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lllo Take MicbKkun Atnac?
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MicbKniA aThac — ue AeTa/ibHUN reonpoCcTOPOBUIA
NNaH 3 PyHKLieto 36opy Ta aHani3y iHbopmaLii Woao
MOro iIHPPaACTPYKTYPM Ta BMNPOBAAKEHHA HA OCHOBI
LUX AQHUX BiANOBIAHUX YNPABAIHCbKUX PilLEeHb.

MopaibHi aThacy 3anpoBaAXKEHHO NPOrpamoto
Copernicus 3a nigTpmnkm JRC European Commission
Ta European Space Agency y 28-mu KpaiHax €Esponu.

LleHTpanbHMMKU JaHUMKM ANA CTBOPEHHA Ta
NIATPUMKM AaHUX NPOAYKTIB € CYNYTHMKOBI AaHi

\

“l\’t Land Monitoring
§’ Service

OQEIMICUS

Europe’s eyes on Earth
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lllo Take MicbKkun Atnac?

TexHonoria po3pobieHa y EBPoONencbKOMY NPOEKTI

Horizon 2020 ERA-Planet SMURBS po3Bonse

CTBOPHOBATU MICbKi aTnacu gna YKpaiHu

* Ha oCHOBI BiAKpUTUX Ta HE3KOLITOBHUX AaHUX

* 3 MOXX/IMBICTIO OHHOBOBATU iIHPOPMaALLitO
KOXXHOTO POKY

* Ta MOX/INBICTIO NPOBOAUTU rEONPOCTOPOBUM
aHani3 NnoBepxHi micta

e
o

AIRQtALITV S M Uﬂ BS(’ URBAN Erzowm‘

SMART URBAN SOLUTIONS

‘:’ @ii
H — = = i
HEALTH MIGRATION

.
SOCIAL INEQUALITY

Legend

I 77100: Continuous Urban fabric (S.L. > 80%)

W 71210: Discontinuous Dense Urban Fabric (S.L.: 50% - 80%)s
11220: Discontinuous Medium Density Urban Fabric (S.L.: 30% - 50%)
11230: Discontinuous Low Density Urban Fabric (S.L.: 10% - 30%)
11240: Discontinuous very low density urban fabric (S.L. < 10%)

[ 12210: Fast transit roads and associated land

"] 14100: Green urban areas

I 37000: Forests

" 32000: Herbaceous vegetation associations

Il 72230: Railways and associated land

I 50000: water

[ 12400: Airport
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[1lpoekT SMURBS
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Earth Observations meet Smart Cities
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Raptn 3emHoro [MoKkpoBy

B LUTy4Hi 06'ekTr

B Buicoki 3eneHi HacagkeHHA
B Husbki 3eneri HacagXXeHHA
B Bona

. | IHwe
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may KapTV 3eMHOro NoKpoBy Lie OCHOBa
& 11A reonpoCcTopoBOro aHasi3y Ha fKin
¥ BigobOparkeHo AKNIM Kiac 3eMHOro

NOKPOBY HANEXUTb A0 TepUTOPIl
IHTepecy.
byayeTbcA 3a 4ONOMOroH WTYYHUX
HEMPOHHUX Mepex
Ha ocHOBI CynyTHUKOBUX AaHUX
Sentinel-2, Sentinel-1 3
NPOCTOPOBUM PO3PIZHEHHAM 10 M.
Moske byayBaTmcs AK 1 pas Ha piK
Tak 1 pa3 Ha TMXAeHb
BKa3ye Ha 3miHuK, Wwo Bigbynmcay
MICTi Ta AQE MOK/IUBICTb
MOHITOPUTU PO3BUTOK MICTa
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PO3BUTOK MICTA

. Kiev city growth dynamics

H Over Kiev borders

® Over ROI of Kiev city

1990 2002 2017

N
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Urban area, thousands of ha
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f city
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[TopiBHAHHA KapT 3abya0BM

Kyiv - GHSL (2000-2016)
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[TlopiBHAHHA KapT 3abya0BK

KapTtu 3abyaosu Kuesa y 2016, (a) — nokanbHi, (b) — GHSL

2 Borders of the city of Kyiv [ Kyiv Il Artificial_2016_SRL (3 Borders of the city of Kyiv [ Kyiv Il Artificial_2016_HSL

MepeTuH 3eneHnxX 30H i3 mackamu 3abygosum

The %, relative to
intersection Area, ha | the forest
layer

B Artificial W Global Forest (University of Maryland) SRI 58.93 0.75

MepeTnH 3eneHnx 30H 3 Kaptamu 3abyaosu Knesa 3a 2016 (Ha ocHosi Global GHSL 582.61 7.41
Forest Change layers). Macku 3abygosu: ¢ - GHSL, d - nokanbHi) SRI and GHSL 165.26 2.10

ERA-PLANET
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IHAnKaTop Ctanoro Po3Butky 11.3.1

Methodology

Computation Method:

The formula to estimate the land use efficiency will be provided with two stages.
Stage 1: Estimate the population growth rate.

