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This Training

Component of the NOAA CoastWatch Satellite Training Course

Comprised of 3 modules: Data, Tools, Exercise(s)

Uses ESRI ArcMap, but techniques work with QGIS and other
GIS software

Updated from CoastWatch Satellite GIS training originally given
in 2000 for avenue-based ArcView 3.1
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Presenter
Presentation Notes
Script:  This component of the NOAA CoastWatch Satellite Course will provide an overview of methods and tools to work with satellite data products.  The screenshots used are from ArcMap and the Environmental Data Connector.  By the end of this module,  you should have an understanding of the various ways to get satellite data into GIS.


This slide has no audio

A few notes on ArcMap for NOAA Users

* The exercises and screenshots were created using ArcGIS 10.7
* The current version of ArcMap is 10.8.1

 The EDC has been updated and will install with any version of
ArcMap 10.4+

* ArcMap 10.8.1 is the final release of ArcMap and all future
development will go into ArcGIS Pro. ArcMap 10.8.1 will continue to
be supported until 2026 via the normal Esri support cycle. If you
are unsure of which product to choose, consider ArcGIS Pro.

 ESRI support for ArcMap 10.8.1
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ESRI support  ProductLife Cycle Product Leeyde ol
for ArCMap Broduct: ArcGIS Desktop 10.8.1

Release Date: July 28, 2020
1 O . 8 . 1 Support status: General Availability
General Availability Fxtended Support Mature Support Retired
Reguest Case v v v
Technical Support Phone and Chat v v v
Online support
v v v v
resources
Software updates and
v v
patches
Software Support —| Software hotfixes v v
This slide has no audio |
New environment v

certification

\

Note for Software Hotfixes: For details about hotfix policies, please refer to the Developer Technologies section in

the Esri Product Lifecvcle Suooort Policy document.
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Using Satellite Data in GIS: Exercise
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Presenter
Presentation Notes
https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial/4.-extract-data-along-a-turtle-track

ArcGIS Exercise:  (parallel https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial/4.-extract-data-along-a-turtle-track,  including modified Jupyter notebook for ArcGIS)
Extract data along a turtle track
Import Turtle CSV: The track data can be downloaded here: https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat
Convert to Shape
Import Chlor and SST
Methods
Point-by-point via ERDDAP/THREDDS
Obtain raster



Exercise Background

« Patterned after Python Exercise: “Extract
data along turtle track” --

https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial/4.-extract-data-
along-a-turtle-track

* Uses import of NetCDF, CSV

 Builds upon “ArcGIS Tutorial” and
TU rtleWatCh Zone == https://coastwatch.gitbook.io/satellite-

course/tutorials/arcgis-tutorial

* |dentifies 0 to 360 and
-180 to 180 longitude issues

T T T T T
ﬂﬂﬂﬂﬂ IB0°COE 180700 1807w 1207w BrErTrW

Multi-year turtle track atop single SST image
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ArcGIS: Extract data along a turtle track

« Scenario: A juvenile loggerhead sea turtle (ARGOS ID 25317) provided positional data
over a period of three years

« Research Question: Does this sea turtles’ behavior correspond to oceanographic surface
parameters such as sea surface temperature? Does the turtle remain within the
TurtleWatch Area (17.5° to 18.5°C)?

« Conditions:
« Date range: May 2005 — 2008 (1232 days)
» Distance travelled: 19,491 km
« Tracking Duty Cycle:

6 hours on , 48 hours off
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Strategy

There are often several pathways to achieve the same results using GIS.

Load Data Spatial Output
: eImport method Analysis
Define : . . *Map
Problem Obtain Data Prepare Data Ezla:rli :rme . “Data
eData selection *Sampling
eTime Slider *Graphing
Convert Iongltude?
OpenDAP
0 to 360° ERDDAP
Turtle track and FIES: » THEEEDS

Ocean

parameters Extraction
° o Format, Add XY

Class
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Strategy

Perform matchup of turtle locations with parameters

* Import Turtle CSV:
» https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat

« Convert to Feature Layer / Shapefile

Obtain SST satellite data for geographic coverage and period of study

Outputs:
Overview map — example day of parameter and turtle tracks
Map output showing turtle locations and parameter values

Graph of parameter value for each turtle location vs Time

1.
2.
3.
4.
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Output 1: Overview Map

Allows a quick look at the data types and extents we’ll be working with

For the Overview Map, only the turtle track CSV file is required.

Displaying a parameter (i.e. SST) is optional, but the map should be labeled that the
SST data is from a single day.

Use 0->360 data for this Overview Map

As a general rule-of-thumb, load raster data first as ArcMap will use the coordinate
system of the raster data
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Output 1: Overview Map

e Obtain SST data from
https://oceanwatch.pifsc.noaa.qov/

* in 0-360

 a SINGLE date between the start/end
of the turtle track —i.e. October 10,
2006

 ERDDAP Link

https://coastwatch.noaa.gov

*" Central Pacific

DATA ACCESS DATA CATALOG
(ERDDAP) & DOCUMENTATION

DATA ACCESS
(THREDDS)

INDICATORS

DATA VIEWER
(Voyager)

TUTORIALS

TURTLEWATCH SATELLITE
COURSE

Training 2022, Virtual

@ NOAA CoastWatch


https://oceanwatch.pifsc.noaa.gov/
https://oceanwatch.pifsc.noaa.gov/erddap/griddap/goes-poes-1d-ghrsst-RAN.nc?analysed_sst%5B(2006-10-10T12:00:00Z)%5D%5B(-89.975):(89.975)%5D%5B(0.025):(359.975)%5D&.draw=surface&.vars=longitude|latitude|analysed_sst&.colorBar=|||||&.bgColor=0xffffffff

Output 1: Overview Map

e Obtain Turtle Track "mean_lon","mean_lat","year","month","day"
176.619432886108,32.6787283689241,2005,5,4

176.783786497336,32.755450905856,2005,5,5
. Data Link 177.086094792196,32.8703371644739,2005,5,6
- 177.523857440759,32.8593957701299,2005,5,7
178.058144591188,32.6740108044364,2005,5,8
178.477225321586,32.4596669014395,2005,5,9
178.739279086398,32.3402034409515,2005,5,10
178.959668448728,32.2630123770382,2005,5,11
179.19299156409,32.1452863228285,2005,5,12

https://oceanwatch.pifsc.noaa.gov/files/25317 05.dat
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https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat
https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat

Output 1: Overview Map

| @ untites - Avchaap
| File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows EDC  Help
D s Bx ocie-lammm VL EREEOIX,
HCNC* THR T kO LIRESNRITIE, i Snappings [C[E[a]F] : Editor
Tracking Analyst = -

* Open ArcMap to Blank Map

I
=

VVVVV

» Drag-and-Drop the NetCDF
file onto the View

« SST data is 0-360
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Output 1: Overview Map

Q Untitled - ArcMap

File | Edit View Bookmarks Insert Selection Geoprocessing Customnize  Windows EDC

[9 New.. Cir+N e . =G E B
« Add XY Data to import Turtle oo “° I x @ mo 8o m

Track using one of these
methOdS Save A Copy...

