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English-to-Arabic “practitioner glossary” on data-related
terminologies in the fields of water, agriculture, and geospatial
information
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Applications of Remote Sensing-Based Evapotranspiration Data
Products for Agricultural and Water Resources Management !
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The applications of remote sensing-based evapotranspiration data products for
agricultural and water resources management involve using satellite-derived data to
monitor and evaluate evapotranspiration rates, optimize irrigation practices, and

manage water resources more effectively.
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The process of
measuring and . Sk dodos b
determining the 3l of UL.Jl igw
s gl ol ULl 4893509
accuracy and reliability . s s
- e 9 Jadoed! (8 dodSuiuel!
Accuracy Assessment A8 ouuss of data or models used T
. . .. wéﬂbﬂuwbch|
in analysis or prediction, Sl 2l U5
often by comparing E: (ot bl
results with known IR S
reference data.
The amount of water
that is actually 1o ddai)! oleall dS
evaporated and ’ - o
EI: . < )
Actual 1 g - el transpired from the ";ﬁj ’ “’;‘
"a‘ - XU M [3
Evapotranspiration - ) Earth's surface, which is & . 29 (P ,Ua“)
(ETa) . c@ﬂ‘ Gb"" R _):gu.”
(ETa) the sum of evaporation sl o e
from the soil surface and 2 ngu{,:); ?
transpiration from R
plants.
The resistance
encountered by air .
5yaiy Al daglaal
. . T movement over a @ UO)M“EJ 3
Aerodynamic aSalivll degliall s o (398 4iSy> <Ll <lgg)l
. o particular surface, h e
Resistance 4514l : ddac (3,355 doglan (29 o
affecting the process of G’-‘J‘ L
evaporation and T
transpiration.
Consumption is the b 3S0mnnll olal] LS
. . amount of water used in 3 A o u <
Agricultural Water & oleadl Mgl ) L & =1 oo &l daidyl
Consumption - aclyy) agricultural activities for e Aladlonalls ¢ uoloeall
irrigating crops and a0 ;

maintaining soil.

1 NASA Applied Sciences, "ARSET - Applications of Remote Sensing-Based Evapotranspiration Data Products for
Agricultural and Water Resource Management," NASA, n.d. [Online]. Available:
https://appliedsciences.nasa.gov/get-involved/training/english/arset-applications-remote-sensing-based-

evapotranspiration-data.
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Albedo
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The ratio of reflected

solar radiation from a

surface to the incident
solar radiation.
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Algorithm Complexity

Ayl g3l ddins

The difficulty of
executing a particular
algorithm, usually
measured in terms of
the number of
operations it requires.
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On online system that
provides tools for
viewing and analyzing
environmental data
collected by satellites,
such as remote sensing
data related to
vegetation and climate
changes.

39 COAY Al e pllas
Sl Julxig poyad wlgal
o3l dblug: lgaazr @
Sble Jie cduclidasol
dalxiall das e Hleddue)!
FUA 359 (Ll ellaslly

Assessing Drought
Conditions

Colasdl Cg )b s

The process of analyzing
and evaluating the
severity and extent of
drought in a specific
area to determine its
impacts on the
environment and
resources.
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Atmospheric Effects

Lgardl Ol

The effects caused by
the atmosphere on solar
radiation, such as
absorption and
scattering.
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Climate-soil-
vegetation
Interactions

FLA o oMeladl
olally LAl

The reciprocal
relationships between
climate, soil, and
vegetation, where each
element influences the
others, contributing to
environmental patterns,
plant distribution, and
soil health.
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Continental ET
Monitoring

e gl - el didln
S S gl

The process of tracking
and measuring
evapotranspiration rates
at a continental scale to
assess water distribution
and environmental
activities across large
areas.
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The process of tracking
the health and growth of
agricultural crops using
various techniques such

cdalisee QWﬁ‘W’" L

Crop Monitoring Jusolxadl 43110 as remote sensing and s e Hleddwd! Jie
field analysis, aimed at J=2l e e dasdl Jdally
improving productivity 83L)9 eyl gadl Bylo] cyunses

.and resource g li)
management
A metric used to assess ’
.o . L«,’é.a
the level of water stress N £ w0 j
. . Sl Gladl slg=dl S giue
in crops by comparing T L4 s
. the actual plant canopy | . .. . o )
Sledlalg=zYl dds dorpd dyliey lldg cdasl)3l
Crop Water Stress - - temperature to a . et =
Juolxal 45.1;.0.]‘ d\,uJ\ clasll o)b.>
Index (CWSI) reference temperature, A= . .
(CWSl) . . Lo a0 0)\_):- 4>y &
helping to determine n .
L Olelas wdss (§ deluo
irrigation needs and R N ’
B)la] 8elaS g ¢Syl
manage water resources RRECR ‘};J‘
efficiently. ' m
3 (3 oluall &S
RS The.amount of water LeSle-wA G oluall 44
Crop Water Use that is evaporated and Al Gedass Jrolxall
- transpired by crops el g
A model tha’F esflmates ol Y okas i) 505
evapotranspiration and Cogsbb sy cgeiid]
il ¢ —
assesses drought > dlb ,3 Colasd|
. . oy . . ¢ g
Drought Indexing Olazell 0uds Z3ge conditions by analyzing "w .
(ALEXI) (ALEXI) land surface oS gadis ) bl
“Yoae Olaw ds b))l
temperature and u, Y| o= B"| Ao
(1 Esb_u)
vegetation data using o= 0l - l)ﬁ =
satellite observations A ’
. o e 5y duale Dy
A NASA satellite that . .
ECOSTRESS satefite tha UEy) b slbal yod
) . . . | measures Earth's surface . = s D
(Ecosystem glai)l polde doyxs temperatures 09 Ll - 485,091 sLaall
Spaceborne Thermal el 3Laall )l P ) Bly> il yolid Lgud
. Gy T accurately, helping to e
Radiometer dazas e dsud! study the effects of L 29 .80 (o))l mlaw
Experiment on Space ECOSTRESS sLxall v Al BT dwlys § el
. thermal stress on plants M RN
Station) and ecosystems ally «Blill e )
' A58l dusd)
The balance of energy - .
sl Bl s 53 gl
that enters and exits a ‘5J ok )3% .
, , By o gas J) J55
- particular surface, which s .. = S
Energy Balance d3lall & ge 0d2 3559 cdin 7,35 ()
affects the process of e h 33"3;1‘
evaporation and O "@m‘s Y
transpiration. T
' Monitoring o il i) e
Environmental sl A1l enth;nmtlentzl ch?nges, (w2 g B)ly> Ao
Monitoring el &8L) such as fand sur ?ce BIER-A UG IRE S S
temperature, using -
remote sensing data. e of
\REESN /5
i 8
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. . > Thhe p'roc;:‘ss of V\Il'ate.:j ol e slall Joous A
vaporation eI changing from a liqui A Al ) ABL
state to a gaseous state. -
Maps that show the
I o il il s o Lasl o
Evapotranspiration sl - )l sl dlstrlbut.lon.of . gEN ”&;)y Tos il
Maps evapotranspiration in a Lo dalaie 3 zdls
specific area.
The process of planning
and organizing the use oSy Jadass ddac
of forest resources to bl o)lge Wleldsuiu!
ensure their Gz g elgital sl Olosa)
sustainability and Olrlasdl o O3led!
balance economic and Oldlatiallg Lalaiddl
environmental needs. It | ddeall ol Joidy .dcudl
Forest Management bl Byla) includes monitoring bl dedlw 48150
forest health, lgisles9 cdauixi Joally
regeneration, and € Mad bl e
protection from risks, as Lgoldswicw! 8elaS (punss
well as improving use to duiad) adliall (Guiie)
achieve environmental, LoLaidYlg deloizYlg
social, and economic Lo
benefits.
A system for storing and
managing geographic
data used to organize 3309 eulai 9 gy plla
and store information | el dilaiell Oleglaoll
. . related to geographic L eldg bl szl
Geodatabase ddlyam bl sucld geograp Pokab ellds & ]
features, such as maps Wl Jguo ol g plio
and topographic data, in PR JE I P VI WE T
a structured manner Adle guall lildlg
that facilitates access
and analysis.
The planning, design, .
P . & g Dluoy prmaly Jadass
and maintenance of e dmilal
tural and semi-natural b9 duagelal] o)
na t h K el Jie cduandall
. ot systems, such as parks, . L
Green Infrastructure Al daid) 53] »\INetlands o feen o)l 52115
Management ¢l mazll ! g O sl pasdl Oldawa]lg
roofs, to manage water, . L s
. . ] coluall B)la] pglas J=|
improve air quality, and . g .
325259 ¢slggll Bogz iy
enhance urban SRR
environments. o -
The process where
water from sources like 2 bl Ul oleall ity
rain or rivers soaks into Joo dalizes joban (e
Groundwater .. R 3 " .
dud gl bl s the ground and ok Euz lglg ¢ lasdl
Recharge . M ol
replenishes the water a4 gzl oleadl bl ddss
stored in underground Oledl oo Bugdr il
aquifers.




Research focused on

ol S 355 Gl

understanding and Byl i U ogd e
mitigating the urban oo aasilly (o yasl
heat island effect, where | & ax)l @bl dayl ol
. . . urban areas experience | e el 8)ly> lays dgid
Heat Island Studies dlyzedl il olwlys higher temperatures ) gbliall § 4ile o
than surrounding rural ot g Ly daisall
areas due to human 855 ol & il ol Ll
activities and dosall didlg dlgds-lo
infrastructure. gud A3l
High-resolution
evapotranspiration data, | e @il - sl Glly
High-Resolution ET gl - 3l ol which is obtained Jgpazdl oi (@) a8l
Data Bl ddle through the use of Ol plusils gde

advanced remote
sensing techniques.

Byglaiall day (e Hladdw!

Hydrological Modeling

L gl gyl drdaddl

The process of using
mathematical models to
study the behavior of

aMaL;UH CSL«JJ\ ﬁ\.)é:i,w\
L:g oleall & gluw Ay

water in hydrological VRSN PR WA - INEYY
systems.
Integrating
Integration with oladl go Lol evapotranspiratic?n data @f‘db gE] ‘ubt:fu
Hydrological Models Gz gl g Into hyd.rologlcal ‘wﬁjﬂ*@" (G }3
models, to improve the NS RCRRSIOPEST
accuracy of the models.
Set of methods used to
solve problems by LI (0 de gacmo
estimating unknown Lo Sl Jod dodseiuw]|
values or variables based | ol pall i §o,b oye
on observed or studied | a9l ddlaiall Ol i)l
information, through the | lboglas 8ucluc ddg aall
Inverse Technique LSl Al reversal of mathematical | wlulys e 430 ol due
processes or modeling. | of &usly)l Sldeall (uSe)
This set is commonly pd pdsiudy (Al
used in various fields, 3 Bl S degazall
including physics, sl Lgie Badaie Yl
engineering, and Al pglally duaiglly
environmental sciences.
Managing the use of
water for irrigation, 02heY oluall plusiunl 8ylo)
Irrigation 6, 5l including determining | &wS duos <3 (§ Ly )l
Management i : the amount of water 21309 el A3 oluoll
needed for irrigation and () dgux) )
the timing of irrigation.
Refers to the type of “’g'b") uf’JB" @M danb
Land Cover @291 clasl] surface or usage of the (@ e

land, such as forests,

Jie 2V Oleldseiul
‘L?C!)A“j ‘C)l:)ULH
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bodies, and urban areas.

grasslands, water

el Olaally
Al 3blially

Land Cover/Land Use
Products

[s2 ) slhasll Clonia
2L Clelasuil

Data products that show

the types of land
cover/land use in a
specific area.

Q3 «@2b pluasssl/ 92,9

ULl Ol ysen of LG
slas)l £1931 zubg3 (2!

L dilase

Land Surface
Temperature

02! e B)ly> Aoy

The temperature of the
Earth's surface
measured from satellite
or ground-based
sensors, reflecting the
thermal radiation
emitted by the land
surface.

02 e B)ly> Aoy
L3 Ablu gy dulaell
5}@.?1_91 ca.{.c\.ﬂa.,ayl
IEUREWS S PO-A ]
sl ©lelasy) WSixs
.U'aj)“ Gh*” O Liaoll

The amount of energy
required to convert a
unit mass of a liquid into
vapor without changing

Jsooxt) a3 3Uall dueS
Jl Bl oy A1 Bl
Amyd el 090 ¢yl

&ylymd! el A8 i i 2
Latent Heat Er.1ergy of “_))2-]“)-7%&) its temperature. This Sl 0 p ey iy
Evaporation Ll energy is used to 4, Bolsy) Bl ¢
increase the movement J ’} ] ”Ljsl.“Jl u‘:
of liquid molecules until 2 ‘.ﬁ:‘ b ) sl
they transition into a = -
gaseous state.
The amount of energy
that is tranlsferred from on s 3 d3Uall S
P Y .. . the Earth's surface to N
Latent Heat Flux oSl 8yl (3905 AW I 2 e
the atmosphere through iy 5l S5
evaporation and DR 57
transpiration.
. . . Al S d Y o3
A dimensionless ratio ;§| ‘ﬁ;il&?‘ fw)
i5yg)l d>Lus Jds | that quantifies the total > 2T
leaf Area Index (LAI) ) (Wd>lg dg o ol
(LAI) one-sided leaf area per o Aol B
unit ground surface area Cal's BN 3
The process of trackin o .
gnd measuring : il - 2 & i) MLM
transpiration rates w“; Bouoe diaie 3
o J gl - y5all A3l | ©aPOLTANSE dat e cdiYume olidy
Local ET Monitoring i in a specific, smaller area . . .
doeadl (S giunall oleadl loluseiw! Jud=s
- to analyze water use and g lall sy lgiass
M (4
assess environmental fe-*é BJ.{C“J\ Al

conditions
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Mean Bias Error (MBE)

ol las Jawgie
(MBE)

Measure used to
determine the average
difference between
expected values and
actual values. It reflects
the systematic deviation
of a model or estimate
from the true values.

929 .ddadll eually dad gl
Qs Sde S

3T C°5°*“ WVQ-M.N

Al el e paadl

Meteorological Data

Lg> aboyl WLy

Information related to
weather and
atmospheric

phenomena, such as
temperature, humidity,
atmospheric pressure,
wind speed, and
precipitation, collected
and analyzed to study
weather and climate.

