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— Best Space Station Science Imagery of 2022 | NASA

— ChatGPT: Optimizing Language Models for Dialogue (openai.com), 2022

— Five ways to use space to engage your students with technology | Tes Magazine

— International Space Station (ISS) Facts for Kids (sciencekids.co.nz)

— Lathan, Joseph. “10 ways to use technology in the classroom”, University of San

Diego, 10 Ways to Use Technology in the Classroom (sandiego.edu)

— NASA - Space Station Research and Technology

(2022). Eight Ways Students Can Dive Into NASA STEM .- To The Moon and Back”
in 2023 | NASA

- 15 Ways the ISS Benefits Humanity Back on Earth | NASA

— 10 Ways to Use Technology in the Classroom (sandiego.edu)
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Today, the only way to go from
'point A to point B in space is to
make complicated calculations
based on physics, custom to every
* mission.
As the spacecraft moves through
space, the only point of reference
is the Earth. So it needs to ping a
signal back to the Earth to
understand where it is, which
means there are massive blind
spots.
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* Earth Station (an Earth-based satellite dish)
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communication work one or more Satellite.

* The earth station should be in a position to control the satellite if it drifts
from its orbit it is subjected to any kind of drag from the external forces.
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ae V) dalaia L obuall 5 ol V) and (e ClSEWQPOR il 8308 dpngia yy sk o
2oe Al A FRAME 3l J (e cdne 4S) il s de) )3l
eLEAF
VITO
ITC
Twente 4xa
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WaPOR 3 ‘level’ datasets
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Level 1 — Continental (250m) Level 2 — National (100m) Level 3 — Sub-national (30m)
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http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
http://www.fao.org/land-water/home/en/
https://eleaf.com/
https://vito.be/en
https://www.itc.nl/
https://www.utwente.nl/en/
https://www.utwente.nl/en/
https://www.utwente.nl/en/
https://www.utwente.nl/en/
https://waterwatchfoundation.com/
https://waterwatchfoundation.com/
https://waterwatchfoundation.com/
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Reference EvapoTranspearation (Annual)

Reference EvapoTranspwanon (RET) &
defmed as the evapocranspiranon from
& hypothetical reference crop and ot
simulates the DbDehaviour af a well
wasered grass surface

Reference EvapoTransparation (Monthly)

Reference EvapoTranspiraton (RET] 15
defined as the evapotranspirason from
8 Mypothetical reference crop and &
simulates the behaviour of a welk
watered grass surface

Reference EvapoTranspiration {(Dekadal)

Reference EvapoTranspoaton (RET) &
defned as the evaporanspiraton from
a2 hypothesical reference crop and #
simulates the behaviour of a well
watered grass surface

cusaTT

Reference EvapoTransperation {Daily)

Reference EvapoTranspavon (RET) &

W defined as the evapotrarspirason from
2 hypothetical reference wop and o
simulates the behaviour of a well
wacered grass surface
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Precipitation [Annual)

Predpitaton data & celvered on a dady

o -« bass. The source of this dataser is
CHIRPS (Climate Hazards Group InfraRed
Predpitation with Station) quase-giobal
rainfa® catases, startng from 1581 up o
P near present

Precipitation (Monthiy)

Preopitanon data &5 gelivered on a daly
baws. The source of this dataser &
CHRPS (Climate Hazards Group Infraked
Preopitanon wich Station) quas-global
rainfall datases, starung froem 1581 up o
near present

o "V\’:

-,

Precipitation (Dekadal)

- Precpitapon dats & delvered on a dady
V " basis, The source of this dataser
CHIRPS (Climate Hazards Group InfraRed
Pregpitanon with Station) quas-global
rainfal datasec. starting from 1981 up to
near present
L
CUMATE
Preapitation (Daily)

Pregpitation data s celverad on a datly
basrs, The source of this dataset
CHIAPS (Climate Hazards Group Infraled
Pregpitation wich Station) quas-gicbal
rainfa¥ datases, starting from 1581 up to
Near present

- =

.,

CLmMAre
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Actual EvapoTranspiration and Interception
{Annual)

The actual
- < EvapoTranspiration and
Intercepaion (ETIa) is the sum
of the soll evaporation (E),
canopy transplrason (T), and
evaporation from ramfall

q Intercepted by leaves (1),

Transpiration (Annual}
The Transpiration (T) data
component s the actual

transpiration of the
vegetation canopy.

Transpiration (Dekadal)

The transpiration (T) data

component  (dekadal, In
mm/day) Is the actual

- “~ transpiration of the
vegetation canopy.

