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ArcGIS Image Services

« Esri Living Atlas of the World
— Read service descriptions!
« Access TEMPO ArcGIS Image Service in ArcGIS Pro (Desktop Software) - License Needed
— Search for TEMPO services in Living Atlas Portal
— Add multiple layers to map
— Explore data (select dates/times)

— Temporal Profile
« Use point or shapefile as area of interest
« Chart Options (e.g., aggregation, download as CSV)
 Access TEMPO ArcGIS Image Service Programmatically (Jupyter Notebook) — No License Needed
— Choose a TEMPO image service to query
— Select time period and point (X,Y) of interest
— View data values for point of interest in a table
— Chart returned values for point of interest
— View imagery for the time period of interest in interactive mapper
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Resources

« Geographic Information System (GIS)
— Accessing Worldview Imagery in GIS
— ArcGIS REST API
— Esri Living Atlas of the World
— NASA Earthdata GIS Portal
— TEMPO NO, ArcGIS Image Service
— TEMPO Total Column Ozone ArcGIS Image Service
— TEMPO Formaldehyde ArcGIS Image Service
— Temporal Profile Chart (ArcGIS Pro)

« Jupyter Notebook (ASDC GitHub):
— Accessing, Analyzing, & Visualizihg TEMPO Data through ArcGIS Image Services
Programmatically or *pretty view"” as himl|

« FEarthdata GIS GitHub:

— General Tutorials
— Accessing, Analyzing, & Visualizihg TEMPO Data through ArcGlIS Image Services

Programmatically (Bounding Box)
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https://nasa-gibs.github.io/gibs-api-docs/gis-usage/
https://nasa-gibs.github.io/gibs-api-docs/gis-usage/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://livingatlas.arcgis.com/en/home/
https://livingatlas.arcgis.com/en/home/
https://gis.earthdata.nasa.gov/portal/home/index.html
https://gis.earthdata.nasa.gov/portal/home/index.html
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=b6a2f0ebfbbc424aa58ef13af0a3bd6c
https://www.arcgis.com/home/item.html?id=b6a2f0ebfbbc424aa58ef13af0a3bd6c
https://www.arcgis.com/home/item.html?id=27947c9d5d5f417b8b46a9d75a084549
https://www.arcgis.com/home/item.html?id=27947c9d5d5f417b8b46a9d75a084549
https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.
https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://nasa.github.io/ASDC_Data_and_User_Services/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.html
https://github.com/eosdis-nasa/earthdata-gis/tree/main/tutorials
https://github.com/eosdis-nasa/earthdata-gis/tree/main/tutorials
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box

Accessing TEMPO Image Services

« TEMPO image services can be accessed either through the Esri Living Atlas of the World or the NASA
Earthdata GIS Portal.

@eSﬂ ArcGIS st About Support Sign Home Gallery Map Scene Groups Help Q Sign In
9 ArcGIS L Atlas of the World
cGIS Living Atlas of the World
2 Gallery for Earthdata GIS
Q
1-60 of 94 = Date modified
Filt
m typ:
TEMPO Total Column Ozone August 2023-Present TEMPO Nitrogen Dioxide (NO2) Tropospheric TEMPO Formaldehyde (HCHO) Vertical Column
(Hourly During Daylight) Vertica August 2023-Present (Hourly August 2023-Present (Hourly During Daylight)
Open in Map Viewer
Date modified
Location
Tag:
Staty
&
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Service Portal Page

Overview Pricing Map Scene Help Q Sign In i

 Each service page has
Important information
(e.g., filtering, temporal
and spatial coverage)
under “Description”.

TEMPO Total Column Ozone August 2023-Present (Hourly During Daylight) Overview

Open in Map Viewer

This total column ozone image service provides information on the amount of ozone (Dobson units)

Open in Scene Viewer

in the atmosphere, available as approximately one-hour scans for daylight hours over North America,

from August 2023 to present. These data are collected by the Tropospheric Emissions: Monitoring of

Pollution (TEMPQ). These data should be considered as provisional products, which are potentially Open in ArcGIS Pro M

ready for testing by operational users and may be suitable for scientific publication.