JIg>b 3l loglas
gl Jalgalls ulall
cdghylly B)ly=dl Ay Jio
e g (S9! lassally
g Olasdl Jglang byl
Ay glid=xg lgao
.twb comialall

Meteorological Data
Products

OLL wlxiin
EVERVA

Data products that
provide information
about climate, such as
temperature and
precipitation.

ULl Solamyes o g
Ao Jie cds-Uall L lall
Y glaglly (8l yedl

Meteorological Soil

Jolgall 8,30 &5
Ayl

Meteorological soil
refers to the top layer of
soil that is directly
influenced by weather
conditions, such as
temperature,
precipitation, and wind.

LA o Al ddall

g,lally Bl 5 Gl

Ao Jio BILl Lrgnll

lasdl Jglarg cbylyoxll
gl

Model Complexity

The difficulty of
executing a particular
model, usually measured
in terms of the number
of parameters and
operations it requires.

(s12) 33 dygase Sk
Aunld (g xme Tiged
dAE > ya B3le
((lRalWl) cladasd!
glhaall ldeally

Monitoring Aquifer

(@Uh=) polg>l ddlye
dud gzl oluall

Refers to the process of
tracking and assessing
the levels and quality of
water in groundwater
layers to ensure its
sustainability and

Cuwlio U= iy daslio
Syhunng dxd gl olual)
Whla] J=T e lgiag=

Lol diw) Olour] cddelay

effective management.
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Yo

Initiative focused on
using the scientific
research and
innovations conducted

‘DLJG':LA\ QLCJSJS 5_).)[,&40
OlSuYlg dwlall ol
cladll 2055 L@:’J"j L5‘J‘

_ . sladll 69 zoliy by NASA to enhance 3520 Ll - 45,081
NASA A;)rrz)llerg:]uences polal) Ll - 485,891 understanding and ddan)l Oliadailly eualaoell
g dutdasl| practical applications in Jie cdalise wYlxe 3
fields such as cduc)ylg cduiud polall
environmental science, sbally cdially
agriculture, health, and Agaudall
natural hazards.
An open—sc?urce platform e Blone Ao dya
that provides satellite- A N
Ol ,895 i YN Al
based data on dbtm 5 et 'M| J
evapotranspiration (ET) . 3 el
. . . oJSJl Gh*” oo dalg
209 Uloee (Buudas across large areas. It .. . s
.o e . ‘alwb G,U.)j cW))’l
Open ET Al Jg> wlle uses multiple models L i B3unin 3la)
P Sa3YI Bueluney zuidly and satellite data to LYl - QUE
e lla o)l estimate water use in AN o
\ S Jd= O ‘@Lwy\
agriculture, water . \ .
cdely3ll (§ obeadl pluseiuwl
resource management, R
d environmental Vgall B3] § Belslly
C" @ Aiud) &lyally dslell
monitoring. -
Pixel i The‘smal!e.st u.nit of data | 850 3 o‘:Sl,p,”B»g ol
in a digital image. )
Thelco?dmon |r1 which SO b G ) A
Plant Water Stress Al bl sl p an S e.xperlence oleall 48143 (§ Al (o
E insufficient water Bons oy dasUl
availability. BEA Y
The maximum amount o oS olaall (30 e ST
Potential of water that could be EuJU] n
Yl a8 el - sl evaporated and “ C -
Evapotranspiration S ’ v p Bhgl zolaw goeiisy
(ETp) transpired by plants . R
(ETp) . : dgby B9,k ol «billl
under optimal moisture e
conditions. )
A method of farming pasid dely3ll § dayl
that employs advanced pladl Jie doddie oluds
technologies like GPS, Blgall i) sl
remote sensing, and e yladwdly «(GPS)
data analytics to monitor 48l y0) OULLY Jud=ig
and manage field G Ja=dl opladl Bl
Precision Agriculture a8l delyll variability in crops, oo ¢ Jusoloeadl s

allowing for precise
application of inputs
(water, fertilizers,

pesticides) to enhance O By ¢ sl
crop yield and resource 8:aSg ¢ Juolxall duxrlid)
efficiency. )l gell plasil

coleall) a3l M uel)
Olually Bawdlg
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Rangeland
Management

Lf")’“‘” ijl

The process of planning
and organizing the use
of grazing lands to
ensure their
sustainability and
improve their
productivity. This
management involves
monitoring and
assessing environmental
factors and using
appropriate methods to
maintain soil, plant, and
animal health.

Mg ez ddece
cdoge )l (92131 plasil
O g elgioldiw! Oloua]
odd pauaiGy g L)
(eei39 43050 dilasl
0o B33l deial Jolga)
Ll wouss o
e dadlral) dawsliall
Ol do Al dedlw
Ailadlg

Reflectance-based
Approach

e da3la)l dasylall
s guall (ol ulid

Method that uses
measurements of light
reflectance from the
Earth's surface to
analyze and determine
specific characteristics
such as environmental
composition or crop
conditions

Sluld pasid dib
e o0 Jgall el
M J.?l R wz;j;ll Gb.m
Jie digas pailas =iy
U ol e andl cSA
Ayl Juoloeel!

Root Mean Squared
Error (RMSE)

_).:\:;e.ﬂ Ja.w}’fm s
@A)

Measure used to
determine the amount
of deviation between
predicted values and
actual values by taking
the square root of the
average of the squared
differences between
predicted and actual
values. It reflects the
accuracy of a model's
predictions.

e pustind (el
‘»a:«.EJl o Bl Hladae
Adad)] odllg A giall
BRCSNERPHWENTICN
Olasge Jawgial (a2l
da3 il oudll yu Ba,al!
RV wia:ﬁj Adasllg
T3gel 485 (S uliiall
RS

R-squared

dods Jelao
(R-squared)

Measure used to
determine the strength
of the relationship
between predicted
values and actual values
in a statistical model. It
reflects the percentage
of variance in the data
that is explained by the
model.

o) e (elide
@l o Al 893 (ke
& dadll uilg dadgnoll
oS 589 . Jbax] zdgel

& ol Bl A
slazeV e (51 L)

.G.Syu'dl e
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Shallow Groundwater

al=e il &:5.95.2” olua!

Refers to water found in
groundwater layers close
to the Earth's surface,
typically at a shallow
depth, and can be
influenced by weather
changes and human
activities.

Blasl (e 25 &g oluo
bae 29 gl (pe 4oy
Jig>T sty 5 Ll
Aol daadYlg ¢ uilall

Spatial and Temporal
Resolution

Loleyly AcKell &)

The spatial and temporal
resolution of data, which
determines the size of
the smallest data unit
and the duration of data
collection.

A bl 485
> Sl L”S"““ cdlolly
8oy «lly Bu>g yasol

Bl o

The resistance of the
Earth's surface to the

Jald o)) aw doglie

Surface Resistance gl daglis exchange of water vapor | .9l M zo slall H5o
with the atmosphere.
Thermal infrared refers
to the part of the I AxsYl o goill o i
infrared spectrum o dxidl b oy 55
Thermal Infrared g)wdlu:u dasdl asso.cia.ted with the ula.ub Jau).o ‘;b,t:;!l
d)ly=ll emission of heat, o2 0550 L Baleg ¢yl
typically within the dl 3 o0 el Jslall BUas
wavelength range of 3 to Seg,Sue 15
15 micrometers.
Radiations emitted by )duad I olelail
objects due to their > ey plewY)

Thermal Infrared

Cos daid il

heat, and are used in
imaging technologies to

oleleayl oda ‘a.).:’dujg
43yl pguaill woluas @

Emissi dyly=dl el ol .
ms@"> b=t e detect temperature G wladl pe TR
variations and identify dudag eyl =l Sl
hot objects. ALl pluzYl
A technique used to uns i) s ! s
evaluate the rate of Ll (olsb) Jgomio ps3
. . . change of a variable with | * ", TR O3 _Jw
Time-Differential . ) BMIERVRUINTIRYISY
\ ol el Jul>s respect to time by L .
Analysis - ] i 1de @8 (3 ©ldg,all Judoxs
analyzing differences P uw Lot Jomeiall
between consecutive = abie
time points. o
Refers to the
representation of colors s omall (3 OlgB e
H 1 M ¢ 4 -
N in images or S il g3gll ygall Lesd
True Color Ed> Oyl photographs as they

appear in reality,
without any alterations
or additional effects.

1095 @dlgll § 2
A8Us| Il ol ccodbdas
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Two-Source Energy
Balance

4505 A8lall thj\}n
Juaall

A model that separates
the energy exchange
between the land
surface and atmosphere
into two components:
soil and vegetation. It
calculates the energy
fluxes from both sources
to better understand
surface temperature and
evapotranspiration
processes.

TSR PURIFCIN
Ml p2I) e o
Al (5)duae ] 552
32 3y & 52 JoYl
i delug sy bl
GO Olus Lo G.‘)}AJJ‘
ST e tsanll Y8 e ddlall
Byly> Ay Juiadl 0
gz oo 2 o
oo udly y3all Oldasy
Sy dg>

USGS-NASA Landsat

) ol g
L — &S0,
Slwdsy /

A joint program between
the United States
Geological Survey
(USGS) and NASA, aimed
at monitoring and
documenting the Earth's
surface using Landsat
satellites. The satellite
imagery from this
program provides
valuable data for
studying environmental
changes, managing
natural resources, and
monitoring land use.

A g Hylies el
4S5, (ol e el
sLasdll d99 ((USGS)
480 .(NASA) 455,61

Tl pllae 3539 481
S8 aluseiuly (o))
G ol Lol
T M IS 0 5893
dad I3 Wlly puas Tyguo
i) Ol padl Ayl B S
GW' .)J‘}OJ‘ 5)‘.)‘\3
- 2L Olelasuinl 431509

Vapor

ol

The gaseous state of
substances that are
usually in liquid or solid
form under standard
temperature and
pressure conditions.

&1 3lgeld 2581 Al
F AW V> § Bole 053
duld Boyb Jb 3 o

.M‘j 5)\_).7:..” o

Vegetation Index

Sbadl slasdl Jds

An index that measures
the density of
vegetation, based on the
reflectance of red and

slas)l BUS puds &§e

el e e Bl ¢ JL)

daiYlg cslpamdl daiYl
Agia 0,

near-infrared radiation.
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The process of tracking
and documenting the
use and availability of

Ul 55459 daslie dulas
water resources in a ”L%Jyj o
. . a5l J)l}dlﬁb)
specific area. It involves ar o T
. ) b dilaie (3 Lgilelusiwlg
collecting and analyzing A .
o ddasdl 0dd (pesailg
data on the amount of R .
water available and its IR Sl ol
Water Accounting A3 Al i 3 4>l oluadl OlS J 9>
use across various c RN
tivities such as g gl b !
ac . G o sl Galise
agriculture, industry, z - - .
Jew @ delupg delyiy
and human sleall )90 Blo] (s
[3
consumption, to T ”f, )_ a
. Lgioliwl Olausg
improve water resource
management and ensure
sustainability.
Systems or software
used to collect, analyze,
and report data related Pl Slseoys f olas
to the use and Jo> bl Ju=dy pexd
management of water coluadl 3yl 9o Byl plasiul
. . resources. These e ylas slue dsly)
Water Accounting dwlall Wlaie . Le-@)a A
. platforms help in ebadl oda ueludy
Platforms 45! . . ar .
tracking and assessing oSy daplio § Olmanly
the amount of water 91 ASUgial! blaadl luaS

consumed or available,
and provide insights into
how to improve water
management.

J9> G5 dsig cd=linll
bl 8313) ¢panss 4 S

Water and Energy
Balance

:@Ua.nj <LaJI a))\jn

The state of equilibrium
between the inputs and
outputs of water and
energy in an ecosystem
or specific area, where
the inflow and outflow
of water and energy are
monitored and assessed
to ensure the
sustainability of the
system.

Mo o 0l gxl! Al
G dBUally oleall Wil y3eng
 dakaio o) Lo (g0 pllas
48150 5y G ¢(Bode
oluadl (yo qul.&.é.\] W)
cpUanl J) A1) BUalls
Olasa) die domylllg
VPRV

Water Balance

L) &5l g0l

Accounting of the
amount of water
entering and leaving a
specific system, such as
a watershed or
geographic area, to
monitor and evaluate
water resource use.

U1 ool eSOl
s> o o dagliie )
cL@.Z.A ;L?)BLH C)W‘j
iy 4o g
ALl 3yl gel plasiul

aghaiall § 8,315l
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Water Resources
Management

a.{jLoJ\ J)‘}o..” 5_)‘.31

Managing the use of
water, including
determining the amount
of water needed for
different uses and the
timing of use.

Loy coleadl Clolueia §15)
olaod! &S s <3 §
Slolasiwd doyI -
C,\:«..é\y”g cdaliseod!
.‘a\.,\:'aw)jl

Water Stress Index

Sl alg=Y1 duds

An index used to
measure the level of
water stress in a region
by comparing the
available water supply
with the demand for it.
It is a useful indicator for
identifying areas at risk
of water shortages

gV Stme poled) Sge
N3y o diaie § Sl
o G)laadl ‘_,LC: ’;“'l.«g
& d>liall 350 lalasy)
Cdlally cga e dalaiall
389 .53 gz (0 Lgle
Gblall il dr 55
olll jadi) do el

Water Trading

olad! 8ylxs

Is the buying and selling
of water rights or
allocations between
different users, typically
to ensure efficient use of
water resources in areas
where water is scarce.