Share As 3
 Add Data Icon, locate CSV, [ Add Data '] & AddDoto..
right-mouse Add X-Y 5 signin.. 95 Add Basemap..
. . HH ArcGIS Online... HH Add Data From ArcGIS Online...
* File->Add Data->Display X-Y e o i Setup. = 44 D o e
xxn e
Data @ Print Preview... GEDCDdiﬂg
: Add XY Data
& Print... 77 Add Route Events,
& rsscumy oy RS I
. Analyze Map...
» Set the Xand Y Field p
e e an Ie S P Map Document Properties...
1 ChUsershmicha.AlakeAnna.mxd
Exit Alt+F4
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Output 1: Overview Map

Q.":E:--': lap o O « 1
File Edit View Bookmarks |Insert Selection ing Customize Windows EDC Help

DaE& Bx9 m M EFEEO

Ao i+ re 0 BuAFER TR snapping -[O[ [0 ] ! editor~

Tracking Analyst =

 Obtain Turtle Track s

= = layers
= B3 C\Users\michael.soracco'\Downloads
= 25317_05.dat.csv Events
@

B 25317_05.dat.csv

- = I Ch\Users\michael.soracco'\Downloads\goes-poes-1d-ghrsst-
¢ a a I n = analysed_sst

Value
High : 306.43

« Save As: 25317_05.dat.csv o

59.283 -156.384 Decimal Degrees

https://oceanwatch.pifsc.noaa.gov/files/25317 05.dat
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https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat
https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat

Output 1: Overview Map

e Tailor the Map

» Options:

* Title

» Color symbology to SST

* Turtle track icon/color

« Basemap / Labels

* Map properties (Legend,
scale, North arrow,
graticules)

NOAA CoastWatch

Q Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows EDC  Help
1B x 0 b [T | EEEEEIe @
L3 _- el X F el @'_' Snapping"_' Editor~ | » * A 3 [z OO

LUepdas -

QAM@II € -1
Tracking Analyst = | -+

Table Of Contents I x

w=[Ble 8

E & Layers
= E3 C\Users\michael.soracco\Downloads
=] 25317_D5.dat.csv Events

B 25317 05.dat.csv

= | C\Users\michael. soracco\Downloads\goes-poes-1d-ghrsst-| |

=] analysed_sst
Value
™ High: 306.43

Low : 271.15

= World Ocean Reference
World_Ocean_Reference

= ‘World Ocean Base
World_Ocean_Base

World Imagery

https://coastwatch.noaa.gov

DN =&

........

T
S azx
3 oS, /\
Sy _ e
E & il 8129 — D
‘ \-_,” - Noftheast Pacific \._,
n—.“&" ‘:} i e Basin h.
e T
i

174.087 26.651 Decimal Degrees
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Output 1: Overview Map

Turtle track for Argos Tag 25317 (2005-2008)

LW

AW HA LW
T o o D
" o -:::ﬂ..:’ = b .
. E 3 X i,
- Aluweka
S
- aen

CPTEN

 Label the Layout View

 Save the map as an ~
image file ™ R T o

Basin

ACOCTFIcC

 \We now have an
overview of the 3+
year Turtle track iogma

Tuwrtie Track

Sea Surface Temperature (10/10/2006;, K)

Value
- High : 306,43

TP - a7
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Overview Map -- Observations

» Data is displayed across the Dateline

* Loading X-Y Data created a table for display only (not
queryable/selectable)

» Drag-and-drop worked well for the single NetCDF image and
subsequent data matched the coordinate system of the raster
layer.

* Given the extent of the track spatially and temporally, that could
result in a lot of data...
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Strategy Adjustments

* Reduce study area to: _
* Feature of interest
* ~15 months or (37% of Decorber 20,2005
total track time) S
» Geographic area L
- Lat: 31-42deg N &

« Long360: 189 to 200 deg R : l
« Long180: -171 to -160 deg

 Work in -180 to 180
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Data Preparation -- Turtle Data

e Turtle CSV:
https://oceanwatch.pifsc.noaa.gov/files/25317 05.dat

* No metadata
* One X-Y pair per day
» Satellite tracking so we’ll assume WGS84 Ellipsoid / Datum
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https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat

Data Preparation — Turtle Data (cont.)

* Headers: "mean_lon","mean_lat","year","month","day"

+ Save As .csv; load into a spreadsheet or use ‘more’ in Linux to see file contents

mean_lon mean_lat year month day

247.0782107 22.70993 2008

mean_lon mean_lat year month day

6

176.6194329 32.67873 2005 5 4

47.0520168 22.74948 2008 6 8
176.7837865 32.75545 2005 5 5

247.1459359 22.75972 2008 6 10
177.0860948 32.87034 2005 5 6

247.0483884 22.83755 2008 6 7
177.5238574 32.8594 2005 5 7

247.2265195 22.85263 2008 6 11

 Other observations about the CSV

« Temporal Range: May 4, 2005 — September 18, 2008
» Spatial Range:

« Latitude: 22.70 to 43.86;

« Longitude: 175.86 to 249.28 (175.86E to 110.72W)

» Longitudes 0 to 360 degrees. [Most GIS can handle 0-360 but not with all tools]
« Separate fields for Year, Month, Day. No times.

Mean Location
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Data Preparation: Input data modification

Modify the dat/CSV file. Combine the Year, Month, Day to a single field.
For this exercise using ArcMap, the following conventions are preferred:

» A coverage or shapefile identifies dates in a date field with this format: yyyy-mm-dd.
« A geodatabase formats the date as datetime yyyy-mm-dd hh:mm:ss AM or PM

Use a spreadsheet and create a Date column with ‘=DATE(C2,D2,E2)’ to
convert into a date and re-format to custom yyyy-mm-dd

« Use a spreadsheet and create a mean_lon180 column with ‘=A1-360

Reorder columns: Date, mean lon180, mean_lat, etc. Save as CSV

A B C D E F G H | ]
Action: Use a spreadsheet 1 |Date mean_lonl80 mean_lat mean_lon mean_lat year month day Date mean_lon180
and mod ify the CSV file: 2 | 2005-05-04 -183.3805671 32.67873 176.6194329 32.67873 2005 5 4 2005-05-04 -183.3805671
Add mean lon180 3 | 2005-05-05 -183.2162135 32.75545 176.7837805 32.75545 2005 ] 5 2005-05-05 -183.2162135
Add Date 4 | 2005-05-00 -182.9139052 32.87034 177.0800948 32.87034 2005 5 o 2005-05-06 -182.9139052
3 | 2005-05-07 -182.4761426  32.8594 177.5238574 32,8594 2005 ] 7 2005-05-07 -182.4761426
(o
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Obtain Satellite Data

