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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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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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E S Rl S U p po rt PrOd uct Llfe CYC' € Product Lifecycle Policy
for ArCMap Product: ArcGIS Desktop 10.8.1

Release Date: July 28, 2020

1 0-8- 1 Support status: General Availability

General Availability Extended Support Mature Support Retired
Reguest Case v v v
Technical Support —| Phone and Chat v v v
Online support
v v v v
esources
Software updates and
v v
patches
Software Support — Software hotfixes v v
This slide has no audio |
New environment
T v
certification
‘ Note for Software Hotfixes: For details about hotfix policies, please refer to the Developer Technologies section in

the Esri Product Lifecvcle Subnort Policv document.

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




Versioning:
2020, Soracco

Using Satellite Data in GIS: Tools

Michael Soracco
NOAA Affiliate for NOAA CoastWatch
College Park, MD

https://coastwatch.noaa.gov
coastwatch.info@noaa.gov




Overview: Tools/Methods

ArcToolbox O X

@l ArcToolbox A
&3 3D Analyst Tools
& Analysis Tools
+ ArcGIS built-ins g e
@ Conversion Tools
&) Data Interoperability Tools
& Data Management Tools
&) Editing Tools
& Geocoding Tools
® ArCG I S ad d _O n S @ Geostatistical Analyst Tools
e Linear Referencing Tools

= & Multidimension Tools

#, Feature to NetCDF

#, Make NetCDF Feature Layer

‘\ Make NetCDF Raster Layer
® E t I ., Make NetCDF Table View

X e r n a #, Make OPeNDAP Raster Layer

# Raster to NetCDF
#, Select by Dimension
#, Table to NetCDF

& Network Analyst Tools

@ Parcel Fabric Tools
[n} h Crlhermatire TAanle

ArcMap’s Toolbox
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Useful Extensions / Add-ons

» ArcGIS Spatial Analyst (license) — ESRI
- Raster tools

- Environmental Data Connector (EDC v1.3.7.1)

« Helper tool to obtain multidimensional data (space-time-+)

* Run from ArcMap or as standalone

» Graphical-user-interface to ERDDAP / THREDDS services

* https://www.pfeg.noaa.gov/products/EDC/EDCdownloads.html

» CoastWatch Utilities:

« Command line tools: cwexport, cwsample, cwrender
« https://coastwatch.noaa.qgov/cw/user-resources/coastwatch-utilities.html
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Methods to add Satellite Data

« WMS and WCS
@€ V2020006_A1_WWOO_chlora
@ BlendedSSTSkmNightAggGHRSSTOSPOR... 1
€ V2018150_A1_WWO0O_chlora .
e S2A_MSI_2020_01_21_15_55_51_TI18SUH_L... 1/24/2020 2:4
- 3D Obj @ VXSCCW_B2019161_C158_010153-011607...  1/23/2020 10:03 A}
- Drag-n-drop e e e
* GeoTlFF, HDF, NetCDF, JPEG2000 v e e T o aan
;5221": i
» Multidimension Toolbox s> »=
«  Make OpenDAP Raster Layer (ArcToolbox->Multidimensional Tools)
+  Make NetCDF Raster Layer (ArcToolbox->Multidimensional Tools)
- EDC (Environmental Data Connector) eoc
[}

Programmatically: Python, Jupyter Notebooks T
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Web Mapping and Coverage Services (WMS and WCS)

Add Data - TN
WMS: image @\

- Pocuments\ArcGIS v %@LE'E'IE|ELJ&

5 Home - Documents\ArcGIS
WC S : d ata Val u eS (3] Folder Connectio

@Toolboxes

({7 Database Servers

. C5lDatabase Conngftions
Comments. KiGISSewers)
-~ My Hosted Services

- Ok for single time/place S ing Comestions
- Can be frustrating on finding the -
CO rreCt U RL Show of type: | patasets, Layers and Results v Cancel

- Each change in PZI results in refresh
call...and sometimes errors
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And som

etimes errors...