51 Byl g sl
on cdsll Hased|
Lo Boleg oludl sdsvine
Oloua) I3 S
lgall Jeldl plas)
bl (§ d>tll 350!
bl 35 oyo 35

Watershed
Management

@da..w h;t" 029> Byld)
029>/ 3l geaiun)
(Sl

The process of planning
and organizing the use
and management of
water and soil resources
within a watershed area
to ensure water quality,
reduce flooding, and
improve environmental

plasciwl euaiiy Jadass
Epﬂb bl:m.n J)\}n 5)‘.}!3
UP 9> 94> (poud dadlgll
8392 Olawad) ¢pebaw Jlo
«bladl e dzdly coluadl
Aol s A3Ls)|
!

sustainability.
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Management Applications 2

(OBl 5 51a) 5 il 5 eCaall cilandail U a0 Cilad g3
The applications of ARSET for selecting climate change projection sets involve using
climate models and scenarios to identify and choose projection sets that aid in climate
change mitigation, adaptation strategies, and risk management planning.
le gana HUIA) 5 pastl il gl g CLL’A]\ CJ\.A.\ ?"\53“\ CL\.’J\ Ol Glt Gle gane LAY ARSET Coliphi fpauals
(bl 51y Jagladl 5 (ol bl i) quimg Ag (FUAN jad BT e Cadlill b aclus ) gl

LAY el mllasacll | dwyadl AL zilasadll GOV dalll Gyl dyoyad! dallly oyl

The process of correcting
climate model data to
improve its accuracy by

G AU Sl g
s B Zdledd! g3

Bias Adjustment e adjusting the systematic ng\fu dy}. o° .e,Uagn ‘Le,'w')
differences between P”fﬂ‘ o ‘W%m“ G52
. Adaa)l oudlly dad giall
predicted and actual values.
A method used to predict Sl puscid Qglud 9o
future climate conditions by | dddiuell 4x-lall (39 kalL
Climate Analogues OlbolawYl d8s 8oL) c.omp.aring them to similar ‘bL‘”b L@”JL“ “”b L’;
Downscaling A aplas dasylay h|stor|ca! or .current cllmate 4.JL> ‘5| Af.z”ub 4./..‘>Lua
\ patterns in different regions, | ae «dalizes @blio § dglie
while refining the data to fit ol QUL e
local scales and resolutions. doedl 88Uy el
Refers to natural
fluctuations in climate that | &J! ZU&)l § deadall wldadl
occur within the climate FLAI plas Js-ls s
CIimat? Ir?t.ernal Fual § sl ol system itself, sth .as annual 33 Dgid| uleJ\ J.m cdund
Variability = ’ or seasonal variations that FPAWRERIRY @Jl dposs gl
are not directly related to Jio cdummylsdl el pally
external changes like LAsdull Gl @bl

greenhouse gas emissions.

LUall Cog ol ol ypuds
23l e sloxeV Aol
ULl e g cdgr o b

Jelgalls dalaiell 4l

Joo i hg,lall oda (3 8,350
dana)) OB Bl
dg oo S el
Olpdad! o deludy (53
Ladasally U pis 0gd 3
G e dl)

Refers to estimates of future
climate conditions based on
climate models and current
data on influencing factors
Climate Projection ddadine]l FLAN Oilad g3 such as greenhouse gas
emissions. These projections
help in understanding and
planning for the impacts of
climate change.

2 NASA Applied Sciences, "ARSET - Selecting Climate Change Projection Sets for Mitigation, Adaptation, and Risk
Management Applications," NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-
involved/training/english/arset-selecting-climate-change-projection-sets-mitigation-adaptation.
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Climate Scenario

EUA) gybas

A possible projection of how
climate may change in the
future based on a set of
assumptions about
influencing factors such as
greenhouse gas emissions
and land use.

FUAI 35 &aS Jg> iladgs
degazme Jo 3ly Judinall 3
Al I3 OUsLEY e
ol e (38,350 Jalgall
dpanad! B B! Jie
(4 ) G)lydl el
2L Glelusiulg

Climate Scenario
Uncertainty

§ Ol pue
L UA) Ol gyl

The uncertainty in climate
projections that stems from
the variability in potential
future pathways of human
activities, particularly
regarding greenhouse gas
emissions, land use, and
technological
advancements.

Oladgill § (nddl pas
& ol e Wl &sLall
i 25 Aasiadl Olyluol!
Logras il & il
Ohle Sbladl @lats Lesd
¢ 2L Ololusinly cdigdll

A l5iSH sl

Climatic Impact-
driver (CID)

(CID) FUAN i il 350

A key factor or process that
causes or significantly
influences changes in the
climate system, leading to
environmental and socio-
economic impacts. Examples
include greenhouse gas
emissions, changes in land
use, and deforestation,
which drive alterations in
climate patterns and
conditions.

Bty o ol cogo Jals
LA pllas 35§ o
‘ﬂs@@ﬁﬁﬁ‘ﬁw|
i el Jl 6352 Lo
B8 LoLaidly dclaixly
@3 e didl Jatds
PO | I P [E TP
el Gl pelsd
Slelasoil § wlpially
g5 bl Al o 52,3
G wlmesd dl 5055 Jalse
Adg g FLAI bla

Critical Temperature
Threshold

Aoyl Byl daie

The temperature level
beyond which significant
negative impacts can occur
on environmental systems
or human activities, such as
harming plants or affecting
human health.

© L 13] @J! 8yl =l dys
Ao Dlapl 08 dajglas
cind) 22 3ol Of S
LY Jie ol dnsddl of
3y (L sl
T ol A

Dynamical
Downscaling

Ololawdl 48 punsd
Jolge (de slawdL

A technique in climate
modeling where regional
climate models (RCMs) are
driven by output from global
climate models (GCMs) to
produce detailed climate
information at a finer spatial
scale, capturing local climate
processes more accurately.
such as topography and
land-sea contrasts, which
global models cannot depict
with sufficient accuracy.

iz deidl (3 Aokixe duids
W o o Ul
WG gL 3l Jusid
e slaxedL (RCMs)
FUAI 3l ©lay3en
ZUY e3¢ (GCMs)alall
& Wade 5Uh Sloglas
é:aj B e A0 lBlas
38T Sl L] it o
Jio Boue )3»‘)’ TER
om ©lglaly puyladll
s Y (@l oy duolll
AL Lghital duallal Z3ked)
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GCM Downscaling

FLa! 3l 435 8oL
GCM ) dallalt
(Downscaling

The process of converting
climate data from Global
Climate Models (GCMs),
which provide broad-scale
predictions, into finer
temporal and spatial
resolutions suitable for local
or regional analysis. This
technique is used to
improve the accuracy of
climate predictions at
smaller scales.

oo LA OULII g
FUAD dxadlal z3ladl
gl ;395 21 ((GCME)
AST&8s ] cqunly Gl Je
s 055 Loos Lo
Soall Gyl Yo M
Aol oda dugig . (081 9l
FUA 55 885 s J)
Bpsue OB (Sgiue e

The maximum or minimum
temperature value beyond
which adverse impacts on

doyd L;.;)Hji ‘L)LSH dogall
O @8siall (pe (I Byl

St Wjglas die ol

Limiting Temperature aaomall Byl Lis :
Threshold environmental or human AN .
;\_9.“) ¢dasall ‘da.«]‘ L>Lc' W
systems are expected to Bt ol A 6
occur. e e
The:etgre a:civagcgd Rokiie gl LS
' ‘ computa |ona‘ ec I’llQl?leS 51 el 7505 skt
Machine learning e } that use machine learning ¥ R
(ML) o > models to map large-scale w o .
. ulg.o))‘y flmb . \ 43..>LAJ| GJLOJJ‘ ub)z,o
algorithms for b ] climate model outputs (like . -
, I elat) _ dawsly las e dddanll
downscaling = those from GCMs) to finer- béﬁjb}‘ﬁ (GCMs o)
. (1
scale Iocgl. climate 55 ASY domall 45 LA
conditions.
The lack of certainty about | 4&3.1 euall ;e WSTI pue
the exact values of & dedsiunall Olpiiall
Parameter od WS (3 ol pae parameters used in models AP WEST/PY z3led!
Uncertainty CHPPESIN or analyses, which can affect W Je 5 of oS
the outcomes of predictions Ol lusw! 9f @l guid
or conclusions. Lgin dualsuiuwa]!
ﬁé."J‘ C)Lﬁf)hﬂd\ O dde
Scenarios used in climate AU ds-deddl d ‘a.,\;'a“i
modeling that represent dalizes whlune Jind (29
different trajectories of dadl Wil 113
greenhouse gas AWl § bl el
concentrations in the luw S w89 . Gex]!
. o] oda -
Representa'Flve ALtadl 5 Slylus atmosph('ere. Each RCP ol ij oda e (RCP)
Concentration (RCP) reflects a different level of 8gall (e lakiseo (S ghun
radiative forcing (the change Wlg G ) deelai)l

Pathways (RCP)

in energy balance) by the
year 2100, helping to predi

based on varying levels o
emissions.

potential climate outcomes

ple Jgl> > sy ¢(a3Uall
5l 3 aeluw Low <2100
Aarseal 43! $LogYL
f k}Lc ;w_‘u)}b 4%
O Adlizes Sbgiue
Bl
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Scenarios used in climate
research that describe
potential future societal
trends, such as population

Gl (§ pasind Olag)law
Sl Cagas (@) FUAI
e Aaizeal) duaaizall
daiilly ¢ 38l gaidl Jio

growth, economic padly colaidyl
Shared duelaizY! deaid] lyluas development, and 0 puscind LS z9) Sl
Socioeconomic aS i)l &olaidylg technological progress. SSPs &e Jd > 3!
Pathways (SSP) (SSP) are used alongside climate oS Ao dus-Ladl 3l
models to assess how Shghil A6 Las
different socioeconomic EENWV PR IVESY
developments might impact ¢ FLAI s e daliseal|
future climate change and 3 dis Aozl HBY Yo
its effects. ]!
A climate modeling
technique that develops daiad FUAN dzded (§ duds
statistical relationships dsbas>] wlBde clad] e
between large-scale outputs Tl Olaysee oo by
Statistical EIRE PO from global climate models ¢(GCMS) Aol dus-UJ!

Downscaling

P

(GCMs) and local climate
data, enabling the projection
of localized climate changes

by applying these
relationships to future GCM
outputs.

Aol 4Ll wlildlg
Sl 3l o oSotl
Bl e ddall 43-UA))
Ol e WBMal 0da
Aadinedl duedla)l Z3l!
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Remote Sensing 3

crops.

Crop Mapping using Synthetic Aperture Radar (SAR) and Optical Remote Sensing
involves leveraging both SAR and optical satellite data to monitor, map, and manage

Lpelihal¥) HLdY) by (e 50ELY) (5 ead) 32) e Jladiia¥) 5 ¢(SAR) Llal Ll alasiuly dualaall kil A sy Jady)

(L) s caalaall il 2 aus 5 Al jal 4 pad) ) suall 5 SAR

WASY! dalL zllasad

duoyall A2l zlingaoll

By Al

dagpnll ARl iyl

Acquisition Timing

Je Jgpaxll cdys
SLLI

The timing of obtaining data
from satellite sensors

Bl o ULl o B3
23l e it

Analysis Ready Data
(ARD)

Jadoeil) B30l bl
(ARD)

Analysis Ready Data (ARD)
refers to satellite data that
has been pre-processed to a
specific standard, making it
immediately usable for
analysis without the need
for additional processing
steps.

Sl () dsbadll olldl
Shre 389 B ginllae
30l lghn oo codxe
Jl ol 090 Thgs Jalowl
AdLs| dxdlas Wlghs

Atmospheric
Correction

G

Process used in remote
sensing to remove
atmospheric effects from
satellite images or sensor
data, allowing for a more
accurate representation of
the Earth's surface features.

Sbraddl 3 led) bk} ddboe
N b DY day e
QY g0 o G52
836231 WUl ol ducliyall
Sked ey Lo dyladiad|
.ubj)’\ G’a‘” Olowd 480 JKST

Band Harmonization

ZL,.é:dall Bl &A;\y

The process of adjusting and
aligning spectral bands from
different sensors or
platforms to ensure
consistency and
comparability in remote
sensing data.

éﬁ)ﬁ‘ aﬁg\}nj Ja.u,o A”AA.C—
91 ylaidiunl B3g2T opo dxidall
Olasa) dalizee Wlaie
325239 dlgin Lesd Bluddl
Ooue ylaall e 8548l
D e laddwd bl

3 NASA Applied Sciences, "ARSET - Crop Mapping using Synthetic Aperture Radar (SAR) and Optical Remote
Sensing," NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-
crop-mapping-using-synthetic-aperture-radar-sar-and-optical.
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Change Detection

sl (aas

A process used in various
fields, including remote
sensing, geography, and

image processing, to identify

and analyze differences in
the characteristics of an
object or area between two
or more time periods. It
involves comparing data
from different time points to
detect and understand
changes that have occurred
over time.

<Ylxe § ‘QM ddos
o6 slasi)l lgie (ddkisa
dodlang dbdlyaanly e
oy s ] o 633l
oaibas e d5)lall el padll
o Badse dabaie gl clo oS58
Jedog AST ol ey (370
Woreall LU Bl U3
(ki duiay il U
429 ddymo @ g Bolaiwdlg
290 oSSl L”5"~J| Ol |
o3l

Cloud Masking

Slasall gboliol Slaial
45ladll Hsuall o poaadly

The process of identifying
and removing or excluding
cloud-covered areas from
satellite or aerial images to
ensure accurate analysis of
underlying surface features.

Slagisel of Ablg s
o0 psesll Blasell (3lboliell
o)l o1 (ddladll jguall
o 885 Olawa) dogadl
ol dda ) Slowdl

Cloud Shadows

g',audl I

The areas of darkness on the
ground caused by clouds
blocking sunlight in satellite
or aerial imagery.

T 395 dollaall 3boliall
x> e Aol o)l
@ el dxiY o)

23l jgu0 5l gzl Hguall

EWSIRN]

Crop Classification

Jwoloeed! Cicinas

The process of identifying
and categorizing different
types of crops or vegetation
in a given area using remote
sensing data, satellite
imagery, and machine
learning algorithms. It
involves analyzing the
spectral signatures and
spatial patterns of crops to
distinguish between
different crop types or land

9 Jeolxall $l93l dpass
dgan dihaie 3 WBLI
ULy plasinl lgaiuaig
23409 eda e b))
el LYl
cdi’\ PJ"’:J‘ Oljﬁ)’)\j}j
Slowad! Jalos eld auniog

RIWESTIPERAN]

o el B el

W ENFI P STEN
(29 slasl g153ls

cover classes.
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Crop Health
Monitoring

Jusoloeall dedas 1,0

The practice of using various
technologies, such as
remote sensing, drones, and
satellite imagery, to assess
the condition and vitality of
crops in agricultural fields. It
involves analyzing data to
detect stress, diseases,
nutrient deficiencies, or
other factors affecting crop
growth, allowing farmers to
make informed decisions to
improve crop yield and
quality.

Jio cdabizee Ol plusiu
Olilally cdas e Hladdw)l
2929 ((bgyl) Hldo B9
> o cduelyall HL3Y
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Crop Mapping

ool Ladl s )

It is the process of creating
detailed maps that show the
types of crops cultivated in
specific areas. This is done
using various techniques
such as aerial and space
imaging, image analysis, and
geographic information
systems (GIS).