« SST ERDDAP > griddap > Data Access Form e
* Require values of each parameter

Sea Surface Temperature, NOAA geopolar blended - Daily, 2002-Present (2017

. Pataset Tile: Reanalysis) < 63
 Source of turtle data is mean lat/long, can a turtle travel more Institution: ~ Office of Satellite Products and Operations (Dataset ID: goes-poes-1d-ghrsst-RAN)
than 1km or 5km in a day? Information: Summary @ | License @ | FGDC | ISO 19115 | Metadata | Background & | Make a graph
. . . . Dimensions @ Start @ Stride @ Stop @ Size @ Spacing @
 Temporal period is daily, multiyear % time (UTC) @ [2005-12-20T12:00:00Z 1 [2007-04-07T12:00:00Z | 6597 1 day Oh 2m 24s (uneven)
* NOAA Blended SST a good candidate 1 atiiude (degrees_norin) @ [31 [1 42 | 3600 0.05 (even)
& longitude (degrees_east) @ (188 [1 |201 | 7200 0.05 (even)

° Use e|ther EDC’ ERD DAP, TH REDDS, Open DAP to Obta|n Grid Variables (which always also download all of the dimension variables)

analysed_sst (analysed sea surface temperature, kelvin) @

a NetCDF dataset with da||y time ‘slices’. [ analysis_error (estimated error standard deviation of analysed_sst, degree_C) @

[[] mask (seafand/ice bit mask) @
[T sea_ice_fraction (1)@

File type: (more info)
| _htmiTable - View a UTF-& html web page with the data in a table. Times are IS0 8601 strings. b

* Note if using 0 to 360 or -180 to 180; Choose to match I —
other data

Submit | (Please be patient. It may take a while to get the data.)

« The following slides show multiple means to obtain the data
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Obtain Satellite Data

« ERDDAP:

* 0-360: goes-poes-1d-ghrsst-RAN 360 turtle2005-2007.nc
* https://oceanwatch.pifsc.noaa.qgov/erddap/griddap/goes-poes-1d-ghrsst-RAN.nc?analysed sst[(2005-
' 12-20T712:00:002):1:(2007-04-07T12:00:002)1[(31):1:(42)1[(188):1:(201)]
« -180 to 180: noaacwBLENDEDsstDaily 180 turtle2005-2007.nc

* https://coastwatch.noaa.qov/erddap/griddap/noaacwBLENDEDsstDaily.nc?analysed sst[(2005-12-
20T712:00:002):1:(2007-04-07T12:00:002(31):1:(42)1[(-171):1:(-160)]

« THREDDS (Aggregated View):

» https://coastwatch.noaa.qgov/thredds/ncss/BlendedSST5kmNightAggGHRSSTSTARLoM?v
ar=analysed sst&north=42&west=-171&east=-
160&south=31&disableProjSubset=on&horizStride=1&time start=2005-12-
20T12%3A00%3A00Z&time end=2007-04-
07T12%3A00%3A00Z&timeStride=1&accept=netcdf
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https://oceanwatch.pifsc.noaa.gov/erddap/griddap/goes-poes-1d-ghrsst-RAN.nc?analysed_sst%5b(2005-12-20T12:00:00Z):1:(2007-04-07T12:00:00Z)%5d%5b(31):1:(42)%5d%5b(188):1:(201)%5d
https://coastwatch.noaa.gov/erddap/griddap/noaacwBLENDEDsstDaily.nc?analysed_sst%5b(2005-12-20T12:00:00Z):1:(2007-04-07T12:00:00Z)%5d%5b(31):1:(42)%5d%5b(-171):1:(-160)%5d
https://coastwatch.noaa.gov/thredds/ncss/BlendedSST5kmNightAggGHRSSTSTARLoM?var=analysed_sst&north=42&west=-171&east=-160&south=31&disableProjSubset=on&horizStride=1&time_start=2005-12-20T12%3A00%3A00Z&time_end=2007-04-07T12%3A00%3A00Z&timeStride=1&accept=netcdf

Obtain Satellite Data -- THREDDS

« THREDDS (Aggregated View)
 NCSubsetService
« Generates URL in addition to fetching data

Select Variable(s):

Variables with Time coordinate time

analysed_sst = analysed sea surface temperature

[J analysis_error = estimated error standard deviation of analysed_sst
[ mask = sea/land/ice bit mask

U sea_ice_fraction = sea ice fraction

https://coastwatch.noaa.gov/thredds/ncss/BlendedSST5kmNightAggGHRSSTSTARL
oM?var=analysed sst&north=42&west=-171&east=-
160&south=31&disableProjSubset=on&horizStride=1&time start=2005-12-
20T12%3A00%3A00Z&time end=2007-04-
07T12%3A00%3A00Z&timeStride=1&accept=netcdf

NOAA CoastWatch https://coastwatch.noaa.gov

Lat/lon subset Coordinate subset

Bounding box, in decimal degrees
(initial extents are approximate):
north

42
west -171 -160 east

31
south

Disable horizontal subsetting
reset to full extension

Horizontal Stride: 1

Choose Time Subset:
Time range Single time
Start:  2005-12-20T12:00:00Z

End: 2007-04-07T12:00:00Z
Stride: 1

reset to full extension

Add 2D Lat/Lon to file (if needed
for CF compliance)

Add Lat/Lon variables

Choose Output Format:

Format: petedf w
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https://coastwatch.noaa.gov/thredds/ncss/BlendedSST5kmNightAggGHRSSTSTARLoM?var=analysed_sst&north=42&west=-171&east=-160&south=31&disableProjSubset=on&horizStride=1&time_start=2005-12-20T12%3A00%3A00Z&time_end=2007-04-07T12%3A00%3A00Z&timeStride=1&accept=netcdf

Obtain Satellite Data

* EDC

* Graphical |
interface to |
define extent,
time, variables

N rval (sec): 86544.7
42.55
"”—ﬂ ’EE 2002-08-01 20720-09-02
l! I,.],] - [30.12f d h
° u tO a tl Ca | | y start:2005-11-21] 3] p&:00:00 Stop: [2007-05-02] 3 |[07:59:59
loads into GIS

< res
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Obtain Satellite Data

« EDC

* Can load the track
and only pull the
raster values for
each point/time
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Loading Satellite Data )

% Make NetCDF Raster Layer

Input netCDF File

| E:\arcGIS_TrainingynoaacwBLEMDEDsstDaily_180_turte2005-2007.nc | E-

* Open ArcMap to Blank Map e -

* Open ArcToolBox oromce |

|Ia1jt|..|de v|

« Use Multidimension Tools: - |

« Make NetCDF Raster Layer per s utne] 7]
Dimension Values (optional)

+ Set the Input netCDF file — - .

