45°E

+ High spatial coverage

= Poor precision / specificity

Human made emissions
ge and air

In-situ observations

+ High precision / specificity

- Poor spatial coverage

WWWw.cyi.ac.cy



Atmospheric Networks: What are the challenges?

\ GLOBAL

ATMOSPHER

World Meteorological
Organisation

ks

Stations reporting data

Many WMO-GAW stations ...
.. But few are reporting data !l

AEROSOL ROBOTIC NETWORK

T

b L—lu. S Wy
T —] M TUBITAK_UZAY_Ankara
D Ren S o [ S o [
[ {1A505]
3 FORTH_! -

rl
[Palaiscau KES
-3

[z

OHP _OBSE!
L r| x
aaaaaaa ‘ =
= ] MThessaloniki

I 1 I 1 I:“_
FORTH_CRETE e

>10-year data available

Many AERONET stations ..

.. But few have long-term observations!!!



Atmospheric Networks: What are the challenges?

Air Quality Aerosols/Clouds/Reactive gases Greenhouse gases

Ny
7 ) & INTEGRATED
CARBON

OBSERVATION

SYSTEM

B3N] European Strategy Forum
on Research Infrastructures
F &5
o a

v : :
European Environment Agency -;‘) Aerosols, Clouds, and Trace gases Research InfraStructure Network ,
' Y/

@] European Strategy Forum
/A?‘;\ TRIS on Research Infrastructures
X

T v 5 7
\}Jk- Nz T ) \’\

¥ Aerosol profiling — Rl
Aerosol in situ :
e Trace gases "/Z » L(
A Cloud measurements \ % &J /
SoNL s

A Tall towers
O Surface

O Aircraft

Atmospheric networks well structured in Europe ..
.. But missing in neighboring countries (MENA region)

Tropospheric NO,
- Ry 3

10°W 0 10°E 20°E 30°E 40°E
Longitude




Climate Change & Air pollution monitoring strategy

Long-term & high quality atmospheric observations part of EU/World
Research Infrastructure at remote site in Cyprus representative of the
regional pollution

m S EU-World National

. (Long-lived direct emissions) Network Partners
i ol | E (CO,, CH,, CFCs, N,0)

HFCs

\ GLOBAL /q
¢ Y ATMOSPHERE
= WATCH - ey
AL - =8
ﬂ cpyaoias
(emitted from short lived gases) : womprr—r
(CO, NOX, NMVOC)
Black carbon
?;;l?ég' i S0z
Organic carbon : ——
Mineral st~ 1 (Chemical/Optical/Physical
Aerosols properties)
Aircraft

AEROSOL ROBOTIC NETWORK, | ™\

Land use

]
Solarirradiance

WWWw.cyi.ac.cy
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The Cyprus
Atmospheric Observatory (CAO)

National facility to monitor
air pollution and climate change

e f-,;,,.;;«;' ';?Pollutlon Easter "“Europe
: Wester}l Europe E

. Sea Salt




The Cyprus Atmospheric Observatory (CAO)

. ope . In collaboration with
National facility to monitor
air pollution and climate change

AGIA MARINA XYLIATOU:
CAO “Cyprus Rural background”

CAVO GRECO :

CAO “Early warning” station for Middle
East Air pollution

TROODOS:
CAOQO “Free troposphere” observatory

NICOSIA:
CAOQO “Urban pollution”

lE Tae Cyrrus
INSTITUTE
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The Cyprus Atmospheric Observatory (CAO)

NICOSIA.
CAO “Urban pollution”

Chemical

I
s composition PM,

On-line PM,

— Half of PM,; in Nicosia is
N produced locally (about 30% in
F)%/Sgional Parls)

= 2/3 of OA is locally
emitted (1/3 from regional
origin)

Burning

ntration (ug/m®)

apppiggi:;?nent = Major influence of biomass
of OA in PM, burning (domestic heating)

Conce

28 29 30 01 02 03 04 05 06 07 0809 10 11 12 13 14 15 16 17 18 19 20 P|kr|das et al_’ EAC, Oral Comm_’ EGU’ 2017




The Cyprus Atmospheric Observatory (CAO)

AGIA MARINA XYLIATOU:
CAO “Cyprus Rural background”

A large set of state-of-the-art instrumentation

Instrument Parameter

Aerosol chemistr
Aerosol Tons, OM
Chemical (incl. sources)

speciation in PM1
Monitor (ACSM)
LSCE

Ions, EC, OC,

Ae’"?“' i iy PM, metals, in
Chemical =8 = = PM,, PM, 5 &
Composition . 'pr :