Population Growth rate i.e. PGR=LN(Popt_(t+n)/?Popt_t )/((y))

Where

Popt Total population within the city in the past/initial year

Popt+n Total population within the city in the current/final year

y The number of years between the two measurement periods

Stage 2: Estimating the land consumption rate

This rate gives us a measure of compactness which indicates a progressive spatial expansion of a city.

Land consumption rate i.e LCR=LN(Urb_(t+n)/Urb_t )/((y))

Where

Urb_t Total areal extent of the urban agglomeration in km2 for past/initial year
Urb_(t+n) Total areal extent of the urban agglomeration in km2 for current year

y The number of years between the two measurement perlods

The formula to estimate the ratio of land consumption rate to population growth rate (LCRPGR) is
provided as follows:

LCRPGR= (+ ( Land Consumption rate)/(Annual Population growth rate)})

And the overall formula can be summarized as:
LCRPGR=(({LN{Urb_(t+n)/Urb_t ))/y))/({LN(Pop_(t+n)/Pop_t )/y) )

The periods for both- urban expansion and population growth rates should be at comparable scale.

11.3.1. Ratio of land consumption rate to population growth rate

MeTtogonoria 3arBepaxeHa B OOH —

https://unstats.un.org/sdgs/metadata/files/Metadata-11-03-01.pdf

SUSTAINABLE CITIES
AND COMMUNITIES

jn

OcHOBHOIO NpPOBNEMOID € PO3MUTICTb
noHATTa “Land Consumption”, ske
MOXHa TpakTyBaTW MO Pi3HOMY | ske
BKItoMae B cebe TakoxX  3eMri
3ape3epBoOBaHi AnA BMKOPWUCTaAHHA Ta
HaBiTb NPUPOAHI 30HW MoaudpiKoBaHI
NIOONHOK Ta  CiNbCbKOrocnogapchbKi
zemni. [lpote 3apas uen iHOMKaTop
paxyloTb 3a OOMOMOroK KapT 3€MHOro
nokpoBy, a consumed land = built-up
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https://unstats.un.org/sdgs/metadata/files/Metadata-11-03-01.pdf

Land consumption rate and SDG indicators
11.3.1 based on local SRI maps and GHSL

Land Consumption Rate by SRI map

Land Consumption Land Consumption Rate by GHSL
Rate

0.044
o et SDG 11.3.1 by SRI map 4.758

and consumption

rate to population

growth rate
SDG 11.3.1 by GHSL 2.845
Population Growth
Rate
- SMUAIBS 10
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TemnepaTypa 3emHoI [1loBepXHI

Temnepartypa (°C) P :
1 16-20 f ) ke =
[] 20-25 4
] 25-30 RE

B 30-35 S

Bl 35-36 .

TemnnepaTypa 3eMHOT NOBEPXHI
KOpentoe i3 WinbHicTio 3abyaosu,
LLLINBbHICTIO 3eNeHUX HacaaXeHb
Bucoka temnepaTypa 3eMHOI
NOBEpPXHIi -> NoraHa AKICTb NOBITPA,
FPYHTY, BOAM Ta NOraHe
CAaMOMOYyTTA HACe/IeHHA

EdeKT Tenn0BOro micbKoro
OCTpOBY

Hankpalwuin cnocié 6opotbbu 3
BMCOKOIO TemMnepaTyporo 3eMHOI
NOBEPXHi — pO3yMHe NJaHyBaHHA
MICTa Ta 03e/1IeHeHHA
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MicbKnu TeENN0BUN OCTPIB

Kyiv UHI

3 «Kyiv city border
Il 1K
Bl 3K
[ 5K
[ 7 K

AHaniTUKa No TemnepaTtypi 3eMHOI MNOBEPXHI
Y AEHHWUIN Ta BEYipHii Yac

BuABneHHA aHOMANbHUX TemnepaTyp

MTO - AHaNITUYHUI Wap Pi3HUL
TemnepaTyp Yy MICTi Ta 3@ MiCTOM Yy BEYipHin
wap

MTO nokasye TepuTopii, WO NOBI/IbHO
OXONO4MKYHOTbCA

TemnepaTypHi NOKa3HMKU NOKA3YHOTb
npobnemHi 30HM ansa mictobyayBaHHA Ta
O3e/IeHeHHA
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Copernicus Atmosphere Monitoring Service

Ana YKpaiHn AOCTYNHI AaHi perioHanbHOro
peaHanisy nporpamm Copernicus Atmosphere
Monitoring Service

