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Esquema del Curso

9 de febrero de 2021

Observaciones de Teledeteccion
para Monitorear la Extension del
Agua, Altura del Nivel de Agua 'y
Batimetria en Lagos y Reservorios

https://global-surface-water.appspot.com/#data
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Datos de la Altura del Nivel de
Agua para Lagos y Reservorios
Usando Altimetria de Radar

https://ipad.fas.usda.gov/cropexplorer/global reservoir/
gar_regional_chart.aspxeregionid=us&reservoir_name=FD

23 de febrero de 2021

Water depth (meters)
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Roosevelt

Datos de |la Altura del Nivel de
Agua y Batimetria para Lagos y
Reservorios LlJ_s,ondo Altimetria
aser

https://nsidc.org/data/atl13
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https://global-surface-water.appspot.com/
https://ipad.fas.usda.gov/cropexplorer/global_reservoir/gr_regional_chart.aspx?regionid=us&reservoir_name=FD_Roosevelt
https://nsidc.org/data/atl13

Formato del Curso

« Tres sesiones de una hora y media
cada una incluyendo presentaciones
y sesiones de preguntas y respuestas

« Se presentard el mismo contenido en
dos diferentes horarios cada dia:

— Sesion A: 10:00-11:30 Horario Este
de EE.UU. (UTC-5)

— Sesion B: 16:00-17:30 Horario Este
de EE.UU. (UTC-5)

NASA'’s Applied Remote Sensing Training Program

El material y las grabaciones de la
capacitacion estaran disponibles en
la siguiente pagina:
https://appliedsciences.nasa.gov/|oin-
mission/training/english/mapping-and-

monitoring-lakes-and-reservoirs-satellite-

observations

Mapping and Monitoring Lakes and
Reservoirs with Satellite Observations


https://appliedsciences.nasa.gov/join-mission/training/english/mapping-and-monitoring-lakes-and-reservoirs-satellite-observations

Tarea y Certificado

« Habrd una tarea asignada:

— Debe enviar sus respuestas via Google Forms
— Fecha limite de entrega: 9 de marzo de 2021

« Se oforgard un certificado de finalizacion de curso a quienes:
— Asistan a todas las clases en vivo

— Completen la tarea en el plazo estipulado (acceso desde esta pdgina)

— Recibirdn sus certificados aproximadamente dos meses después de la
conclusion del curso de: marines.martins@ssaihg.com

NASA's Applied Remote Sensing Training Program



https://appliedsciences.nasa.gov/join-mission/training/english/mapping-and-monitoring-lakes-and-reservoirs-satellite-observations
mailto:marines.martins@ssaihq.com

Sesion-2: Esquema

« Safélites con Altimetros de Radar para el Monitoreo de Lagos y Reservorios
« Datos de la Altura del Nivel de los Lagos Derivados de Altimetros de Radar
« Ejemplos de Aplicaciones de la Altura del Nivel de los Lagos

« Demostracion: Acceso a Datos de la Altura del Nivel de los Lagos

NASA's Applied Remote Sensing Training Program 5 Q



Sateélites con Altimetros de Radar




;. Qué es un Altimetro?

« La altimetria es una técnica para medir
la altura. Un radar que se utiliza para
esta altimetria se llama altimetro.

« Elfiempo que tarda un pulso de radar
en desplazarse desde la antena del
satélite hasta la superficie y de vuelta
(eco de radar), combinado con datos
precisos de la ubicacion del satélite, se
mide en la altfimetria.

« Los altimetros de radar satelitales se
U-I-I“ZO'? pCII’CI medlr lO OHITU(‘?{ de lO https://sealevel.ipl.nasa.gov/missions/technology/
superficie del mar, la velocidad del
viento y corrientes.

NASA's Applied Remote Sensing Training Program 7


https://sealevel.jpl.nasa.gov/missions/technology/

Satélites Historicos y Actuales con Altimetros

Informacidon a partir de Datos Altimétricos: Misiones

https://podaac.jpl.nasa.gov/Altimetric Data Information/Missions

NASA's Applied Remote Sensing Training Program



https://podaac.jpl.nasa.gov/Altimetric_Data_Information/Missions

Jason-2 y Jason-3: Instrumentos
hittps://www.jpl.nasa.gov/missions/jason-2 & hitps://eospso.nasa.gov/missions/jason-3

 Jason-2y Jason-3, de la Mision “Ocean
Surface Topography Mission” (OSTM)
extienden las mediciones de Jason-1.

Jason-2 orbita cada 10 dias.

* Una colaboracion entre la NASA, la
NOAA, CNES y EUMETSAT.

