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Elevacion Digital ASTER
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Objetivos de Aprendizaje

« Entender los Datos de SRTM y el Modelo de Elevacidn Digital (Digital
Elevation Modeling o DEM por sus siglas en inglés) ASTER

« COMo acceder a los datos de los DEMs
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Resena

» Datos de SRTM y del DEM "ASTER™

« COmo Acceder a los datos de SRTM y del DEM “ASTER”
— Global Data Explorer (GDEX)

— Consultative Group for International Agricultural Research (CIGAR)
« Demostracion de GDEXx
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SRTM y el DEM "ASTER™




. Qué es SRTM?

hitps://www2.ijpl.nasa.gov/srim/mission.him

« Una mision de radar de banda-C
(5.6 cm)

« Abordo del Transbordador Espacial
NASA Endeavour

« Completada en febrero de 2000

e 176 Orbitas alrededor de la Tierra en
11 dias

« Adquirid datos sobre la elevacion
del terreno para todas las tierras
entre 60°N- 56°S latitud

« ~80% del total de la masa
continental de la Tierra

Image Credit (Top Right): DLR
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Datos Digitales SRTM sobre el Terreno

hitp://www2.jpl.nasa.gov/srim/instr.htm

« SRTM utilizd la interferometria para Senales de radar fransmitidas y recibidas en
recopilar datos topograficos(de la la mision SRTM (no a escala)
elevacion)

* Interferometria: o base -

— se sacan dos imdagenes de radar ... Onda
de la misma drea desde fransmifida
diferentes vistas A S;‘ggidg

— la diferencia en las dos imagenes
determina la altitud de la
superficie en el modelo de
elevacion digital (DEM)

Based on a JPL graphic: hitp://www?2.jpl.nasa.gov/srim/instrumentinterferometry.html
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NASA SRTM Version 3.0 (SRTM Plus)

» A partirde 2015, los datos del
terreno estan disponibles a 1
arcosegundo 30 m de resolucion
espacial

* Elimind laguas en los datos
lendndolas con:
— ASTERM GDEM?2
— USGS GMTED2010

— USGS National Elevation Dataset
(NED)

HydroSHEDS

Amazon Basin

River network derived
,  from SRTM elevation data
at 500 m resolution

Only
major
rivers and ”
streams are
visualized

River line width
proportional to
upstream basin area

0 500 1000
[

Kilometers

Image Credit: WWF, Text Reference: hitps://earthdata.nasa.gov/community/community-data-system-programs/measures-projects/nasadem
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Advanced Spaceborne Thermal and Reflection Radiometer (ASTER)

(Radidmetro Espacial Térmico y de Reflejo Avanzado)

hitp://asterweb.jpl.nasa.gov/

« Abordo de Terra
— Satélite de orbita polar lanzado
en diciembre de 1999
« Cobertura y Resolucion Espacial
— Globadl
— Ancho de Barrido: 60 km
— La Resolucion Espacial Varia:
*15mM
30 m
20 Mm

Images of New Zealand glaciers in 1990 (Top: Landsat; Bottom: ASTER)
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Advanced Spaceborne Thermal and Reflection Radiometer (ASTER)

(Radidmetro Espacial Térmico y de Reflejo Avanzado)

hitp://asterweb.jpl.nasa.gov/

 Bandas Espectrales
— 14 bandas (visible a IR térmical)
 Bandas 1-3: 15 m (VNIR)
* Bandas 4-9: 30 m (SWIR)
* Bandas 10-14: 90 m (TIR)
 Alerta de estatus: Los datos IR
onda corta (SWIR) de ASTER

adquiridos desde abril 2008 no
se pueden utilizar

1001

g é VNIR SWIR TIR

c 1

9 : =en = Eo .

| g 0 omy o

s | Terra-ASTER

S |

s i |

iimag B B o s | N

a ! Landsat8

o |

z: lEa B ov: |
s T ) ! Landsat7
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Wavelength (nm)