lookin: | & Analysed blended seasurface b v | 4 fay le

< estimated error standard deviation of analysed_sst
“* sea_ice_area_fraction

“* sea_land_ice_bit_mask

“ sea_surface_foundation_temperature

URL: | https: /coastwatch.noaa.gov,thredds wms/Blended/SSTSkm/Night/GHRSSTOSPO/202C v |
Examples: http: //www.myserver.com/arcgis/services/mymap/MapSe
http: /fwww.example.com/servlet/com.esri.wms.Esrimap?
Version: 1.3.0 e One or more layers failed to draw:
Custom Parameters . ) . )
: STAR TDS Installation: WMS service exceptions:Service Error
Parameter Value Description: Unexpected error of java.io.IOException
P P type ] P foundation_temperature Add
ers and Results v Cancel
Server Layers
Get Layers
&- STAR TDS Installation Name: ion Customize Windows EDC Help
- STAR TDS Installation analysed_sst N — A1 1T =T
[=- Analysed blended sea surface temper; X O MR g
; Abstract:
i sea_land_ice_bit_mask Bie0fContents L Al

analysed sea surface temperature

18 S8

sea_ice_area_fraction
estimated error standard deviatior| | LatLongBoundingB

; -179.975006, -89.
sea_surface_foundation_tempera 89.574958

One or more layers failed to draw:
Scale range:

Supported SRS: requests. . ) . .
EPSG:4326. CRS:dl | STAR TDS Installation: WMS service exceptions:Service Error
< > || epar-277nn Foecll | Description: You may only create a map from 1 layer(s) at a time
Account (Optional)
User: I I
Password: l I Save
e

Minimum:0.000000f | STAR TDS Installation: This WMS Service has a layer limit of 1 per
Maximum:0.000008 | request. Try to add each WMS sub layer individually to send multiple

OK Cancel
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Drag -n- Drop ]

BlendedSST

SkmNightA

ggGHRSST

0SP0O2020
@ Untitled - ArcMap — O
File Edit View Bookmarks Insert Selection Geoprd g Customize Windows EDC Help

Deds B x| o - 18723047

* Quick and easy

Table Of Contents 1 x

: G
EEER A= 9
=

N 300 17}

. 299 ]

E

» Requires configuration

Q ntitled - ArcMag - ]
[symbology, NetCDF, time, time slider] e T TS
RE[TO 2552 L) Al Rk & .
Table Of Contents 1 x ~ m
3CB|E o
Rl onalysed st =
« Comments: =

-
Low: 300.21

- Defaults to first variable
- Don’t always get what you want

-69.816 16.093 Decimal Degrees
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Make Open DAP RaSter Layer ArcToolbox->Multidimension Tools->Make OpenDAP Raster Layer

Input OPeNDAP URL

{ A feW CI iCkS »> e _’,\\ I’ Ihtms://coasm'atd'l.noaa.go

v/thredds/dodsC/BlendedSST SkmNightAggGHRSSTOSPO2020 I B

Variable

| analysed_sst
X Dimension

| lon

* Menu-driven configuration to maximize i

usefulness s

analysed_sst_Layer

- Handles file or aggregates. Enter URL

without extension

* Requires additional configuration [time,

time slider] to maximize usefulness

- Comments:
+ Unexpected Errors

- Results may vary

Extent (optional)
Y Maximum
30.000000
X Maximum
~167.000000 | | -165.000000
Y Minimum
15.000000 Clear
Dimension Values (optional) l
Start Value End Value +
time 01/25/2020 12:00:00 PM 01/28/2020 12:00:00 PM x
1
2
< >
| Value Selection Method (optional)
| BY_VALUE V]
Cell Registration (optional)
| |center v
OK Cancel Environments... Show Help >>

NOAA CoastWatch https://coastwatch.noaa.gov
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Make NetCDF RaSter Layer ArcToolbox->Multidimension Tools->Make NetCDF Raster Layer

\\' aKC vELUL L a>LcC LaycC D

Input netCDF File
| C:\Users\midﬁel.soracco\Documents\saatd1\NetCDF\BIendedSSTSkmNightAggGHRSSTOSPO2020_var| E’?

Variable
I analysed_sst v ‘

@ AfeW CIiCkS B>® > X Dimension

llon v|

Y Dimension
| lat v |

Output Raster Layer
| analysed_sst_Layer1 |

- Menu-driven configuration to i
maximize usefulness P ks o) g

Dimension Value o=
time x
[ [ [] f
* Requires configuration .
[time, time slider] |
< >
Value Selection Method (optional)
| BY_VALUE v
Cell Registration (optional)
| CENTER 7]
oK Cancel Environments... Show Help >>

%
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Layer Properties: Symbology

* ArcToolbox->
Multidimension Tools->
Make NetCDF Raster

Layer

* Menu-driven
configuration to
maximize usefulness

NOAA CoastWatch

General Source Extent Display Symbology Fields

Show:

Vector Field
| | Unique Values
| | Classified

Discrete Color

About symbology

https://coastwatch.noaa.gov

NetCDF  Joins & Relates Time

'Stretch values along a color ramp E?
N
Color Value Label Labeling
- 3014 | High: 301.4 |
- 300.21 [ Low : 300.21 |
coorRane: (R I |
[ pisplay Background Value: 0 as|]|~
[Juse hillshade effect 211 Display NoData as[_ |+
Stretch
Type: Standard Deviations v Histograms
n: Invert
(] Apply Gamma Stretch: 1 v
0K Cancel Apply

Training 2021, Virtual




Layer Properties: NetCDF

General Source Extent Display Symbology Fields NetCDF  Joins & Relates Time

l Variable: analysed_sst v

* ArcToolbox->
Multidimension Tools-> .
Make NetCDF Raster .

Layer

X Dimension: lon v

Dimension Values:

 Menu-driven v
CO nfi g u ratio n to Vertical Dimension: v
maximize usefulness

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual



Layer Properties: Time

General Source Extent Display Symbology Fields NetCDF Joins & Relates Time

Enable time on this layer
Time properties

Layer Time: Layer has time as a dimension. v

* ArcToolbox-
>Multidimension rime dmersin: [ame e

TOO I S->M a ke N etC D F Field Format: <Date/ Time> v

Time Step Interval: Days v
I {aSte r Laye r Layer Time Extent: 1/1/2020 12:00:00PM  To: 1/28/2020 12:00:00 PM

Calculate
[[]pata changes frequently so calculate time extent automatically.
Advanced settings
Time Zone: (UTC) Coordinated Universal Time v
[Jvalues are adjusted for daylight savings
Time Offset: Years v
([ M e n u —d rive n Display data cumulatively
configuration to
maximize usefulness
0K Cancel Apply
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Enable Time Slider for the Map

—
@ untitled - ArcMap - O X
£ ? File Edit View Bookmarks |Insert Selection Geoprocessin Customize Windows EDC Hel
- Select the ‘Tim i "
Select the ‘Time A o e
NREES B x| o b - [[1:6.466.931 v EEERE Pe
[] , [] [] _ B - =e
Slider’ icon to activate RCIEEIE LT R YoF 1 o Lo
. Table Of Contents ax [:l]
- = ¥ Time Slider °
the slider control LR g
= Open the Time Slider window to o
B S layers control the time period a
= represented by the data in this @
Value map. p
™ High:301.4 @
[ Disabled if none of the layers in a
Low : 300.21 your map have time properties =
T enabled.
lime Slide @ Press F1 for more help.
reliElE=1 1/18/2020 12:00:00 PM | =t 4
14 0 I
1
< 1/1/2020 12:00:00 PM 1/28/2020 12:00:00 PM :&“ ' 5
v
j@e|&n < >
-63.898 20.456 Decimal Degrees

Training 2021, Virtual
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Export Data to Geospatial Database

- Right-mouse-click on N !
Iayer -> CIiCk Data -> Use the same coordinate system as:

(®) this layer's source data

EXpO rt Data (O the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Qutput raster catalog:

—Documems\AmG I1S\Default.gdb\Export_Output_8 ] B

+ Set the desired
GeoDatabase location

OK Cancel

+ Select Export

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual



Recap Methods to add Satellite Data

- Drag-n-drop

€ V2020006_A1_WWOO_chlora

- GeoTIFF, HDF, NetCDF, JPEG2000 .

@ S2A_MSI_2020_01_21_15_55_51_TI8SUH_L... 1/24/2020%

P 30O0bj @ VXSCCW_B2019161_C158_010153-011607...  1/23/2020 10- QN

H H H ] Deskto € VXSCCW_B2020022_C248_002301-224552...  1/23/2020 8:59 Al
‘ M u Itld I me n s I O n TOOI box -' e *K‘\' f Docun Q VXSCCW_B2020022_C248_002301-224552...  1/23/2020 8:37 AM
$ Downl VXSCCW_B2019140_C11_230352-231806 ...  1/22/2020 4:04 P

+  Make NetCDF Raster Layer (ArcToolbox->Multidimensional Tools) B hanc | @ FROEZLIN e

& Picture
B Videos

28 Local (VY €
9items 1 item selected 189 KB

|

- EDC (Environmental Data Connector) eoc
« Programmatically: Python, Jupyter Notebooks

» Multidimension Toolbox
«  Make OpenDAP Raster Layer (ArcToolbox->Multidimensional Tools)