155 Aot Ll L2
&blw S de g3l Juuolxall
plseiwl Gl (§yzmg Bode

b3 SLiails 552
Sloglaall @laig ¢ yguall
Al

Crop Modeling

ool ddes

The process of using
mathematical and computer
models to simulate the
growth of crops and their
response to different
environmental conditions.
These models consider
multiple factors such as
climate, soil, agricultural
management, and pests and
diseases, to predict crop
yield and quality

Al Ziled pluseiul
55 Blona) gl
Lilomials sl Juolonal
deudl Cag o)l Calisea)
oda ep.; Cu> 35!
Jelge Gl 3kl
c&gﬂ‘j 6.CL:L’A.” J‘La Badaie
C)LéS)lj ‘A:'A.cbjj‘ 5)!.)}”3
B8 J=l e 21l
RELAVCENEPESIH ]
Lgiog=>g ¢ Jusolall

Crop Stress Detection

Jesolxall slg] CasS

The process of identifying
and diagnosing the
conditions that negatively
affect the growth and
productivity of crop plants.
These conditions, called
"stresses", can be
environmental (such as
drought, salinity, extreme
heat, extreme cold).

G Boylall pausaly daxs
Jeolxall god QU 355
048 (pudy lgiuzlily dacl)3ll
P9 "blgz]" gl
0938 cdabizne lg a3
8)ly=>lg ‘Ghs:.\lj «Alas|
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Method used in remote Sl § paseiad disyb
sensing to correct for sensor | ¢ Ololdl ruouad da e
and atmospheric variations | Mallg cdgz oy Hladduedl
Dark Obiect by identifying and g .6yl Az 0 ol
Subtractionj (DOS) LS pluaYl slainl subtracting the dark signal | &SIWI 8yLay! ddss IS e
present in the imagery, Jeallg yguall (§ 839250l
typically representing the Wl Hlosb daslagiwl e
minimum digital number AV o3yl 031 Bale Jies
recorded by the sensor. il J8 cpo Jzeanall
The process of categorizing
digital data into different dl 4ed JI GBL) Caduas
Digital Classification 3 Caisaill classes or categories based | (e sUiwdL dakize s
on certain criteria or B3dss (aSlas ol ulas
characteristics.
Techniques that rely on Llos § pusis s s
observed data or e .
; ) S92l M Ol W30 proesal
experimental evidence B .. -
. W e Hlaadud lble (8
rather than theoretical s . T
- oyl Z3ladl BN 29
Empirical Methods . R models to correct for e 1T ) =7
. Ao yd)) 31kl . . 9 cuugiall SULAI e dasald
for Atmospheric - i atmospheric effects in < s L
. 9 uomail) . by daS gl Sl
Correction - remote sensing data. These - ; -
(g9 B yolanll ddos diiudy
methods are based on o e .
) ] . dido dda> Ollo e
calibration with ground truth . T
.. GBMe e d=l gf e
data or statistical wd L5Las
relationships. e - -
The arrangement or
positioning of objects, ol sleal aBlge aj95 9 iy
Geometric Alignment (o) gl shapes, or elements 9l delgd 389 olic of JEA]
according to specific Badse duwwdid bolasl
geometric rules or patterns.
The process of removing
spatial distortions in an 831901 Aol ol gl A1)
image to accurately map it By gk ST o0 8yguo 3
to a known coordinate ol e Ol alaiy
Geometric Correction i) masaill system or reference, O Loy cdd9 a0 duazyo
ensuring that the positions | 8)g:all dgiod o 23150 §allas
of objects match their true | &bl gadlge 2o @llae (1o
locations on the Earth's 2 aw 3
surface.
The process of recalculating
and assigning new pixel JaSII @8 Clue dole]
values in animage whenitis | sl § lguuaiy supdll
Geometric transformed or reprojected, | «gbliw] sale] 9 lghgos da
Resamblin eodigl lacall Bole) ensuring that the image 2o Byguall @Uas Olewa)
ping conforms to a new grid or plas of Byl aSead)
coordinate system while e blasdl zo coldlasyl
preserving geometric Ay dwigll 8
accuracy.
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Image Clipping

5_)3,@‘ OR £ &Lh’ié‘

The process of trimming or
cropping an image to
remove unwanted areas,
typically by defining a
boundary around the
desired section, so only the
selected portion remains
visible.

oe s glasdl ol jad ddee
26 GbLal Y 8yl
Bale ¢ll3 @i gy e pall
Slyall £32xdl S gd dodis
szl (B Cuso o Blassdl
T:J).A Jhidd suseall

Image Fusion

)544)‘ &2

The process of combining
multiple images of the same
scene captured by different

sensors or modalities to
create a single composite
image that contains more
information than any of the
individual input images.

dgdial yguall ope due blasdl
plastiwly (83de dilaial) Lo
‘w cdalizeo Hladdw! aSluwg
byge L):’&id )‘9,,4]\ ol Te
Olaglan cpasas dSy0 8|9
AST ddugiue! dalaiedl Jg>
8o 1353 Sloglas (ST e
Aol yguall e BU=lg

K-Means Classifier

adsail! dre))ylgs

A type of unsupervised
machine learning algorithm
used for clustering data into
distinct groups (or clusters)
based on feature similarity,

where each cluster is
represented by the mean of
its members

G el Slaajlg 0 o8
pasiad (g CBlall ps
Ole gazme (§ ULl Cagisat)
s 3 (Slaes o) Snae
Cu> ca.e_}LW\ Uaﬂ,,a;:ﬂ
asugia s gaze S Jiod
led AUl ol ailas

Machine Learning
Approaches for Cloud
Masking

Jyad S placdl g
Conadb Blasall (3blall

Techniques that use machine
learning algorithms to
identify and separate cloud-
covered areas from clear sky
regions in satellite imagery.

Sleaj g padid Lk
£33 o) S el
o Lhadg ceonull slasall
£13291) g &I <1331
A3Ladll ypall § (&iball

Multi-spectral algorithms for
cloud masking are

il doluws> (35
computational methods that ”‘5, . ‘y)b
Multi-Spectral tilize data f Itipl e
Al 'lfch i p::c rCa: q cadall Badaine Wl )lgs utilize at a | Lomdml: pie Jodsei) Badasie duads
gorithms for Llou ol a3y spectral bands o Sl S Wjaaeds ol
Masking j automatically identify and = = j
: ) PRI PN TPN
differentiate clouds from ielnall Yl Lgrosas
other features in satellite o ) e
imagery.
Methods that use data from
Multi-Spectral and Wlgd e deiad 35, | multiple spectral bands and oo Wbl pasind 3k
Multi-Temporal By cBodaie duiudo time periods to adjust and OBl M9 cBadaio b
Approaches for O gl uouad] dalise correct atmospheric O gl e dabisee
Atmospheric o)l § ol I distortions in remote «dslaall jguall § gzl
Correction 4ilaall sensing imagery, improving | .)g«ll 042 485 fpuwd Aug
accuracy.
\WEESN/
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Multi-Temporal Data
Analysis

bl Judos

OB Y Badaie

The process of studying and
analyzing datasets that were
collected at different points
in time. This technique is
used to track changes over
time, reveal patterns and
trends, and forecast future
events.

o & UL Jalossg dulys
N3y dalisee OBl 3 lgrox
G Sl g Sl o0
;&:‘253 (CBgll yg e Codd
sl colalaYlg bladl
Shdine dndgiall ElusIL

Opaque Clouds

LS el

Refer to dense cloud
formations that completely
block or obscure the
underlying surface from
being visible in satellite or

48 '”'.' a:t..)b:w Qmﬁ )
ol Blod 4535 9l oz
o3l @ 23yl e (gulud)
dusluall HJdY e dadilal)

Optical Remote

Sradl e oo Hladdwdl

information about the
Earth's surface using sensors
that respond to

Gg=dl of
aerial imagery. ol s
Optical Remote Sensing is a
technique for gathering Jo> Olaglaell gaz) 4o

plastil yoy9! e @llas
G laditl 3421

G b liaeg ¢Sl glas)l

Decomposition

dolagiad! Ll Judos

responses of radar signals,

providing insights into the
physical properties of the
objects being observed.

Sensing &(ﬁ&ﬁg electromagnetic radiation in uudaj\ oo Goll £3))
- the visible part of the Dladl Bieluwey clId Sy
spectrum. This is done by Jaasls ol 5l of duclidasol
taking pictures of the Earth 2 wawd g0
from satellites or aircraft.
A teihniqug usid in radatr sl & fw PR
remote sensing to separate
. . and analyze thegpolaripmetric ‘}'Aféj ol @I A e
Polarimetric dolhaiwl Oblouwl

S50 b g9 lall whlay
4sbpall pasbasdl Jg=> S5y
Agidlye 5525 (@ sbaSl

The measurement and
interpretation of the
polarization state of light to

gl Oleaiwdl Jl> yuld
oMl COugs o puwdiy

geographical information.

Polarimetry dyudasl| extract information about | dsldl Lailas Jg=> Ologlaa
the properties of the dae Jelis $dI Jawgll o
material or medium that the £ gaall
light has interacted with.
Pr(;cTs; (:f insurl(?ifthatt o0 L)l Ll el
spatial data from |etre(r; Bl dlise jslas
o sou'rces are represente e 929 cdlasyill dmgn bl
Projection . . using a common map e
. blawy Jdu>g3 Lo . 4885 d5)laes oo
Standardization s projection, allowing for Fal e .
. AaLo| (ddlyaadl iloglasl
accurate comparison, losd S i3 ]
analysis, and integration of ; Le;fj )
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TR W

Refers to the reflection of
radar signals back towards
the radar system after
interacting with objects or

Radar Backscattering Sl sl surfaces. The strength and
characteristics of the
backscattered signal provide
information about
properties of the target.

ChLa (el ] ade
da (S)lalyl ‘aLE:.Ul dldylalll
a9 0553 b Sun &) glelas
o beitl) ol ad] gz
898 48439 (@‘9?‘@.&:?
R 5.,\3)9..” 5)[.«3:}" uajL,a:-j
Jg= Ologlas Caugll

Refers to the orientation of | LSl Jleeall olxdl ] ad
the electric field in a radar | (3 Wylads! sU3l sl d>ge (3
wave as it propagates 09509 Sl sladll
through space. Horizontal 0950 bedie Ladl Lllagzwdl

Radar Polarization falJl ol Uadsiwl e p :
S lese o polarization means that the | zhawd Lilge 3L,gSI1 Jlxall

(horizontal, vertical) (b ) electric field is parallel to the | Gladiwdl 0550 laiws ¢ 29!
ground, while vertical QLS Jlomadl 08 13] Lagas
polarization means it is aw Je ($agaall olxidly

perpendicular to the ground. 2!

Radar wavelength is the
distance between successive
peaks of the radar waves
Radar Wavelength Jlaldl dzge Jgbo emitted by a radar system,
which affects the radar's
resolution and ability to
detect objects.

g_S)J'J‘ o @w‘y
Sl ol gl dcblazall
P9 Ll ‘QUQJ o< 5ylall
5 e oLl dorge sb
ALass| e d3yddg ¢ ylol I
Lgdagian @ pludl

Radiometric Calibration is O 359 Jaus ddes
Radiometric the process of adjusting and B3a>1 Lyd g3 G olulall
Calibration glaayl dplan validating sensor IS oy cdm el
measurements against duazryo @ud 2o lgid)ldo
standard references Al
Resolution and Pixel The level of detail in an 8y94all § Jaolaill (S giuuco
Size JuSdl px>g 2821 image determined by pixel () PEERENEN]
size. S
The irregularities and e gl (el
Roughness of the ot 5t s e tdaw 3 MYy wlaladl
. obad!l & gis variations in the surface of = .
terrain - . oyl
the terrain. g

Sensor Alignment is the
process of adjusting and
positioning sensors to

(Ol yadined] o ulas
douall lgadlge iy

) . leger g8 O] Olos
Sensor Alignment Ol yadidne]) 813le ensure they are correctly Ry O j
) . GBI o) Slio nlaey
oriented and calibrated for = s 15 y‘*)‘ ol
c;&} (1
accurate measurement and i f;mj‘ )

data collection.
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Spatial Reference

Defines the position of
objects. It typically includes
a coordinate system, a
datum, and sometimes a

byl a8lge dd )
(ldlus] pllas Bale Jadog
Bl ¢ dpazpo bl

Classification

points into predefined
classes based on their
spectral or feature
characteristics.

System L}&w gl ol map projection. This system 411}:; f‘:j 41222! b.hwl
provides a standardized way ‘_,Ln&m;wf:@!flﬁj\}
to locate and integrate Lg.w Lw o
geographic data. -
Refers to the process of Aislhas of av> dulac
adjusting or matching the N
spectral characteristics (such ﬁﬁ)ﬁ;ﬁﬁ“
. .. - as bands or wavelengths) of Y. e
Spectral Alignment dadall 813wl . ULl o dalisen jolias)
different data sources to T Bl Olass Jod ¢
ensure consistency or 5, f'i i) e j.l‘)f‘
compatibility for analysis or Uai:‘ - -“Le?\“ ds}fj‘
visualization. o el 5l el
It is how well a device can ¢ . ) -
separate different colors UWM &)LPJ‘ DNJJ&
within the electromagnetic ashﬂgﬁwb@\
spectrum. The higher the @SL«S“_;}_T'Wl 151
Spectral Resolution Aaglall 4301 spectral resolution, the more oS ) QL;M\
detailed information can be J\}AJ\“J;} TR
extracted about the o) e 355 B335
materials on the Earth's e
surface. St 551
Integrated development
environment (IDE) (IDE) oo yglas &y
specifically designed for duwgod) Layas dessas
scientific computing, data bl Jd=ig cdaalall
analysis, and machine I @las plgo Jugudy
Spyder doxa ) ol pglal oy Iearrnng tasks in Python. It ) wﬂl.w plasuwl
Ol provides a range of tools for | dcgaxs ;343 (£9.Python
interactive development s deladll polaild il e
and debugging, along with | JJ 48LaYL cslasY musaly
features tailored for 0Pl S Cwonss Olie
scientific programming ualadl Aol douse)
workflows.
A method in remote sensing M“’;Jw%‘ S ‘w)b
and machine learning where &= wf diﬁl"db
an algorithm is trained using “’h%‘ OS:A :jlf:
Supervised labeled data (known classes) ‘(&é;ﬂ ol e a_c),;ﬁ)
Byl Caduadl! to categorize pixels or data

s (g elldg
ddaadl UL of coMSdl
20y B Badoee wilid |
1 il lgaslas Je
Bren 5,3 pailas
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Synthetic Aperture
Radar (SAR)

Leelda,odl dowall ol
(SAR)

A radar system that uses
radio waves to create images
of the Earth's surface,
regardless of weather
conditions. It works by
transmitting pulses of radio
waves towards the Earth's
surface and receiving the
reflected signals. These
signals are then analyzed to
create a detailed image of
the Earth's surface

JSad pasaiad gylal) plas
3 0 s pllaal 1500
Ol ge plustiwl b dalie
o SRl pak gl
& 855001 gl Cog,lall
UM o0 Jors 929 .dilainll
Olrge oo Glas Jly)
@ o2 haw 925 Dgadl)
duSaia)l hla Jldswl
5)_944.” u;)_:)i’ij L@J:«J.?J‘g cl.g.i.f—
2 s @llaa) ddusall
lade 2L

Temporal Alignment

Lukay)l 815l

The process of synchronizing
time-series data from
different sources to ensure
accurate correlation and
analysis across the same
time frame.

i)l ULl Al dubos
Olasa) dalizs yolan (e
a8l =l Jasl U1
wj\)%?‘ u«.w M

Texture analysis

The process of extracting
guantitative and qualitative
information from digital
images based on texture
properties

4eSUl Sl glaall (oMl
2l deed)ll Hguall (e due gl
Agely paibas Je

Thresholding for
Cloud Masking

Ay doall s
ol

Technique used in image
processing and remote
sensing to distinguish clouds
from the rest of the scene by
setting specific intensity or
spectral value thresholds. By
applying these thresholds,
pixels that represent cloud
cover can be identified and
masked out.

dodlae § paseind duds
S o8 Hladddlg ) guall
Ay (e oead) el
o N3y dyguall Ogounas
(o) Ligmo 29> (el 3y
I a9 .adall gl Buidl
OSes (39d>dl o Gaulas
lgalass () SN s
Aghe @il !