Image Credit: Vincheh, Z.H. and Arfania, R. (2017) Lithological Mapping from OLI and ASTER Multispectral Data Using Matched Filtering and Spectral Analogues Techniques in the Pasab-

e-Bala Area, Central Iran. Open Journal of Geology, 7, 1494-1508.
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Modelo de ASTER “Global Digital Elevation Model” (GDEM V2)

« Un producto colaborafivo desarrollado Se—e
por la NASA y el Ministerio de la h
Economia, Comercio e Industria (MET!
por sus siglas en inglés) de Japon

« Usa imagenes ASTER VNIR en pares
estéreo para derivar el DEM

« GDEM version 2 esta disponible desde
2011 y estd basado en todas las
imdagenes estéreo de ASTER disponibles

» Cubre la superficie de terrenos entre
83°N — 83°S estd compuesto de 22,600
tejas de 1°x 1° tiles a 30 m de
resolucion
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La Exactitud de SRTM y GDEM2

Resultados del la Evaluacion de Exactitud Vertical CONUS (en metros)

Minimo Maximo Medio Desviacion Estandar RMSE LE95

GDEM?2 -137.37 64.80 -0.20 8.68 8.68 17.01
NED -46.21 16.42 -0.33 1.81 1.84 3.61
SRTM -28.67 28.58 0.73 3.95 4.01 7.86
GDEMI -127.74 105.41 -3.69 8.58 9.34 18.31

« Basado en una comparacion con 18,000 geodésicos a lo largo de EEUU.S.

« “...el equipo de validacion de GDEM recomienda el lanzamiento de
GDEM2 al publico, reconociendo que, aungque ha mejorado mucho,
algunos vestigios existen que podrian afectar su utilidad en ciertas
aplicaciones” — equipo ASTER GDEM
[hitps://pubs.er.usgs.gov/publication/70005960]

RMSE: Root Mean Square Error

LE95: Linear error at 95% Confidence Level
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Exactitud de SRTM y GDEM2

La exactitud de los datos de una DEM depende de la ubicacion y las
categorias de cubierta terrestre

Tipo Cubierta SRTM (rmse m) GDEM2 (rmse m) e
Hierba 'y 12.36 16.6 -
Matorral
@ :
Deciduo 25.49 20.79 B
Perennifolio 24.76 22.23 ‘ ,
MIX.I. ') -l 8 8-| -l 0.03 Figure 1. Study sites (California [2], Arizona [1], Colorado [1], z;nd Minnesota [2]).

Tighe, M. L., & Chamberlain, D. (2009). Accuracy Comparison of the SRTM, ASTER, NED, NEXTMAP USA Digital Terrain Model Over Several USA Study Sites. In ASPRS/MAPPS 2009 Conference
Proceedings. San Antonio, TX. Retrieved from http://www.asprs.org/a/publications/proceedings/sanantonio09/Tighe 2.pdf
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Aplicaciones de los DEMs

« Son Utiles para mapear
lugares de topografia
peligrosa

« Calculan:

— Pendiente y aspecto

— area de capturade  HydroSHEDS

agua
, | Iri k
— altura del dosel arbdre §o02 rver newar

elevation data

 Modelos:
— escorrentia
— Redes fluviales
— Deslizamientos de tierra

Image Credit: USGS HydroSHEDS/WWF
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Aplicacion del DEM de SRTM en el Modelado de Inundaciones

DRTR — Dominant River .
VIC Tracing Based Routing e El Sistema Global de
(Ruta basada en el rastreo Monitoreo de

e e Sl R Inundaciones (Global
ST Flood Monitoring
System o GFMS) usa
ey HydroSHEDS que se
S e deriva del DEM de

Grid Ceil Vegetation Coverage
2 Al

Celt Energy and Moisture Fiuxes

&
G Variabie Infiltration Curve _

R N : /f | Ticksfor dominant river intervals . oo
} N Overllan:ffllow;ntotrlibutaries S RTM p O rO I d e n Tlfl C O r
—> Overland flow directly .
Into dominant river (dark blue line) re d e S ﬂ U Vl O | e S p O rO
modelos de rutas