 Fechas de Lanzamiento:
Jason-2 : 20 de junio de 2008
Jason-3: 17 de enero de 2016
« Orbita circular, no heliosincrona
 Cobertura global entre 66°S y 66°N
 Tiempo de revisita: 9,9 dias

http://www.altimetry.info/missions/current-missions/jason-2/jason-2-orbit

u NASA's Applied Remote Sensing Training Program 9 ‘


https://www.jpl.nasa.gov/missions/jason-2
https://eospso.nasa.gov/missions/jason-3
http://www.altimetry.info/missions/current-missions/jason-2/jason-2-orbit

Jason-2 y Jason-3: Instrumentos
https://www.jpl.nasa.gov/missions/jason-2 & https://eospso.nasa.gov/missions/jason-3

 Poseidon-3 (Jason-2) y Poseidon 3B
(Jason-3) son altfimetros de radar

« Advanced Microwave Radiometer

* Doppler Orbitography and Radio-
positioning Integrated by Satellite
(Doris)

Laser Retroreflector Array
Global Positioning System Payload

AMR
antenna &
" electronics

DORIS



https://www.jpl.nasa.gov/missions/jason-2
https://eospso.nasa.gov/missions/jason-3
https://www.nesdis.noaa.gov/jason-3/mission.html

Los Altimetros Poseidon-3 and Poseidon-3B
http://www.altimetry.info/missions/current-missions/jason-2/jason-2-instruments/poseidon-3/ L

Operan a dos frecuencias: « Poseidon-3 requiere un
13,6 GHz en la banda K telemando desde el suelo

5,3 GHz en la banda C para cambiar de un

) modo al ofro.
« Miden el rango -- la distancia del satelite
hasta la superficie de la tierra -- a fraveés
del eco de radar.

 Poseidon-3B permite la
transicion automatica

entre modos a bordo.
« El procesamiento de datos es una gran

parte de la altimetria.
« Hay futoriales de altimetria disponibles aqui:

http://www.altimetry.info/radar
altimetry-tutorial/training-material/

h NASA's Applied Remote Sensing Training Program



http://www.altimetry.info/missions/current-missions/jason-2/jason-2-instruments/poseidon-3/
http://www.altimetry.info/radar-altimetry-tutorial/training-material/
http://www.altimetry.info/radar-altimetry-tutorial/training-material/

L.

Recursos Adicionales
Hay muchos tutoriales de altimetria de radar en linea:

https://www.aviso.altimetry.fr/en/multimedia/education/altimetry-courses.himl

https://podaac.jpl.nasa.gov/Altimetric Data Information

http://www.altimetry.info/glossary /jpl/

u NASA's Applied Remote Sensing Training Program Cortesia: Dr. Charon M. Birkett, NASA-GSFC 12 ‘


https://www.aviso.altimetry.fr/en/multimedia/education/altimetry-courses.html
https://podaac.jpl.nasa.gov/Altimetric_Data_Information
http://www.altimetry.info/glossary_/jpl/

La Mision Jason “Continuity of Service” (CS) en Sentinel-é
https://sealevel.jpl.nasa.gov/missions/jason-cs-sentinel-6/summary

« Una colaboracion internacional entre Ia
NASA, [a NOAA, la ESA, EUMETSAT y
Copernicus.

« Incluye dos satélites idénticos disenados
para confinuar la medicion de la altura
de la superficie del mar con altfimetros

de radar.

« La primera mision Sentinel-6 (Michael
Freilich) fue lanzada el 21 de noviembre
de 2020.

« El segundo satélite se lanzard en 2025.

NASA'’s Applied Remote Sensing Training Program
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https://sealevel.jpl.nasa.gov/missions/jason-cs-sentinel-6/summary
https://www.nasa.gov/press-release/nasa-us-european-partner-satellite-returns-first-sea-level-measurements

Futura Mision: Surface Water and Ocean Topography (SWOT)

https://swot.ipl.nasa.gov/mission/overview/

« Desarrollada en conjunto por la NASA, -
CNES, las agencias espaciales de c i
Canadd y Reino Unido. ‘ Wl aes

« Lanzamiento proyectado para febrero
de 2022.

« Estd disenada para observar las aguas
superficiales de la Tierra para obtener
mediciones detalladas sobre como los
cuerpos de agua cambian con el

tiempo. _'
» Cubrira el 90% de los lagos, rios y Orbita completa de Swot en 21
OCeanos por lo menos dos veces cada dias (super.) y en 3 dias (inf.)
2] d|’OS. https://www.aviso.altimetry.fr/en/missions/future-missions/swot/orbit.html

NASA's Applied Remote Sensing Training Program


https://swot.jpl.nasa.gov/mission/overview/
https://www.aviso.altimetry.fr/en/missions/future-missions/swot/orbit.html

|
SWOT- Instrumentos ﬂ

https://www.aviso.altimetry.fr/en/missions/future-missions/swot/instruments.ntml

« Alfimetro de Franja Ancha en Banda Ka « Poseidon-3C es un radar

« Poseidon 3C » derivado del altimetro

« Radidmetro Microondas Avanzado Poseidon-3B de Jason-3

« DORIS operando en las dos mismas
« GPSP frecuencias (13,6 y 5,3 GHz).
¢ LRA « Permitird una mejor medicion

de aguas continentales.

h NASA's Applied Remote Sensing Training Program



https://www.aviso.altimetry.fr/en/missions/future-missions/swot/instruments.html

SWOT- Productos de Datos

https://www.aviso.altimetry.fr/en/missions/future-missions/swot/data-products.ntml

* Productos de Rios:
— Altura
— Ancho
— Descarga

NASA's Applied Remote Sensing Training Program


https://www.aviso.altimetry.fr/en/missions/future-missions/swot/data-products.html