® |Imagery layer (multidimensional) (©) Authoritative () Living Atlas

« Link to view the service in o upclated: Jul 23,2025 = |
On Online mOpper (no NASA_Earthdata
license required) v Descrption Detas

Owner Show mare

1 1 View count
 Link fo the service URL Ocone Overview
Ozone (O3) is a gas composed of three oxygen atoms and is naturally present in our atmosphere. It has a profound influence on life on Earth

O n d A Pl fU nC TI On O | I Ty ( no and the atmosphere. It exists in different layers of the atmosphere, with the largest abundance in the stratosphere, where it forms the ozone souree

Image service
|ice n Se re q U ire d) layer. This layer absorbs harmful ultraviclet (UV) radiation from the Sun, preventing it from reaching the surface and reducing the risk of skin

cancer, cataracts, and other health issues, while also protecting ecosystems. However, ozone near the ground is a major pollutant that can URL

cause respiratory problems and environmental damage. In addition, ozone plays a critical role in the oxidizing capacity of the troposphere hﬂps;//gis_eanhdata_nasa_( 2‘3
and acts as an important greenhouse gas in the upper troposphere and lower stratosphere. Therefore, we monitor total column ozone and ~

its vertical distribution using various instruments such as satellites and ground-based observations. ?:fg
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Service URL — REST API Functions

« The service URL is used for both
web interface and
programmatic access to the
Image service.

« The service URL page contains
the same metadata as on the
portal description page, as well
as additional technical details
about the service.

« Associated functions available
through the service REST AP|
are available at the bottom of
the page under “Child
Resources” and “Supported
Operations.

« ArcGlIS REST API
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ArcGIS REST Services Directory Logged in user : ASDC_Publisher | Logout |
Home > services > C2930764281-1ARC CLOUD > TEMPO O3TOT L3 V03 HOURLY OZONE COLUMN AMOUNT (ImageServer) API Reference
JSON | SOAP | WMS | WCS

C2930764281-LARC_CLOUD/TEMPO_O3TOT_L3_VO03_HOURLY_OZONE_COLUMN_AMOUNT (ImageServer)
View In: ArcGIS JavaScript ArcGIS Online Map Viewer
Service Description:

This total column ozone image service provides information on the amount of ozone (Dobson units) in the atmosphere, available as approximately one-hour scans for daylight hours over North America,
from August 2023 to present. These data are collected by the Tropospheric Emissions: Monitoring of Pollution (TEMPO). These data should be considered as provisional products, which are potentially
ready for testing by operational users and may be suitable for scientific publication.

Name: C2930764281-LARC_CLOUD/TEMPO_O3TOT_L3 V03 _HOURLY_OZONE_COLUMN_AMOUNT

Description:
Ozone Overview

Ozone (0O3) is a gas composed of three oxygen atoms and is naturally present in our atmosphere. It has a profound influence on life on Earth and the atmosphere. It exists in different layers of the
atmosphere, with the largest abundance in the stratosphere, where it forms the ozone layer. This layer absorbs harmful ultraviolet (UV) radiation from the Sun, preventing it from reaching the surface
and reducing the risk of skin cancer, cataracts, and other health issues, while also protecting ecosystems. However, ozone near the ground is a major pollutant that can cause respiratory problems and
environmental damage. In addition, ozone plays a critical role in the oxidizing capacity of the troposphere and acts as an important greenhouse gas in the upper troposphere and lower stratosphere.
Therefore, we monitor total column ozcne and its vertical distribution using various instruments such as satellites and ground-based observations.

These observations usually provide the czone columns as Dobson Units (DU), which is a unit of measurement of the amount of a trace gas in a vertical column through the Earth's atmosphere. Per the
definition of Dobson units, 1 Dobson Unit corresponds to a 0.01 mm thick ozone layer at standard atmospheric conditions (0°C (or 273.15 K), 1 atm (or 1013.25 hPa)). Understanding and tracking ozone
levels is crucial for assessing environmental changes, monitoring ozone depletion, and ensuring the continued protection of life on Earth.

