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SRTM Mission

Shuttle Radar Topography Mission (SRTM)

Space Shuttle Endeavour ~
during the 11-day STS-99
mission in February 2000

Used a technique known
as Interferometric
Synthetic Aperture Radar
to generate a DEM at a
near global extent of
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GeoSUR SRTM Derivative Products

Data offerings:

® SRTM derivatives:
" Aspect
® Hillshade
® Shaded Relief
® Slope
® Elevation Data
® SRTM Level 1 (90 m, 3 arc-second)
® HydroSHEDs conditioned DEM
® GMTED2010 Median (7.5, 15, and 30 arc-second)
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Global Multi-resolution Terrain Elevation Data 2010

Primary Goal

Developed a global medium scale elevation model to
replace GTOPO30. Generated seven products at
three separate resolutions (horizontal post spacings)

of 30 arc-seconds (1 km), 15 arc-seconds (500 m),

and 7.5 arc-seconds (250 m) from the best available

higher resolution data sources.
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GTOPO30 and GMTED2010 Mean 30 Arc-Second
Product Comparisons
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GMTED2010

GTOPO30

“Representative
Elevation”

30 arc-sec
(1-km)

Currently available on
TPS for download

30 arc-sec 15 arc-sec 7.5 arc-sec
(1-km) (500-m) (250-m)
~Z 1 IN[2\
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GMTED2010 — Technical Documentation

Available online at http://pubs.usgs.gov/of/2011/1073
a USGS

seweace for a changing warly

Global Multi-resolution Terrain Elevation Data 2010
{GMTED2010)

go.usa.gov/TdJj

Open-File Report 20111073

US Dagartmert of the Iatacisr
US Seclegicsl Survey
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Objectives

" Enhance South America’s (SA) regional
Spatial Data Infrastructures (SDI).

" Provide open access to the Shuttle Radar
Topography Mission (SRTM) 1 arc-second
(~30 meter) Digital Elevation Model (DEM)
derivative products?®.

" Develop a data distribution service that can
efficiently adapt to the needs of its users.

* Only derivative product approved by U.S. National Geospatial-Intelligence Agency (NGA).
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Approach / Rationale

Approach

" Provide a dynamic service that can efficiently adapt to
the user community's requirements.

Rationale

" Developing services that generate products
dynamically rather than prepossessed giving the user
an opportunity to define the requirements of a
product.

" The Web service approach provides an efficient
environment to create new products that meet the
ever changing needs of the GeoSUR user
community.
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Result

Topographic Processing Service (TPS)

" The TPS provides a geo-processing Web service
accessible through GeoSUR'’s Regional Map Service
(RMS), ESRI’'s ArcGIS desktop software, Python
scripting environment, and has a JavaScript API for
custom Web development.

" The service allows users to request 6 SRTM 30-m
derivative products: slope, slope classification, aspect,
shaded relief, classified elevation and an elevation profile
report.
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Web Application Interface
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Web Application Interface

http://www.geosur.info/map-viewer/index.htmi

™ Hydrography

™ Hillshaded

M Color-shaded relief

™ Land useicover

B Night Lights

™ Flood Maps

™ Ecosystems Central America
M Ecosystems Andes

M Forest Canopy

™ Woody Biomass

M Urban Expansion, Mexico City
™ Climate
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Web Application Interface

@0C

Print

Search for features

Deforestation Time
Identification tool | Lapse (Chaco Region)

Annotation and
Measurement tools

GeoSUR Geo-
Earthquake RSS Portal Search




Web Application Interface

Topographic Model

http://www.geosur.info/map-viewer/index.htmi




Web Application Interface

; Topographic Model

Select Topographic Model Models Help

Slope Classiication - TPS model selection

Inpul Spalial Extent .