* noaacwBLENDEDsstDaily 180 _turtle2005-2007.nc time -

 Confirm Variable, X, and Y 1

. . +

Dimensions
 Add time as a Dimension Value e Scton et (pere) -

Cell Registration {optional)
| CENTER v
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Loading Satellite Data -- Layer Properties — General / Extent

General Spurce Extert  Display Symbology NetCDF  Time

 Rename:
- Layer:
« Sea Surface Temperature (NOAA)
» Description
« Credit Credre:

Visible Extent

Layer Mame: Sea Surface Temperature (NOAA) | Visible

Description: analysed_sst variable from the Geo-Polar Blended Dataset RAMN

|NDAA

Top: |42.n500n3051?5?|

Left: |—1?1 | Right: —159.9500122D?D1

Bottom: |31.DDDDIEEES?EQ|

* Confirm Extent
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Loading Satellite Data -- Layer Properties -- Symbology

Er Froperties

* Reset the StretCh type to General Source Estert Display Symbology NetCDF  Time
Minimum-MaXimum Show: Stretch values along a color ramp B' E

Vector Field
Inigue Values
Classified

Stretched

Discrete Color Colar Value  Label Labeling

* Reset the High/Low Values to I 05] - [Figh 05 |

Edit High,Low Values | |

280'305 - | 280 | [Low: 280 |

Color Ramp: - _ "
. [ ]pisplay Background value: i} as|[_]|~
« Select a color ramp of choice
[Use hilshade effect Zi 1 Display NoData as|[_]|»
Stretch
Type: Minimum-Maximum A Histograms
Invert
About 3 mlu:ug o [] apply Gamma Stretch: 1 9
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Loading Satellite Data -- Layer Properties -- NetCDF

General Source Bdent Display Symbolne

* Verify the NetCDF settings

‘ Variable: analysed_sst e
‘ ¥ Dimension: longitude ~
- ¥ Dimension: [atitude w

Band Dimension: w

Dimension
‘ time 1212002005 12:00:00 PM
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Loading Satellite Data -- Layer Properties -- Time

Enable Time on the Layer | S

General Source Estent Display Symbology MNetCDF  Time

Set the Time DimenSion tO ‘time, [«] Enable time on this layer

Time properties

Set the Step I nte rval to : 1 , Layer Time: Layer has time as a dimension. w

* You may need to revisit this as
ArcMap will rest the value when
Ca|Cu|ating range Field Format: <Date/ Time:> v

. Time Step Interval: Days e
Set th e TI m e ZO n e to U TC Layer Time Extent: 12/20/2005 12:00:00 PM To: 472007 12:00:00 PM Calculate

] Data changes frequently so calculate time extent automatically.

Time dimension: |tiITIE "

CIICk Apply and Ve rlfy Values Advanced settings
CliCk ‘ O K’ Time Zone: {UTC) Coordinated Universal Time v

[ ]values are adjusted for daylight savings

Display data cumulatively
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Display Satellite Data

@ Untitled - ArcMap — O >

File Edit View Bookmarks |Insert Selection Geoprocessing Customize  Windows EDC Help

D2E& AR x|2 &t VI EEEEE " . 9 H o B
1 - : QA im0 kO el YRl B snapping - [0 B[O [] ¢ Editor~| » 1 te o}
i Enable Tlme Sllder Tracking Analyst = -+ ‘ o

Table Of Contents o x
:[0]¢ 8=
2 5 Layers

* Click the ‘Play’ Arrow

« The images should
change as the dates
advance S S

® The COlor Scale range I: 12}20!20(212:00:00PM 472007 12:00:00 PM s [
should remain the same
for each time step

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




] [ Time Slider Opticns d
T“ I le Sl Ider Time Display  Time Extent Playback Other

Time zone: |{].JTC) Coordinated Universal Time [

g zlide [] adjust for daylight saving changes
relElE=1 12/19/2005 12:00-00 PM to 12/20/2005 12:00-00 PM | =4

Time step interval: -1.[1 Days w Restore Default
i Bl B
i4 .
Time windaow: Days

<4 12/20/2005 12:00:00 PM 4/7/2007 12:00:00PM > (D

Time window options: Display data for entire time window ~

Display date format: | <default= ~ |

 Controls time for all layers in map e ]
(Enable/Disable) and Tools

- If layers do not display, check:
. Time Display Time Extent  Playback  Other
« Time Zone
® Step Interval Restrict full time extent to: I@Sea Surface Temperature (NOARL) j
 Time Window Start time: |12/20/2005 | |z00:00pm 3] [ e

* Exports movie T [ [

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Loading Data: CSV file

 Use the CSV file:
. 25317_05 dat DATE_LON180.csv

« Choose a method to import the
CSV file
 Add XY Data, or
* Create Feature Class from X-Y Table

» Export as Shapefile [Feature Class will
do this automatically]

NOAA CoastWatch https://coastwatch.noaa.gov

Training 2022, Virtual



Loading Data: CSV file Add XY Data

Q Untitled - ArchMap
1 Open ArCMap {| File | Edit View Bookmarks Insert Selection Geoprocessing Customize Windows EDC
[ New.. CtrieN . . E G E B
£ Open. Ctrl+0 x| @ B 2 B -
& Save Ctrl+5 o x
Save As...
2. Open a Blank Map 1.
| ave A Copy...
Share As »
| AddDats b | &+ Add Data..
] ||B3 signin.. 25 AddB
3. Select file->Add Data->Add XY = | . _
og  ArcGlSs Online... om  Add Data From ArcGlS Online...
Data | Page and Print Setup... |;+¢ Add XY Data...
& Print Preview... Geocoding
e _ i Add XY Data
= Print... 7  Add Route Events,
& A uey Loy Sdsziermp ot bdn
Analyze Map... l
[~ Map Document Properties...
1 C\Users\micha..\lakeAnna.mxd
Exit Alt+F4

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



lon180 may be your X Field

Loading Data: CSV file
Add XY Data

A table containing X and Y coordinate/ data can be added to the
map as a layer

A table containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table: Choose a table from the map or browse for another table:

| 25317_05_TURTL M= | 25317_05_TURTLE_TRACK.csv M=
/Y and Z coordinates:

Speclf'y the fields for the Spedfy the fields for the X, ¥ and Z coordinates:

1. Set the table to your .
CSV file K gﬁ” v] X Field

¥ Field: mean _lat ) w | ¥ Field: |mean_lat w |

2 . Set the X’Y Fle | dS 7 Field: | <None> ~| Z Field: | <None> v

Coordinate System of Input Coordinates
3. Edit and Set the

Coordinate System
[Global Coordinate
System -> WGS1984]

4. Click OK

|mean_||:-n e |

Coordinate System of Input Coordinates

Description: Description:

Unknown Coordinate System Geographic Coordinate System:

Name: GC5_WGS_1984
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WGS_1984
Spheroid: WG5_1984
Semimajor Axis: £6373137.0
Semirninor Axis: 6356752.314245179
Inverse Flattening: 298, 257223553

[]show Details Edit... Show Detailz Edit. ..