Layer Overview

The Tropospheric Emissions: Monitoring of Pollution (TEMPOQ) Gridded Total Column Ozone layer provides information on the amount of ozone in the atmosphere as a total column, expressed in Dobson
Units (DU). In other words, it represents the total amount of ozone molecules present in the atmosphere from the Earth's surface to the top of the atmosphere. Ozone Level 3 files provide trace gas

information on a regular grid consisting of 0.02° x 0.02° grid points across the field of regard. Level 3 files are derived by combining information from all Level 2 files constituting a TEMPO East-West
scan cycle, using an area-weighted re-gridding approach. The data have been converted from their native file format (netCDF4) to Cloud Raster Format (CRF).

Edit Fields Info: null

ownership Based AccessControl For Rasters: null

Child Resources: Info Histograms Statistics Key Properties Legend Raster Function Infos Multidimensional Info Slices

Supported Operations: Export Image Identify Measure Compute Histograms Compute Statistics Histograms Get Samples Compute Class Statistics Query Boundary Compute Pixel Location
Compute Angles Validate Project



https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/

Accessing TEMPO Data in ArcGlIS Pro (through Esri Living Atlas Portal)

jery  Share  Help

L] O p e n O p roj e CT i n A rC G |S P ro %), %% =+ i Add Data From Path krﬁ F% F@ Attributes e % [ﬁ]" ?c% éh Pause é\a Lock [ﬁ@ —@ Sync
o Basema p Add E_XV XY Table To Point Select  SelectBy  Select By Clear Measure  Locate  Infographics ~ Coordinate é;( View Unplaced Convert Download femove
o v Xy v Data v 5 Add Graphics Layer ~ Attributes  Location Zoom To v v v Conversion @2 More v v Map v
® G O -I- O C O TO | O g p O n e F] Layer Selection K9 Inquiry Labeling [ Offline [ v

Catalog v

- Select “Portal” tab
] I\ /1 1 (5} G @
Select “Living Atlas o N

AMERICA Search Results

1] R ]
° | n S e O rC h b O r[ S eO rC h fo r T E M P O North 3 B TEMPO Nitrogen Dioxide (NO2) Tropospheric Vertical Column August 2023-Present (Hourly During Daylight)
ntic

B TEMPO Formaldehyde (HCHO) Vertical Column August 2023-Present (Hourly During Daylight)
« Add TEMPO layer(s) to map (Right T —
. e a dasl 0art ella sismicita negli utmi / giorni
C |IC |< > Ad d -I-O C U rre nT M O p O R @ La dashboard della sismicita negli ultimi 30 giorni

@ Confine con vista sulle “scam cities”

d rO g & d ro p) SOUTH 9 Temporary Shelters and Urban Hostels for Single Persons in Hong Kong

AMERICA

B TEMPO Total Column Ozone August 2023-Present (Hourly During Daylight)

9 Temporary Night Heat Shelters in Hong Kong

f Living Atlas is not an option o | —

* Note:
ote: :
South Designated Spots Available for Application for Temporarily Setting up of Street Counters

to select or if the TEMPO data do B o e e e ey S f o
not appear in the search results, it B e ottt ot Pl g 0

is likely due to how the user is o e

signed in. Users may need to
switch the active portal. The

service may be accessed in an = |
I (]|'|'ern(]ﬂ\/e me‘]‘hod V|| BB EE N O v | 7e93s1s12E 322184413°N v | €5 selected Features:0 | [ | 1 \3‘@ G s e OH Ec M Br B =™Ee t2c. BA ™0 @ Bs. s

ANTARCTICA
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Accessing TEMPO Data in ArcGIS Pro

