LP DAAC Web Map Service (WMS)
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Introduction

The Open Geospatial Consortium (OGC) is an international organization dedicated to developing
open web service interface standards for geospatial data served over the internet. A web map
service (WMS) is an OGC standard that allows users to remotely access georeferenced map
images via hypertext transfer protocol (HTTP) requests. These images do not transfer raw data
values but transfer full resolution browse images that are useful as standalone images or as a
base map in a GIS software program. The LP DAAC has made a subset of data products from
the Moderate Resolution Imaging Spectroradiometer (MODIS) collection available as WMS
layers. These layers can be requested and visualized, via HTTP, in an internet browser or in a
program that connects to, and consumes, layers available on a WMS server.

Service URLs

The service URL is the path to the WMS server that provides the map layers and is a component
of all WMS requests. The LP DAAC maintains a separate service URL for each data product
(e.g. MOD11A2.006 or MOD13Q1.006) and its associated data layers (e.g. Daytime Land
Surface Temperature (LST) or Normalized Difference Vegetation Index (NDVI)). The available
services can be found in the following service catalog:
https://Ipdaacqgis.cr.usgs.gov/arcgis/rest/services/WMS?f=pjson

Service URL:

Each data product has its own unique service URL from which WMS request operations (e.g.
GetCapabilities and GetMap) can be performed. Each service URL has the same structure. See
below for an example.

Example service URL

https://lpdaacqis.cr.usgs.gov/arcgis/services/ WMS/MCD1201 006 LC Typel/IlmageSer
ver/WMSServer?

In the example service URL, https://Ipdaacgis.cr.usgs.gov/arcgis/services/ is the base
URL. The subsequent text, WMS/MCD12Q1 006 _LC_Typel/ImageServer/WMSServer,
is the path to the service where WMS/MCD12Q1_006_LC_Typel is the service name
from the service catalog mentioned above.

Available Data Layers
e MODO09AL1.006: Terra MODIS, 8-Day, 500 meter, Surface Reflectance, True Color
Composite (Red = band 1, Green = band 4, Blue = band 3)
o Product information
¢ MOD11A2.006: Terra MODIS, 8-Day, 1,000 meter, Daytime Land Surface
Temperature



https://lpdaacgis.cr.usgs.gov/arcgis/rest/services/WMS?f=pjson
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MCD12Q1_006_LC_Type1/ImageServer/WMSServer?
https://doi.org/10.5067/MODIS/MOD09A1.006

o Product information
MOD13Q1.006: Terra MODIS, 16-Day, 250 meter, Normalized Difference
Vegetation Index (NDVI)
o Product information
MOD14A2.006: Terra MODIS, 8-day, 1,000 meter, Fire Mask
o Product information
MOD15A2H.006: Terra MODIS, 8-Day, 500 meter, Leaf Area Index
o Product information
MOD17A2H.006: Terra MODIS, 8-Day, 500 meter, Gross Primary Productivity
o Product information
MODA44B.006: Terra MODIS, Yearly, 250 meter, Vegetation Continuous Fields
o Product information
MCD12Q1.006: Yearly, 500 meter, Land Cover Type 1: International Geosphere-
Biosphere Programme (IGBP) classification
o Product information

GetCapabilities

GetCapabilities requests return information about the WMS service. The information
returned provides the user insight into available map layers, available output formats,
supported coordinate reference systems, and other parameters required to request the map
layer from the WMS server.

Name: MODO09A1 006 Surface Reflectance
o GetCapabilities

Name: MOD11A2 006 _LST_Day_ 1km
o GetCapabilities

Name: MOD13Q1 006 _250m_16_days NDVI
o GetCapabilities

Name: MOD14A2 _006_FireMask
o GetCapabilities

Name: MOD15A2H 006 Lai_500m
o GetCapabilities

Name: MOD17A2H_006_Gpp_500m
o GetCapabilities

Name: MOD44B_006_Percent_Tree_Cover
o GetCapabilities

Name: MCD12Q1_006 _LC_Typel
o GetCapabilities



https://doi.org/10.5067/MODIS/MOD11A2.006
https://doi.org/10.5067/MODIS/MOD13Q1.006
https://doi.org/10.5067/MODIS/MOD14A2.006
https://doi.org/10.5067/MODIS/MOD15A2H.006
https://doi.org/10.5067/MODIS/MOD17A2H.006
https://doi.org/10.5067/MODIS/MOD44B.006
https://doi.org/10.5067/MODIS/MCD12Q1.006
https://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table/mcd12q1_v006
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD09A1_006_Surface_Reflectance/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD13Q1_006_250m_16_days_NDVI/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD14A2_006_FireMask/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD15A2H_006_Lai_500m/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD17A2H_006_Gpp_500m/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD44B_006_Percent_Tree_Cover/ImageServer/WMSServer?request=GetCapabilities&service=WMS
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MCD12Q1_006_LC_Type1/ImageServer/WMSServer?request=GetCapabilities&service=WMS