NOAA CoastWatch

Warn me if the resulting layer will have restricted functionality

About adding XY data

QK Cancel

https://coastwatch.noaa.gov

Warn me if the resulting layer will have restricted functionality

About adding XY data

Ok Cancel

Training 2022, Virtual



Loading Data: CSV file
Add XY Data

1. An Object-ID warning
may appear

2. Click OK

3. If the warning
appeared, Export the
data and re-add the
layer to Map

NOAA CoastWatch

https://coastwatch.noaa.gov

A table containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| 25317_05_TURTLE_TRACK.csv M=
Spedfy the fields for the X, ¥ and Z coordinates:
X Field: mez — e N
¥ Field: me: )
Z Field: |:
= <M The table you specified does not have an Object-1D field so you will not

be able to select, query, or edit the features in the resulting layer, or
Coordinate System define relates far them,

Description: - Afteryou create this layer, you can export it to a shapefile or feature
class if you need these functions. To export a layer, right-click it in the
Table Of Contents and choose Data>Export Data. Add the exported
data to the map as a new layer.

Geographic Coord
Mame: GCS_WGEE
Angular Unit: De
Prime Meridian: ¢
Datum: D_WG5_

Spheroid: WG5S, oK
Sernimajor Axi
Semiminor Axis: 0300702, 311213103 T
Inverse Flattening: 298, 2572235563

Cancel

Show Details Edit...

Warn me if the resulting layer will have restricted functionality

About adding XY data

K Cancel

Training 2022, Virtual




Loading Data: CSV file

« By default, the View will show -
180 to 180, splitting the data at the

Add XY Data

arks Insert Selection Geoprocessing Customize Windows EDC  Help
+- BEE®E -,
3 AL EER Bl Snapping
7 x

‘dateline’

 When we adjusted the longitudes
(subtracting 360), the East
longitudes become ‘westernized’
as values less than -180.
Depending on how the data are
loaded and assigned projection,
they can display across the
dateline.

https://coastwatch.noaa.gov

NOAA CoastWatch

Training 2022, Virtual



Loading Data: CSV file

Open the Catalog

Navigate to the CSV file and right-
click

Select Create Feature Class

Populate the Input Fields,
Coordinate System, and Output
shapefile location

A notification may suggest adding
an ObjectID

NOAA CoastWatch

£ EANCCO
= Toolboxes

My Toolbox

B Systern Tool
({3l Database Server

X Delete

Rename

Export

Create Feature Class 5
¥ Field:
—— Catalog % X [ mean_lon V|
- ol @ E-e % @
Location: ||| 25317_05_TURTLE_TRACK.csv ~||: mean_lat v]
&3 Home - Documents\ArcGIS E Z Field:
= EH Folder Cannectinns . |5NDI'IE-'> v|
5= ¢
:El c .'_.rstem of Input Coordinates...
£
Output
£
= £ E\ArcGIS_ Training Specify output shapefile or feature class:
Bl 25317 0=

) Training'XY25317_05_TURTLE_TF| |

https://coastwatch.noaa.gov

From XY Table... || Create Feature Class r Advanced Geometry Options...
= Eﬂ] Ors =
& My H Create Feature Class From XY Table |
QK Cancel

[3 Read] Createa point feature class using
E&l Track  the XY locations in this table. The
table must already contain two
separate fields containing the ¥
and ¥ coordinates of each point
location. The new feature class will
contain one point for each record
in the table.

Training 2022, Virtual




Loading Data: CSV file Create Feature Class

>
XY Coordinate System
? - | |T*r'|:|e here to search v| Q) | ﬂﬁ v o+

(p-WiE51972 TBE ~
CWES I (G1150)
) WGS 1924 (G1674)
% WGS 1984 (G1762)
. WGS 1984 (G730)
» Select Global Coordinate System © wios 1984 (6873
€ WGS 1924 (Transit)
£ Projected Coordinate Systems

« Set/Confirm the Coordinate system

Current coordinate system:
o S el e Ct WG S 1 9 84 &%Eﬁwfssfsliiqﬁmrity: EPSG

Angular Unit: Degree (0.0174532925199
Prime Meridian: Greenwich (0.0}
Datum: D_WGS_1984
Spheroid: WE5_1954
Semimajor Axis: 56373137.0
Semiminor Axis: 6356752,314245179
Inverse Flattening: 298, 257223563

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Loading Data: CSV file — X]

General Source  Sglection  Display  Symbology  Fields  Definition Query  Labels  Joine & Relates Time  HTML Popup

Extent
Top: 43.869828 dd

* Verify the Coordinate System e 75 cepessec R
Under the Source tab Bottom: 22.709928 dd

Data Source
Data Type: Shapefile Feature Class ~
Shapefile: E:VWArcGIS_Training \TURTLE_TRACK.shp
Geometry Type: Point
Coordinates have 7 values: Mo
Coordinates have measures: Mo

Geographic Coordinate System:  GCS5_WGE5_1934

Datum: D_WGS_1934
Prime Meridian: Greenwich
Angular Unit: Degree W

Set Data Source...

QK Cancel Apply

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Feature Layer Workflow

 The entire Turtle Track is loaded

» Reduce/filter track to only dates between
12/20/2005 and 4/07/2007

« Perform spatial-temporal sampling with the new
Track and SST layer

» Select events from the results to reduce the
results to the track points and corresponding SST
by date

» Export data, Add as layer

 Proceed

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Filter the Feature Layer

its 7 x |
) Open ‘SeIeCt by , Layer: ; [ Xv25317 _dat_DATE_L.ona[.: =]
Attributes’ s 7
- Use Date in the /<' e

SELECT statement
to

* Other selection
methods could
achieve the same
results

date '2008-04-07 00:00:00
| > | >=] [And| dat:'m-ﬂd-ﬂEDD:DD:DD’
< | [e= ] [or | | dote 20080409 0000:00

date '2008-04-10 00:00.00

L]
|:| m m date "2008-04-11 00:00:00° .

| Iz || In | Nulll Get Unigue Values | Go To: I:I

SSECECT * FROM X¥25317_05_dat_DATE_LON120 WHERE:

~

"Date" >= date ‘2005-12-20 00:00:00° AND "Date" <= date 200704 )

Cear | | Vedfy | Hep | Load. | Save.. |

ok | [ ey ][ Goe |

"Date" >= date '2005-12-20 00:00:00' AND "Date" <= date '2007-04-07 00:00:00"

@ NOAA CoastWatch

https://coastwatch.noaa.gov
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Save the Selection as a Layer

» Right-mouse click on the
feature layer

* Follow the Selection
menu to ‘Create Layer
From Selected Features’

 When prompted, accept
‘Add this layer to map’

NOAA CoastWatch

ERmN 25317 05_dat_DATE LON120

*
W] EfArcGlS_Traininginoaag
= Sea Surface Ternperat

Value
™ High: 305

Low: 280

[ = m

&

Copy

Remove

Open Attribute Table

Joins and Relates
Zoom To Layer
Visible Scale Range

Use Symbol Levels

Selection

Zoom To Selected Features

& ® O

Label Features

Edit Features

Convert Features to Graphics...

Convert Symbology to Representation...
Data

Save As Layer File...
Create Layer Package...

Properties...