S v v 3 Untitled v

sert  Analysis  View Edit Imagery Share  Hell

«
¥ lue ka2
Paste Explore | 7% ¥ Bookmarks Go Basel

v v To XY

Clipboard & -~

N B &

Gy By

Select  Select By  Select By
v Attributes  Location A inbane

Attiibutes | =3 Measur

B Locate

7] 1] Browse... Map1 X
(through “Add Data”) —
Y [3”“" ®.. points From Table >
> % Geocode Table.
[ @ TEMPOTotal Coumn Ozone Ay X | = o x + & g 4 Add Data From Path X
P Edmon Extract Locations
C @ &  https//www.arcgis.com/home/item htmi?id =b6a2f0ebfbbcd24aa58ef13af0a3bde A Y G| o o
—— Owner a P 3 Query Layer. Add data using a path for a service URL, portal item, data file, or catalog
Item updated: Jul 23, 2025 ~ = 5. vane path.
L] NASA ArcGIS Online | World Topographic Map ymeonerig il < Subtype Group Layer. -
NASA_Earth ‘ = A Ses
Foim - Hyperspectral Data.. 6 Path
o Beseripion . # Multidimensional Data. :MPO_O3TOT_L3 V03 HOURLY_OZONE_COLUMN_AMOUNT/ImageServer | | Mon
Details Service type
B Tajectory Data... typ
> + . Qe An ArcGIS Server Web Service 7
X ount &+ Elevation Source Layer.. New v
& Philade
Ozone (Os) is a gas composed of three oxygen atoms and is naturally present in our atmosphere. It has a profound influence on life on Earth SanFrancisco | # Make Route Event Layer t e > Custom request parameters @ e
> an shingc
and the atmosphere. It exists in different layers of the atmosphere, with the largest abundance in the stratosphere, where it forms the ozone { a Bl
layer. This layer absorbs harmful ultraviolet (UV) radiation from the Sun, preventing it from reaching the surface and reducing the risk of skin Los Angeles » Learn more about adding data from paths
cancer, cataracts, and other health issues, while also protecting ecosystems. However, ozone near the ground is a major pollutant that can URL P
cause respiratory problems and environmental damage. In addition, ozone plays a critical role in the oxidizing capacity of the troposphere [ ] A T M o i
and acts as an important greenhouse gas in the upper troposphere and lower stratosphere. Therefore, we monitor total column ozone and ) iy
its vertical distribution using various instruments such as satellites and ground-based observations. Monterrey >
N A MEXT aana s e
These observations usually provide the ozone columns as Dobson Units (DU), which is a unit of measurement of the amount of a trace gas in om0 R
Guatdmana
a vertical column through the Earth's atmosphere. Per the definition of Dobson units, 1 Dobson Unit corresponds to a 0.01 mm thick ozone béa2f0ebfbbca24aas8ef13af0... N % o
oMexico City Prince
layer at standard atmospheric conditions (0°C (or 273.15 K), 1 atm (or 1013.25 hPa)). Understanding and tracking ozone levels is crucial for tem rating
assessing environmental changes, monitoring ozone depletion, and ensuring the continued protection of life on Earth. S A
fon ()
146032615 v || B3 B L e 101.7514812°W 63.6623294°N v ne
ope o o .
« Users may also utilize the service URL (available on the = L m—— :
y T [seorch » v]
o . S/ s M 4
pOI’TC” poge) to access the service in ArcGlIS Pro =Sk, 0
Drawing Order
Map1
13 " . .
® O O O p rl O n 4|4 €2930764281-LARC_CLOUD\TEMPO_O3T...
Ozone_Column_Amount
™ 700
° 1] 1 > 1] 1 I 500001
eleC arda rom rarn... . o opographic Mop
M 13 " M M M
« Enter the URL in the “Path” field in the POPUP and click
Atlantic
bk e | | 1 Ocean
Pacific
Ocean
. o .
 Note: Using this method, the preferred colorn 1P IS I Ot
l . g ’
lied to t [ U ill | djust th eific
applie o the service. Users will have to a JUS e AMERICA
78.6687573°W 13.3155200°N v n

symbology as needed. o 1% B3
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Image Service (Multidimensional) Tabs Appear in Ribbon

« Once the image service is added to the map, a new set of tabs will appear in the ribbon
(Image Service Layer, Data, and Multidimensional).

« New Tabs in the Control Ribbon that Appear:

— Image Service Layer — Primarily for visualization options; includes option to set transparency

— Data — Data functions that will likely of less use with the services, but does offer an
alternative method of charts

— Multidimensional — Functions to control fime extent, select specific time stamps, and
analysis tools

Project Map Insert Analysis View Edit Imagery Share Help Time Image Service Layer  Data  Multidimensional
@ Variable Ozone_Column_Amour v — A @
: Ti -05-01T14:02: 4 > - g ”
Configure bbb BREISE REIR. ¥ > 2> Temporal  Summary Aggregate Anomaly Trend Find Argument Data
Extent v StdZ v v -> Profile v Statistics v Statistics | & Management v
Multidimensional Extent Current Display Slice IS Analysis Data Management
i
Contents v X Mapies T
‘ Beaufort s GREENLI
7 | Search £ v e‘ﬂ rln uk
-G/ B @
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Multidimensional Tab: Configure Extent

« Configure Extent — Pick a specific time range for viewing/analysis if user doesn’t want the entire
TEMPO mission span.