« WMS and WCS

2505.814 279.07 Unknown Units

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




Environmental Data Connector

] Updated for ArCMap 10.8 ‘?' C.atalog URL: | :hnps:lloceanwatch.pfeg.noaa.govnhreddslcatalog.xml } H Connect f
- Connects to a variety of services |° ; | } \
* Provides data listings —— -
o~ [ Satellite Datasets
* Subsets by space and time to J 53t ™
only retrieve data that is needed {5 vl i Dzt 207
o~ [ Remotely Served Datasets
- Simplifies import by automating
the ‘layer properties’ steps

S res

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual



Installing EDC

» Use Java to run the ‘setup.jar’ file
- Java —jar <path>\setup.jar
- Upon execution, it will re-launch under wscript with command-line
options
* |nstallation:
 Creates directory for EDC standalone programs
* Integrates with ArcMap
* Requires advance installation of Java (OpenJDK)
- Extra steps/permissions if installed within Program Files.

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




C Q@ Untiied - ArcMaf -
ACtlvatIng EDC File Edit View Bookmarks Insert Selection Geoprocessing Customize Wi
DS i ) b - |[1:6.466.931 v aZ
QAT 2kl «=» ) Al W)

Imc?' onmental Data Connecto O
[ Browse | Log |

- Activated by selecting the

|
) Direct Access URL: I
|
|

Connect

Connect

|
EDC menu - \

® ERDDAP Server:

https:/loceanwatch.pifsc.noaa.govierddap vH Connect ‘

Search Datasets: | ‘

" N " Dataset Listing Dataset Info

® M e n u - d r I Ve n CO n fl g u rat I O n to The List of All Active Datas€®| | Tjje: Chlorophyll a Concentration, NPP VIIRS - CoastWatch - Daily, 2012-pres| ™|
| | hlorophyll a Concentration,
. . hlorophyll a Concentration, | _ . .
hlorophyll a Concentration, Dataset ID: noaa_snpp_chla_daily

I I l aXI I I l I Ze u Se u n e SS hlorophyll a concentration, | |
hlorophyll a concentration, Institution: STAR
Chlorophyll a Concentration,
(Chlorophyll a Concentration,
(Chlorophyll a Concentration,
Chlorophyll a Concentration,

Background Info: https:/coastwatch.noaa.gov

Chlorophyll a Concentration, Summary: Visible and Infrared Imager/Radiometer Suite/Suomi-NPP (VIIRSN) B
. . (Chlorophyll a Concentration, NOAA/STAR Ocean Color Team through NOAA Multi-Sensor Level 1 to Level 2
® Coral Bleaching Alert Area 7 system (MSL12) using the Ocean Color improved satellite data record. This is da
ICoral Bleaching HotSpot, Cor|

gl resolution. More info:
- -0 ' https://coastwatch.noaa.gov/cw_html/OceanColor_Science_Quality VIIRS _SNP:

" DEPRECATED - Ocean Surfac X X N R
Sy n C I n g at a Kd490, Aqua MODIS - 8-Day, cdm_data_type = Grid VARTABLES (all of which use the dimensions =

Kd490, Aqua MODIS - Daily, 2 < I | Dl
Kd490, Aqua MODIS - Monthl{ |
— EDC Processing: Griddap l ‘ Tabledap ‘
] [»]
Connected... https:/loceanwatch.pifsc.noaa.gov/erddap/

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




Activated by
selecting the
EDC menu

Menu-driven
configuration
to maximize
usefulness

Custom Time
Slider for
syncing data

@ NOAA CoastWatch

EDC

Browse Log 23 Grid - Subset & Process

=
NetCDF Filename: Single Scan | Add Dataset

Variables:

[ 1T [ |
1 Toggle “ Select All !‘1 Select None l

[v] [ATastn]Temperature, All Surf...