SWOT- Productos de Datos

https://www.aviso.altimetry.fr/en/missions/future-missions/swot/data-products.ntml

« Productos de Lagos:
— Altura
— Superficie
— Cambios de
Volumen

NASA's Applied Remote Sensing Training Program


https://www.aviso.altimetry.fr/en/missions/future-missions/swot/data-products.html
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Datos de la Altura del Nivel de Los Lagos en Base a Altimetros

» Global Reservoirs and Lakes % gg;t:,g:f;fcg;g::;gz:;f;jg“°“““'e IPAD A,,.wm.
Monitoring (G-REALM)

« https://ipad.fas.usda.gov -
/cropexplorer/global res ——

FAS Home / IPAD Home / Crop Explorer

e rv O I r/ Global Reservoirs and Lakes Monitor (G-REALM)

Partner Site Near Real Time products with datum based on a single satellite overpass (1 day)
Global Water Monitor ‘ - . ,

G-REALM Information : ' ° " curo g J
Lake/Reservoir Product Table hq A ® Q &
(.csv) - ‘ t :‘. ®

Lake/Reservoir Status Product ) q Narth Y P
° i

Table (.csv) Narth

e o
i . ) v s
Recent Updates ° : @ -~ -.' Ocean
Background 1 | L
ackgroun | X ' * L)

Semi-Automated Data ‘
Processing | Badajos
Satellite Radar Altimetry | |

Advantages and Limitations / \5 t

Datasets SOUTH

Products S AMI@ICA “ Y

FAQ - Product Choice, °

Accuracy, and Datums / a ° iAdign AUSTRALIA
References L 9eeen

{ ® South

Contacts AN lontTe

Funding Acknowledgement L] Ocean

Disclaimer ®

Product History

Missions
Topex/Poseidon
Jason-1 Southern

Jason-2/0STM Ocean
Jason-3 Esri, USGS | Esri, FAO, NOAA Powered by Esri

NASA's Applied Remote Sensing Training Program 19



https://ipad.fas.usda.gov/cropexplorer/global_reservoir/
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Altimetria de Radar - Ecos del Reflejo de Microondas

Los instrumentos de altimetria no
registran una imagen sino que
recolectan ecos a lo largo de |la
trayectoria del radar sobre el
suelo.

El “rango” altimétrico se deriva
de estas formas de onda.

Con un conocimiento de la
ubicacion de la orbita satelital y
ciertas correcciones
atmosféricas y de la mareaq, el
rango se puede convertir en la
elevacion de la superficie —
normalmente respecto a un dato
elipsoidal.

Cortesia: Dr. Charon M. Birkett, NASA-GSFC




Altimetria de Radar - Resolucion Espacial a lo Largo y Transversal
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Eyelalt285.98 km 0/

A lo largo del recorrido, la
resolucion espacial de los
datos de altura es de
centenares de metros. La
densidad de los recorridos
en el suelo dependerd de
la repetibilidad tfemporal
de la mision.

Por ejemplo, hay muchos
mMas recorridos (blanco)
sobre el lago Nasser que
aquellos ofrecidos por la
suite de altimetros de 10
dias (rojo).

Cortesia: Dr. Charon M. Birkett, NASA-GSFC 21



Estimacion de la Altura del Nivel de los Lagos Basada en
Altimetros

« Estd derivada de la diferencia entre la altura
de la drbita satelital y el rango del altimetro
(Birkett, 1995) con correcciones apropiadas
de la marea en la tierra.

« Se deriva la altura promedio sobre un pixel.

« Essensitiva a la exactitud orbital del satélite,
la exactitud del rango del radar vy las
condiciones en la superficie de los lagos (p.
ej. franquila vy lisa, rugosa debido a los
vientos, helada etc.).

« Los altimetros en Jason-2 (y las misiones
subsiguientes) muestran una precision
mejorada en comparacion con Jason-1y
TOPEX/Poseidon (Birkett and Beckley, 2010).

Figure 7. Satellite imagery depicting Jason-2/OSTM ground track locations (in red) across (a) Lake
Diefenbaker, (b) the Powell reservoir region, (¢c) Lake Windsor, and (d) Great Salt Lake. Images are

courtesy of the 2009 Google Earth software and Maps service.
NASA's Applied Remote Sensing Training Program 22



https://doi.org/10.1080/01490419.2010.488983
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/95JC02125
https://doi.org/10.1080/01490419.2010.488983

Validacion de Variaciones en la Aliura Basada en Altimetros

Normalmente se realiza mediante comparaciones con datos de -
medidores in situ. Las precisiones pueden ser de varios centimetros @
decenas de cenfimeftros.
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£ TR __altimeter mission data for 2008-2009. Gauge/track eI er__
E "L separation distance 20km, accuracy 2.95cm rms. =
L = -
g PV A ;‘i""‘eﬁ%ﬂ 44\_,"‘ .
- g .f«i" A", =
3-, L 1‘ {l"\-'é'x( \ R 1 =
- - e p %’..}‘?" f?}! 7’ -
L, — ST, .,’,.x»,.'"» : “‘"l / B
E 745 1“'“.4*}#‘-—“ by 4
740 B 1 ] 1 ] ] ] ] | ] 1 ] 1 1 1 ] ] 1 |