) B = S v v v Untitled v [ Command Search (Alt+Q) P ]
Project Map Insert  Analysis View Edit Imagery Share Help Time Image Service Layer  Data  Multidimensional
@? Variable NO2_Troposphere v E@ m % wﬂ - @
: i -08- 12: v |4 > -~ A
Configure StdTime 2023-08-02T15:12:49 > > Temporal  Summary Aggregate Anomaly Trend Find Argument Data
Extent v Stdz v v -> Profile v  Statistics v Statistics % Management v
[ Analysis Data Management
. Variables
Con
v NOZ2Troposphere
Y Is
Dimensions
|
- Name Start End
Dr StdTime 2023-08-02T15:12:49  ~ 2025-07-28T23:58:26  ~
- @ l Area of Interest polygon v

|
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Multidimensional Tab: Current Display Slice

« Variable - If a service has more than one variable, then users may select variable of interest.
Currently, the TEMPO services have one variable each.

« StdTime — Name of fime variable (Standard Time). Users can select a specific time slice from the
dropdown. Users can use the control arrows to step through the time slices.

® = o v v T Untitled v

Project Map Insert  Analysis  View

Variable
&

Edit  Imagery

NO2_Troposphere

[ ~~ Command Search (Alt+Q) 0 ]

Share  Help Time

Image Service Layer  Data  Multidimensional

E®

s ®
v / 23\ A
L@. \ ®
Temporal ~ Summary Aggregate Anomaly
g Profile v Statistics v

< >

W

L StdTime 2023 08-02T715:12:49
Configure Data
Extent v StdZ v 2023 08-02T15:12:49 Management v
Multidimensional Extent 1 2023-08-02T16:15:20 Analysis Data Management
2023-08-02T17:17:51
Contents v B X 1 2023-08-02T18:20:22 = C
Y ISearch O |  2023-08-02719:22:53 P
2023-08-02T720:25:24 ¢
=3 K. B?{_ @ 2023-08-04T12:11:48
2023-08-04T13:15:49 Lir
Drawing Order 2023-08-04T14:19:50
4 Map 2023-08-04T15:23:51 @
A‘\/ TEMPO Nitrogen Dioxide (NO2) Troposph... 2023:08°04116:27:52 e '
2023-08-04T17:31:53 |:
Value
2023-08-04T18:35:54
3e+16
2023-08-04T19:39:55
0 2023-08-04T720:43:56 "
[v] World Topographic Map Nii——
SN > S
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Multidimensional Tab: Analysis

Examples: Nitrogen Dioxide (California)

« The Analysis section provides several functions that can be used for various data analyses and graphical
visualizations.

« Temporal Profile (Multidimensional tab > Temporal Profile > Temporal Profile)

® BB g5y v S Untitledv {
Project Map Insert  Analysis View Edit Imagery Share  Help Time Image Service Layer  Data  Multidimensional
7
@% Variable NO2_Troposphere L® f[’; ?ﬁ ‘ I,
L L]
Configure Stne 2023-08-041152351 v| 4 B ¥ D |l ] summary Aggregate  Anomaly Trend
Extent v v v > Profile v | Statistics v
Multidimensional Extent Current Display Slice 5 [
—>L® Temporal Profile
Contents v X = Visualize the distribution of a variable over time
Y | search o ] l Dimension Profile
=8 K 5 % - LB csnkn the distibution of  variabls over a dirtension
< Pixel Time Series Change Explorer
Drawing Order L(b‘ i
~ Analyze pixel change over time using CCDC or
4[F] Map LandTrendr models, and visualize modeled curves in a

AP TEMPO Nitrogen Dioxide (NO2) Troposph...

chart

Value

l 3e+16

0

/! World Topographic Map

L- Surface profile
L]