» http://hydrosheds.org/

) WOV Wt
Layer 2 Soil Moisture, V>

University of Washington University of Maryland

Wu et al., Real-time Global Flood Monitoring and Forecasting using an Enhanced Land Surface Model with Satellite and NWP model based Precipitation. GFMS.
http://flood.umd.edu/GEMS conference.pdf
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Como Acceder a los Datos de SRTM y del DEM “ASTER”




Global Data Explorer (GDEX)
hitp://gdex.cr.usgs.gov/

* Visualizador de datos continuos ZUSGS v LP DAAC
gue permite acceso a varias T

fuentes de conjuntos de datos de
elevacion digitales
 Los usuarios pueden crear =
subconjuntos y descargar datos
segun su area de interés

« Requiere registracion de usuario
http://urs.earthdata.nasa.gov

- Puede visualizar una vista previo de
los datos anfes de descargarlos
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SRTM V3 y ASTER DEM de GDEx
hitp://gdex.cr.usgs.gov/

« EARTHDATA Data Discovery DAACs Community Science Disciplines

b\ o : ; ¢ USGS Home £% Map Layers -
@ v | P DAAC S5 “

science for a changing world E Search USGS B33 Background Image

Global Data Explorer Sl@ASTER Gloval DEm O

CRNCY ‘{"7‘& e & O © Q@ m Yoy 1 [ 93.86719°-139.39453° | Login Help £ Map Layers =

=) £5) Background Image
Zl@ASTER Glooal DM O d
[Z]7 NASA Blue Marble O -I-O S
(=<3 ) Data Coverage
=) ASTER Glooal DEM v2 ©
=) NGA SATM 1 arcsec @ O 30 m
= NGA SATM B arcsec @
=) |NASA SATM 1 arcsec @
=) |NASA SATM 3 arcsec @

=3 World Boundaries
=)@ Country

SR NASA SRTM 3 arcsec
=3 World Boundaries
=—| @ Country

=) County
=|/ | State/Province

=] /NASA Blue Marble

=37 Cities
=) world
=3 water

|I|

* =|/ |Land Region
=<3 |US Boundaries
=|[ | State
=| | County
= {3 Cities
=] |World
Privacy Policies and Notices T
U.S. Department of the Interior | U.S. Geological Survey =l 'j Water
URL: https://gdex.cr.usgs.gov/gdex/ Powered by
Page Contact Information: LPDAAC@usgs.gov GeoBrain .

=
Page Last Modified: 01/27/2017 i Legend o

User Guide | GMU | CSISS | About GeoBrain | Contact
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SRTM V3 y ASTER DEM y GDEXx
hitp://gdex.cr.usgs.gov/

« EARTHDATA Data Discovery DAACs Community Science Disciplines

& USGS v»1 | P DAAC i | =l [Ngrese con su nombre de
i Usuario y confrasena de
“omeeao | NASA Earthdato

[Z]7 NASA Blue Marble
=3 | Data Coverage
=) ASTER Glooal DEM v2 ©
=) NGA SATM 1 arcsec @
= NGA SATM B arcsec @
=) |NASA SATM 1 arcsec @
=) |NASA SATM 3 arcsec @
=<3 World Boundaries
=)@ Country
=] State/Province
=] ILand Region
=31 US Boundaries
=] | State
=] County
=2 E9( 7 Cities
=] world
=3 water

