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Datos climaticos; uso en un contexto urbano

Capacitacion escalonada:

1. Reglas de expertos para proyecciones climaticas futuras

2. Datos climaticos espaciales no reducidos/escalonados, proyecciones actuales
y futuras

3. Datos espaciales escalonados a escala del municipio; acceder a la seleccion y
descargar

4. (Pre) procesamiento de los datos en SIG para poder utilizarlos en analisis
espacial y planificacion espacial



Proyecciones climaticas
y técnicas de reduccion
de escala: una discusion
para estudios de
impacto en sistemas
urbanos

Existen tres importantes cuellos de
botella practicos en el uso de
proyecciones climaticas y sus
derivados reducidos en un
contexto urbano:

1. la terminologia,
2. el desajuste de escala,

3. los aspectos de IT (tecnologias
de la informacion).

Marek Smid y Ana Cristina Costa (2018)

TIME

Climate projections and downscaling techniques: a discussion
for impact studies in urban systems

SPATIAL SCALE

a—F
=
E
c =
3 2 8.5 o
E ] = a % = @
£ 2 - 2. 2 %3 5E
B A 5 = ey
28 G2 P o A2 2 X X o ZRe
= =3 = ? o A o — = B c Tg
£ o e £f: s 8git
28 ce2 5 85 8 252 E £ 238 B2
Century [ Climate change
Decade S Water supply
% | Energy production
fear SRR . Irrigation
Month
Energy consumption
Week ! | Transportation
- — -Day — | Rainwater harvesting
EJ : Fleoding
3 Hour | Public health & Human comfort
i :
Lo Minte + — = = = = = = — o — o J— 4 Urban drainage
Second Erosi
FOSIGN
Ly  GCMRCM output L Urban studies

Marek Smid & Ana Cristina Costa (2018) Climate projections and
downscaling techniques: a discussion for impact studies in urban
systems, International Journal of Urban Sciences, 22:3, 277-307, DOI:
10.1080/12265934.2017.1409132 (OPEN ACCESS)

URBAN SYSTEMS


https://www.tandfonline.com/doi/pdf/10.1080/12265934.2017.1409132?needAccess=true
https://doi.org/10.1080/12265934.2017.1409132

1: Uso de reglas de expertos sobre el clima futuro

Datos satelitales actuales:

1. alta resolucién 30, 20, 10 m de resolucién (LANDSATS8 (EE. UU.),Sentinel (UE), etc.)

2. Alta resoluciéon temporal: datos / indicadores diarios, semanales, mensuales

3. Facil de descargar y procesar:
> Temperatura de la superficie terrestre

> Indices de vegetacion NDVI
> Contenido de agua de |la vegetacion
° Etc.

Pero describen solo = condiciéon actual



1: Uso de reglas
de expertos
para el clima
futuro

Ejemplo con
QUICKScan:

Temperatura de la
superficie terrestre -
Dia mas caluroso julio
de 2018 - LANDSAT 8

Raw Data Input :

|Cu:umpresseu:| Files '| I Browse

|Select khe area of intrest shape file (Single File) | Clip data

Some more details :

Ignaote 'no data’ values: v

Faor Landsat & data exclude featurefs: | | Clouds Cirrus + Clouds
Outputs :

Bands interested in  ToA Reflectance ToA Radiance

Deep Blue
EBlue

Green

Red

MIR

SWIR

TIR

PaM

Cirrus

Extra derived outputs :

TCC

FiZC

MOWI v
MDA v
Ak, Sat Temperature (Celsius)

LST (Celsius) v

Custom output band expression,/s :

|eg. Eg_Index ||eu;|. (Red - RedMind OR (red - redmind OF. (r-rmin

|Output_name_lill ||Ty|:ue expression 1 here {optional)

|Output_name_02 ||T~;.-'|:ue expression 2 here {optional)

|Output_name_03 ||T~;.-'|:ue expression 3 here (optional)

|Output_name_lil4 ||T';.f|:|e expressian 4 here (optional)

Start Processing | Cancel

Welcome bo RS20GEIS_W17.0 1

Skart deriving the autputs with & simple steps:
. Select the mode of selection

. Browwse the files to process

. Select the area of interest shape file

. Select all the desired oukputs

. Give some extra details required

. Start Processing!