[laHi No BeNUKIN KinbKocTi 3abpyaHtoBadiB, WO
BKAtoYatoTb PM10, PM2.5 Ha pi3HMX piBHAX
aTmocdepu, BKIKOYAOUM 2 M. Ha[, PiBHEM
3eMAi 3 WOrogMHHUM OHOB/IEHHAM

MporHo3 ctaHy atmochepHOro nNoBiTpa Ha 3
AHi Bnepeps

OcHOBa 414 HALIOHANIbHOTO MOHITOPUHTY
AKOCTI NOBITPA Ta Li/Iel CTAaNnoro po3BUTKY

Monitoring Service

@ Atmosphere
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MoHiTopuHr losiTpa PosymHoro MicTa

| |— \
Satellite e Copernicus CAMS
Data e Sentinel-3
e MODIS (Aqua /
Terra)
e METOP

e SUOMI-NPP .
e Aura -'e-

In-situ
data Official

o stationary (GEO)
e mobile(METH)
Citizen observatories
e ESAQ

e MAO

.

Input Data Sources

[

O
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~
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Kyiv SMURBS Air Quality SYSTEM

Data Collection

Data Processing

PM 2.5, PM 10
co

502 %
03

AOD

NO2, NH3

-Data»

«—38unols

e Validation
e Data Fusion

% —Productsr

e Harmonization 5"0’
3

: 5

]

Kyiv

Data Storage

Visualization

[CSRipora | @S>
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Kyiv Smart
City portal

O

~N T

—» GEOSS Portal

—:_API
! SMURBS 22 'r
! DASHBOARD SMUSES wih e Pe as
o o o | || ||'_—"——|
GEOSS GCI Products~ GEO-ESSENTIAL J.I..I.L. /& =
: DASHBOARD EegssN‘nAL - e =
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—»  DASHBOARD
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MoHiTopuHr AkocrTi [MoBiTpA

Aerosols

Urban Atlas

F(LC, Build Density, DEM) ->PM
2 D

Digital
elevation
model

PM10 (CAMS)
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lHouKaTop 11.6.2

The SMURBS SDG Indicator 11.6.2 Earth Observation Platform SMUABS  Eyroc€D
Powered by Copernicus Services and JRC's Global Human Settlement
need help
City Data v {I s
B B - Population (2012) = = o o . Indicator 11.6.2: Annual mean levels of fine ~ ;}L
nique O... . opulation . . . - ase '
K . particulate matter (PM, s) in cities, population-
filter filter weighted

1 AL Tirana 885,056 1077 | 1379 | 13.09 848 1174 | Dataset: FUA (Interim) | Year: 2018

2 AL Elbasan 189,151 1038 | 13.71 13.60 8.19 11.26

e Al Shleadar 1A5 219 anA 1171 11 16 712 q a7 v

4 3

Add To Chart

Country Data

i%wlm

Cou... Name Number of FUAs 2014... “ [2015... ~ [2016.. ~ 2017.. “ 2018... [iﬁz@a
AL Albania |4 1037 1342 12.83 8.15 136 |2 Toia
AT Austria 6 11.70 13.89 13.10 10.03 14.74
4 3

Add To Chart

Overview

B Annual 2014 Annual 2015 Annual 2016 [ Annual 2017 (Interim) [ Annual 2018 (Interim)
27
o Emmmmmmmmmmm oo T EEEE R
21
18 . ] a ® _
g e
<15 o * 4 -
E e, %ee s feet e, - . s 2
2 12 . . e 4 e ® ¢ 06 o ® o o ~ -} P S R ec -
5 3 s & — - 1 m —y—* - Leaflet | Tiles @ Esn — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping. Asrogrid, IGN, IGP, UPR-EGP, and the GIS User Community
: * . L ]
. . *

6 * o B-§-8-4 4 o Functional Urban Area (FUA) Urban Centre (UC) 2014 2015 2016 2017 2018
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BUCHOBKMU

* [lnaHyBaHHA MiCTa Ta AKICTb NOBITPA € NOB’A3aHUMMU

 CynyTHUKOBI AaHi AalOTb MOMK/IMBICTb NOOAYNTM aKTya/IbHUWN CTaH
MiCTa, BUABUTU NPpOobBNIEeMHI 30HM Ta CTBOPEHHSA AIiEBOrO MNJaHy

BUPILWLWEHHA Npobiem

 CynyTHUKOBUIMN MOHITOPUHT B}K€ € HEBIA EMHOIO YaCTUHOIO
TEXHOJ1I0TIN PO3YMHOIo micta MOHITOpUHTY Llinen Ctanoro PO3BUTKY

* MicbKuu atnac ue Ba*kKJIMBUM NPOAYKT, AKMN HEODXiAHO

IMN1EMEHTOBYBATU PA30M 3 IHWMMU cepBicamm Copernicus B

YKpalHi
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Essential Variables for Air Quality
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[AaKylo 3a YBary!

Shumilo.leonid@gmail.com
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