Visualize the distribution of a variable over distance

ArA DA

Pacific
Ocean

Chart Properties - TEMPO Nitrogen Dioxide (NO2) Tropo... v & X

@ Change in mean NO2 Troposphere over StdTime

Data Axes Guides Format General

Time series

Multiele locations with one varﬂ)le

J

&

o
Manage

Data Mar

Define an area of interest

e~ OO O | W

C2 2y

* [ ]| symbol | Marker | Label
¥ Select variables
Variable Line Label

 NO2_Troposphere ~ 1 : NO2 Troposphere

> Trend

¥ Aggregation Options
Time aggregation
Mean
Spatial Aggregation
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Time binning options

Interval size

A

@

Current Lispiay Siice

Analysis

Uata Management

15393440 || B [ P4

W

[75. TEMPO Nitrogen Dioxi..re over StdTime X

[@ s~  Fitter: b
o
3
s
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8
2
=
o
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s
c
3
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v
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Change in mean NO2 Troposphere over StdTime
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%
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Additional Options in Temporal Profile

’_\_PA}# W \E/agz[;:e_column_Amoum - ““T: ;z:‘columnmonel\m(
« Time binning options > Interval size ) e TET . M s

104.2090570°W 39.6168605°N

|75, TEMPO Total Column O...nt over StdTime X v v Aggregation Options

— Users can choose different THTE O

Og greg Oﬂo n i n _I_ervo |S Wh en 2 Change in mean Total Column Ozone Amount over StdTime feen
é e Spatial Aggregation
<
aggregating temporally
M M g ® Location otal Column Ozone Amount i S'Z;“—'-";‘:
— Note: There is a known bug in ArcGlIS e e R P wic
Pro currently in which the interval size | St
g 12/1/2023 1/1/2024 2/1/2024 3/1/2024 4/1/2024
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data on the map.

- Workdround: Choose inTerVOl Size U 4370634 i [ - 104.2090570°W 39.6168605°N v Selected Features: 0 | (& | Il | &
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=
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- Users Con Zoom In On SpeCIfIC Tlme § 350 ] |L» : v X i; ML ‘ : 1 ‘ ; B #® Location 1 - Total Column Ozone Amount
periOdS Of The ChG rT for ClOriTy. Tg) 360 ' F W ‘ ‘ ‘ ® Location 2 - Total Column Ozone Amount
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Export Graph/Data from €l Yo - T . @

° 5 Export As Graphic Change in mean NO2 Troposphere over StdTime B
Temporal Profile % oo ore — C. S|/

E > Capture To Clipboard
« Users can use the "Export” menu to & 80,000,00,000,000,000
export the chart as a graphic or export : ] | | .. -
the data points to a CSV. S soomooomoammom iy Ly fi 4 [ il il i '""TI o Locatio
. . o _|\"; ' ; T it ,“_,' '. 1 ",-'! ij.'"’:- i) -F":"ii Ll '.*:1.'-’ ' .”-‘ e i 1 r !“'! ': Locatio
* Note: Variable and areas of inferest can E R o it mﬁﬂywm;w; '-.'i_i':i'.ikUr,!i,ll:}5,xi'.ﬁ51J.~‘-Ifi}iu.‘v.wi

be named using the “Label” options in
0 TEPR 9/1/2023 1/1/2024 5/1/2024 9/1/2024 1/1/2025 5/1/2025
the "Temporal Chart” side menu. StdTime

« Data value labels can also be added
under “Data Labels”.

. . . . N StdTime Denver Airport - Total Cc Denver Cc
* Note: The CSV export option is limited. It 7] 87212023 209.65149
. 3 | 8/2/2023 296.64874
will not allow you to export all data 4 /22023 269.47336
points for the TEMPO time series. This - e A
1 1 1 L 1 7 | 8/2/2023 292.43546
opfion is best used with the "Configure 3 5/2/2003 29245546
Extent” option set to a small fime period. gl 8/4/2023 298.4473
. . 10 | 8/4/2023 301.06805
Depending on how many points are 1 8/4/2023 303.05496
. . . 12 | 8/4/2023 303.78854
being exported, it may only include the 5 8/4/2023 304.01926
data for the first point of interest. e o oo

16 | 8/4/2023 305.0007
rd 8/4/2023 301.19879
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Important Note on Aggregation Options > Time Aggregation