J J A S o N D J FM A M J J - 5 Q N D

2008 2009

NASA's Applied Remote Sensing Training Program Cortesia: Dr. Charon M. Birkett, NASA-GSFC




;Cuadntos Lagos y Reservorios?
Los altimetros de radar satelitales actuales solo visualizan cierta porcion de los

cuerpos de agua mas grandes del mundo, con un compromiso entre resolucion

temporal y espacial.
Las Series NASA/CNES Las Series ESA/ISRO/CNES

Cortesia: Dr. Charon M. Birkett, NASA-GSFC 24 ‘
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Monitoreo de Aguas Continentales- Fuentes en la Web ﬂ

Varias paginas web, auspiciadas por varias agencias, ofrecen productos del nivel
de agua derivados de altimetros de radar satelitales:

« https://ipad.fas.usda.gov/cropexplorer/global reservoir/ <

« http://hydroweb.theia-land.fr/¢lang=ené&

« https://dahiti.dgfi.tum.de/en/

h NASA's Applied Remote Sensing Training Program Cortesia: Dr. Charon M. Birkett, NASA-GSFC 25 ‘


https://ipad.fas.usda.gov/cropexplorer/global_reservoir/
http://hydroweb.theia-land.fr/?lang=en&
https://dahiti.dgfi.tum.de/en/

Altimetria de Radar: Ventajas
https://ipad.fas.usda.gov/cropexplorer/alobal reservoir/#limitations

« La contribucion de nuevos datos de la altura donde hay una ausencia de datos
de medidores tradicionales

« Operan de dia o de noche y en una variedad de condiciones meteorologicas
« Normalmente no es limitada por la cobertura de vegetacion o el dosel

« Las alturas de la superficies se determinan respecto a un marco de referencia
comun.

« Las orbitas repetidas (a £1km) permiten un monitoreo sistematico de rios, lagos,
humedales, mares interiores y planicies aluviales.

« Las alturas de las aguas superficiales se pueden obtener potencialmente para
cualquier blanco bajo el paso superior del satélite.

« La capacidad para monitorear variaciones estacionales e interanuales durante
la vida Util de las misiones.

« Técnicas validadas.

NASA's Applied Remote Sensing Training Program Cortesia: Dr. Charon M. Birkett, NASA-GSFC


https://ipad.fas.usda.gov/cropexplorer/global_reservoir/

Altimetria de Radar: Limitaciones
https://ipad.fas.usda.gov/cropexplorer/global reservoir/#limitations

El escenario de la orbita del satélite determina la cobertura espacial y temporal.
Solo se puede obtener datos a lo largo de una franja angosta por el nadir.
La topografia altfamente ondulada o compleja puede ocasionar una pérdida de datos.

La exactitud de la altura (raiz de la media cuadratica [RMS por sus siglas en inglés] de 4 @
20 cm en lagos grandes y abiertos) es dominada por el tamano vy la rugosidad de la
superficie del blanco.

Los eventos de vientos fuertes, las lluvias intensas, los efectos de la mareq, la formacion
de hielo afectardn la calidad y la exactitud de los datos.

El famano minimo de un blanco (50-100 km?) también depende de muchos factores y las
alturas informadas son un “promedio” de toda la topografia dentro de la huella del
instrumento.

Una atura “promedio” en vez de una altura “puntual” en una ubicacion especifica.

NASA's Applied Remote Sensing Training Program Cortesia: Dr. Charon M. Birkett, NASA-GSFC


https://ipad.fas.usda.gov/cropexplorer/global_reservoir/

Ejemplos de Aplicaciones de |la Altura del
Nivel de los Lagos




El Monitoreo del Nivel de Agua en Regiones Remotas y Aridas

Application example K23 i

Commodity Intelligance Repor

G-REALM provides water level data in remote arid and semi-
arid regions where water resources vulnerability or poor
infrastructure affects regional security. Temporal resolutions 10-
35days across the 1992-2018 time span.

Example: Lake Dahuk (Mosul Dam, Iraq).

The largest dam in Iraq, the waters are a source for hydroelectric
power and spring and summer crop irrigation. Recharge depends
on snow melt in North-East Turkey.

The most dangerous reservoir in the world due to poor Cumcsy g
construction and downstream flood potential. The water level has
been recently lowered to reduce pressure on the dam.

g NN ‘
USDA/FAS regional analysts look to G-REALM products to help E ,", fA f TN \ A
assess summer crop statistics. $ ool e [t " j s' \ - ‘ {_“‘3‘_

= 4 t \ ‘ R Y Y LF R
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https://pecad.fas.usda.gov/highlights/2017/02/iraq/index.htm i v Al v V
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https://appliedsciences.nasa.gov/sites/default/files/2012-09/mission.pdf
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https://appliedsciences.nasa.gov/sites/default/files/2019-09/mission.pdf

Aplicaciones del Monitoreo del Nivel de Agua de los Lagos/
Reservorios en Apoyo a las Decisiones Agricolas

