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- excess heat of urban areas '
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Can enable the development of
numerous applications

NESS / S
sttt Poarsa SMART CITIES

2 HUMAN HEALTH

& CIVIL PROTECTION
JENERGY DEMAND



NEAR REAL-TIME DATA PRODUCTS APPS ot
L TS TELE R R T s T T
: 5 \ycnnling DBQI‘BBS : RISK ESTIMATOR .

The difference between TA and a
threshold above which people use |
air-conditioning to sustain the indoor.
temperature to comfortable levels.

The skin temperature.
of the surface. Closely .
related to the surface
energy balance.

S LSE

The land surface
emissivity is an
intrisnic proporty of
land surfaces

LTA

| The air temperature
at 2 m above ground.
Drives the heat
transfer process of
the human body.

9Therma Indices

Indices that quantify peoples'
discomfort due to temperature

5 oKy : " URBAN Heat Fluxes and
' ; Emissions

) Heatwave Hazard

TA discrepancy from a city speciﬁc:
threshold above which a day is
considered

Z2ACPs

The Annual Cycle Parameters . o s
can be used fgr mapping the  ° u?v OUTDODR Activities
= urban thermal landscape :




Current UHI data acquisition

stations

Spatial Temporal Real time Operational | Coverage
Resolution | Resolution use
Geostationary | 4-5km 5-15’ Yes Yes Earth disc
Current Polar 60m - 1km |12 hr - 2wk No No Several km
orbiters (path)
Global Models | 25km 1hr NA Yes Global
Weather Point (nfa) |10’ Yes Yes Point
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e LEO mission o [

e Inclination: 98.7° (for the tech demo) :
° Sur.l Synchronous (for the tech demo) —
e Altitude: 450 - 550km ~ “‘&.-,‘
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3U Cubesat ADCS (x 27° pointing)
15W Power COMMS (S-Band)

4x LWIR COTS imagers (2 bands) EPS




Attitude Control

Battery Pack

Solar Panel Array

Onboard Electronics

LW Infrared Cameras

Deployable Mount Command and Control Antenna

High Bandwidth Antenna




Ground Sample Distance (nadir @ 450km)

120m

Swath width (@ 450km) 146.7km
Pointing capability +27°
Accessible Swath (@ 450km) 934km




POLIS vs Current UHI data acquisition

Spatial Temporal Real time Operational | Coverage
Resolution | Resolution use
Geostationary 4-5km 5-1%5’ Yes Yes Earth disc
Current Polar 60m-1km |2 wk-12 hr No No Several km
orbiters (path)
Global Models 25km 1hr NA Yes Global
Weather Point (n/a) [10° Yes Yes Point
stations
POLIS IOD 140m 10 hr Yes Yes 50 major
urban areas
POLIS 140m 1-2 hr Yes Yes All major

Constellation

(70m SR)

urban areas




Open Source Cubesat Bus

3U Cubesat

Open Source Hardware and Software
ADCS - EPS - COMMS

SatNOGS compatible

2U payload facilitation

Up to 30W

Cost: 20k EUR






Heritage

UPSat - 2U Cubesat mission R&D (TRL 5-7):
Open Source Software and Hardware S-Band COMMS
OBC - ADCS - EPS - COMMS - Structure Deployable structure
Launched May 2016 Solar Panels
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Open source cubesat bus
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Global ground station network
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Ecosystem for open source space .
technologies ™\ e
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