O e L0 3o

Supporks:
= LIS IV, LISS III data
= Landsat 3 OLITIRS sensor level 1 daka
= Landsat 7 ETM+ sensar level 1 data
= Landsat 5, Landsat 4 TM sensor level 1 daka
= Landsat 4 and Landsat 5 M35 sensar level 1 data
= Landsat 1 ko 3 M35 sensor level 1 data

fake:

= Select all the required bands along with the mekadata file.

= All the outputs are stored in the directory where raw data is
stored

= All the lisked ouktputs are available for Landsat § data but some
features are nok available Far okher daka producks due ko
unavailability of required band)'s.

Please Wait !
= Process once skarted takes some time ko complete,
When all the processes are complete wou are good bo go again,

Suggestions? Feedback?

Conkack:

Pratharmesh B

MITE, Surathkal, India.

email: prathamesh.barane@agrnail, com

== o
User Inpuks
= L

Let's get skarted = Start with specifying the mode of selection

Iser selection mode:
Compressed fileis




* Land Surface Temperature - Hot day ] Temperature --> Risk
Land Surface Temperature - Hot day M Landcover

Risk 20201

Risk 2050

QUICKScan:

definir matriz con reglas de expertos
para evaluar riesgo de cambio de
temperaturas actuales y futuras

(2020 y 2050)




& Land Surface Temperature - Hot day

1: Uso de reglas
de expertos
para el clima
actual

Ejemplo de resultado
con QUICKScan:

Temperatura de la
superficie terrestre -
Dia mas caluroso julio
de 2018 - LANDSAT 8

D Ramp calours
Bottorn arientation layers




1: Uso de reglas de expertos para el clima futuro

Mame | Future Temperature Hot day Julﬂ

Input and output variables dat least 1 output)

Ejemplo con QUICKScan: VariableNams | nputOutpu casstaon [T
. . FuireT Ol Temparatur (3 lquant.
definir reglas de expertos

Python script

pa ra te m pe rat u ra S fUtu ras FutureT = scalar{CurrentT) + scalar(2.m) j
r|1




o

Ejemplo de comparacion de resultados con QUICKScan: Temperatura actual y futura

Map | Class distribution | Data details |

&

Map | Class distribution | Data details |

Top orientation layers
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2. Datos climaticos espaciales no escalados,
oroyecciones actuales y futuras

Gran brecha entre las observaciones actuales con datos LANDSAT /Sentinel y datos
climaticos:

(Re) analisis de grandes conjuntos de datos (por ejemplo, datos por hora) utilizando
modelos: Indicadores (proyectados) mensuales / anuales de salida, etc. (por ejemplo,
TmaX, Tmea n, etC.) Near-Surface Air Temperature

June 2030

Resolucion espacial de 0,1 a 0,5 grados (10-50 km) A S

Muchas, muchas, muchas proyecciones diferentes

Ejemplo: portal de servicios climaticos de Copernicus

Copernicus Climate Service Portal

— - =
< MNear-Surface Air Temperature (1< >
2264 2425 2586 2747 2908 306.9

Data Min = 209.6, Max = 3129, Mean = 200.1


https://cds.climate.copernicus.eu/!/search?text=temperature&type=dataset&keywords=((%20%22Product%20type:%20Climate%20projections%22%20)%20AND%20(%20%22Spatial%20coverage:%20Global%22%20)%20AND%20(%20%22Temporal%20coverage:%20Future%22%20OR%20%22Temporal%20coverage:%20Present%22%20))