Time-Series
Consistency

Gyl Jeodldl (3L

Time-Series Consistency is
the preservation of
uniformity and accuracy in
data across time intervals,
ensuring that the data is
comparable and reliable for
sequential analysis.

& 8Bl Py e blas!
Loy ¢duin) @l pe bl
ULl oda 0S5 OF (s
&,éﬁsy C)\:}j ‘a.'\)LE.AJJ zl.l:)l:‘)
Jdasall Sl 3
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Unsupervised
Classification

CBlyall i)

A technique in remote
sensing and machine
learning where patterns or
groupings within data are
identified without prior
knowledge or labeled
training data. The algorithm
groups pixels or objects
based on similarities in their
spectral characteristics.

Ay o8 Hladdldl (§ 4ol
e daiad 31 wlally
Teoxy Pl dne))lg>

ddaadl UL o coMSdl

bl 31 Ao d8y20 (390

Ol gozo (o2 Adyan o)ls
G wladl axgl A 2y
il gaslas
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Drones for Precision Agriculture: Remote Sensing Applications®

(3 oo Jladinl) kst AdEa Ae ) )l ka5 <l ilall)

Refers to the use of drones equipped with sensors to capture detailed aerial imagery and
data, which is then used to monitor and manage agricultural fields with precision. This
includes assessing crop health, soil conditions, and optimizing resource usage to enhance
productivity and sustainability.

ﬁ._p\))l\ d}sﬂ\ 3‘)\.3!‘5 2_\5\)4! ed;:m;:\:\l:\mﬂ A_\\_ﬂ:u s ‘ai,; J}ALQSN A_\Lm\.m;.l B‘)PAX\ Jt:‘L SEAY &L\\)J\.LJ\ (-;\AA:\“\)
(Alaiiay) laca g cdaaliny) 3ol 3 0 ) gl aladdiad - G edu yill Cag oy g cJualaall Aadla andi Sl Jady g 48y
J 9 Al 2 24 ) e O g ED TG e Y9

pattern recognition,
classification, and prediction
in fields like artificial
intelligence and machine
learning.

Qs dall sl | doya dill mllaaddl LAY dallly (o yad] Ao yall dallly ooyl
Refers to photographs or S .
. potograp o9l ol ddly2 5590ll )gunll
images taken from an 55l o1 5.5Us o Adadilal]
aircraft or drone flying 2 fé f j "m L Gos
above the Earth's surface. Gyéﬂ‘ oj: dmju ,59“
Aerial Imagery Sl yguaill These images are used for ) ‘\° . 3,'&)
B " . . uLc.lA.’.) f@‘j ‘J::.:\)?:J‘ M_)J
mapping, surveying, and il 2l
monitoring land use, .‘° . ljfﬁ! < e
vegetation, and other nbs (Gl sthailly o2l
’ ! @laed! of lewd! ¢
environmental features el o )= o
Refers to the buildup of . .
anthocyani 'UI o i 3 Ol gt Olie (‘S‘J‘
yanin pigments in ol 0555 (2l ecbLll
plants, which are ‘o‘;}i‘ 5 *
< ).Azl W
responsible for red, purple, 3hsl & ;@Jy‘ﬁil jj;)\g
and blue colors in leaves, Lt L Lm'”T 3}
Anthocyanins SOlse S13 stems, flowers, and fruits. . l.Jli ﬁ;b:*)” éif:ij
. > 'L‘_“; 5,;‘ . . o 4 h "y
Accumulation b gisy This accgmulanon often i) Sl Ll ol
occurs in response to immia;mj T
environmental stress, such oy of "’,0' Mw‘
‘9944-U
as high light intensity, cold ”.'Ji ? . ‘; Iy
‘)G-QJ “Laa-mj
temperatures, or nutrient ?w\;\s)\ wf
deficiencies. B
Computational models . . .
. l>9w" Aol ,JLQ.S
inspired by the human o ° . "Cg 5]
brain's ne G Bagmgell daall S
ural networks. U e s
. dglas Sy cOLSYI Eloo
They consist of M-
. dde (o zdladl 0l )9S
interconnected nodes S (3 y e
Artificial Neural (neurons) that process and 2 (fmac D) dbolie
A guan]l ! . ; Lo cloglandl J&59 ddlan
Networks (ANN) byl transmit information, Lalien alge l;TuL;.\;Lw
w “UZ.L&ZA 3
(ANN) - enabling tasks such as ) -

LI e Byl Jio
@Yo § 5eilly clgbninaiy
3kl oda ‘uﬂ 09 S

pl;.’i.\‘j cL?CLtho)“ ;SJJ\

JY

4 Tsouros, D. C., Bibi, S., & Sarigiannidis, P. G. (2019). A review on UAV-based applications for precision
agriculture. Information, 10(11), 349. https://doi.org/10.3390/info10110349
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Biennial Yield Effect

8ol Al 3G
doglasll

=
: el 7 U5] (§ Ll
Refers to the variation in ij:;s E‘ 66;:\“
i i W) OA9 (R 9l €Sy 4
crop yields that occurs in )
n) (Do i ) (5,31 874

alternate years or biennial
cycles. This phenomenon
can result from factors such
as changes in environmental
conditions, soil fertility, or
management practices that
influence crop performance
differently in successive
years.

Al Byallall da Codiyg
dalie Olgiw (§ Gy I
ey Ol gl 5L @ilyg of

o 8yalall oda Laas oof
G wlussll Jio Jalse
LA dgaas 9l deud) B, lal)

55 @& HloY Ol of

S Jmolomall 1T e
Adlaia)l Ol gl (§ Cilizes

A standardized panel with
known reflective properties
used to calibrate and

oSlas 3 dylns i)
«d89,m0 duuwlSail dSgu>
Byazl Bylaa) pseid
Bamdlg (e Hladdwd

Calibrated validate remote sensing A oLl i
Reflectance Panel Syilan (sl A instruments. It helps ensure f el u“ﬁ 5 o
(CRP) that the measurements of @54'4“ ol u\ uw
<
reflected light or radiation T e
gl ol 834231 e yalall
from sensors are accurate B35 (uSaiall) Lgdl )
and consistent. ; - L. ?
g Lopd dduleg
Standardized surfaces with
known reflective properties oabas Old d)las Gla,ﬁ

used to adjust and verify the
accuracy of imaging sensors
and remote sensing

P dbgyan Al
)t’.‘m.w‘ 5).6_‘>T Ja.MaJ
R Q.C)la.&:\.w}”j cxy.a:sjl

Calibration Panels Sylaall wl>g) instruments. They ensure Blaf P9 g8 (e ST
that the data collected by ) OBLI OF Ol B
these instruments is A< 85e2Yl 0 Lganas
accurate and consistent Sl P dalizes Oluld
across different L Losd ddudiog 428
measurements.
Refers to the arrangement
and organization of the dadall oudaisy cudyd I b
upper layer of leaves and 3 gaxdlly BhsYl cye Wl
Canopy StriNure )l gsamall ddy branches in a forest or crop | od» 3§ . £D) Ja> ol Lle

field. This structure
influences light interception,
airflow, and overall plant
health and productivity.

cs guall bolaill w&; VW]
af.'_>L23‘|3 Aoy ‘;‘}@J\ 3959
ple S bl
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Refers to the total three-
dimensional space occupied
by the leaves and branches
of a plant or tree. It provides

Sl (£1,8) podl Sl
5? ols QL@.&-E ébﬁi EVEWA]
Gl e delung By

Canopy Volume a3l $gamall 02 . . oy
Py Eratdl goamall o an estimate of the amount | 839>gall UL dusS puas
of vegetation present and dlgrodls ous 39 cLdad
can be used to assess plant Lgio dadgiall LYl
health and productivity.
Devices used to measure
and monitor various L3l L) s Brand
environmental parameters, R f oL &
4o (mlas) LAl
such as temperature, . \mrlt S
- . Byl deys Joo cdadiseo
humidity, atmospheric 7 .
: T = ‘63?5” lazallg cdigb iy
Climate Sensors ELAl Ol padidne pressure, and solar Il o las!
radiation. They provide PP P "59‘ a,uu&guaj
critical data for ot e v
i . Ll wlpasy bledl
understanding and analyzing .
climate patterns and R
changes
Sy coluadl B)laY duoesdl Al
A water management ” ) oleall k5 Lgids
strategy where crops are Ul e B
intentionally gwen less oin gabdy sl Lgilorbiin
water than their full water . e
. t Thi h 88 et o] duses|
. . requirement. This approac 5
Deficit Irrigation o8l gl qu PP 91 dagas oleall plusciwl

is used to optimize water
use efficiency, often to save
water in drought-prone
areas or to improve crop
resilience.

B_)u\.é >3 9 co‘,{mﬂﬂé}ﬂ
L;g 4.3_9».@.” L,Lc dupbuoj‘
I s 3 3l
Byl 3blie) Colamel) 5 Ska
NERIN]

Digital Reflectance

a3yl B)LaY el

Refers to the measurement
of the amount of light
reflected from a surface,
recorded as digital data. This
data helps in analyzing the
surface's properties and
characteristics, such as
vegetation health or
material composition, using
digital imaging technologies.

05 eSSl sgall duaS ulid
OULS lghoruds o o
3 Ll ol deluds Auady
! aslias il
U 3 LS cblowe ooy
gt L pldsul
cQUl:a.'J\ ELAMM ‘mﬂ.ﬁ.d L?o.:‘)).!\
..)\3.‘0.]\ 9,5)3 3,20 51
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Downwelling Light
Sensor (DLS)

.b.)L@J‘ 9},'4)‘).1.&1‘».»
(DLS)

A device used to measure
the amount of light coming
from the sky or other
sources above, which
reaches a surface. It is
commonly used in remote
sensing and agricultural
applications to monitor the
light environment affecting
plant growth.
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Difference
Vegetation Index
(DV1)

(-sUbJ.S\ pde Jda
(DV1) QLM.N cUasl

A simple vegetation index
used to measure the
presence and health of
vegetation. It is calculated
by subtracting the
reflectance of red light from
the reflectance of near-
infrared light. DVI helps in
distinguishing between
areas with dense vegetation

slasdl e DY oo g0
@359 Cu> (o« FLl]
A Ol g 403y
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and areas with sparse or no ol of ¢ Judall 3Ll
vegetation. i bolad 41
Refers to the continuous or BIRVRP IR IVCIWN V-0V
real-time observation and s de 2o Jondlg iyl

assessment of changing
conditions or variables over
time. In agriculture or

SlAsbW ol (g dall @iy
you g ool &o B paiell
dely il Olwlyudl dl> ‘__g GIX)

Dynamic Monitoring ASolol! 48l 0l environmental studies, it dalisee Jolge ads cduiad) ol
involves tracking factors like | Jolsl of ¢ uoloall 903 Jito
crop growth, weather dugby of Busldl ualall
patterns, or soil moisture to S Jww § Mg cdy Al
make timely and informed il § Ao b))
decisions. U N
Refir to'thf va:jlobu.slph\./sul:al, ASleasSJl3 o) Jalgal
fc fmlii'fn |oo§|cad s 21 ikl ogmelly
actors that surround an il il (o] L
affect living organisms and . O e
0da Jalidy lgsd 3559
ecosystems. These . 7.
- . Jio cBodain Jalge 99 dall
Environmental conditions include factors duglo, Mg cbolyondl dimyo
“ . . .. 3 ¢ >
" dudl g )l like temperature, humidity, PR S ATY
Conditions . . . ol B399 csgually
light, soil quality, and i
. : Jolse (29 sl Dlgiung
pollution levels, which . 77 L
. cdodw \_)!,,a\ e Ol ui,w
influence the health and i .
functioning of both natural | = %! o‘fwu”fl
unctioning of both natura AL Sy chunsebal
and human-made < T
environments. R A
\WEESN/
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Environmental Water
Demand

olaadl e (sl Clall

Refers to the amount of
water required to sustain
healthy ecosystems,
including rivers, lakes,
wetlands, and the species
that depend on them. This
concept emphasizes the
need to allocate sufficient
water resources to maintain
ecological balance and
biodiversity, alongside
human water use.
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Field Sampling

Was> ol ds

Involves the collection of
samples from a specific
location or area in a natural
environment for analysis
and research. This process is
used to gather data on soil,
water, vegetation, or other
environmental factors to
understand conditions,
assess quality, and make
informed decisions.
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Field Scale
Monitoring

Jazdl S giun Lo ddlyo

Involves observing and
assessing conditions and
processes at the scale of an
entire agricultural field or
environmental area. This
approach is used to track
variables such as crop
growth, soil moisture, and
pest activity to manage and
optimize field-level
practices.
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Gravimetric Soil
Water Content

oluall S gizma (wlid
Liis LA 3

A measure of the amount of
water in the soil, expressed
as a percentage of the soil's
dry weight. It is determined
by weighing soil samples
before and after drying
them in an oven, providing
an accurate estimate of the
soil's water content.
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A metric used to assess the
ripeness of fruits or crops by
comparing the ratio of green