GetMap

GetMap requests retrieve a specified WMS map layer from the WMS server. Below is a series of
GetMap requests. Each link will open a map layer in a web browser window.

e Name: MODO09A1 006 Surface Reflectance

o GetMap
e Name: MOD11A2 006 _LST Day 1km

o GetMap
e Name: MOD13Q1 006 250m_16 days NDVI

o GetMap
e Name: MOD14A2_006_FireMask

o GetMap
e Name: MOD15A2H 006 _Lai_500m

o GetMap
e Name: MOD17A2H_006_Gpp_500m

o GetMap
e Name: MOD44B_006 Percent Tree Cover

o GetMap
Name: MCD12Q1 006 _LC Typel

o GetMap

Note: Each service supports the time dimension and thus requires the TIME parameter to be
specified in the GetMap request to obtain the expected WMS layer.

Import WMS layers into a GIS

How to add a WMS layers to QGIS
1. Toadd a WMS layer to QGIS, go to Layer > Add Layer > Add WMS WMTS
Layer...” from the standard toolbar in QGIS Desktop.


https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD09A1_006_Surface_Reflectance/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD09A1_006_Surface_Reflectance:Surface_Reflectance&BBOX=-90,-180,90,180&time=2020-03-21T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD11A2_006_LST_Day_1km:LST_Day_1km_colorize&BBOX=-90,-180,90,180&time=2020-03-13T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD13Q1_006_250m_16_days_NDVI/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD13Q1_006_250m_16_days_NDVI:250m_16_days_NDVI_colorize&BBOX=-90,-180,90,180&time=2020-03-05T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD14A2_006_FireMask/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD14A2_006_FireMask:FireMask_colorize&BBOX=-90,-180,90,180&time=2020-03-21T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD15A2H_006_Lai_500m/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD15A2H_006_Lai_500m:Lai_500m_colorize&BBOX=-90,-180,90,180&time=2020-03-13T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD17A2H_006_Gpp_500m/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD17A2H_006_Gpp_500m:Gpp_500m_colorize&BBOX=-90,-180,90,180&time=2020-03-13T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD44B_006_Percent_Tree_Cover/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MOD44B_006_Percent_Tree_Cover:Percent_Tree_Cover_colorize&BBOX=-90,-180,90,180&time=2018-03-06T00:00:00&FORMAT=image/png
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MCD12Q1_006_LC_Type1/ImageServer/WMSServer?service=WMS&version=1.3.0&request=GetMap&CRS=EPSG:4326&WIDTH=1000&HEIGHT=600&LAYERS=MCD12Q1_006_LC_Type1:LC_Type1_colorize&BBOX=-90,-180,90,180&time=2018-01-01T00:00:00&FORMAT=image/png
https://lpdaacsvc.cr.usgs.gov/ogc/wms?service=WMS&version=1.1.0&request=GetMap&layers=MCD12Q1.2016001.006.LandCover&styles=&bbox=-180.0,-90.00000143999999,180.00000287999998,90.0&width=660&height=330&srs=EPSG:4326&format=application/openlayers
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2. Click New in the Data Source Manager | WMS/WMTS window.

( Data Source Manager | WMS/WMTS X

. Browser
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. i Connect Edit Remove [ Load Save | |Add Default Servers
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Use contextual WMS Legend
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* Layer name

Ready
Close Add || Help

3. Inthe Create a New WMS/WMTS Connection window, add a name for the new

connection and enter the service URL
(https://Ipdaacqis.cr.usgs.gov/arcgis/servicess WMS/MOD11A2 006 LST Day lkm/Ima
geServer/\WMSServer?) into the appropriate fields. Click OK.



https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?request=GetCapabilities
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?request=GetCapabilities

Q Create a New WMS/WMTS Connection

Connection Details

Name |LPDAAC_MOD11A2_LST_WMS |
URL lhttps://lpdaacgs.cr.usgs.gov/arcgis/services/WMS/MODl1A2_IJDG_LST_Day_1km/ImageServeerMSServer?] ]
Authentication

Configurations Basic
Choose or create an authentication configuration

No authentication ¥ ]

Configurations store encrypted credentials in the QGIS authentication database.