USDA United States Department of Agriculture
Z Foreign Agricultural Service

Switch to CE Google Maps

Explore by Region

North America Former Soviet

United States Site Index Union
Canada Kazakstan
Russia, Azerbaijan,
Central Armenia and Georgia
America Ukraine, Moldova,
Mexico and Belarus
Central America
and Caribbean Africa
North Africa
South America Southern Africa
Brazil East Africa
Northern South West Africa
America
Southern South Asia
America Eastern China
South Asia
Europe Middle East Oceania Southeast Asia
Europe Iran, Iraq, Syria and Turkey Australia Central Asia

Korea

Africa | Asia | Europe | Middle East | North America | South America | World

Explore by Crop

Select a Commodity & | [Submitj

Commodity Intelligence Articles and Reports

Pakistan: Rice and Cotton Production Regions Damaged by Floods. ﬂ
(Sep 13, 2010)

From late July through August, Pakistan received abundant to excessive monsoon rainfall
across the country including many of the major rice and cotton growing areas. The
excessive precipitation triggered severe overland and river flooding. The impact of the
ffloodwater is most severe in Khyber Pakhtunkhwa (N.W.F.P), Baluchistan, Punjab, and the
northern districts of Sindh. These provinces have experienced significant loss of cropland
and damage to agricultural infrastructure. The major kharif season (June-November)

crops are rice and cotton, but a substantial amount of corn, millet, and sorghum is grown
during the kharif season as well. The floodwaters are receding in the mid- and upper-
reaches of the Indus Valley but continue to expand in the southern district of Sindh. The
ffinal extent of the floodwaters and the resulting damage to crops is still uncertain. The b
USDA's preliminary assessment, based primarily on satellite imagery, indicates significant .
crop damage in major rice and cotton areas along the Indus River in Punjab and Sindh

nravincac Tha HIENA fararacke IN1N/11 Dalickan rica aradickian at © 2 millinn tane  dawn

Linking U.S. Agriculture
T Vorld
1

News & Events

o Tropical Cyclone Monitor

MuUltiples conjuntos
de datos modelados
de base satelital y
terrestre, incluyendo
alfura de la superficie
del agua para lagos
y reservorios.

o Google Gadgets

o Iraq Operational Agricultural
Monitoring Project

o RSS News Feeds
o Speaker Presentations on

Global Food Security
Challenges

Related Sites

o Agricultural Production
o Articles and Reports

o Explore by Crop

o Future of Land Imaging
o Geographic Search

o Global Climate Change

o Global Crop Production

o Global Reservoirs/Lakes
© Landsat GloVis

© MODIS Image Gallery

o MODIS Image Archive

© MODIS NDVI Gallery

© MODIS NDVI Time Series
o MPA Rainfall Maps

o Photo Gallery

> USDA Satellite Imagery
Archive

Metadata
o Live Data and Maps

o GeoSpatial One-Stop

NASA'’s Applied Remote Sensing Training Program

Cortesia: Dr. Charon M. Birkett, NASA-GSFC
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Aplicaciones para Sequias y la Agricultura

R
USDA

Production Estimates and Crop Assessment Division
Foreign Agricultural Service

Lake Beysehir Height Variations

T(I)iPEX 10 Year Geo-referenced 10Hz Along Track Reference S Sre el ke

height variations for Lake

g ' X . N e Beysehir in Turkey, Lake
3 op A g—a TIN5 T Buhayrat in Central Iraq
Kol Y e and Lake Urmia in
R northwest Iran. & period of
S —— drought occurred from
1993 1994 1995 i 1990 1997 : lmr 1999 2000 2001 2000 2003 1999 tO 2001. Rainfa" il’l
** = TOPEX Posesdon bsaonical sechive
w=e Jamer | SoAcriim s veal time prodect Turkey, northern Iraq and
x S adjacent regions increased
_ Lake Buhayrat Height Variations in both 2002 and 2003 and
! T0|12E)\ 10 Year Geo-referenced 10Hz Aloog Track Reference has gradually recharged
z 8 n resenvoirs.
g
5 “ILast cotry:
{ Fron =~ :"\% bz Initial recovery in water levels
i . f‘igh) Lost vakid observed in 2002-200G.

993 19 199 1996 1997 1998 1999 000 001 a0 200
*** TOPEX/Poncidon bistoxical mohine

o Tascar | inteniin nea veal Uine gecduct

::?'o Ocr., 2000 /Drougm began in 1999,

Lake Urmia Height Variations

Height Variation (m}
~
T

TOPE.X 10 Year Geo-referenced 10Hz Along Track Referenc

Last entry:
S26 Ot 2000

st vakid
clevation:

1993 199 1995 1996 1997 1998 1999 000 001 002 200
*** TOPEX Foseidon historical archive

==+ Jason | intesiin oeae 1ox bene product

Oct, 2003

Produdion Estimates & Crop Assessment Division (PECAD)
) Foreign Agncultural Service (FAS)
"m U.S. Deparment of Agriculture (USDA)
U S D A hitp:ifas.usda.govipecad/pecad.himl
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ESSIC (Earth System Science Interdisciplinany
Center), University of Manyland, College Park
NASA Goddard Space Flight Center,
Greenbelt, Maryland
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Aplicaciones para Sequias y Recursos Energéticos