T o) pdsind (ulido
Bylae _pe Juoloall ol aS1gall
OsUl U] a3Vl Ogl)l duwd

GRriZeer:]—:Sidl :;(;E;O ji;tﬂﬂ‘ﬁ to red coI‘o.ration. It hglps in Jua;u@ ey J..c‘l:ueg oes]
(GRRI) g JICTRAT ) determining the optimal 9l GBladll Laddl ue g0l
harvest time by evaluating 28 IS e dladl
the color changes associated dladyall 4o gl ol pasdl
with ripeness. b
g (e ddgn0 pdlge
Specific, known locations on | @Lilusb 83aseg ¢ 2l
the Earth's surface with & paswiad (29 BBy Cosd
accurately measured 029 ¢ 38l 3lyazll posaill
Ground. Control o (Kol bl c.oordinatef,. T_hey are used | @8lgdl )E,.:.”&\ w2y Lallysdl
Points 7 (GCPs) in geospatial imaging and )yaJlgj ¢433-‘>;:”)344” &)
(GCPs) mapping to align and correct 23yl e dagiloll
satellite or aerial images, de Joadly cdelidao)
ensuring accurate spatial «@lsill pue J> § Wgmumuas
data and measurements. bl 485 el clldg
el L3 Sl
Refers to the process of
ca;.)turing detai!ed anfi Aibss A oo bl
precise images with a high . .
level of clarity and CW}J‘ Oﬁf—’)b LSM
. . o . odd 48439 .(84=l) Bogxdlg
ngh—ReSf)Iutlon a1 Jle pguat sha‘rpness. TI:\IS imaging e Tduye pwdll 3
Imaging - technique provides a greater JAM -, & Mw‘
level of detail, allowing for T GMJ e ..
. Ry 43.9|5J| PJ&AJ|M3
accurate analysis and S BBy g0l
interpretation of features in T
the captured images.
Refers to information
collected from sensors that B3e>1 oy drazeall OLLLI
capture a wide spectrum of | lab baails &l lasiudl
light across many narrow oo Sl pe gl (o lawly
il SLL wavelengt.h bands. This data d?hU M| “CJ@UaJJ\
Hyperspectral Data “-{é.m wb provides detailed OUldl 0de 43439 . 2rgall
information about the Sy Jg> dbaie Gloglas
material composition and cdaliseall lguailas-g calgall
properties of objects by gilouay Judss M- 0
Auadall

analyzing their spectral

signatures.
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Image Processing

gl ddlase

Involves the use of
algorithms and techniques
to enhance, analyze, or
manipulate images. This
field includes tasks such as
filtering, transforming, and
extracting information from
images to improve their
quality or to derive useful

data for various applications.

Olodiy Glw))lgs plusiwl
gl Bogz i) dddise
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Image Stitching

)ya.j‘bm:eé

A process that combines
multiple photographic
images with overlapping
fields of view to create a
single, high-resolution
panorama or wide-field
image. This technique is
commonly used to capture
large scenes or landscapes
that cannot be fully covered
by a single shot.
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Maximum Daily
Shrinkage (MDS)

SLSEW 5891 axl
(MDS) (254!

Refers to the greatest
reduction in size or volume
of a material or substance,

such as soil or crop biomass,
that occurs within a single
day. It is often used to
monitor changes in water
content, plant stress, or soil
conditions over time.
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Midday Stem Water
Potential (Ws)

Bl @ Gl laiall
el Cauazie (§ ol
(Ws)

Measures the water status
of a plant's stem at midday,
reflecting the water
pressure within the plant.
This measurement helps
assess the plant's hydration
level and overall water
stress, which can impact its
growth and productivity.
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Modified Chlorophyll
Absorption in
Reflectance Index
(MCARI1)

Jusall (o8 _ige
Jedg)sl poliaie

A vegetation index used to
estimate chlorophyll content
and assess plant health. It is

derived from spectral
reflectance data by adjusting
for atmospheric effects and
minimizing noise, providing
a more accurate measure of
chlorophyll levels compared
to other indices.

& (Jed9)381) (5y94a]
@09 - didls @iy bl
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(Normalized
Difference Red Edge
Index)

Juxadl 35200 Jdo
gl yodll L

A vegetation index used to
assess plant health and
chlorophyll content by

comparing the reflectance of
red-edge and near-infrared
light. It is particularly
effective for detecting subtle
changes in plant health and
stress that occur in the red-
edge region of the
spectrum.

(@QLdl slasll ady &ge
Aedlaw i) puind 549
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(Optimized Soil
Adjusted Vegetation
Index) (OSAVI)

Seseall UL Jdoa
&gﬂl &y > Jdaallg

A vegetation index designed
to enhance the detection of
vegetation health and
reduce soil background
effects. It improves upon
traditional vegetation
indices by adjusting for soil
reflectance, making it more

i s 58 G 5
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Photogrammetry

Spsmatll Judotl

accurate in various soil 297 mﬁ‘ﬁéﬂ‘
conditions. '
The technique of obtaining L s a0 Al
reliable measurements and e s N
: . Adg3gn Oluld e Jguaxl]
creating detailed maps or 3D U 51 el Lasl, 5 Ladly

models from photographic
images. It involves analyzing
and interpreting
photographs taken from
different angles to extract
spatial information about
objects and surfaces.
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Refers to the way a plant
canopy reflects, absorbs,
and transmits light across
different wavelengths. This

Ji59 polaiely el LS
JIsbl e sguall 3Lall sUasll
’LAe.oe,Us.,u:’b Al g0

Plant Canopy :;lj{lj'@m)l; response is crucial for 4l el dedluo dbl>W
Spectral Response - QUEUJ ’ understanding plant health, G 0903 Hglaty (digudll
j biomass, and growth, as it assS das Je S5 g
affects how remote sensing dalgy Lgld=xig bl
instruments detect and Aad e ezl Bjga
analyze vegetation.
8 905 (@ obladl sue
Bl ;'ggi o dalaio
Refers to the number of m&ia:ﬁ‘
plants growing in a specific ‘3 l) P &;ﬁ |
area or unit of land. Itisa )-‘_9‘:‘:;;‘-".4":2;].‘3&‘))“
Plant Density bl a8ts key factor in agriculture and ﬁuimwcuuﬁ
ecology, influencing crop L R
yield, plant competition, and ;’giﬂﬁé}w ‘Jj
overall ecosystem health. L T o .
c(;\.J.:Jb ;544“ %) QSAAJ.AB
‘;S.&g Gl plladl dadlasy
.‘aLc
Refers to the period and o I
processes that occur after fwﬁﬁwﬁﬂﬁ“
the harvesting of crops or g L
L. diasin ¢Sl s Giuss G’J\
produce. This includes o i g dudan)l) Ll
handling, storage, UT o= 0 i |l ? .
transportation, and @3?,& > tu i Lgl)L'>
Postharvest Sl v Lo ; L cJadly (cp3sdly o(Z syl
processing activities aimed G 3 bl grams
at maintaining quality, 5;}&;1&:‘&!! J ’
preventing spoilage, and o g ‘c;lzn;ﬂ
ensuring that the produce i ngfu f:i“aj ‘umj
reaches consumers in good .5;}55}& Sl
condition. il i
Refers to the period and
activities that occur before ¢ -
the harvesting of crops or yjliribiru “sJ‘;J:‘J‘
produce. This includes all u L ‘LQJ)&;-‘;LW“ &
practices related to the ) Ailazal] ou“tjj‘ -
Preharvest Szl Jd b growth, management, and > 2 &

preparation of crops for
harvest, such as irrigation,
fertilization, pest control,
and monitoring crop
maturity.

u.)‘u\;)ﬁ c@_)bﬁb ‘ML?EAJ‘
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Pruning Wood Mass

LSl ) AsS
il e

Refers to the total amount
of wood or biomass
removed from a plant or
tree during pruning. This
practice is used to manage
plant growth, improve plant
health, and enhance fruit or
flower production by

S 5f ol S Jlar)
31 S5 50 Ulsall gl
Aljl) peld! ddas LS Bymds
A& 51881301 £9,a0l9 OLiatYl
(Layall 5T Lgsd gep0ll
c Ll a3 8yla] JT cpo U39
T (renig ciodlas jo3a39

Rededge Band

Sl sl Glaill

selectively removing o923l of dgSlall
branches or stems.
Refers to a specific G ode (g0 Jgb Bl
wavelength range in the ¢ guablize g ygSUI Cadall

electromagnetic spectrum,
typically found between the
red and near-infrared
regions. It is used in remote
sensing and imaging to
assess plant health and
vegetation conditions, as it
is sensitive to changes in
chlorophyll and other plant
attributes.

G;Job'uoj\ O Bole dzg09
slyasd] o dndYlg ¢l paell
Bladl 1ds pusiuds .du,all

da o Hledded L“g
dodlw sl g c_)::54aJJ|_9
c3ladl elasdl 39,59 oludl

@ Sl el 4
L3S0 3 Jaaos
o ond ((Lgaadl)
Ol jaibas

A type of climate
characterized by low to
moderate rainfall, typically
between 250 and 500
millimeters (10 to 20 inches)

(LA ElgT (e 95 92
ij.m OYdaes reds Lgi]\
v': P ” Cn-.’ L:‘s.)hﬁ
250 ssle ol ARVEIN P
20 J1 10 () Aedio 5009

Semi-arid Climate GBlal a #LAJI iy o Wieg .oladl 3 (4o
“C per year. It often features M e f .L“g ,( >
. gli«.&g ‘Jl’ [@-FO-Y) CLmJ\ RV-)
hot summers and mild T A
winters, with vegetation LT
that includes grasslands and Lyl SOl ale
g Ja) dlasuiall ol i)
drought-resistant shrubs. 5, . S
.Sl
The process of determining
the amount of water present | (3 839> g0Jl obuall duaS =S
in the soil. This can be 3 slhyz] oSang DA
achieved using various Jio cdalisee @lhb plusonl
methods such as direct Jasdl 3 LA dghy el
measurements with soil Sl Byl dbluvgy §ulea
i i i indi Lol (Ul & dols-
Soil I.\/I0|s.ture a0 dugloy o moisture s.ensors, or |nd|r§ct ;_9;;11: 3“ DA 5193—» Lo
Estimation ’ ' methods like remote sensing Jio 85k A& (331kn)
and modeling. Accurate soil | .dxdedly cda e Hlaidwdl
moisture estimation is a8y LU dghb)y 1adi dadg
crucial for managing olas 8)13] (3 a2l WU el
irrigation, predicting crop cJmolxall e puasg o6yl
yield, and assessing soil AN dedlw @il g
health.
\REESN /5
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Soil Reflectance

Refers to the amount of light
reflected off the surface of
the soil across various
wavelengths. This property
can be measured using
remote sensing or other
optical instruments. Soil
reflectance provides insights
into soil properties such as
moisture content, texture,
and organic matter, which
are useful for agricultural
and environmental analysis.

O M\ 9}@‘ E\,uS
Lz ge Jlghl pe LUl maw
0 (old (Saug .dakise
Sl plasinl duelsl
B3g>1 Buelus 9l ey (ye
sgall GuBall Y909 Ao
2l logd L) s oy
oo Llgize Jin dgsaibazl
o)) Lgenalog cdygh,ll
e Dgaaall slgally o(lgalg3
Joull 3 45 paslias gl
Sely £h3)!

Soil Sampling

LU olael

The process of collecting soil
samples from various
locations within a field or
area to analyze and evaluate
soil properties. This process
helps determine factors such
as nutrient levels, pH,
moisture content, and
contamination, which are
essential for effective soil
management, agriculture,
and environmental
monitoring.
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Soil Thermal
Properties

ol Ayl il

Refer to the characteristics
of soil that affect its ability
to conduct, store, and
transfer heat. Properties
include thermal
conductivity, heat capacity,
and thermal diffusivity.
Understanding them is
important for applications
such as soil temperature
management, agricultural
practices, and climate
studies.
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Soil Water
Management

&0 olan 851

Involves the practices and
techniques used to
efficiently manage the water
content in soil to optimize
plant growth and
productivity. This includes
activities such as irrigation,
drainage, and water
conservation strategies
designed to maintain
adequate soil moisture
levels and prevent
waterlogging or drought.
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Soil Water Retention

Je LA 848
oleall Loyl

Refers to the ability of soil to
hold and retain water after
it has been applied or
absorbed. This property is
influenced by soil texture,
structure, and organic
matter content. Effective
soil water retention is crucial
for maintaining adequate
moisture levels for plant

growth and reducing the
need for frequent irrigation.
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Soil-Plant-
Atmosphere Sensors

Oladly ol Ol prdidune
L”S}?e.]\ gé)b'dlj

Devices designed to monitor
and measure various
environmental parameters
across the soil, plant, and
atmospheric interfaces.
These sensors provide data
on soil moisture, plant
health, and atmospheric

conditions such as
temperature and humidity.
They are used in precision
agriculture to optimize
irrigation, manage crop
health, and improve overall

A8l 0) oo yladidiun B)’.g_q-i
Sl o ksl Ll
Al ipall A (elasl)
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farm efficiency.
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Spatial Variability

R WIRNRI

Variation or differences in a
particular characteristic or
parameter across different

locations within a given
area. In agriculture, this
might involve differences in
soil properties, crop yields,
or moisture levels.
Understanding spatial
variability is important for
effective resource
management and optimizing
agricultural practices.
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Spectral Calibration

Ladall 8 ylaall

The process of adjusting and
correcting the spectral data
from a sensor to ensure
accurate and consistent
measurement of light across
different wavelengths. This
calibration is essential for
converting raw spectral data
into reliable information
about the composition and
properties of materials or
objects being analyzed.
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Spectral Confusion

Occurs when different
materials or objects exhibit
similar or overlapping
spectral reflectance
patterns, making it difficult
to distinguish between them
using spectral data. This can
lead to inaccuracies in
remote sensing and spectral
analysis, as similar
reflectance values can be
misinterpreted as the same
material or condition.
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Spectroradiometer