Global Data Explorer

U.S. Department of the Interior | U.S. Geological Survey

URL: https://gdex.cr.usgs.gov/gdex/

=
US'A"'QQI"‘ @ Powered by ‘/monnl
Page Contact Information: LPDAAC @usgs.gov ON

GeoBrain

Page Last Modified: 01/27/2017 SuivERRiTY
User Guide | GMU | CSISS | About GeoBrain | Contact
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GDEx: Seleccion de Datos de SRTM
hitp://gdex.cr.usgs.qgov/

w EARTHDATA Data Discovery DAACs Community Science Disciplines

2 USGS v P DAAC | | ke
= a e 00 @@= 21117 B

i+ 1—1
N \

.-

£F Map Layers
(=) 5 Background Image

El@ASTER Glovai pem @
=] NASA Blue Marble

=3 | Data Coverage
=] ASTER Gloval DM v2 @

Descargar .
M 14 iy Vit =] INGA SATM 1 arcsec
D e fl h e S U re g I O n d e " Arkansas b g “INGA SATM 3 arcsec 0

=)@ NASA SATM 1 arcsec @
interes delineando T o
un cuadrado o por sosn
estado, condado

o lat/lon

Global |
olorado

Ampliar

(=] @ State/Province

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior | U.S. Geological Survey

URL: https://gdex.cr.usgs.gov/gdex/ E‘-’-‘é—gw @ Powered by

Page Contact Information: LPDAAC @usgs.gov GeoBrain

Page Last Modified: 01/27/2017
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Datos de SRTM de CGIAR-CSI
http://csi.cqgiar.org/WhtisCGIAR CSl.asp

CGIAR-CSI: Consultative Group for International Agricultural Research
Consortium of Spatial Information

f\(_-/'}'l" csi.cgiar.org/WhtlsCGIAR_CSl.asp EJ1| ¢ | (Q dropbox ) w8 O 3 #f O =

The CGIAR Consortium for Spatial Information (CGIAR-CSI)

¥ , v

A

- - -

A RN e P
% Applying GeoSpatial Science

for a Sustainable Future...
P CGIAR-CSI

CGIAR-CSI HOME

= What's New ? What is CGIAR-CSI ?

= What is CGIAR-CSI ?

Home > What is CGIAR-CSI ?

a CGIAR-CSI Members The fifteen CGIAR International Research Centers have pioneered the application of Geographic Information Systems (GIS) and Remote Sensing (RS) for
D 'I' d RT M 9 sustainable agricultural development for more than a decade. In May 1999, they formed the Consortium for Spatial Information (CGIAR-CSI) which links
G OS e | I I the all of the CGIAR'’s GIS/RS laboratories, and the many geospatial scientists and researchers within the CGIAR system, with scientists and institutions
N GIARICSIG o T TN, from afound the woﬂd. Togeth_er, thgse Iab‘oratones,. scientists and researchers constitute a formidable assemblage of technical ingenuity, scientific
expertise, and practical experience in spatial analysis.

m Geonetwork Support

They have already developed important collections of data on population, poverty, climate, soils, crops, livestock, transportation, and biodiversity and other
geospatial Global Public Goods. The CGIAR-CSI researchers are continuing to break new ground in the integration of biophysical and socio-economic
CGIAR GeoSpatial Sites and data to better target agricultural technologies and resources to farmers' needs, to assess global needs, develop strategies to alleviate poverty, and to

Web Map Servers better adapt to a changing global environment.

GeoSpatial Toolkit

SRTM 90m DATABASE These powerful spatial technologies have become an integral part of interdisciplinary research within the CGIAR. Through linking geo-referenced data to
= CRU Climate DATABASE digital maps, a whole new range of opportunities for integrating and presenting diverse information has opened to a diverse set of users to hamess these

. technologies. Users can more readily see and understand interrelationships between, for example, urban and rural areas, markets, crop production,
= Global PET / Aridity DATABASE deforestation, and soil erosion.
= MENRIS Portal

® GeoLinks-Directory

They can develop more realistic models, and identify and monitor change more accurately. Ultimately, the improved understanding of the landscape
strengthens strategies and activities in natural resource management, agricultural development, land change analysis, biodiversity conservation, and

csi.cgiar.org/Members.asp
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CGIAR-CSI: Acceso a Datos de SRTM