LIWaPOR - @by b Sa

Actual EvapoTranspiration and Interception
(Monthly)

The acrual

EvapoTranspiration and

Interception (ET1a) is the sum

of the soll evaporation (E),

canopy transpiration (T), and

evaporation from rainfall
§  ntercepted by ieaves (1)

Evaporation (Annual)

The Evaporation (E) data
component Is the actal
evaporation of the soll
surface

Evaporation {Dekadal)

The Evaporation (E) data
component  (dekadal, in
mmvday) Is the actal
evaporation of the soil
surface.
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Actual EvapoTranspiration and Interception
(Dekadal)

The actual
EvapoTranspiration and
incerception (ETia) (dekadal,
in mmv/day) is the sum of the
soll evaporation (E), canopy
transpiration m. and
) evaporation from  rainfall
intercepted by leaves {1)

Interception (Annuat)

interception s the process
where rainfall s captured by
the leaves

Interception (Dekadal)

The Interception (l) data
companent  (dekadal, In
mmvday) represents the
evaporation of intercepted
rainfall from the vegetation
canopy,

WATER



Level 1

Level 2

Level 3

Level 1

Level 2

Level 3

Net Primary Production (Dekadal)

Net Primary Production (NPP)
s a fundamental
characteristic of an
- & ecosystem, - expressing  the
conversion of carbon dioxide
Into  blomass  driven by
§  phorosynthesis.

Net Primary Production (Dekadal)

Net Primary Production (NPP)
i a fundamental
characterisne of an
Vo T ecosystem,  expressing  the
P conversion of carbon dioxide
Into blomass  driven by
photosynthesis.

Net Primary Production (Bekaa, Lebanon -
Dekadal)

Net Primary Production (NPP)
i Il fundamental
characteristic of an
ecosystem, expressing the
conversion of carbon diovide
Inte  tiomass driven by
photosynthesis.

Net Primary Production (Dekadal)

Net Primary Production (NPP)
is n

characteristc  of  an
© & ecosystem,  expressing  the
conversion of carbon dioxide
Into  blomass  driven by
4 photosynthesis.

LAND

Net Primary Production (Dekadal)

Net Primary Production (NPP)
is a fundamental
characterisne of an
© ecosystem,  expressing  the
- conversion of carbon dioxide
Into  biomass  driven by
7 photosynthesis.

Net Primary Production (Bekaa, Lebanon
Dekadal)

Net Primary Production (NPP)

s fundamental

characteristic of an

ecosystem, exowss|¢§ the
oy

conversion of carbon dioxide
Into  biomass driven by
photosynthesis.

sa NIWaPOR - iy el s

Total Biomass Production (Annual)

The annual Total Blomass
Production  expresses the
total amount of dry matter
produced over the year

’~ e

Total Biomass Production {Seasonal)

Total Biomass  Production
(TBP) s defined as the sum of
the above-ground dry matter
produced duting the course
of the growing season

.”?

Total Biomass Production (Bekaa, Lebanon
Seasonal)

Total Biomass  Production
{TBP) is defined 5 the sum of
the above-ground dry matter
produced during the course
of the growing season.

Total Biomass Production (Annual)

The annual Total Biomass
Proguction  expresses  the
total amount of dry matrer
produced over the year

o

:

Total Biomass Production {Seasonal}

Total Biomass  Production
(TBP) is defined as the sum of
the sbove-ground dry matter
prociuced duting the course
of the growing season

Vi b

Total Biomass Producoon (Bekaa, Lebanon
Seasonal)

Total  Biomass  Production
{TBP) is defined a3 the sum of
the above-ground dry matter
produced during the course
of the growing season.
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Land Cover Classification (Annual)

This land cover dataset ac

#m P condnental scale is based on
the Copernicus Global Land
L cover map
)
LAND

Land Cover Classification (Annual)

This experimental land cover

# T PN dataset at cononental scale

(Level 2) shows & broad

" - classificaion  aiming 8t

Identifying cultvated land

and.  more  specifically,

P distingushing  bemween
Irrigated and rainfed areas.