DLI+Cyl+ECPL

TEOM &
TEOM-FDMS PM; 5 & PM10
DLI+LSCE

N spectra
(0.3um - 20pm)

N spectra
(0.003um - 0.8m)

HTDMA |
TU Delft

Aethalometer [ ] Absorption PM,
LSCE | (70)

Nephelometer
LSCE — Light scattering
Coeff. (31)

Sunphotometer _#A !‘
LOA «

Instrument Parameter
Volatile Organic Compounds (VOCs

On-line VOC 5¢ voc (c2-¢6)
LSCE+DLI

AR

On-line voc|i B | voc (ce-c12)

EMD+DLI 5 bh

Ozone | § - Ozone (O5)
Monitor | (I ’
DLI Carbon Monoxide (co)
Monitor

Nox a
DLI =~
Monitor NO. NO,

Sulfur

Monitor

LSCE + DLI

Solar Flux (Tn)direct
LOA solar radiation

[ | Tae Cyprus ; =
INSTITUTE. #8Wlew of the Cy! container




ENVIMED-ChArMEx-CORSIiCA : HH .
Corsica (2012.2014) /oyors (2015) 2€asonal variability of PM; components:

A major West-to-East gradient in concentrations

Cape Corsica Agia Marina Xyliatou
Corsica (2012- 2014) Cyprus (2015)

Black Carbon

Concentration (uglmz’)
=) = =
> - o oo

o

Organics

=

-

= Quite similar seasonal
variability with maxima in
summer (except for BC)

>

-
"
£
£
)
1
£
g
s
n
-
5
t
']
Q
£
0
0

>

-

= Around 3 times BC, OM, SO4
in E. Mediterranean compared to III II
i 1]
W. Mediterranean !l 0 ll III

'% Tue Cyrrus
INSTITUTE
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Concentration (ug/m>)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

February
Septembe
Novembe
Decembe




B_A|~CCHU_S Influence of anthropogenic aerosols
(FJI;p?uC;?TAz?cI:%nZO - Organic aerosols from the Middle East

BACCHUS

Middle East = High levels

Organic Aerosols
Source Profile

of primary & semi-

volatile Organic Aerosols :
LV-OOA (46
Mediterranean = Low MSV-00A (40
levels of highly oxidized
Organic Aerosols, NO

primary

EU+Turkey = High levels of
highly oxidized Organic
Aerosols, WITH primary

Mass Concentration pglm3

01 04 07 10 13 16 19 22 25
March 2015 (UTC)

'% Tue CypPruUS
| INSTITUTE Sciare et al., Oral Comm., EGU, 2017



Unmanned Systems Research Laboratory (USRL)

http://www.cvi.ac.cy/index.php/usrl.html

roron e oo -

Strategic partners

UNIVERSITAT

FRANKFURT AM MAIN

lE Tae Cyrrus
INSTITUTE

Marina Xyliatou



Unmanned Systems Research Laboratory (USRL)
Fleet of Unmanned Aerial Vehicles (UAVS)

Fixed wing

2 UAVs 3 UAVs
Cruiser Mini Cruiser Skywalker EVE Skywalker 1680
Medium Size: 35 Kg Small Size: 11 Kg Small Size: 5.5 Kg Small Size: 4 Kg
Payload: 12 Kg Payload: 4.5 Kg Payload: 2.5 Kg Payload: 1.5 Kg
Endurance: 4 hours Endurance: 3 hours Endurance: 2hours Endurance: 1.5 hours
Ceiling: 4 Km Ceiling: 4 Km Ceiling: 3 Km Ceiling: 3 Km
Rotary Wing
Pl Lozo 800 . de  DjiS1000+
e ”< Small Size: 12 Kg . {."fS...' P 3 Small Size: 11Kg

Payload: 5 Kg 5 ,’5} Payload: 4 Kg

Endurance:~30 minutes v Endurance: ~20 minutes

Ceiling: 3 Km , . Ceiling: 1 Km

1 VAV

lE Tuae Cyprus |
| INSTITUTE www.cyi.ac.cy



Unmanned Systems Research Laboratory (USRL)

Integration of new miniaturized instrumentation

Tae Cyprus .
INSTITUTE www.cyi.ac.cy



BACCHUS Contribution of UAV observations

Field Campaign Calibration of remote sensing observations
Cyprus, April 2016

—Poliphon Coarse
+ OPC airborne
+ OPC airborne corrected /

BACCHUS

[

—
=)