Output Options:

Raster ’ Feature \

eoc Processing Data...
Trimming: ATastn: reading data

Band Dimension:

2D \ J & 9 Import Track

1

eo]x] O

N Time Interval (sec): 15088.75084906942  # Timesteps Selected: 58
BT
[43.414
- —_— -12-31 SHE
FQT ’7_120. ¢ 2005-12-3 2020-0 39.
35,50 ‘

@ start:[2020-01-20/ (3 /01:01:00

] Process

Stop:[2020-01-30/ (3 [01:01:00

[»

https://coastwatch.noaa.gov
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Q
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows EDC Help
Deds & & - [17683551 ¢ EEE®E e,
R ille= [ H-T KO 7B 2NHS TR |
Table Of Contents ax r3 Gl
J C‘ ":"\, u g;
- Layer and Layer’s k9o
Tempera |
Legend are loaded 5 5 Tompas Loged
. . V'aluta %
time-enabled with § 3
= Low : -208.61
default scaling and
color bar applied.
“auWD>M» El
[?IIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIl
1/20/2020 4:49:00 AM 1/20/2020 4:49:00 AM 1/30/2020 6:01:00 AM !
v
@m0 < >

240.763 43.958 Decimal Degrees
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@ Uriitd - Arc

File Edit View Bookmarks |Insert Selection Geoprocessing Customize Windows EDC Help
Ogda B x| 0 b -|[17683550 Vi BRI P
RO 2kille= K-E 8@ 7B 2NDR DR
Table Of Contents rx /

- Spatial alignment [EEECE

e > » E
=] GSHHS_f_L1

= L
| 1/20/2020 4:49:00 AM 1/20/2020 4:49:00 AM 1/30/2020 6:01:00 AM

Tempera
= [0 Tempera (Legend)
Value

™ High : 44.228 K\

—_— —

yaleas @ Bojeled g

-
Low: -208.61

K

jBla| & n < ' >

231.731 36.078 Decimal Degrees

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




Q) untitled - ArcMap - O
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows EDC Help

O ds& B x |9 | - |[1:125000000 v EEE | P

QOO I« -0 8@ BINAHR TR,

Table Of Contents ax

» Time Slider shows ;L:; - a au>» B
. Chlorop {] '
allgnment/range Of = [ Chlorop (Legend) TR e e e e e e e e e e e e e e e e e e T e e

Value 1/11/2020 12:00:00 PM 1/28/2020 12:00:00 AM 1/30/2020 6:01:00 AM

d

yaseas Q[ | Goiereo gl

High . 0483%3 :::7'1'1'1!1'111l1l‘l111111111111l1l11111111111'1111111l1111111111111'1l11 rrrrrrrrrrrrrTTTy
[
e pO ra a a. = HH Tempera

-
Low: 0.0306784

&

=
o

MODISAQ -
= [0 MODISAQ (Legend)

Value
™ High:45.133

3

Low:0

SstAnal
= [ SstAnal (Legend) T ..

Value
™ High: 28.106

-
Low:9.217

= GSHHS_f_L1
(I
SstAnal
= [ SstAnal (Legend)

Value
™ High : 27.865

vijgla| & n < >

332,796 60.072 Decimal Degrees
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Additional Services to Obtain Data

ttps:/ /www.star.nesdis.noaa.gov/thredds/socd/coastwatch/catalog coastwatch.

¢ O p e n DA P Dataset Size Last Modified

63 CoastWatch Ocean Data at STAR THREDDS Server

[i] Ocean Color o

[:3 EXPERIMENTAL Near Real-time Data (processed by CoastWatch)

o TH R E D DS @ VIIRS NPP and N20 Global (NOAA-MSL12)/ o
E] NRT DINEOF Global 9 km Mapped Products, Merged VIIRS NPP and N20@ (NOAA-MSL12)

@ Daily DINEOF Chlorophyll-a Products/

E] VIIRS NPP and N2@ CONUS (NOAA-MSL12)/

E} OLCI S3A and S3B Global (from EUMETSAT L2)/ o
[ ]

[.:..3 OLCTI S3A and S3B CONUS (from EUMETSAT L2)/

EB EXPERIMENTAL Life of Mission and Science Quality Data (processed by MECB and CoastWatch)
[:3 NPP VIIRS Life of Mission Global (NOAA-MSL12)/

m Science DINEOF Global 2 km Mapped Products, Merged VIIRS NPP and N2@ (NOAA-MSL12)

E} Daily DINEOF Chlorophyll-a Products/

Example of THREDDS Catalog

‘ NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual




OpenDAP (Open Data Access Protocol)

Dataset {
) D t rr] d I Float64 time[time = 6575];
a a O e Float32 latitude[latitude = 3602];
Float32 longitude[longitude = 7200];
GRID {
ARRAY:
Float32 analysed_sst[time = 6575][latitude = 36@@][longitude = 7200];
° MAPS:

Application Program Interface (API) lostes cimepcine - o575

Float32 latitude[latitude = 3600];
Float32 longitude[longitude = 7208@];
} analysed_sst;