The CGIAR Consortium for Spatial Information (CGIAR-CSI)
¥ e s %

¢
T - - —

%% Aﬁplyiﬁg GeoSpatial Science
2 * for a Sustainable Future...
S CGIAR-CSI

ECGIAR-CSI HOME B SRTM 90m DATABASE HOME EDISCLAIMER  EHELP

CGIAR-CSI Content
= Who are CGIAR-CSI ?

s
= CGIAR-CSI Representatives COIAR:CS)
= CGIAR-CSI Blog
= CRU Climate Data Feur
SRTM Content ﬁs
o SRTM Data Search L“('.:mmzom
and Download
= SRTM Data Processing
= SRTM FAQ - m
« SRTM Quality Assessment
(PDF File - 2.55 Mb)
= About SRTM Imagery /.\/Q/S
= CIAT Landuse Project ot
= How to Search for Data? -
= Disclaimer
= Contact Us

4. THIS LATEST VERSION REPRESENTS A SIGNIFICANT IMPROVEMENT FROM PREVIOUS VERSIONS, USING NEW INTERPOLATION ALGORITHMS AND BETTER
GeoNetwork Project

= CGIAR-CS| Geonetwork Nodes The CGIAR-CSI GeoPortal is

| | | L]
data, produced by NASA originally, is a major breakthrough in digital mapping of the world, and provides a major advance in the accessibility of high quality elevation data for large
portions of the tropics and other al

= GeoNetwork Support | M n processed to fill data voids, and to facilitate it's ease of use by a wide group of potential users. This data is provided in an effort to promote the use of geospatial science and
applications for sustainable developmer S e e C C I O n O r y he entire globe, covering all of the countries of the world, are available for download on this site. The SRTM 80m DEM's have a resolution of 90m at the equator, and are provided in
mosaiced 5 deg x 5 deq tiles for easy ¢ ‘hese are available in both Arcinfo ASCII and GeoTiff format to facilitate their ease of use in a variety of image processing and GIS applications. Data can be downloaded using a
Vi sitors See more» browser or accessed directly from the ft

n_ 128,510 = 28,433 ._‘ 15,471 The NASA Shuttle Radar Topographic h d e S ‘ O r O r d O TO S 5 data is currently distributed free of charge by USGS and is available for download from the National Map Seamless Data Distribution System, or the USGS ftp site. The SRTM data
= 111,237 128,307 14,373

27433 D114 276 is available as 3 arc second (approx. 9( le for all countries. The vertical error of the DEM's is reported to be less than 16m. The data currently being distributed by NASA/USGS (finished product) contains "no-data” holes
= ;13 .;g‘s‘ = 5 797 213 aee Where Water or NEavy SNAGOW PrEVEMEL ..o ou wwremuss < —e s < remm e m gy e sy merms <rrmcy esssrmns s oen e moeeemw < J€T the data less useful, especially in fields of hydrological modeling.
== . L . = 13,

[ 143,972 = 19,977 11,861 Dr. Andy Jarvis and Edward Guevara of the CIAT Agroecosystems Resilience project, Dr. Hannes Isaak Reuter (JRC-IES-LMNH) and Dr. Andy Nelson (JRC-IES-GEM) have further processed the original DEMs to fill in these no-data voids. This involved the production of vector contours and points, and the re-
2l 38,361 [*019,002 i==i11,130 interpolation of these derived contours back into a raster DEM. These interpolated DEM values are then used to fill in the original no-data holes within the SRTM data. These processes were implemented using Arc/Info and an AML script. The DEM files have been mosaiced into a seamless near-global
34,596 18,331 [J 9,985 coverage (up to 60 degrees north and south), and are available for download as 5 degree x 5 degree tiles, in geographic coordinate system - WGS84 datum. These files are available for download in both Arc-Info ASCII format, and as GeoTiff, for easy use in most GIS and Remote Sensing software

i §29,520 1=mi 17, 686 19,900 appications. In addition, a binary Data Mask file is available for download, allowing users to identify the areas within each DEM which has been interpolated.
| Pageviews: 1,637,638
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CGIAR-CSI: Acceso a Datos de SRTM Data