Pan To Selected Features
Clear Selected Features
Switch Selection

Select All

B E 2%

Make This The Only Selectable Layer

3 Copy Records For Selected Features

‘ @eate I;;g,l:e-r From Sel».‘:-:-:te-:; Featl@ ||

E Open Table Showing Sele

Create Layer From Selected

https://coastwatch.noaa.gov

Features

Create a new layer containing the
selected features

Training 2022, Virtual



Enable Time on the Selection Layer

| Layer Properties x

General Source Selection Display Symbology Fields  Definttion Query Labels  Joins & Relates Tme  HTML Popup

Open Layer Properties

Layer Time: Each feature has a single time field w
Check the ‘Enable time on this

y Time Field: @ ~ | Sample: 5/4/2005
I aye r bOX Selected field is notindexed. Index the fields for better performance.

Field Format: <Date Time =

Set Time Step Interval to 1 Days meswows( 1 Mom D - s
Layer Time Extent: 12202005 12:00:00 AM To: 472007 12:00:00 AM .Calculate

Set Ti m e ZO n e to U TC [l Data changes frequently so calculate time extent automatically.,

Advanced settings

. Time Zone: w
C | I Ck Apply a n d CaICUIa te [values are adjusted for daylight savings

. 4 Time Offset: Years -
Reset Time Step Interval to "1 and = oy amsue

‘Days’
Click OK
—

NOAA CoastWatch https://coastwatch.noaa.gov



Extracting data from the Raster Layer by using the Feature Layer

° ArCG|S: December 20, 2005 Feature Layer

 https://desktop.arcgis.com/en/a = [TLL
rcmap/10.3/tools/spatial-
analyst-toolbox/an-overview-of-
the-extraction-tools.htm April 7, 2007

» ArcToolbox->Spatial Analyst Tools->Extraction »
Sample

¢ QGIS:
474

 https://docs.qgis.org/3.10/en/do Raster Layer — e
cs/user manual/processing alg y
s/qqis/rasteranalysis.html#sam
ple-raster-values

* Processing->Toolbox-> Raster analysis »
Sample raster values algorithm April 7, 2007

December 20, 2005

—

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual


https://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/an-overview-of-the-extraction-tools.htm
https://docs.qgis.org/3.10/en/docs/user_manual/processing_algs/qgis/rasteranalysis.html#sample-raster-values

Extracting data using the Sample Tool

474 days

» By default, the tool will operate for December 20, 2005
all points on a single ‘slice’ of the C ERRERET April 7, 2007

Raster cube.

» Resulting table is a single layer
raster extraction for December
20,2005 for all points (Dec 2005 to
April 2007). 474 days —

December 20, 2005

April 7, 2007

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Extracting data using the Sample Tool

474 days

 Tool performs multidimensional December 20, 2005
extraction retrieving values for all 14N April 7, 2007
slices

» Resulting table has raster values

i . i December 20, 2005
for each point for each time slice

474 days

- AT S 72007

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Extracting data using the Sample Tool

474 days
 Our result requires selecting the December 20, 2005 \
records from the results table to
build a layer with the appropriate April 7,2007 /|
X,y,t between the point and raster

layer
December 20, 2005

474 days

y o Nadee

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Using the Selected Feature Layer for Sampling

* The selected feature layer contains 474 points.
 The SST layer contains 474 raster layers; one for each day.

* Most geoprocessing tools will work with time (which in ArcMap is
managed by the Time Slider), but not always how we would expect.

 The Sample tool will obtain an SST value for each point on each day.
[474 points * 474 days = 224676 records]

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Perform the Sampling

[ ArcToolbox O

i Open the ArCTOOI BOX E’ Space Time Pattern Mining Tools

- = a Spatial Analyst Tools
% Conditional
& Density
% Distance
=] % Extraction
g\ Extract by Attributes

* Find Spatial Analyst Tools-
>Extraction->Sample

g\ Extract by Circle

x\ Extract by Mask

‘I\ Extract by Points

‘I\ Extract by Polygon

"t\ Extract by Rectangle

‘i\ Extract Multi Values to Points

£ —Frtractdalues to Points
"% Sample
&, Generalization

& Groundwater
& Hydrology
& Interpolation
B Local

B Map Algebra
B Math

o B BAylieariate

* Double-click to activate
Sample tool

.

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Perform the Sampling -

% Sample

Input rasters

%\ Kl

<" »Sea Surface Temperature (NOAA)

N

- = x|+ B

» Set the input raster and location —
source fields

( Input location raster or point features )

gl | — e
e ining\turtlesamples

| — ©

» Set a name for the output table | emsns

« Sampling tool has a checkbox to
enable using multidimensions

By default (multidimensional unchecked), the tool will
work on the current date selected in the Time Slider

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual




Perform the Sampling

turtlesamples

* Right-mouse and open the

data table on the

= £ eharcgis_training

===l turtlesamples

turtlesamples table

* Note the layout of the table

* Multiple entries perdate ——

* Analysed_sst column added

« Rowid prefixed to the table

« 224,676 records total —

NOAA CoastWatch

Rowid | TURTLE2005-2007 X ¥ ANALYSED_SST TIME
3 1 0| -170.583514| 35.385402 28918 122002005
2 1] 1704205925 35.180685 28938 122002005
3 2| -170.275334| 35005874 289 52 22002005
4 3| -170.085114| 34885738 28981 M 22002005
3 4| 165801812 348113589 289,78 122002005
L 5| -188.517574 346447 280,11 [M22002005
T 8| -165.240425| 34402485 25044 122002005
& 7| -163.9838536| 3417853 280,83 122002005
9 &| -1638.740027| 34.0052305 280,74 122002005
10 9| -168.484304 | 33.855427 250.81 122002005
1 10( -168.225963| 33.704785 25058 [1220/2005
12 1 -163.00588 | 33.587442 29118 122002005
13 12| -167.827647| 33.45083 29112 M 22002005
14 13| -167.8685197| 33.325883 2591.03 [M220/2005
15 14 -187.513811 3314283 2T 0F[1220/2005
16 /J.E"-‘rm 32822825 291.05 122002005
17| 18| -187.283742| 32732147 29118 122002005
18 17 187118837 | 32.573252 2891.28 22002005
19 18| -185.59582459| 32.420312 2914 122002005
20 18| -185818379| 322838085 2891.5 1220/2005
21 20| -1655842845| 32137523 291.81 [N 22002005
22 21| -185.5816826| 32.043744 291.85 122002005
23 22| -185.48542597| 31.8334458 291.85 122002005
24 23| -185.428122| 31.858773 291.85 122002005
25 24| -1853678959| 31.945385 291.67 [N 22002005
28 25 -168.23245| 31.8825284 2591.58 122002005
27 26| -1685.040152| 32.0204358 29147 M 22002005
=28 27| -185.874184 32 WET AT 291.41 [M22002005
14 4 1 ¥ H (0 out of 224676 Selected)

https://coastwatch.noaa.gov
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Filter the Sampling Results

Enter a WHERE clause to select records in the table window.