«|[#|=]0]E] Geographic selection tool

Inpul Dalasel | SRTM 30m DEM v ¢ Elevation data source

Model processing parameters

http://www.geosur.info/map-viewer/index.htmi




Web Application Interface
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ESRI ArcGIS ArcMap Interface
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ESRI ArcGIS ArcMap Interface

Table Of Contents

==
= Example Datasets

= [ Stream Flow Gauges
®

= [ Madre de Dios Basin

Q_AVG

— 100199997 - 347 599994
— 347.899995 - 727.099975

= 727099977 - 1301.400024
w1 301400025 - 2522199951

7372199952 -
= Sample Extent
O
@ [0 Example Results
= Bazemap
= Streets

ArcToolbox

B
E|& Conversion Tools
EI& Data Interoperability Tools
E|ﬂ Data Management Tools
&9 GeoSUR_DataExtraction
Lo Data Extraction
oSUR_ElevationDerivatives
Aspect Derivative
Color Shaded Relief
Shaded Relief Derivative
Slope Classificaiton
Slope Derivative
P iewshed Analysis
E|Q Spatial Analyst Tools
E|h TP5 Examples
..pa 7.5 Minute Shaded Products
#., Data Extraction
| Download Files
@ Drainage Relief
e Drainage Relief Download
@ Drainge Basin / Path
@ Slope Products
- & TPSCall
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ESRI ArcGIS ArcMap Interface

ArcToolbox o x

ﬁ' lalln

a9 Conve Add Toolbox...

= Environments...
- Data N

S
ﬂ Datal ﬁ
W

Hide Locked Tools

Save Settings
Load Settings

*{% Elevation Profile

#., Shaded Relief Derivative

"{% Slope Classificaiton

K‘t\.. Slope Derivative

*{% Viewshed Analysis

- B Spatial Analyst Tools

B--ﬂ TPS Exarmnples

-.gpa 7.5 Minute Shaded Products
*{% Data Extraction

5" Download Files

ﬂiﬂ Drainage Relief

EDE Drainage Relief Download

-opa Drainge Basin / Path

P Slope Products

5 TPSCall

@ Results | g

Adding Geoprocessing Service

Add Toolbox

Look in; [@ GIS Servers "’] & [t '-a"

5 Add ArcGIS Server
5 Add ArcIMS Server
5 Add WCS Server
5 Add WMS Server

1| 1] |

Mame: arcgis on tps.geosur.info

Show of type: | roglhoxes




ESRI ArcGIS ArcMap Interface

\L Adding Geoprocessing Service
Add ArcGIS Server L r —— 5| om)

This wizard guides you through the process of
making a connection to an ArcGIS Server. You can
either create a user connection to use GIS services,
or an administrative connection to manage GIS
SErVICES,

What would you like to do?

(") Manage GIS Services




ESRI ArcGIS ArcMap Interface

\L Adding Geoprocessing Service

-
General m

Choose the type of ArcGIS Server connection
@ Internet
Server URL: http:/A

http: ffwww.myserver. com farcgis fservices
i) Local

Hosk Mame:

Authentication (Optional)

User Mame:

Passwaord:

Save Username Password

< Back ][ Finish ][ Cancel




ESRI ArcGIS ArcMap Interface

cenel | @) Internet

1T Server LURL:
@ Intf

Se

) Local

Huosk Rarmes

i) Log

Authentication (Optional)

User Mame:

Password:

Save UsernamePassword

http: //tps.geosur.infofarcgis fservices

http: [ fwww.myserver.com/arcgis [services

< Back ][

Finish




ESRI ArcGIS ArcMap Interface

ArcToolbox

[ ArcToc Adding Geoprocessing Service
ﬂ om Add Toolbox...

ﬂ Data

Environments...

a Data Add Toolbox
a Spat Hide Locked Tools

- e
Look in: [gﬁ] (IS Servers "’] i {D '-.a'| EE '| 5

Save Settings 4| Add ArcGIS Server

=+ =
: 5 Add ArcIMS S
Load Settings \j] r Erver
5 Add WCS Server
5 Add WMS Server
“ £ arcgis on tps.geosur.info

4 m |

Mame: arcgis on tps.geosur.info

Show of type: | roglhoxes




ESRI ArcGIS ArcMap Interface

ArcToolbox

=S} ArcToc Adding Geoprocessing Service
ﬂ .;.ma Add Toolbox...

ﬂ Data ——
a Data ook in; 7| arcgis on EOSUI.in - £ v | B4
ﬁ Spat Hide Locked Tools ook [QJ K 0 0 K ] &t @ BE - e

] Edlmage
Save Settings I maps

. Add Toolbox -
Environments...