SRTM Data Selection Options

1. Select Server: © CGIAR-CSI (USA) " HarvestChoice (USA)
cCid Borrar
L O S e I e I O n 2. Data selection method: @ Multiple Selection ") Enable Mouse Drag ") Input Coordinates

o 7/
. | Many tiles can be selected at random locations. These selected tiles are listed in the results page for download. Se | e< :( :IO n e n
e S p O C I O p U e d e Decimal Degrees (ie 34.5, -100.5) * Degrees: Minutes: Seconds (ie 34 30 0(

ser por lat/lon o e [ e (] s [0 20 20 @ CUQINICUIQ E0

Latitude - min: [ ] max: | Latitude-min: [ | | | (Northg) max: | y | | | Nerth3)

h O C i e n d O C | i C e n Longitute: 100.00 Latitude: 100.0  TileX: 10 Tile Y: 10 [ Mark Area | | Clear Area |

7 3. Select File Format: © GeorTif ) Arcinfo ASCII | Click here to Begin Search >> |
la cuadricula
2= 8 ‘ : - :
3
s
— 6 5
7 2 v 4
— 8 Ly 5
L ° i e Y B
: 10 17 / - !
X — |% Seleccion : e iy NG
18 - = a
: de formatfo - e
: 18
N 19
: | ey > de datos S
) }- g :
- o T T ] NN
Te = 24/1/2|3|4/5|6/7|8]91011]12(13)14/15/16/17/18/19(2021 22123 2 7 1 37/38/39/40/41|42/43 4445 1 7 1 7 0/71|72
= = lx

B If you see above map flickering when using Microsoft Internet Explorer, please set the "Check for newer versions of stored pages” setting in Settings Tab in Internet Options to Automatic.

CGIAR-CSI| Home | SRTM 90m Database | SRTM Data Processing Methodology | SRTM Data Search | Disclaimer | Contact Us
L © 2004. CGIAR - Consortium for Spatial Information (CGIAR-CSI)
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CGIAR-CSI: Descarga de Datos de SRTM

The CGIAR Consortium for Spatial Information (CGIAR-CSI)

« Opciones de descarga S e
» Los datos de elevacion -m,‘.._cs,-w“: g
digiTOleS Se pueden 1 Items have been Found.

descargar en formato
d e GeOTl F F Product : SRTM 90m DEM version 4

Data File Name : srtm_17_06.zip

Mask File Name: srtm_mk_17_06.zip

Latitude min: 30N max: 35N

Longitude min: 100w max: 95W

. Center point : Latitude 32.50 N
\ Longitude 97.50 W

CSI Server : .% B:aTtg)Download q ([):#Fl;))ownload q %a.;g)Mask Download q (D:ﬁ}l;d)ask Download

ATOP

[0]

CGIAR-CSI Home | SRTM 90m Database | SRTM Data Processing Methodology | SRTM Data Search | Disclaimer | Contact Us
© 2004. CGIAR - Consortium for Spatial Information (CGIAR-CSI)
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GDEx y CGIAR-CS|

« Ambas herramientas son faciles de usar y permiten la creacion de
subconjuntos de datos espaciales

« Los datos se pueden descargar como GeoTlFFs para importacion a GIS
« GDEX SRTM es de 30 m, mientras CGIAR-CSl es de 90 m

« CGIAR-CSI proporciona tejas combinadas, multiples mientras que GDEx
proporciona una serie de tejas individuales

« GDEx también ofrece acceso a datos de ASTER GDEM?2 y otros DEMs
 GDEx requiere que los usuarios se registren e ingresen por NASA Earthdata
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A Seqguir:
Demostracion de GDEx




Preguntas

1. 5Cudl es laresolucion de los datos del terreno de SRTM?

2. La herramienta CGIAR ofrece archivos de SRTM combinados, mientras
que GDEx produce tejas individuales que uno tiene que combinar para
hacer un raster. sPor qué aun preferimos utilizar GDEx?
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