=
ESS

g
-~
=

~

N’
<
=
=

L
2
e

o
N

p—

S
%0

50 100
Mass concentration [ug m'3|

The Cyprus Institue
Nicosia, Cyprus

Altitude [km)]

12 14

Time [UTC]

| Tae Cyprus
INSTITUTE Mamali et al., Geophy. Res. Lett., submitted, 2017




BACCHUS Contribution of UAV observations

Field Campa_lign First UAV-based Ice Nuclei Particles (INP) observations
Cyprus, April 2016

BACCHUS Cruiser Skywalker X8

[INP] = f(altitude, time) INP concentrations
(T =-30C, RHI = 135.4%, circles)

s
st

AC RIS

o
(O
1 i

1000
1500
2000

- . 2500
. 3000
;

b
=)
1 i

[ng/m?]

n
1 L

Altitude | Km asl|

—
(]
1 "

PM, .

INP Concentraion [I"']

0.54

0.00
27.03.2016 03.04.2016 10.04.2016 17.04.2016 24.04.2016 01.05.2016 0.0 T T T T Y

0.1 1 10 100
INP Concentration [sl]

INSTITUTE Schrod et al., Atmos. Chem. Phys., 2017




ACTRIS

Field Campaign
Athens, January 2016
EU-H2020-ACTRIS2
(January 2016)

Platform: Octocopter (MTOW 11Kg)
Total of 26 vertical profiles

10-15 minutes for each vertical profile!
Intensive Day Measurements

(1 vertical profile every 1 hour from dawn to dusk)

| Tae CypRus
INSTITUTE

Contribution of UAV observations

vertical profiles of Black Carbon (0- 1km)

900
800
700
600
500

400

Height a.s.l (m)

300
200
189

0
0 510152025 0 510152025 0 510152025 0 510152025 0 510152025 0 510152025 0 510152025 0 510152025

30 \ ‘ i Al

n
o

gl
b, (880) Mm
&

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
Time of day - UTC

Pikridas et al., Atmos. Meas. Tech., submitted, 2017



Conclusions

Our first in-situ continuous Atmospheric monitoring have shown that

v' the Eastern Mediterranean Middle East (EMME) region shows
| high levels of PM pollution (3 times higher compared to W. Med)
Cg;’;::j;:'::;s{;;;;',‘: with major influence of Middle East air pollution

v" Half of PM pollution in Nicosia is produced locally; domestic
(wood burning) heating being a major pollution source during
winter

Our first UAV-based atmospheric observations have shown

Unmanned Systems
Research Laboratory
(USRL)

_ A
NN :\\’Z‘

a

v" The influence of vertical mixing in the boundary layer on the
ground-based urban (traffic) pollution

v' The need to perform in-situ aerosol (lce Nuclei, PM)
measurements in the atmospheric column to further
— constrain/calibrate remote sensing observations.

l | Tae CypPrus |
| INSTITUTE www.cyi.ac.cy



Perspectives & Potential collaborations with CUT

Long -term atmospheric observations over Cyprus

4 uAv Satellites Tue Cyprus
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Perspectives & Potential collaborations with CUT

Research projects

Start

No Project title Acronym Funding agency Call Cyl Center P Role date

Impact of biogenic versus

anthropogenic emissions N
1 on clouds and climate: BACCHUS EC - FP7 FP7-ENVIRONMENT EEWRC . ' Partner Running

o Mihalopoulos
towards a holistic
understanding

Aerosols, Clouds, and
! ! H2020-INFRAIA-2014-
2 Trace gases Research ACTRIS 2 H2020 020 0 EEWRC Jean Sciare  Partner  Running

InfraStructure 2015

Collaboration framework

= Memorandum of Understanding (Nov. 2014)

= CUT - Cyl affiliation of R. Mamouri
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Perspectives & Potential collaborations with CUT

Water Resources
= Climate change adaptation in agriculture

" |mproving mountain agriculture
= \Water-energy projections, economics and policies

Atmosphere & Climate

= Air pollution monitoring (ACTRIS) — Synergy between remote sensing
(CUT) versus in-situ (Cyl) [potential of UAVs] — RPF / ESA proposal

= Competitive International summer/winter schools with hands-on
training in the field

= PhD research opportunities for CUT MSc graduates (Energy,
Environment, Water)
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