Variable Line Label
I . . 1y e N Long: | 104, = . “|lad | i S"’l . i 0Ozone_Column_Amount ~ 1 : Total Column Amount Ozone
If “Time Aggregation” is set to AR MG e =
1 1 orp o 1151812 v || B B Py O | 104.7530745°W 39.8977315°N v | €9 Selected Features:0 | [ | Il | & || > Trend
none,” then the graph will INClude ¢ st o x e

all data points in the time period Bl [ T B aadCY E-

Change in Total Column Amount Ozone over StdTime

(i.e., the time bin interval size is used -
for controlling the graph display). |

@ Denver County - Total Column Amount Ozone

If “Time Aggregation” is set to

Total Column Amount Ozone

Interval alignment

9/1/2023 1/1/2024 5/1/2024 9/1/2024 1/1/2025 5/1/2025 Snap to first data point

something other than “none” (e.g.,

StdTime =

AL B LB B R E RR

“mean”), the selected statistical
method will be used, resulting in
manipulated data (e.g., if a one-

. . . 151812 v || B B T v | 104.8719066°W 39.7779373°N v | &3 Selected Features:0 | [@ | I | &
month inferval is selected with a 15 To4P o ot 0. aver e X .
time aggregation of mean, then B ll- | v T T Y E-
_I_he do_l_o W|” be Overoged by Change in mean Total Column Amount Ozone over StdTime
month resulting in one data point
per month).

Long: -104676 | Lat | 39.856 MICERIE - IR =

360

320 ® Denver Airport - Total Column Amount Ozone

# Denver County - Total Column Amount Ozone

280

Additional information can be
found here: Temporal Profile Chart.

9/1/2023 1/1/2024 5/1/2024 9/1/2024 1/1/2025 5/1/2025
StdTime

dean of Total Column Amount Ozo
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Variable Line Label
! Ozone_Column_Amount + 1 : Total Column A
> Trend

Kggregation Opiig

Time aggregation

Time binning options

Interval size
1 Months ﬁ‘ (2]

Interval alignment

Snap to first data point
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https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.

Temporal Profile: Comparing Multiple Points of Interest

Examples: Ozone Total Column (Colorado

Users can select multiple point
locations to compare, changing
the time period, fime aggregation
interval, and statistic shown.
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Demo: Temporal Analysis of Total Ozone Column Amount in Colorado

Step 1: Add TEMPO Data from Esri Living Atlas Portal

« Go to Esri Living
Aftlas Portal

« Search and add
TEMPO Total
Column Ozone
Image service to
map

Project  Map Insert View Edit Imagery Share Help Time

Uﬂ > 58] | 4 i Add Data From Path

[%E F% F@ EY Attributes — %
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Select  Select By  Select By Measure  Locate
v Attributes  Location 1 700 | v v
Selection 1M

5y i it —L BXX XY Table To Point
Paste Py Explore | 7K &3 Bookmarks  Go Basemap  Add -
¥ Copy Patt ‘ be] <« v To XY > Datav 55 Add Graphics Layer
Clipboard Navigate [ Layer
Contents vax
Y [searh ]| I—

Drawing Order
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Search Results

B TEMPO Nitrogen Dioxide (NO2) Tropospheric Vertical Column August 2023-Present
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@ La dashboard della sismicita negli utimi 7 giomi
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Add Data for Comparison

Step 2: Add US County Data from Esri Living Atlas Portal

« Search and add
“USA Census
Counties”
service to map

Project  Map Insert  Analysis  View Edit Imagery Share Help
m & | 28
) - ¢ | ae
Paste opy ¥ N Bookmarks Go Basemap Add
¥ Copy Path v To XY v Data v
Clipboard Navigate N Layer
Contents v o X [ElMap X
TISearch L v| e
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Time v
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Search Results
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USA 2020 Census Housing Characteristics
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Set Visualizations of Layers

Step 3: Set Transparency of TEMPO Ozone Layer

@ B Svevy v Untitled v

Project  Map Insert  Analysis View Edit Imagen

(2 command search catt~0) 2|
hare Time a Multidimensional

- Go tolmage Service Layer tab in ﬁ B K e B T T
Rsac:; @ Feature Blend [Normal Y| A icker:| 50005 v Type v Typev  Combination v v T —