Load Settings

| [ET utilities

Mame: Maodels

Show of type: | roglhoxes




ESRI ArcGIS ArcMap Interface

ArcToolbox

ﬁ ArcToo
ﬂ Com

Add Toolbox...

ﬁ Data &

a Data
- B Spat

Environments...
Hide Locked Tocls

Save Settings
Load Settings

Adding Geoprocessing Service

Add Toolbox

-

Look in: [E| Models

) & @@ B e

%# GeoSUR_DatabExtraction
Q GeoSLUR ElevationDerivatives

&9 GeoSUR_Hydro
E GeoSUR_HydroDerivatives

MName:

Show of type: | roglhoxes




ESRI ArcGIS ArcMap Interface

ArcToolbox

5] ArcToolbox

& % Conversion T ||'||5

Aspect Derivative
_olor Shaded Relief
Shaded Relief Derrvative

lope Classificaiton : g TPS mOdEI SeleCtion

Slope Derivative

Yiewshed Analysis

}'ﬂ 7. 5 Minute Shaded Products
-#., Data Extraction

& Download Files

ﬁiﬂ Drainage Felief

ﬁiﬂ Drainage Relief Download

ﬁiﬂ Drainge Basin / Path

ﬁiﬂ Slope Products
L. & TPSCall
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ESRI ArcGIS ArcMap Interface

., Sope Classificaiton

[rpl Spalbisl Exlent
W fidd feah res inbermctivedy

Lise fimatres from:

[rpirt Elouation Dazaset
SHTM 30m DEM

Enuronments. ...

Geographic selection tool

Elevation data source

Model processing parameters

Click “OK” to submit process




ESRI ArcGIS-ArcMap Interface
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Q_AVG
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Sample Extent
O
= gptmpraster89.tif
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ESRI ArcGIS ArcMap Interface
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Service Request Scripting Interfaces
JavaScript
APl




ESRI ArcGIS ArcMap Interface
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Web Tool for Counter Level Creation

Maximum
# m—— ———
elevation

2,m contour.
interval

Minimu m"|'||[
elevation
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Web Tool for Counter Level Creation

[=Talx]

j File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ds  copy_of U... o, o 2y
, S BB X 9 WNE G

CreateContours

Dam Location
© Add features interactively:

Height Elevation
50

[Bojeien E]‘

) Use features from:

[usieas &)

Default Dam Height
5
Snap Distance
40
Flow Accumulation
brnfacc3.img Al
Flow Direcction
sp_flowdirection.img
Stream Elevation
sqstrelev.img 't
SRTM DEM (Hydro-Filled)
filleddem.tif
Input Extent
Same as Display v
‘ Top
-1106297.719966
Left Right
1164652.085486 1175192.906796

[ o0 ) [ oo ) Evomens. ) [-sonren> |

Multidimension Tools

XTools Pro~ | ¢ 221 A =




GeoSUR ArcGIS Server Architecture

The ArcGIS Server System Architecture

Clients

= \Web Clients

. _ 0
" Mobile devices, Web —1
Browser, and desktop \;"":'/3
clients.

" Web Server

" GIS Server(s)

"= Administrative Client
" Desktop Clients
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TPS Data Security

Geoprocessing
Service
request

30m SRTM

DEM mosaic
Reverse

proxy
Web server

Internet

ArcGIS Server
Data Access

Read

. . Write
I ' Read [ Write

- - 1 [ ="  process Flow
Internet Client

[_.. .

Web Server [ ArcGIS Server

Demilitarized
Zone (DMZ) Secure internal network
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Status...

The TPS provides the countries of SA the best
available seamless continental DEM derivatives
products. In addition it offers a platform for
developing geographic processing services to
meet regional geospatial needs.
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User Community

ldentifying the user communities.

Developers User

Technical

General Public
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User Community

Software Developers
» Localized tools for regional communities:
States, Local Governments, Interest groups

(Hiking, cycling clubs, etc)

* Private industry for project planning
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User Community

Users Technical

General Public
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TPS Resource Links

TPS Background:
http://go.usa.gov/Tv|G

CAF - Development Bank of Latin America GeoSUR
http://goo.gl/46xF5

GeoSUR Regional Map Service (RMS)
http://goo.gl/y2vL4

GMTED2010 Documentation
go.usa.gov/TdJj

USGS Earth Explorer
http://go.usa.gov/TvDR
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