 Select by Attribute = ;*"*
 Design an algorithm to grab 55:::
every 475" row. )
- MOD(OBJECTID+2n-x, n) =0 > | [>=] [na

4 €= Or

* nis the every nth record
X is the objectid to start from

* MOD( "Rowid"+949,475)=0

* Note, Rowid may be
OBJECT ID depending on how
data was added

— % | () | | Net

In Mull Get Unigue Values | Go To:

ELECT * FROM turtlesamples
MOD{ "Rowid"+345 475)=0

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Presenter
Presentation Notes
Sample gives results across all dimensions.  IOW,  each point and each SST time slice is stored in the results table -- 474 records per day.  To extract the single turtle location and SST over time,  we need to query the results.  Looking at the results table,  points [0,474] have a recorded SST per day.  So,  we need to find entries in the table by Record ID and incremented point index.
�For example,  the first point is OBJECTID 1 and Point index of 0.  The next point in the track is point 1,  but for the next day is stored in OBJECTID 475.  So advancing each day,  we add 474 to OBJECTID and 1 to the Point index.
�


Filter the Sampling Results e

turtlesamples

e Qur results have 474 records s R e S50 70| 315305008
e« The 2" column shows the Fore S essiien | rse7 oo 13 i3mS00e
sequential order of points in the [ == e | =
track 276 BN
;;—; turtlEanTpﬂ Export Data x>
* The Time column matches the = i =
Date range We eXpeCt. ;;ﬁ? 13;; Lise the same coordinate system as:

2075 1501 this layer's source data

* This selection must be exported = 2518 ) the dt fame

b 3375 the feature dataset you export the data into

a n d th e n d i S p I ayed to a i d i n O u r E:g:; o (only applies if you export to a feature datasetin a geodatabase)

. 10451 4775 | Output table:
fl n a I O u tp u tS . 11'}3?? ;;;; EArcGIS_Training .Samples Turtle Track dbf | E;-
11876 37
* Add the new table to the map e o1
4 A 1T M ;;ﬁ?
8076 OK Cancel

turtlesamples

8551 T8 166 96824 | 32 E20372
9026 19| -166.818379| 32.268085

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Presenter
Presentation Notes
Sample gives results across all dimensions.  IOW,  each point and each SST time slice is stored in the results table -- 474 records per day.  To extract the single turtle location and SST over time,  we need to query the results.  Looking at the results table,  points [0,474] have a recorded SST per day.  So,  we need to find entries in the table by Record ID and incremented point index.
�For example,  the first point is OBJECTID 1 and Point index of 0.  The next point in the track is point 1,  but for the next day is stored in OBJECTID 475.  So advancing each day,  we add 474 to OBJECTID and 1 to the Point index.
�


Display the Sampling Results  [-roee x

| General Source Selection Display Symbology Felds Definition Guery Labels Joins & Relates Time  HTML Popup

* Display the selected results = =5on0™

Time properties

Layer Time: Each feature has a single time field e
* Enable Time (Layer
; Time Field: | TvE «|  sample: 12/20/2005
P ro p e rtl eS ) Selected field iz not indexed. Index the fields for better performance.
Field Format: <Date/ Time = w
Time Step Interval: Days e
Layer Time Extent: To: Caloulate

] Data changes frequently so calculate time extent automatically.

Advanced settings
Time Zone: (UTC) Coordinated Universal Time L

[ ] values are adjusted for daylight savings

[ ]pisplay data cumulatively

QK Cancel Apply

NOAA CoastWatch https://coastwatch.noaa.gov Training 2022, Virtual



Presenter
Presentation Notes
Sample gives results across all dimensions.  IOW,  each point and each SST time slice is stored in the results table -- 474 records per day.  To extract the single turtle location and SST over time,  we need to query the results.  Looking at the results table,  points [0,474] have a recorded SST per day.  So,  we need to find entries in the table by Record ID and incremented point index.
�For example,  the first point is OBJECTID 1 and Point index of 0.  The next point in the track is point 1,  but for the next day is stored in OBJECTID 475.  So advancing each day,  we add 474 to OBJECTID and 1 to the Point index.
�


Rename samples layer
Modify Icon

Remove Turtle2005-
2007 layer and table

Enable Time Slider

Table Of Contents

= = layers
= £ E\AreGIS_ Training
=] SamplesTurtleTrack Events
*
= O Turtle2005-2007 Events
-
B Turtle2005-2007
B SamplesTurtleTrack
=l ] EfArcGIS_Training\noaacwBLEMDEDsstDaily_180 t
= Sea Surface Ternperature (NOAA)

Value
™ High: 305

Low : 280

= B3 earcgis_training
B turtlesamples

Tirme Slider
ﬁ|g|ﬁ|| Time is disabled on this map ||—+qp|
I4 B | B

4/7j2007 12:00:00 P | 22 (5

S&f| 12/20/2005 12:00:00 PM

@ @ By
® & g0
., e R :.‘ . Q‘OOQ.M
4, ® % @ some?
o % &
LR +®
Spe oT Ty @

@ NOAA CoastWatch

https://coastwatch.noaa.gov
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Output 2: Map output showing turtle locations and parameter values

 Disable Time (on slider)

« Open Layer Properties
on Turtle layer

 Assign color ramp and

Time Slider

Time is disabled on this map

_|—--|=-<1>

<ﬁ|-f £l
il

sol 12120

classification — 25 levels

(Quantities to
analysed_sst)

 Turn off raster visibility
e Turn on Basemap

@ NOAA CoastWatch

https://coastwatch.noaa.gov

h il el

Lsgand

Turtle Track 12/20/2005-4/7 /2007

AMALY S5ED_5
- 287.54 - 28793
- 287.94 - 28822
- 288.23 - 288 .44
- 28845 - 28887
- 288848 - 28890
- 288.91 - 28908
@ 289.09-28923
© 28926 - 289.40
© 289 41-289.59
© 289 80-28978
° 2H9.79-289948
o ZA9.99-29021
o 2A40.22-29044
o 2A0.45-290.70
o 240.71-29094
o 20.95-291.18
o X117 -291.44
o 21.45-29174
o  21.75-2492049
° 282 10-292 58
© 242 59 -29338
L] 293.37 -294.40
- 294.41-295.148
- 295.19 - 29822
- 206.23 - 29737

Training 2022, Virtual




Output 3: Graph of parameter value for each turtle location vs Time

Table
ERIR R R
H Find and Replace...
% Select By Attributes... Y Temperature(K) TIME
85402 28916 |12/20/2005
° O th 180885 288.94 [12/21/2005
pen e B  Switch Selection D0saT4 2B8.78 [12/22/2005
SamplesTurtleTrackTble = i I
Add Field... M 5447 28913 [12/25/2005
Turn All Fields On M02439 28913 | 12262005
_ _ 117868 289.04 [12/27/2005
Show Field Aliases 06303 289,32 [12/28/2005
Arrange Tables y B55427 289.58 [12/29/2005
o Rename the ANALYSED S 704795 289.54 [12/30/2005
_— Restore Default Column Widths ERT447 289 86 |12/31/2005
COIU mn to Tempe ratu re(K) Restore Default Field Crder h45053 289.7 |11/2008
: 25588 290.04 [ 1/2/2006
Joins and Relates » 14283 289.78 | /312006
Related Tables » BZ2E25 28968 | 1/4/2008
732147 289.4 [1/5/2006
. , iy Create Graph.. |573252 288.39 [1/6/2006
° S | t C t G ph 420312 289.58 | 1/7/2008
e eC rea e ra ] Create Graph DRADAS 589 95 | 1/2/2008
* | Creates a graph from the table. 137528 250.26 | 1/9/2006
e D43744 290.25 [1/10/2006
Reports , BeB4ss 290.55 [1/11/2006
55778 290.43 [1/12/2006
Bxport.. B45355 280.68 1132006
62584 250.34 [1/14/2006
Appearance...
: . . 20435 289.87 [1/15/2006
27 | 27| -165.874184| 32.087047 289.73 | 1/16/2006