Land Cover Classificanon (Bekaa, Lebanon
Dekadal)

This land cover dataset at
sub-national scale (Level 3)
shows a detalled classification
with Information on the the
Crops fepresenting at least
10% of the area

Phenclogy (Seasanal)

Phenology indicates the cycle
or season of a crop and, In
this case, Is defined by the
dekad (D) corresponding to
the start, maximum and end
of the growing season,

Phenology (Bekas, Lebanon - Seasonal)

Phenology Indicates the cydle
or season of a crop and, in
this case, Is defined by the
dekad (D) corresponding to
the start, maxmum and end
of the growing season

o2 ¥WaPOR - iy el a

Land Cover Classification (Annual)

This land cover dacaset at
continental scale is based on
the Copernicus Global Land
cover map.

P T

LaND

Land Cover Classification (Annual)

This experimental land cover

R i dataset ar continental scale

(Level 2) shows & broad

¥, R classification
- ? Identifying

and.  more

distinguishing pet
irrigated and rainfed areas.

Land Cover Classificanon (Bekaa, Lebanon
Dekadal)

This land cover dataset at
sub-national scale (Leved 3)
shows a detalled classification
with Information on the the
Crops representing at least
10% of the area.

LAND

Phenology (Seasonal)

Phenology indicates the cycle
or season of a crop and, In
this case, Is defined by the
dekad (D) corresponding to
the start, maximum and end
of the growng season,

vife -

Phenology (Bekaa, Lebanon - Seasonal)

Phenology Indicates the cycde
or season of & crop and, in
this case, Is defined by the
dekad (D) corresponding to
the start, maximum and end
of the growing season.




Data components Level' 1 Level 2 (~100m) Level 3 (~30m)
(~250m)

Water Productivity (WP) Annual? Dekadal®/ Dekadal/
Seasonal Seasonal

Evaporation (E) Dekadal/Annual  Dekadal/Annual Dekadal/Annual

Transpiration (T) Dekadal/Annual  Dekadal/Seasonal  Dekadal/Seasonal

Interception (1) Dekadal/Annual  Dekadal/Annual Dekadal/Annual

Actual Dekadal/Annual Dekadal/Seasonal/ Dekadal/Seasonal/

Evapotranspiration and Annual Annual

Interception (ETla)

Net Primary Production Dekadal Dekadal Dekadal

(NPP)

Above ground biomass Annual Seasonal Seasonal

production (AGBP)

Phenology Seasonal Seasonal

Harvest Index (HI) Seasonal

Reference Daily

Evapotranspiration (RET)

Precipitation Daily

Land cover classification Annual Annual Dekadal
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\WaPOR <y jalias
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L1 Data
compon Input data components Sensor Data product Comment
ent
Evaporat | Precipitation CHIRPS w2, CHIRP
ion, . Surface albedo MODIS MODO9GA, MODOSGO,
:E_?Sp'ra Weather data (temp, MERRA/GEOS-5 MERRA used up to start of
! specific humidity, wind GEOS-5 (21-2-2014)
Intercept ]
ion speed, air pressure)
NDVI MODIS MODOSGO
Soil moisture stress MODIS MOD11A1, MYD11A1 Land Surface Temperatura
Solar radiation SRTM DEM
MSG Transmissivity
Land Cover WaPOR LCC product
MEPP Solar radiation SRTM DEM
MSG Transmissivity
Soil moisture stress MODIS MOD11A1, MYD11A1 Land Surface Temperature
fAPAR MODIS MODOSGO
Weather data (temp, MERRA/GEDS-5 MERRA used up to start of
specific humidity, wind GEOS-5 (21-2-2014)
speed, air pressure)
Precipitation CHIRPS v2, CHIRP
Land Cover WaPOR LCC product
AGBEP - M.A. - calculated at L1
using a conversion factor
for NPP
Referenc | Weather data (temp, MERRA/GEDS-5 MERRA used up to start of
e ET specific humidity, wind GEOS-5 (21-2-2014)
speed, air pressure)
Solar radiation SRTM DEM
M3SG Transmissivity
Precipita | - - CHIRPS w2, CHIRP
tion
NDVI - MODIS MODO9GQ
Quality
layer
SM35 - MODIS MOD11A1, MYD11A1
Quality
layer
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WaPOR (e leali o3 Lail &
The Gross Biomass Water Productivity for Jordan using 250 m WaPOR_2010-2021
2012 @

Dr. rasha Aburukaba

25 125 0 2.5 NoData 0 0.1 0.5 1 2 3  kg/m?
I I

Decimal Degrees
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The Precipitation for Jordan using 250 m WaPOR_ 2010-2020
2013

2010 201 2012

x
a

2014 2015

N
=

2018 2019

X
x

Dr. rasha Aburukaba

mm
25 125 0 2.5 0 150 300 450 600 750
B I
Decimal Degrees | B
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