Sl Cadall ol

An instrument used to
measure the intensity and
distribution of light across
various wavelengths in the

electromagnetic spectrum. It
provides precise spectral
data crucial for applications
in remote sensing,
environmental monitoring,

and material analysis.
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Quantitative measures used

to summarize, describe, and | el ‘bm A4S ulie
evaluate data. These metrics | (o9 -lgomsdis leouogg bl
include mean, median, awgiall uuldell oda
standard deviation, Slyedlg cdarwglly el
L . - . variance, and correlation, L3y ¢ cpladly (Sl
Statistical Metrics a5lazYl Guolaad! among others, and are AESIE TP T o)
essential for analyzing data collxYlg cebludl bl
patterns, trends, and cdalizes OYle § WMy
relationships in various cpglally obaiddl Jio
fields like economics, Awdigllg
science, and engineering.
A photogrammetric ﬂwi’ii:*ff:sjjﬂygﬂ)
technique used tQ create 3D ;wa s cuu)b i
‘models of objects or Qo IS ye oliadl
environments by analyzing a £11 = arn .
. . Sl 4SS jgue o s
series of 2D images taken Aakize Ulg) cye dbaiiile
Structure from Syl po Al Juds from different angles. SfM W‘M"-’ a3
Motion (SfM) (Sfm) estimates the 3D structure x . d

and camera positions

powerful tool in fields like

simultaneously, making it a

io dalisee WY s (§ dugd
archaeology, geology, and e et < QG 9
te sensing ezslyenlly OB el
remo . o 6 sl

Al iy (g AelyE 9398
&0 oelL sl 4830
8151 Lglazes oo o polSJ1 ausl g0

Surface Soil Water

LA 3 b))l Sgi=e

Refers to the amount of
water present in the top

SWC is a critical parameter

layer of the soil, typically the
uppermost few centimeters.

b (§ 835g0ll oliall dueS
{5 A aadie o dumbaw
dalg . Oleiive a [gSlesw

a3 [ebly A dysoy Jalas
Content (SWC) Lol for understanding soil OLSaelios 0gd) draaY)
moisture dynamics, Bole 1355 @ iUl by
influencing plant growth, Olalislg «obladl gad (de
irrigation needs, and g9 gl Oldaallg ¢!
hydrological processes.
A remote sensing index that e e
combines land surface &A;ucd.’..: O;,)W‘ f‘fy
temperature and vegetation ‘f’a)yl Sﬁ“&b‘)fﬁ o
indices to assess drought “:L‘i” J)E uﬂjﬁ
Temperature 2l ol Blax Jds conditions and vegetation ALl 'wfdgt :
Vegetation Dryness Bylymedl dampd Je dryness. It helps in “}',_ . A ’Ms
Index (TVDI) (TVDI)1 3Ll slaill o evaluating the extent of 3 J;L“fﬁj;‘o{?:}
moisture stress on «5&;%1:—9})%’); ;ti’;:uf o)
vegetation and provides R }”“ dﬁ;m
insights into agricultural and -:1;3-‘9)4*41‘9
hydrological conditions. o -
\ Jasalr g
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Temporal Variability

oyl el

Refers to changes or
fluctuations in a particular
characteristic or parameter

over time. This concept is
important in fields like
meteorology, agriculture,
and environmental science,
where understanding how
variables such as
temperature, precipitation,
or crop yields change over
time can inform better
management and
forecasting.

Tl ) bl f ol sl
o duols Yo gl 5950 g
pogiall 142 dadg . are Sl
o 888 Yo (§ laga
dcly3llg gzl slo Yl
o0 08 o il polall
Slfably 5 &S ogd UM
Jud 0 c:‘),o_}ﬂ 2o Bad=e
Jokad gl &)yl dzys
cdmolxall 73] of  Uasd)
SNV s S s

.5.'«33.”3

Texture Temperature
Vegetation Dryness

e 2o Blaxdl Jdos
slasllg 8)ly=dl dmys

An advanced remote sensing
index that integrates land
surface temperature,
vegetation indices, and
texture measures to
evaluate soil moisture and
vegetation health. It
enhances the assessment of

pite day (58 Hladdlanl G50
T B> 42y ey
sUasll O!f&»}cj cub);)’\
va d‘ dA@J ‘fbﬁ.n ‘L;l:ulj\
sUaall 2&»}@3 ‘39ﬂ| 3.:_9.b)
I IS (e Sang - 3Ll
s AKa] 3395 5l

Index (TTVDI 198)1 9 3L o - .
ndex ( ) plsills 3 drought conditions by Zod I e Blanl g,
incorporating spatial texture | 329 A8l plgall Ologlas
information, providing a ST s 3lons] § el Lo
more detailed analysis of ¢ 3Ll slas)l Clax) Nuais
vegetation dryness and okl sl
moisture stress.
A physical propgrt|y tha\.t. 58 oy e ASLjed Auls
measures a material's ability ol o o*‘— 5all
to conduct heat. It is defined TP O o B
JWS! Juxe @b (8323
as the amount of heat " o
. o0 Jgb Bu>g IS 5y,
transferred through a unit . o ”
. . B9 (S 9lud d>lunas ¢Boladl
thickness of the material per | . S T .
unit area and per unit 2302 lie doluvo)
Thermal Conductivity do)lymdl dduo gl B9 dz)yd (S9law 8)lyd)

temperature gradient. High
thermal conductivity
indicates that the material
efficiently transfers heat,
while low thermal
conductivity means it is a
poor conductor.

&)yl dddso gall sl
Jass saldl oof J] &l
A - § (BeldSs Byl
Ladsiall Lyly=dl &l goll
Caaass JBG 8oledl OF )
283 e ga sl Byly=l)
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Thermal Imagery

Lylydl Hguall

Refers to images captured
using thermal imaging
technology that detects and
visualizes the heat emitted
by objects. This type of
imagery highlights
temperature variations and
is used in various
applications, including
detecting heat leaks,
monitoring equipment, and
analyzing temperature
distribution in
environmental studies.

plisiwl dadilall yguall
Syl pgsaill doids
Camd dadd Joiand)
8yly=edl AN L;J| ¢(s]y0xddl
P99 ‘AL«A.?-SH RYX:VERN]
«dsbygS whla] J) bs>
SN suze Og) Gpeais p9dS o3
A8l e 4y 5L
1 Jalusg .dy)lydl | pelsdl
e sl jsaall o0 Eoi
Bylydl ol L_g eIV
Olaadal (§ puscid 529
czt.@b.o.“ Olda g cdalizo
B)lymdl bl e Caaslg
Slyd )93 Judod a8l
Aol Olwhdl (8 8)lydl

Thermal Infrared
(TIR) Sensor

Cao daidl ym e

(TIR) &by elpal

A device that detects and
measures infrared radiation
(heat) emitted by objects.
Operating in the thermal
infrared spectrum, these
sensors capture
temperature variations
across surfaces, making
them essential in
applications like
environmental monitoring,
agriculture, and thermal
imaging for detecting heat
patterns and anomalies.

oS daidl e Caasl jleg>
O E\M‘ (5)‘)2.]\) ;).AJEJ‘
3 Jon Lgwldg cpludl
slyasdl Cod daidl Caub
L:g Ol s Ja.ﬁ.’%)j g&f)b}d\
‘Gb.w;)“_}}.c BJ\J:LH Ol

& Ligpo dlaz les

cdigdl 4dlye Jio coldas

bl pgsaill §9 dely3lly
8yly=edl blasl e Caasl

)

Thermal Infrared
Emissivity

cod daid Adlas)

Ayl slpexll

A measure of an object's
ability to emit infrared
radiation relative to that of
an ideal blackbody at the
same temperature. Itis a
critical factor in thermal
imaging and remote sensing,
as it affects the accuracy of
temperature measurements
and heat detection in
various materials and
surfaces.

] 8§48 (5 eay oliia
Cod il el Je
8y0ball dxia &)lie slpasl
:iq-)..} e ‘_}UA .)_9.««:1 all®
Jole g29 lguds )yl
Sobd! pguaill § pul>
P8 4N s e Hlaadwdly
Bylydl domyy lld 430 (3§
Calizes § Bylymdl e oSl
ey slgall
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Topographic GNSS
Receiver

GNSS Jliiwl jlg=

A device used to accurately
determine geographic
positions and elevations
using Global Navigation
Satellite System (GNSS)
signals. It is commonly used
in topographic surveys and
mapping to provide precise
location data and elevation
measurements, which are
crucial for creating detailed
and accurate terrain maps.

&8lgall ued Sle
8oy 4l olelasyVlg
pladl ohla] gyl e Mg
HLdYI e dsMal Lﬁ,oJLvJ\
L Baleg .(GNSS) dusluall
Golexl i EREL
g cddlye galall Ol gl
il i3 o n eLaly )
ool3 Blgall 42>
G292 348 L2 e dgilelay]
dade uylas daslys Lady
(Ao Lsly3) dagdg

Tree Biomass

BEA dguel sy

Refers to the total mass of
living and dead organic
matter within a tree,

including its trunk, branches,

leaves, and roots. It is an
important measure for
assessing the tree's growth,
carbon sequestration
capacity, and overall
ecological impact.

Lgsanll slgall AS £ gaza
Gl By § dially Aol
T 0LatYly gdadl el
I dadg edanlly cBlsYlg
905 ouedit) Lol Lol
Uf):"é e L@B}).@ﬁ Byl
Lt Sl d8Lo| c0r59,S)
Alaomall &l 3

Tree Vigor

Refers to the overall health
and vitality of a tree,
including its growth rate,
leaf density, and resistance

to diseases and pests. It is an

important indicator of a
tree's ability to thrive and
adapt to environmental
conditions, and it impacts
the tree's productivity and
longevity.

Dgsonllg dolall dompall D>
Juns <3 Jadog 5y2eal)
lehooxig clgdl)sl A5US clagel
PRI TRV SRCIEN PR
cpoidl e By 8,08 g
Ladl Byl pe Sl
o A Jils cilamal
Wyas Jobg dginr i)

Tree Water Status

8 yzdull Lng obdl Al

Refers to the condition of
water availability and usage
within a tree. It includes
measurements of soil
moisture, water uptake, and
internal water content,
which are critical for
understanding a tree's
hydration levels, stress
responses, and overall
health.

Lol oluall 3155 Al
3 Jatos Syl b o
ol gl Ll
colbal) Byl jolaialg
ol R Lg,w.a.: R Lﬁbﬁamﬁ
AL Ol ods daisg
bys Dbgiws 0ghl dueadl
Lloxiaslg c8yzed
Lo 33001 Clolgzl)
Ldelall
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TRRVI (Transformed
Red Range
Vegetation Index)

oY Bladl e
BLAl Jgmeal!

A vegetation index used in
remote sensing to assess
plant health and biomass. It
is designed to enhance the
sensitivity of vegetation
detection by transforming
the standard red range
vegetation index to improve
its ability to differentiate
between vegetation and
non-vegetation features.

S passid gl slas e
emdt) day e el
Auguodl AiS (bl LoD
%.{.ML«.«}):)J.’.ZJ ‘woqyo Jéj
IS (30 L;LUJ\ elasll Cass
QL el 50 g
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o el e )8 ()
ASLl aeg d5Ladl lawd!

Unmanned Aerial
Vehicle (UAV)

Db g9 8,5l
T.,agi a_‘ejﬁd\ «(UAV)
Oyl

Commonly known as a
drone, is an aircraft
operated without a human
pilot onboard. UAVs are
used for a range of
applications including aerial
photography, surveillance,
agricultural monitoring, and
scientific research. They are
equipped with various
sensors and cameras to
collect data and perform
tasks remotely.

kb 3529 09 Jaad wlls
& plsiudy Lgite e (5
g cliulaill o de goxo
dlyalls ¢S 92l pguatll
Cxdly e £ eyl
83420 Bame (9 o)
)35@“ Q)"j Ql&i’ul«d
1319 «blud! gz dalizes
o o8 Olagall o S

Vapor Pressure
Deficit (VPD)

Sl daks e
(VPD)

A measure of the difference
between the amount of
moisture in the air and the
maximum amount of
moisture the air can hold at
a given temperature. It is an
important indicator of plant
water stress and
atmospheric dryness,
influencing plant
transpiration and growth.

3 Dbyl &S o 3,4
4 928Vl dxlg celgg)l
O slogll oSy @1 dusboy)
Bily> dzyd s gy Jakioy

ez oo Auge 929 Aiae
A Blazg ¢ Jledl oLl
oo gll e 35 Lo 592

09039 Ll Byl

Vegetation Pigments

45l wlaall

The natural substances
found in plants that absorb
light and play key roles in
photosynthesis and plant
coloration. Common
pigments include
chlorophyll, carotenoids,
and anthocyanins, each
contributing to the plant's
ability to capture sunlight
and their visible color.

(Bl (§ drgs dureids Slge
) 495,«'@.” uaL;a.’iA‘ uLC Mﬁ
D93 caals O G uelu |
) el ddas 3 Lo
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A process used to adjust and
validate the accuracy of bual ‘QM ddos (o
remote sensing instruments Olgal A3 (e (3atlg
by comparing their IS e dad e i)l
measurements with those o @I el Lluld &)lae
obtained from ground-based | Uasdall i lgde Jgaasdl
Vicarious Calibration Al 8 plaalt observations or known duazyoll ulasdl of dus )Y
reference standards. This ddyylall ode delud .ddg sl
method helps to correct for dpollaill sUasYl mumsal 3
systematic errors and 83421 ,995 O Olawdy
ensure that satellite or aerial | @92l of &5Laall Hlaiiw)!
sensors provide reliable Adgig0 Wlle
data.
The soil moisture level at ? fﬂﬁﬁ%’ st
which plants can no longer IR ws@s& ol
extract sufficient water from | cse LM &,}d! § 3950l
the soil, leading to wilting d @y N ) @ o5
Wilting Point Jgeddl u> and potential plant stress. It u’u 4.;}9” U;L'MJ‘ I3
iy ellds g9 .L}LQJ! alg=Yl
represents the lowest s 5s Sl e S 31
amount of water in the soil ngfﬁzuu i R 4l
that still allows plants to o ; ; ”E:r‘j;ﬂ
survive but not thrive. T USJ“O” e
5ol g
The process of predicting . . -
the amount of crop or ’i‘ dj,,a::d\ Mj”:;“
produce that will be u:’: m‘i”& 4.n.]a~o
harve.st.ed from a glven. area. | ... alge Julons
Yield Estimation Al s This involves analyzing Ggylsg cJgrmmall o5 Jio
2 various factors such as crop Al B gzmg ¢ pilal
grqwth, Yveather COT'WdItIOI’]S, ‘w| Auslyy)l Slalaalls
soil quality, and agricultural Sl g5 ol e i3
practices to forecast the Tl ’ "
expected yield.
The process of forecasting
future crop production el YL gl
based on various factors A dlaieb ¢ Jao el
such as historical data, OULl e cdalizeo Jolge
current conditions, and ddll Qg lally cduse, !
Yield Prediction AL gadl environmental variables. It | U3 Gy ddudl Olpaially
utilizes models and Slai)lgg Ziled plusewl
algorithms to estimate the 91 Juoloeall &S s
guantity of crops or produce 483 Sy (I zwy!
that can be expected from a Lo dalaio oo Mndiiune
specific area in the future.
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Drought Monitoring, Prediction, and Projection using Nasa earth

system data

(el ) a5 Al il aladily 43lad 55 5 cdy sl 5 il 481 )
The applications of drought monitoring, prediction, and projection involve utilizing
NASA Earth System Data to monitor current drought conditions, predict their
development, and provide accurate future projections.