Venezuela to Ration Water Because of Low El Nino
Rainfall

October 22, 2009

Venezuelan President Hugo Chavez urged citizens
to cutback on showering time as the country's electric

and water supply problems mount. Hi gh er W a t e r level i n G—u ri Dam

N Venezuela will enact new water conservation

Lake Guri Height Variations
Jason-2 Geo-referenced 20Hz Along Track Reference Pass 152 Cycle 69

F i At A AL | methods, including reducing supply by 25 percent f 'l 1 11
! ﬂ ve " - w A - g until May, because of low EI Nino rainfall, President al S to SO Ve power CrlSlS
- 20.0 [ » '& & f $ n. '1 3’ e § r s )‘ . * . \ S & Hugo Chavez announced on TV late last night.
g [ : ,’. B Ly ARt Ao oL, S S T . ! - . The water level of the reservoir is growing but thermoelectric generation
- . . 2 .. 1) . v s ‘ ¥ . 0 %2 - LI The drier cycle has caused “critically low” levels for
[ « ‘et 2 * . py t . e . o‘ .. 1} | the country’s hydroelectric stations and drinking has not expanded
= 15_0 [ \ o e v 00 . e e e ¥ L N £ water reserves, including the EI Guri reservoir, one of
] [ . e 3 .o H ‘. & .‘ e ) Vi * . ' the world's largest dams, Chavez said. The El Guri is
= [ ? S XA M “% ;i 0¥ of . o located on the Caroni River, which provides 70 ENERGY
(] [ H s s . . . * percent of Venezuela's electricity. Usually the Caroni : P ol is .
'z 10.0 \ e - S T H : ¢ I . River, located in the Orinoco Basin, has a high The rainy season is aiing in Y?naue!a and the
a [ . [ .., * discharge rate, butit has had difficulty replenishing water level of the Guri reservoir is starting to
> [ s H v " +2010 Drotught . Heoltigoly: increase, but concerns about the serious power
. H e L g X isis facing th i ’
- 5.0 . . . . This drought has aggravated the country's already crisis facing the country remain. rr R
[ ' *° ?Approachlng the . 1 fragile situation. Growing demand for and under-investment in water lead to several major blackouts in i
[ ‘ e .. 1 Venezuela earlier this year. . oy <
- t ¢ . . “D d . In fact, the National Electricity Corporation
| . % i
£ 00 [ * . reservoir cal 14 | (Corpoelec) informed the authorities of state-run
r ¢ LeV el” 1 steelmaker Sidertrgica del Orinoco (Sidor) that f ;’q"{"%ﬂi{};&“{”{'& B ff e vg Z;ygm
'50 e f \ | electricity rationing in the main Venezuelan mill (File photo) B

mented throughout the year. This

Power Cut Of 2 g O O O MW required steelmaker company will have to maintain its current production level.

num power consumption of 300 megawatts, which allows for operation of

if Guri dam level reaches 240 "

meters I .
The peak oil crisis: countdown at the Guri

The largest power reduction must be made in central states and by Tom Whipple

Venezuelan Guayana’s Corporation (CVG) DRrtrie e

Please Log in or register to rate this article.
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ENERGY Most Americans have never heard of Venezuela's great Guri dam. Completed in 1978 with
20 generators and 10,200 MW of generating capacity, at one time it had the most
[ ¢ Government authorities believe that the water level generating capacity of any hydro dam in the world.
5.0 ) . ) . . . . . ) . ) . ) ) . . . of the Guri reservoir will reach the critical level of By way of comparison, the Three Gorges dam in China is to produce 22,500 MW when
. completed next year and the U.S.'s Grande Coulee which dates back to 1942 can produce
1992 1994 1996 1998 z(m zmz 2m4 Z(Xb zms 2010 20 1 2 20 14 240 meters above sea level by June, and at point 6,800 MW. If you disregard the ecological damage caused by great dams, they can be
P 2 : . : wonderful things for they produce prodigious amounts of emissions-free energy at very low
ook TOPEX/poseidon histodca] archi\re additional power ratlonlng will be requ1red. cost --- provided, of course, it keeps raining in the dam's watershed. Until recently nobody
...... . . . gave this much thought until last summer when El Nifio, and perhaps a touch of global
##% Jason-1 Interim GDR 20hz lenn‘letl'_\" VC[‘SIOD TPJO.2 The Executive b h of th _— warming, started doing funny things to Venezuela's weather.
e e 2 : H 1 1 . € Executive branch of government nas aire:
b OSTNI [ntenm GDR 20112 alUmet['y( ice mOdC) LaSt Va]ld C]CV&[IOI‘I. 13 OCt. - 20 1 3 % 2 g % % Y The rainy season in Venezuela which refills the reservoirs runs from June to October. The
outlined two scenarios for Operatlng the Guri The level of the Gurl reservoir s declining aver summer of 2009 it was a catastrophe. Rainfall was only about one third of normal so that
. . N y Tl S : iz by last fall alarm bells began sounding as it looked as if the water could fall to the level
hydroelectrlc p[ant 'f the reservoir dI‘OpS to SUCh 10 centimeters per day due to the lower fiow of where the dam would have to shut down most of its generating capacity. The Guri dam

the Caroni River (Photo: Gustavo Bandres)