WMS/WMTS Options

Referer

DPI-Mode | all
Ignore GetMap/GetTile URI reported in capabilities
Ignore GetFeatureInfo URI reported in capabilities
Ignore axis orientation (WMS 1.3/WMTS)
Ignore reported layer extents
Invert axis orientation

Smooth pixmap transform

4. When the Data Source Manager | WMS/WMTS window is active, click Connect. This
will connect to the WMS server and display all available layers. Select your layer of
interest and click Add.

(@ Data Source Manager | WMS/WMTS

Layers Layer Order Tilesets Server Search

¢ Vector
LPDAAC_MOD11A2_LST_WMS

» Raster New Edit Rt Load save | |Add Default Servers

SV
.Af, Mesh D - Name Title Abstrac
j Deimiteclod 1 Tkm_colorize MOD11A2 006
,4}‘ GeoPackage » 3 MOD11A2_006_LST_Day_Tkm:None MOD11A2_006_...
i [ LST_Day_1km LST_Day_1km
#;, Spatialite 7 default MOD11A2_006_...
o PostgreSQL
4 MssaL
4 »
s Image Encoding
DB2
kit PNG IPEG GIF (8 TIFF SVG
[ Virtual Layer
Ce System (3
Tile size
G wes Request sp sze
* WFS Feature limit for GetFeaturelnfo |10
P}s‘{ ArcGIS Map Server WGS 84 Change...

Use contextual WMS Legend

&g AICGIS Feature Server

GeoNode
* Layer name |MOD11A2_006_LST_Day_1km:LST_Day_1km_colorize

1 Layer(s) selected
Close Add Help

5. Close the Data Source Manager | WMS/WMTS window and explore the WMS layer that
has been added to your viewer.
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6. To leverage the time capabilities of the service, install the TimeManager plugin.

@ Plugins | All (504) X

‘ Al | & Timemanager| aj
/| TimeManager All Plugins

~
N Installed
> On the left you see the list of all plugins available for your QGIS, both

Not installed installed and available for download. Some plugins come with your QGIS
installation while most of them are made available via the plugin repositories.
You can temporarily enable or disable a plugin. To enable or disable a plugin,

3 Upgradeable click its checkbox or double-click its name...
: Plugins showing in red are not loaded because there is a problem. They are
Install from ZIP also listed on the 'Invalid’ tab. Click on the plugin name to see more details,

or to reinstall or uninstall this plugin.

# Settings

Upgrade All Uninstall Plugin Reinstall Plugin

| close || Help |

7. After the TimeManager plugin is installed, click Plugins (on the toolbar) >
TimeManager > Toggle visibility.
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The Time Manager panel will display below the map viewer.
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8. Inthe Time Manager panel click Settings > Add raster (Time manager settings window)

Time Manager @®

| ®| m Export Video | Time frame start | 2000-01-01 00:00:00.000 | % | Time frame size | 1 |2 | minutes v

“« [ . »

’ not set not set



(@ Time manager settings X
e Time M :
ime Manager
Layer name Start End (optional) Enabled Index Time format Add layer g
— || Time Manager filters your layers and displays only layers and features
g Y y¢ plays only laye
‘ Add raster || that match the specified time frame. Time Manager supports vector
= i layers and raster layers (including WMS with TIME dimension).
emove layer
Timestamps have to be in one of the following formats:
® XY-%m-%d XH:%M:%S.%f
%S
4 »
Animation options
Show frame for | 500 < | milliseconds
® XY/%m/%d %H:%M:%S
Play animation backwards © %v/%m/%d BH: %M
. s * %Y/%m/%d
Looping animation e
Do not export empty frames in time managed layers y xfgj:z-:;:m%s'%f
V| Display frame start time on map Time display options : xﬁfi 5:3:‘::%5 -
OK Cancel

9. Select the WMS layer and add the Start time and End time. Click OK in the Select layer
and column(s) window and click OK again in the Time manager settings window.