TR 1 % E (0 out of 474 Selected)

{Samples Turtie frack
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Output 3: Graph of parameter value for each turtle location vs Time

Ail

! Graph type:

|| vertical Line

| Layer/Table:

« Select the Graph type: | B sompiestunietack -]

Vertical Line | v e

| ¥ field (optional):
1 ¥ label field:

| Vertical axis:

° Set the Y and X axes | Horizontal axis:
 Temperature(K) vs Time | Bkt mleo=nd

| Colar:

| Stairs mode:
Line Symbal

» Continue with the Wizard
to finalize your chart. | 2 o

Width: Style:

| Vertical Line
1 Add -

: About graphs

NOAA CoastWatch

| Temperature (k) v |
TIME v |None  ~
| <None> v|
|Left v|
| Bottom v|

[ ] show labels (marks)

Custom w - =

off W

Load Template

https://coastwatch.noaa.gov
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Output 3: Graph of parameter value for each turtle location vs Time

Temperature (K) encountered by Turtle Tag 25317

5 A !
- - - +
) o
288 ¥
5 T T T T T T T
12-Feb-06 13-Apr-06 12-Jun-06 11-Aug-06 10-Oct-06 9-Dec-06 7-Feb-07
TIME

Data courtesy NOAA
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Output 4: Export Movie showing Turtle, Parameter, TurtleWatch Zone

https://www.fisheries.noaa.gov/resource/map/turtlewatch

e TurtleWatch Zone:

1. Most loggerhead turtles stay in water colder than 65.5°F (about
18.5°C). When the 65.5°F temperature contour is drawn on a map of
the current sea surface temperature conditions, it delineates the current
southern boundary of the loggerhead's preferred habitat. Over 50% of
recorded loggerhead interactions occurred in waters between this
southern 65.5°F boundary and the 63.5°F temperature contour to the

north.
2. Converting F to K: 290.65 - 291.65 K
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Output 4: Export Movie showing Turtle, Parameter, TurtleWatch Zone

>
General Source Edent Digplay Symbology NetCDF  Time
» Copy and Paste SST S . S
Vector Field | raw raster grouping values into classes E' E
raster Iayer Unique Vales
Classited | SHIN
g?s-;tsgnfléolnr Value <VALUE = Mormalization <Mone=
Classification
Manual Classes| 1 w Classify...
« Rename and Open SST
- et -
raster Layer Properties :
ymbal  Range Label
[ Jea7-291 287 - 291
[ ]show dass breaks using cell values Display NoData as —|
fbout cvrmbolo []uze hillshade effect 7. |1
QK Cancel Apphy
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Output 4: Export Movie showing Turtle, Parameter, TurtleWatch Zone

>
. Classification Classification Statistics
¢ Ste pS . Method: | Manual ol Count: 43708
1. Add TurtleWatch . 5
u - Mandmurm: 298
' e Sum: 12,783,853
ZO n e Exdusion ... Samp"ng . Mean: 292,4331381
Standard Deviation: 3.268439308
Columns: 100 5 [ ] show Std. Dev. []show Mean
2 EX Ort MOVIG 2000 Data Exclusion Properties ¢ Break Values Yo
. p 291
Value  Legend
6000+ Excluded values: |29'|]"|35 -291.65
Enter values and/or ranges to exclude from the
40004+ classification separated by semicolons. For
example, 1; 3; 57. 8.5--121
2000+
QK Cancel Apply
0= | | ' y | 0K
287 289.75 2825 28525 288
[ ]snap breaks to data values Cancel
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Time Slider — Check Settings i —

Time zone: |{].JTC) Coordinated Universa | Time [

g zlide [] adjust for daylight saving changes
relElE=1 12/19/2005 12:00-00 PM to 12/20/2005 12:00-00 PM | =4

Time step interval: Days w Restore Default
8 . M| P Time window: Days
= |
5 12/20/2005 12:00:00 PM 4/7/2007 12:00:00 PM =W Time window options: Display data for entire time window ~
Display date format: | <default= ~ |
1 . Display time format: | nnnnn > ~ |
* If layers do not display, check:
[ show time on map display Appearance...
* Time Zone e

« Step Interval -
o Time Window Time Display Time Extent  playback Other

Restrict ful time extent to: Sea Surface Temperature (NOAR) ~|
* When the Feature data were | :@ —_—"
added, the time defaulted to P ——

MM/DD/YYYY 00:00 AM, so

the time window must be set to
allow display of both the Raster
and Points Layers o || o
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Output 4: Export Movie showing Turtle, Parameter, TurtleWatch Zone

6/4/2006 12:00:00 PM to 6/5/2006 12:00:00 PM | s 4
« Save your work! i JiC
“4 12202005 12:00:00 PM 4f7/2007 1:00:00pM > (@

) Use the Tlme Table Of Contents 1 x
Slider to save the [lses:

= = Layers

mOVie = Turtle Track 12/20/2005-4/7/2007
@

= TurtleWatch Zone

 Select a codec

[]287- 2%

O
= Sea Surface Temperature (WOAA)

Value
™ High: 305

Low : 280
[0 Reference

= Basemap
[0 World Ocean Base
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Other considerations

* Time: Consider adding a default time to the Turtle Points

* Units: Kelvin is not usually easily related to when communicating
temperature. Use the appropriate units to communicate your results.
The Map Algebra->Raster Calculator or Math->Minus tools can be
Esed tr? convert the Raster data to either degrees Celsius or

arenheit.

« Sampling: Often, tools can accept multiple raster layers to sample. If
you have a few raster datasets, try loading each time slice as a
separate layer. You could also do this with multiple parameters.
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End of Exercise

https://coastwatch.noaa.gov
coastwatch.info@noaa.gov
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Presenter
Presentation Notes
https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial/4.-extract-data-along-a-turtle-track

ArcGIS Exercise:  (parallel https://coastwatch.gitbook.io/satellite-course/tutorials/python-tutorial/4.-extract-data-along-a-turtle-track,  including modified Jupyter notebook for ArcGIS)
Extract data along a turtle track
Import Turtle CSV: The track data can be downloaded here: https://oceanwatch.pifsc.noaa.gov/files/25317_05.dat
Convert to Shape
Import Chlor and SST
Methods
Point-by-point via ERDDAP/THREDDS
Obtain raster
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