Ieve|_ Accordin tO are Oft re ared b the has a lower and older generating hall with much less capacity than the main hall and there
g p p p Y are two smaller dams located downstream from the Guri. The problem is that if they have

National Electric Corporation (COrpoeleC) there are to stop letting water through to the turbines in the main Guri dam, the water is no longer
5 . .o s N lable to the d st lant: th tput d kedly too.

two options: operating the electricity grid with the support of new power plants or evaliabie to the donnsiream plants so thelr oufput drops markedly foo

without the addition of the new generation units.
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Aplicaciones para la Gestion de Recursos Hidricos

Il'uio Kariba
= j

‘/?Q__ 2015/16 Super El Nino Lowers Lake Kariba Water Levels

= l? wamse | (Zambia/Zimbabwe) to 12% Capacity (Jan. 9, 2016) and
:;k { ! Power Generation Reduced to Conserve Water
. ftws | [T Take Kariba Height Variations
Govdle Swariand referenced 20Hz Along Track Reference Pass 31 Cycle 12 . -
918 v ows rema ofine - ||Zambia and Zimbabwe's Kariba
= 50 R e dam levels sink to 12 percent as
5 ot Y AAAAAA  [drouant scorches
2 . _‘.l ' '..rA Ao AN LAY “l‘.k e e
g v 557? :2‘."" \ ». ¥ ;
= LA A AR \ [
:g 50 ‘) ‘ "."1‘& . \ ::‘:;w—:mwvmmuumruﬁuuv

The lavels were 477.25 metres (1,500 feet) above sea level on Monday,
Pt two mretres above the point thelr working capacity, the Zamber River

: . Authority, which manages the lake for Zambla and Zimbabwe, said on its
- 4.0 kq - et slte
g » \ - ¥ § Y *The Kariba Lake wos created and designed to operote between levels
8 20 ’ « -3 - 3 47550 metres and 488 50 metres,” Rt said
-1 & TR ‘_ PRz | & The dam was 12 percent full on Monday compared with 53 percent on the
‘ﬂ 00 - ¥ - W v " same date last year, underscoring the severity of a profonged drought that
5 & X , threatens crops across the Southern African region whare the United
. han war t ~e

= .20 \ 3 Noations med that 14 milllon people face hunger

= Nn N R ‘ Zuembia asknd South Africa last week for up 1o 300 megawatts (MW) of
a 40 o X o L amwrgency power to sase an electricity crunch that has hit mining
‘S - . companies already grappling with a sliide In global copper prices.
= '6 0 i - Meamwhile, on Monday, water flow measurements from the famed

Victorta Falls, & major tourist dite, were recorded st 497 cublc metres per
second, close to the historic low of 390 cublc metres per second posted in

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 || 17757 masn. fx authorty said

*** TOPEX/Poseidon historical archive Zambian power companics and mining firms in August 2015 agreed to at
*** Jason- | Interion GODR 2002 altionetry Version TP]O.?.._} mmmmmm.:owzma.m.mmm
**#* OSTM Interion GDR 20hz altimetoy( ke retracker) Last valid elevation: 9 Jan., 2016 |51 355 MW in September from 560 MW in March. (Reporting by Chvis

s Editing by Jeremy Gount; Editing by Fd Stoddard/Jecemy Gaunt)

Click anywhere on the graphs to view or download the associated lake level data files,

Sources: USDA/NASA’s G-REALM (Global Reservoir and Lake Monitor)

USDA mw'mm http://www.pecad.fas.usda.gov/cropexplorer/global_reservoir/
i A v Reuters: https://www.reuters.com/article/africa-drought-kariba-idUSL8N1532RG

https://appliedsciences.nasa.gov/sites/default/files/2012-02/mission.pdf
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Aplicaciones para el Monitoreo de Inundaciones

Lat.
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Height Variation (m)

Nile River floods in Sudan
leaving 200,000 homeless

KHARTOUM, Sudan (AP) - Floods and
heavy rains have destroyed 119,000 houses and
left more than 200,000 people homeless in nine
Sudanese states, the government said.

The government’s Humanitarian Aid Com-
mission said 65 schools and 60 health institu-
tions have also been destroyed and vast tracts
of farmland have been inundated.

The government has mobilized troops to
fight the worst flooding along the Nile Riverina
half century and is considering evacuating thou-
sands of people in districts near Khartoum.