« Seft fransparency of TEMPO ozone — - - =
layer to desired amount (e.g., LBE/Bo B i @
helpful o see basemap beneath | eemos ol
data layer)
Valuesoo : . J-d_—, | ::

° MIRIEHIESEAlE % LayerBlend . ~ Symbology ~ Stretch Resampling Band Masking O EE I.
rl b b O n ® .. . 5000 ms A Lock stats
Visibility Range Effects Compare Rendering Enha
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4[] Map
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A
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e

Caribbean
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a ¥
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Temporal Profile

Step 4: Set Up Temporal Profile

® B = S v v T Untitled v

: g st + 0)
Insert  Analysis  View Edit Imagery Share  Help Time Image Service Layer Dat
Variable Ozone_Column_Amou v % % % W:,\ “ @
kil st GER R gl d Te;po;al ummary Aggregate Anorzly Trend Find Argument ” Data
Stdz v v -> rofile v_g#Statistics v Statistics  |= Management v

« Go to *Multidimensional”
tab in riblbon

ultidimensional Ex Current Display Slice [ *{7(1_ T Data Management
. f emporal Profile
Contents v X Map X @ Visualize the distribution of a variable over time Vi
“Tem | Profile” | e
h v
« Select “Temporal Profile T [seo 2] g Dimersion e -
= 8 @ : 4 EEL @ ® Visualize the distribution of a variable over a dimension

[ N Ote : M O ke S U re Th OT Th e Drawing Order “_!— [é Z::I,Z‘:i:Xeels;::;ec::e,:i:,:z::;ec,c[)c )
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- chart
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. . 100
e Note: Cano ph ondal |y ) World Topographic Map i |
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- [
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Temporal Profile: Compare Two Counties

Step 5: Add County of Interest to Temporal Profile

Under “Define an area of
interest,” select the
“Feature Selector” option

Click on county of interest
in the map

Shown: Denver County,
CcO

Time aggregation: None
Spatial aggregation: Mean
Interval size: 1 month

Project  Map Insert  Analysis View Edit Imagery Share Help Time Image Service Layer ~ Data  Multidimensional
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Extent v Stdz v v -> Profile v Statistics v Statistics |2 Management v
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Map [v] | symbol Marker | Label
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@ |-  Filter: ] ;krﬁ)p’ C} 1= “’ none
3 . Spatial Aggregation

@ Change in Total Column Amount Ozone over StdTime e

o

N

o

2 Time binning options
32400 2

g nterval size

<é R 1 Months @' (2]
E Location 1 - Total Column Amount Ozone

£ 300

3 : z
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Temporal Profile: Compare Two Counties

Step 6: Add a Second County of Interest to Temporal Profile for Comparison

« Under "Defi f
n er e Ine O n GreO O Project Map Insert  Analysis  View Edit Imagery Share  Help Time Feature Layer  labeling Data

. " mn ut < @ a1 A EHE 4= 8 Add Data From Path X E«:‘ Ev" 3 Attributes % X ) @ = &) Pause @ lock [0 ==
- Ed N . : o = i 7 L 2
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Drawing Order
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 Note: Labels can be changed
in the “Define an area of
interest.” Changes are shown in
the labels used in the temporal
profile chart.
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Temporal Profile: Compare Point of Interest with County
Step 7: Add a Pin to Mark Another Point of Interest on the Map

Go to *Map” tab in ribbon
Select "Go to XY"
Type in longitude and
longitude of desired point
Denver Airport:

Lon: -104.676 Lat: 39.856
Click “Mark Location” and

choose an option to drop @
pin on desired point

Note: Previously chosen points
in Temporal Profile may block
view on map. Users can
temporarily uncheck the
other area of interest, if
needed.
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Temporal Profile: Compare Point of Interest with County

Step 8: Add Point of Interest to Temporal Profile
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Temporal Profile: Compare Point of Interest with County

Step 9: Review Temporal Profile

« Different time
aggregation,
time bin intervals,
and spatial
aggregation
options can be
selected to
explore the data.
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Demo: Adding Data, Temporal Profile with Two Counties
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Demo: Temporal Profile with Point of Interest and County
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Open a chart to view the Chart Properties.
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