GRID {
- Dataset Descriptor Structure (DDS) o PO
* https://coastwatch.noaa.gov/erddap/griddap/noaa Flost32 1;;;;335;;;;;:3;; el
cwBLENDEDsstDaily.dds ) analysis_error;
:zEg:e mask[time = 6575][latitude = 3600][longitude = 72@0];
: ilgiﬁgg tiﬁiiﬁize thizzl;= 3600];
- Dataset Attribute Structure (DAS) RS Rl I,
- https://coastwatch.noaa.gov/erddap/griddap/noaa &=t
CWBLENDEDSStDaIIV.daS r~|A;§?at32 sea_ice_fraction[time = 6575][latitude = 3600][longitude = 7200];
Eis:ti‘; iiﬁiEﬁég‘?gt?iZﬁlz sco;
Float32 longitude[longitude = 720@];
Y i tinenectonily s
« Used within THREDDS / ERDDAP ) nosee

Example of Dataset Descriptor Structure

NOAA CoastWatch https://coastwatch.noaa.gov Training 2021, Virtual


https://coastwatch.noaa.gov/erddap/griddap/noaacwBLENDEDsstDaily.das
https://coastwatch.noaa.gov/erddap/griddap/noaacwBLENDEDsstDaily.das
https://coastwatch.noaa.gov/erddap/griddap/noaacwBLENDEDsstDaily.das
https://coastwatch.noaa.gov/erddap/griddap/noaacwBLENDEDsstDaily.das

THREDDS and ERDDAP

* Provide additional means to obtain

data

- Temporal and Spatial Subsetting

» Useful services:

* OpenDAP (THREDDS)

* NetCDF Subset Service (THREDDS)
- GRIDDAP (ERDDAP)

- TableDAP (ERDDAP)

NOAA CoastWatch

https://coastwatch.noaa.gov

NOAR

ERDDAP at NOAA CoastWatch

NOAA CoastWatch
Central Operations

Easier access to scientific data

ERDDAP > griddap > Data Access Form o

Sea-Surface Temperature, NOAA Geo-polar Blended Analysis, GHRSST, Near Real-

Time, Global 5km, 2002-Present, Daily &&E8
Institution:  NOAA NESDIS STAR (Dataset ID: noaacwBLENDEDsstDaily)
Information: Summary @ | License @ | FGDC | ISO 19115 | Metadata | Background & | Make a graph

Dataset Title:

Dimensions @ Start @ Stride @ Stop @ Size @ Spacing @ ;
time (UTC) @ [2020-09-06T12:00:00Z [ |2020-09-06T12:00:00Z | 6575 1 day Oh 1m 19s (uneven) |
latitude (degrees_north) @ [-89.975 [ [89.975 | 3600 0.05 (even)
longitude (degrees_east) @ [-179.975 [ [179.975 | 7200 0.05 (even)

Grid Variables (which always also download all of the dimension variables)
analysed_sst (analysed sea surface temperature, kelvin) @

analysis_error (estimated error standard deviation of analysed_sst, degree_C) @
mask (sea/land/ice bit mask) @

sea_ice_fraction (1) @

File type: (more info)

| _htmiTable - View a UTF-8 .html web page with the data in a table. Times are ISO 8601 strings
[ Just generate the URL: ||

(Documentation / Bypass this form) @

(Please be patient. It may take a while to get the data.)
ERDDAP GRIDDAP Data Access Form
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Things to keep track of

Data Units:

- SST may come in Kelvin or degrees Celsius (rarely Farenheit)
« Chl comes in several units that do not necessarily change the values

Time: Check the time zones for data — likely UTC

Dateline: Most satellite data on services are composited daily products and may span
180W-180E

* May introduce a mismatch in actual data collection time across the dateline

Projection / Map Units:

* Note units within ArcMap — usually the first data loaded sets projection and units
+ Ellipsoids/Datum — satellite data is most likely WGS84, land/coastal data may be NADS83
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Additional Resources

* Environmental Data Connector

* Download:
https://www.pfeg.noaa.gov/products/EDC/EDCdownloads.html

+ User Guide: https://www.pfeg.noaa.gov/products/PFELData/EDC/EDC-
1.3.7-ReleaseNotes UserGuide.pdf

- ArcGIS [w/EDC] Satellite Data Tutorials/Examples

« Tutorial for EDC and Make NetCDF Raster
* ArcGIS_EDC_Training_PFEG.pdf
» https://coastwatch.pfeg.noaa.qov/projects/arcqis/
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Using Satellite Data in GIS
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