Q Select layer and column(s)

X
Layer MOD11A2_006_LST_Day_1km:LST_Day_1km_colorize ¥
Start time |2019-04-15T00:00:00] \
End time 2020-03-21T00:00:00 (optional)

Start of date in name End of date in name

Get start from name | 3

-~ 5 -~
Get end from name |0 sllo s
Offset (in sec) 0 s

~ | (optional)
Layer is netCDF file with time dimension

i OK | Cancel

10. In the Time frame size option, adjust the units to match the temporal resolution of the data

layer (i.e. for MOD11A2 006 _LST Day_1km the Time frame size would be set to 8
days.
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11. Click through the time series using the play button (A) or the next arrow (B).
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How to open and browse WMS layers in ArcGIS

The LP DAAC leverages ArcGIS Server to serve each WMS. This fact has an added benefit for
users who have access to the ArcGIS software suite. Rather than connecting to each individual
WMS, ArcGIS user can connect to LP DAAC Image Server endpoint and consume the layers as
Image services. Instructions on how to connect to the Image Server are below.

1. Using the ArcCatalog window in ArcMap double-click on Add ArcGIS Server.

11
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Table Of Contents 2 x ~ Catalog 2 x
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2. Inthe Add ArcGIS Server window:
a. Select Use GIS services and click Next

Add ArcGIS Server X

This wizard guides you through the process of
making a connection to an ArcGIS Server, You can
create a connection to use, publish, or administer
GIS services.

Q lia What would you like to do?

(®) Use GIS services

(O publish GIS services

O Administer GIS server

==

b. In the Server URL box, enter the WMS endpoint URL:
https://Ipdaacqgis.cr.usgs.gov/arcgis/servicessf WMS/MOD11A2 006 LST Day 1k
m/ImageServer/\WMSServer? or enter the Image Server Endpoint URL:
https://Ipdaacgis.cr.usgs.gov/arcgis/services. Click Finish.
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https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?request=GetCapabilities
https://lpdaacgis.cr.usgs.gov/arcgis/services/WMS/MOD11A2_006_LST_Day_1km/ImageServer/WMSServer?request=GetCapabilities
https://lpdaacgis.cr.usgs.gov/arcgis/services

General X

Server URL: https: //lpdaacgis.cr.usgs.gov/arcgis/services| ] |

ArcGIS Server: http: //gisserver.domain.com:6080/arcgis

Authentication (Optional)
User Name: |
Password: |
[ save username Password
ut ArcGlL er connect

T

3. Back in the ArcCatalog window in ArcMap:

a. Select the newly added ArcGIS server from the list under the GIS Servers (A)
folder.

b. Select the WMS folder to list the available WMS layers/Image Services (B).
c. Select the layer you want to view and drag into the ArcMap display (C).

Catalog R
C-2 @ E-efld

Location: |E3 wms v]
@ ] Home - Documents\ArcGIS ~
# [E3 Folder Connections

& @) Toolboxes

@ [ Database Servers

@[3 Database Connections

= EJ GIS Servers
&3 Add ArcGIS Server
&3 Add ArcIMS Server
&2 Add WCS Server
&:| Add WMS Server
&:| Add WMTS Server

= &F arcgis on Ipdaacgis.cr.usgs.gov (user)

# 3 MCD12Q1_006
# [ MCD64A1_006
@ £ MOD13Q1_006
= £ MOD44B_006

# £ Utilities
= B WMs Q
B McD12QT06_LC_Typel
{ilB MOD09A1_006_Surface_Reflectanc
{l® MoD11A2_006_LST_Day_1km ,
1 MoD13Q1_006_250m_16_days_ND
il MoD14A2_006_FireMask
i MOD15A2H_006_Lai_500m
i) MOD17A2H_006_Gpp_500m
g MOD44B_006_Percent_Tree_Cover
B mcp12q1_006_TS
1B Mcps4a1_006_TS
B mop13Q1_006_TS
#B Mopa4B_006_TS
& SampleWorldCities
& [ My Hosted Services
# [ Ready-To-Use Services
# [fJ GeoRSS Connections
& E3 Interoperability Connections
# E§l Tracking Connections v

4. The previous step adds an Image Service to the map viewer. Unlike OGC Web Maps
Services, which return only a georeferenced map image, Image Services provide access to
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image/raster data and thus can be treated as a raster — subjected to not only visualization,
but also queries and geoprocessing in ArcGIS.
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The Image Service time dimension is leveraged through the Time Slider tool. After
adding the Image Service, open the layer properties and selection the Time tab. Ensure
the Time Step Interval is properly set, e.g.,, MOD11A2 006 _LST Day 1km has an 8-day
temporal resolution/Time Step Interval. Click OK.
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Select the Time Slider tool (A) from the toolbar and click the next or play button (B) in
the Time Slider tool to explore the time series.
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