3. Datos espaciales reducidos a escala;
acceder a la seleccion y descargar

Muchos: portales e iniciativas de reduccion de escala: p. Ej. USGS y EURO-
CORDEX, pero la reduccion de escala significa que a menudo solo va a 0.1x0.1
grados decimales (10x10km)

Una solucion facil de usar hecha a medida de CCAFS: Métodos para escalonar
(downscaling) http://www.ccafs-climate.org/data_spatial _downscaling/

pedir los datos de escalonamiento: http://www.ccafs-
climate.org/climatewizard/

Otra opcidn: https://chelsa-climate.org/downloads/



Datos climaticos; uso en un contexto
urbano

Ejemplo escalonado:

1. Reglas expertas para proyecciones climaticas futuras
2. Datos climaticos espaciales no escalonados, proyecciones actuales y futuras
3. Datos espaciales reducidos a escala; acceder a la seleccion y descargar

4. (Pre) procesamiento de los datos en SIG para poder utilizarlos en analisis
espacial y planificacion espacial

Ejemplo en vivo proximos slides



Cargar datos escalonados desde plataforma CCAFS (1 km x 1 km)

O 8\_ wasns. ccafs-clim ate.arg/data_spatial_downscaling

Spatial downscaling & How to download data

;
File Set Glohal

8 A5C1 Grid Format i

Satellite

~ Map

NMorth = Tokey

Atlantic =g hfah:
&M o f fran
» bnu_pes cean L ) o E =

_Saudi Arabia

maki Miger
= 3 Chad

Migeria © - Ethiopia

__________ - = o e RN Y8 = e —
—_— ~Tanzania %

Anegola =" T

Mamibis - |
South L
Atlantic +
O 2 3 b Ocean South Africa
Argenfina —
(v P 1
< » .GO gle ' }fl ' h“i Keyvhoard shortcuts . Map data 82021 Terms of Use

The data distributed here are in ARC GRID, and ARC ASCIH format, in decimal degrees and daturm WG584., The Delta
Method uses WorldClirm vT .4 az the high resclution baseline. CCAFS and its partners have processed this data to
provide seamless continuous future climate surfaces. Users are prohibited from any commercial, non-free resale, or
redistribution without explicit written permiszion from CCAFS or the data-dewveloping institutions. Users should
acknowledos CCAFS as the source used in the creation of any reports, publications, new data sets, derived products,
or services resulting from the use of this data set. For commercial access to the data, send reqguests to Andy Jarwvis
at the International Center for Tropical Aoriculture (CIAT).




argar datos escalonados desde Chelsa Cargar datos no escalonados desde Copernicus
(1 km x 1 km) (50 km x 50 km)

@ s biowing x|+ G CMPchmate projecien X |+

ovEnAEW

- ce Q B htpsyfenvideudwsich#pred | VZR2FGLOBAL 2 dimtologies kaF £ c @

S3 File Browser

CMIP6 climate projections

> O ey Overview  Download data  Decumentation
G OMP6 cimate projctions X |+
> D | o208 This catalogue entry provides dally and manthly global climate projections data from a large number

compased in the framework of the slith phase of the Coupled Model Intercomparison fraject (CMIPEL, < © ® ORelntrs/e g

The data are produced by the participating institutes of the CMIP6 project.