The worst hit reeions in Sudan. Africa’s lare-

Lake Victoria 1
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Eventos de Inundacion en 1997/1998 y 2020

Cortesia: Dr. Charon M. Birkett, NASA-GSFC
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Aplicaciones para el Potencial de Pesca

G-REALM: New Wetland Case Studies - Monitoring for Fish Catch Potential :\1{';\\\"5;\

| Water Dynatmcs and Fisheries

Unstable, highly fluctuating, shallow, complex socio-ecological
system. Van Zwieten (2003) determined lake level fluctuation

significant factor governing catch.
Presented at the Global Conference on Inland Fisheries, FAO HQ, Rome, January 2015

¥ Senenance; A Stmwnance; | Kobling. GM
Poppy: K. Schrockenberg. C Merken

Satelhtc
alu

Non G-REALM wetland product showing 1m
seasonality, general decline 2002-2007
followed by recovery. Consistent with
historical gauge data. “Cost-effective, timely
and reliable monitoring, combined with RLLF
may provide a deeper understanding of drivers
and trends”. Smaller lakes included in G-
REALM program in Years 3+4. Inclusion of
marsh/wetlands — a future direction?

https://appliedsciences.nasa.gov/sites/default/files/20192-09/mission.pdf
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|
El Futuro - “Global REservoir And Lake Monitor” o G-REALM ﬂ

Centenares de lagos y reservorios seran agregados, con G-REALM confinuando -
a proporcionar mediciones del nivel de agua de archivo y en tiempo casi real

— i Ve S
7

, v,
A Current Jason Lakes (73) @

Ao Potential ENVISAT Lakes (611) ﬁ
Croplands
USDA
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El Futuro — Global Water Monitor

Una nueva pdagina web ofreciendo extensiones de lagos y almacenamiento
adicionales, asi como productos del nivel de agua para humedales v rios.

Welcome to the jPagina web aun en progreso !

Global Water Monitor
https://blueice.gsfc.nasa.gov/GWM

A prototype online source for satellite data products relevant to lakes, reservoirs,
river channels, wetlands and global mean sea level.

(Main Contact: Charon.M.Birkett@nasa.gov)

Water Monitor - Lakes and Reservoirs 2018 Water Resources <
Lake Storage and Status Indicators

Water Monitor - Rivers and Wetlands 2018 Water Resources
Alaska Streamflow

Usangu Project

Ongoing NASA

Water Monitor - Global Mean Sea Level
Ocean Surface Topography
WDAZ CkeRr rddord
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El Futuro — Global Water Monitor para Variaciones en el Nivel
de Agua del Alcance de los Rios

Moniforeo de Rios en Alaska para Posibles Alertas de Inundacion

2018 WR: Alaska Streamflow ————

Operational altimetric water levels for

@
designated reaches (monitoring, floods) ¢
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***% TOPEX/Poscidon GDR 10Hz altimetry

**% Jason-1 GDR 20Hz altimetry Version TPJOJ 25 1

NASA'’s Applied Remote Sensing Training Program

*#+ OSTM/Jason-2 GDR 20Hz altimetry (ice retracker)
#4% Jason-3 Interim GDR 20Hz altimetry (ice retracker)

J-2 Ref Pass 227 Cycle 199
Last valid clevation: 10 June, 2020

Cortesia: Dr. Charon M. Birkett, NASA-GSFC
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El Futuro — Global Water Monitor para Variaciones en el Nivel
de Agua en los Humedales

Aplicaciones pueden ser recursos hidricos o energéticos, agricultura y conservacion.

10-day Resclution Preducts

m»; .'.w-

i _ Download Time Series

: Series mission-merger compromised
b | (TPLJ2)

Aganl Pak

Laoge i

Anthropogenic effects

Shallow water

Gosgle,
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Usangu Wetland
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El Futuro —-Global Water Monitor para Nivel, Extension y
Almacenamiento de Lagos e Indicadores de Estado

Se combinan niveles y extensiones de aguaq, batimetria y se emiten indicadores de
advertencia para resaltar condiciones de sequia e inundacion.

The new lake “Storage and Status” tab. Here, stakeholders can access additional information
relevant to the drought/recharge situation in the basin. Product access is currently designed to be via
log-in protocol to record end user statistics and product application.

Home / Water Monitor Lakes and Reservoirs ser (0331) { 10-Day ] Q_ Target name or ID

Lake Level m Reference Track Geoid Profile Nearby Targets
——_ ==
Lake Nasser

6.0 3y | | 5
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Demostracion: CoOmo Acceder a Datos del Nivel de

Altura de los Lagos
Global Reservoirs and Lakes Monitoring (G-REALM)

https://ipad.fas.usda.gov/cropexplorer/global reservoir /



https://ipad.fas.usda.gov/cropexplorer/global_reservoir
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Preguntas

Por favor escriban sus
preguntas en el cuadro para
preguntas y respuestas. Las
responderemos en el orden
que las hayamos recibido.

Publicaremos el documento
de preguntas y respuestas en
la pagina web de la
capacitacion después de la
conclusion del webinar.

NASA'’s Applied Remote Sensing Training Program
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https://earthobservatory.nasa.gov/images/6034/pothole-lakes-in-siberia

Contactos

« Capacitadores:

— Amita Mehta: amita.v.mehta@nasa.gov Siganos en Twitter
@NASAARSET

— Sean McCartnhey: sean.mccarfney@nasa.gov

« Informacion sobre la Altimetria:
Charon Birkett: charon.m.birkett@nasa.gov

« Pdagina Web de la Capacitacion:

— https://appliedsciences.nasa.qov/join-
mission/training/enalish/mapping-and-monitoring-lakes-and-
reservoirs-satellite-observations

« Pdgina Web de ARSET:

— https://appliedsciences.nasa.gov/what-we-do/capacity-
] building/arset
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