¥ H E 2041-2070/ o CMIPG data underping the Intergovernmental Panel on Climate Change th Assessment Report, The use of
* agdressing outstanding sclenific questlons that arose as part of the PCC repertng process: DATA DESCRIPTION
D Gridded
b D I GROLESMY » improving the understanding of the climate system; a(? (yf’e e - - - -
o proviging estimates of future climate change and related Lncerainties: (R ReGulerlads ce longieice sid acean arid
Horizontal coverage Global
i * providing Input data for the adaptation to the cdimate change:
> O W pscveaiy Horizontal resolution Varies between models
= examining climate predictabllicy and exploring the abllicy of maodels to predict climate on decadal tin
Vertical coverage single levels, pressure levels (1 - 1000 hPa)
= evaluating haw realistic the different models ane in simulating the recent past.
v B wesnan @ Temporal coverage 16502500 shrter for some experimenc
The seran "epelinents? refers 5 the three malri categnries ol CAIRE sinukdians: Temporal resolution Monthly, daily, fixed (no temporal resolution)
> D | sy # Historlcal experiments which cover the period where modern climate cbservations exlst, These expe | File format NetCDF4
":“"’ ‘°';°"“’""‘°" "': "”’;’:::“"“’“"“““I st ""'“f““"” i ‘:"""'" r':m"m' Conventions Climate and Forecast (CF) Metadata Convendion 1.6
» Climate projection experiments following the combined pathways of Shared Sodseconamic Pachway . . P—
> Om sy pathways of the fusure climate forcing, The periad covered s typically 2006-2100, some extended R | Yersions Latest version of the data s provided

Thiz catalogue entry provides Doth two- and three-dimensional data, along with an option to apply sp | MAIN VARIABLES

v B & spos o rejection dataset which relies an ea Bees5es run simultanesusly in the ESGF notes, where the di | Name Units | Description
ol ¥
: Air temperature K Temperature in the atmosphere. It has units of Kelvin (K). Temperature measured in kelvin can be converted to degrees Celsius (°C) by subtracting 273.15.

5 D B b The data are praduced by the participating instines of the CMIPG project. This parameter is available on multiple levels through the atmosphere.

DATA DESCRIPTION Capacity of soil to store gm? The total water holding capacity of all the soil in the grid cell divided by the land area of the grid cell

water (field capacity)

» D | Data type Daily maximum near-surface | K Daily maimum temperature of air at 2m above the surface of land, sea or inland waters.

Projection de-tangloude air temperature

- Daily minimum near-surface | K Daily minimum temperature of air at 2m above the surface of land, sea or infand waters.

v @@ ey @ Horizental coverage air temperature

Horlzontal resolution erween models Eastward near-surface wind |m s’ Magnitude of the eastward component of the two-dimensional horizontal air velocity 10m above the surface.

O B CHELSAmpHes1-2_111 11_w5e5_557585.1as_01.2041.2070_nermtif |—D @ 14INB 02L030TIN 646,236 Eastward wind mst Magnitude of the eastward component of the two-dimensional horizoncal air velocity.

Evaporation including kgm?s1 | The wansfer of latent heat (resulting from water phase changes, such as on. . and transpiration) between the Earth's
00 B comsampestr a1 vt 0220 2070 O 6w meamsen: L e e g e S e o s S o e o e

Grid-cell area for ocean | m? The area of the grid cell in the ocean. The data is time-independent.

B CHELSA mpiesm1-2hr_r1i1p1f1_w5e3_s6p585 1as 0320412070 norm tif |—D ° 1175M8 WN0301TI 5647 2237 variables
Land ice area percentage | % Fraction of grid cell occupied by "permanent” ice (e.g. glaciers). The data is time-independent.
P ; p— ; ; ; p P

D a CHELSApres-2hr111171 565, 550585.15_04.2041 2070 rom o rlj & e IR 647 7072 QI;L:Ils(tquLEmlg upper portion of | kg m Vertical sum per unit area from the surface down to the bottor of the soil model of water in all phases contained in soil.

Near-Surface air K Temperature of air at 2m above the surface of land, sea or inland waters. 2m temperature is calculated by interpolating between the lowest model level
D B CHELSAmpHesm1-2-hr. 111 11 _wSe5_ 559585 tas 052041 2070 nerm tf [lj O e 20210301 TH 5648 0752 temperature and the Earth's surface, taking account of the atmospheric conditions.

v NEB]'. s_urfa(e relative % ‘Amount of moeisture in the air near the surface divided by the maximum amount of moisture that could exist in the air at a specific temperature and

hurnidity location.




Datos escalonados de temperatura futura y diferencia con la actual desde Chelsa
(1 km x 1 km)

Diferencia actual - futura

Temperatura futura 2050
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