() shai g 5 cdllad) Caliad) Al A1 el Luls (e gim )Y aldis iy alaiiine) dad 55 5 ey il 5 ecilinll 481y il Joski)
(W s~ AR i) il il a3

LS AL el gl

dyall dalll pellasanll

LAY A3l Cisyad

Loyl ARl syl

Abnormal Dryness

A condition where moisture

levels are significantly below

normal leading to unusually
dry conditions that can
impact agriculture water
supply, and ecosystems.

Soins gsd 090 Al
Wane (po S5 J3T dogho I
Syl Jl 35 e ¢ qudall

ol oS Baliae pé dl.c»
(Fhl gladll § S35
dal2Ylg coleall Slalalg
ERIHERW]

Agricultural Drought

$h) Slax

A period when soil moisture
is insufficient to support
crop. growth

FEERTEMSICRR 3
Jroloall 9ol ju3ax) 436

Drought Indices

Calasdl Aol

Tools used to measure and
monitor the severity,
duration, and impact of
drought on the
environment, agriculture,
and water resources.

48ly09 oled) ‘a..)a':i.“j @lgal
e Olasl 3G9 ey B
olaall 3)lg0g delyillg dindl

Drought Intensity

COlasl Bud

A measure that quantifies
the severity of drought by
analyzing the degree of
deviation from normal
precipitation and water
availability over a specific
period

Bu> (S Dz (wlide
do)d Jelos UM (e Blanl
el Jgha oo Bl
848 M= oluall 3939 (slall
O )

Enhanced Thematic
Mapper (ETM+)

ROFCN| L?a).dl @»Ldl

An advanced sensor (aboard
the Landsat 7 satellite) that
captures high-resolution
multispectral images for the
purpose of monitoring the
environment and land use.

S97ge) pddte Hladidul jlg=>
Pl el e e
By Jaily (7 ol

cadle d30y LBLLYI adaie

Ll 4dlye Sug
(2L lelasials

5 NASA Applied Sciences, "ARSET - Drought Monitoring, Prediction, and Projection using NASA Earth System
Data," NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-
drought-monitoring-prediction-and-projection-using-nasa-earth.
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Enhanced Vegetation

(EVI) Gladl slasdl Jdo

An index that measures
vegetation health based on

slas)| dodlw ks io§o
S bl e 3by 3Ll

Hydrological Drought

(FHDs Slax

Index (EVI) Iy satellite data. RIS HEPE
Evaporative Stress slg=Y ol Sl Meas?ures the stress on ) Lﬁs:.:\Jlnal?_?;J\ u,,.wﬂyo .
Index (ESI) );wll vegetation due to wat.er loss | d=d L”.;Lf.«ﬂ ;Ua,.!\.cu uo),.u
through. evaporation 3l eladl Olaas
A severe and prolonged welassl e diglo 878
period of unusually low A o bl Sligius
moisture levels often leading dl W o5 e cole
Exceptional Dryness Sl Slax to drought conditions and Bdodd Blax o9,
significant impacts on e 5,8 Ol Lgmuan
ecosystems and water 3)lgag eBubludl dudl elaill
resources. .olwe]!
A critical level of drought P Blaxdl e 7y S giume
Extreme Dryness ylaie Colas that severely affects Al ool e Buiw
ecosystems. RN )]
A type of drought 1l oty Slanll o gsd

characterized by reduced
water levels in rivers, lakes,
reservoirs, and groundwater
due to prolonged periods of
below-average precipitation.

eV & oball Slgiue
Slpse) Sblssdly Sl sl
obadl lado g (D 9uual!
eI Jglat dond dd g2l
oo B8 s dugl ol a)
Bolixall (@Y uaa

Land Surface Water
Index (LSWI)

02 g ol Juds
(LSWI)

A remote sensing index used
to assess moisture content
in vegetation and soil, often

employed to monitor
drought and flooding
conditions.

Sl e deday ge
Lgb)ll Sgime @uudt) dad e
‘9.'\.‘5;7.‘“;‘9 edy il eI é

Olasdl WY &1y Bale

.oblbawlly

Meteorological
Drought

A drought characterized by a
prolonged period of below-
average precipitation,
indicating a deficit in
moisture relative to normal
climatic conditions

Aol duka) BAd ety Blax
51l Jghan L 05
dl $38 bw cdawgiall o0
Bylao dogb)l § ot
el LUl Caglally

Moderate Dryness

A condition where moisture
levels are slightly below
average, leading to mild

impacts on vegetation and
water resources but not as
severe as drought.

Olgiue g 055 Al
Jawgrall o J3T doglo i
LG ) a5 les ety
(Gl slasdl e dauas
) S coluall )50
Glazdl Ul § LS by

Moderate-resolution
Imaging

Spectroradiometer
(MODIS)

B owgie

A satellite sensor that
captures multispectral data
to monitor Earth's climate,

land, and oceans.

3 2990 pladiinl Sle=
Lol cduelilawYl LY
$Uk ddlye) Ao Ly
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Multi Spectral

Bl suate aslal!

A device that captures data
across multiple wavelengths

Jlghbl ae GBI Jaash jlg

Imager (OLI &OLI2)

(OLI-2 & OLI) &)

for capturing high-resolution
images of Earth's surface
across multiple spectral
bands

Scanner for analysis. o) Bodaie diz-ge
An index used to measure Ao ol pdsind ge
the health of vegetation by | Jul>s M- (e Gl slaill
analyzing the difference 38 oSl glasl o 3,41
Normalized il el bl s between the reflected daiNlg w,:o:d\ BLLYI
Difference Vegetation (l\"lI“D.VI) LMJ| - radiation in the red and oo &:.:m\ O dw,all
Index (NDVI) S near-infrared spectra, used 4B8ly0) A8l eslpoell
to monitor changes in plant e OBl 9ol § ©lpacdl
growth over time using OBl Buelunas ¢l g ¢ a3l
satellite data. aelilaoYl HledYI Lgloews
An index used to monitor 3 Bole pusciud g
water content in vegetation A8lya) cdad (e Hladdwl
Normalized and detect water bF)dies, “‘LAJ\ oo OBl (S gimo
Difference Water obal) (saddall (pladl o ca!culated by analyzing the m,i}d! Oloerwnll CaiSy
Index (NDWI) (NDWI) difference between near- on d_,ﬁﬂ;d{lzlg alus ‘o.u_g
infrared and green light Gz daddl e duydll daid)
reflected by surfaces, often a3Vl sgunllg sl o)
used in remote sensing. ) e uSaiall
Instruments aboard the I wn E
Landsat 8 and Landsat 9 cped) uu“’l&by ez
. . ¢8 OlwddY sl
Operational Land i) i i satellites, respectively, used s Jis Je 9 au.uy?

ddle oo bolady Pl
2 0 awd Bl
Badaie duiuds BUS

Paleoclimate Data

RES FTA/RER T

Information about past
climate conditions derived
from natural records such as
ice cores, tree rings, and
sediment layers, used to
understand historical climate
patterns and changes.

ALal Qg bl e ilaglas
c&og..&ﬁﬂ)},‘p:.]‘ ‘_g ol G‘J\
Dl e 2l daiud
(S55 Jie caselall i
(bl )
Olidby ol wlal>g
oda e.)a'aujj ‘gl
LI 48] Ologlanll
Ul Ao, Wl ol aadly

An index that quantifies

2l Colasel i o rige

Palmer Drought B wld) yJb Jdo drought severity based on . ¢
) 8 B eled) oy S ght severtty oy syl Jghan s
Severity Index (PDSI) laxll precipitation and 5ol
temperature. S
5955 WBlasll V> o Al
state where moisture levels uﬁj ~ e oR
o . dglo JI Ol giune Lgad
are critically low, resulting in i >
s nye . . [GIVE 3] > Ji.:w dn05xi0
Severe Dryness ol Slax> serious impacts on W e .
. e s OS50 gie ot
agriculture, ecosystems, and | < . 7 . N
e Bl Al ‘daJJlg eyl
water availability o
oleall 43139
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Socioeconomic
Drought

©3Lardyl Glasl
sl

A type of drought that

occurs when the demand for

water and other resources
exceeds the supply due to
prolonged dry conditions,
leading to significant
economic and social
impacts, such as reduced
agricultural production,
higher food prices, and
water Shortages.

Ledie Gdon Blazedl (e £45
bl e cdlall jglmiy
RV FEELN IS PINITS
o Gl g clgie d>Liall

3% las (gl Colaz el fid

Lelotizrly dabasdl el J)

esldal Hlaud Elaslg ¢ £y

olall kg

Soil Adjusted
Vegetation Index
(SAVI)

Jiaall Gl sUasdl Jd
(SAVI) &0 o

A vegetation index used to
estimate vegetation health
and density while
minimizing the influence of
soil brightness and
background effects,
particularly in areas with
sparse vegetation.

Wby 5248 pusind b
sl aidliSy JLdl slasll
G golaw 25T Juli5 e
3 bwds ¢85 Jage
bl slaall @13 bl

) )l

Standardized

An index used to assess
precipitation anomalies and
drought severity by

o) PSR ge
Slhall shgll § @bl

Condition Index (TCl)

(TCH)

affect certain conditions, like
agricultural productivity or
energy needs

R shaoll Jalagl Judo . &ylae UM o LOlasl Bui
Precipitation Index < J & comparing current Y . Sl o J
Slnad! o AWl Jglagh Sl
(SP1) - precipitation levels to . .
- . e dcoyldl wlawgialb
historical averages over e T
. ; . Aalizee dow) WIS (S
various time periods
An index used to evaluate 428 oudt) pASiud e
., h mperatur iation Bylyl olamys bl [5G
Temperature 5)lydl oo Al s ow temperature deviations | &=l Gl o By

Jio <l ddlaie ;_93)19 e
of chuslysll Ay
Bl o llasYl

Thematic Mapper
(TM)

523! ! skl
(TM)

An imaging sensor used on
satellites, particularly the
Landsat series, to capture

detailed multispectral
images of Earth's surface for
various applications like land
use mapping, environmental
monitoring, and resource
management.

e 0 i poaal e
Lo Vg ¢dus byl )L“ES”
(LY Hladl dlude
BULY Badaie yguo blayy
duels o2)Y) s o)
@2V Oleluscinl asly>
lgall Bylolg cdud) 4:dly09

Vegetation Condition

(VCI) wldl A= Jds

An index used to assess the
health and condition of
vegetation by comparing

current vegetation data to

V> ot pasvind i §e

B cdlnywj él.u.” cUasll

elasll Sblo &5)lae JH=
A)li ey Zial)l 3L

Index (VCI L : P
(vel) historical norms, often used | &gl lds puscis b Wiey
in agricultural monitoring Eudig cdel)3ll Jlg>T ddlye 3
and drought assessment. .Blasdl
\REESN /5

55

deljjllg diié il dahrin

daaiall a0 ill




Vegetation Drought
Response Index
(VegDRI)

SBL Dol Juo
(VegDRI) Calaxl

An index that assesses
drought impact on
vegetation by combining
satellite data with climate
and soil moisture
information.

Oble zmes IS e BLI

e Bzl g oy 430

C)LO}L\A fad A:&LMGJ‘ )LA;}”
Al dygbyg LI

Vegetation Health
Index (VHI)

(VHI) ©BLI doo S

A measure that combines
vegetation condition and
thermal stress data to assess
overall vegetation health
and monitor drought
impacts.

slasll abw@@uﬂw

sle=dl Sl ¢ 3Ll

oedls Gy ell3g e gylyaull

(bl slasll dolall deddl
Glaxdl T ddlyeg

Visible Infrared
Imaging Radiometer
Suite (VIIRS)

ol 34> ds gazo
dazlg cdsyell dxa

(VIIRS) slpasdl oo

A satellite sensor that
captures high-resolution
images in visible and
infrared wavelengths to
monitor Earth's surface for
applications in weather
forecasting, environmental
monitoring, .and climate
research

Jisbl 28,1 &dle g0
ool daitly cddpe duzga
ubj)“ Taw 481ya) csl ozl
el Jlome (3 Aol
glogl &dlyes ¢ uitlall Jig=L
Ayl Gl duaidy cdd)
U

Water Requirement
Satisfaction Index
(WRSI)

Olrbaadl duls Jds
(WRSI) dsbi

A metric that evaluates the
sufficiency of water supplied
to crops during the growing
season, by comparing the
actual water received to the
crop's water needs.

oluadl L1aS (o ouerlid) poludin
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Flood monitoring, management, & modeling using remote sensing® 78

(32 oo L) alafiul Wi dat g lliadll 50l 5 ) )
The applications of ARSET for monitoring and modeling floods using Earth
observations involve utilizing satellite data to track flood events, create flood models,
and improve flood prediction and management strategies.
Claa il dpe lilaa¥) L) iy alaind dp ;Y1 clel 8l alasinly ULl dadai s 48) yal ARSET ilinlad (paral
(L) 5 el 5l bl i Gy «lilmdll 23l oL 5 (liliadl)

LAY Al mllasanl! | duyadl Al zllasaell QSN Al G yad| Aoyl Al G yad!
e Dt e e | s st
|m/::i\;agn:ﬁj iizllssis Judoxdly pgaaill plas techniques to quickly assess ;;btﬁdl “‘Jjji‘]f:jﬂ
(ARIA) podsell 2ol natural disasters and YN N
(ARIA) Jie cde o dylall EslusYlg
emergency events, such as Ll J3d
earthquakes and floods. .
A Japanese satellite
launched by JAXA (Japan
Aerospace Exploration Dol 3930 QLU (sllasol 103
Agency) equipped with BLaSiwl Uy axallsl (SAR)
. ) . Synthetic Aperture Radar J39 ¢(JAXA) 4Ll clasll
ALOS-2 dij;i:??w| (SAR). It is deﬁigned for high- | «u2W wﬂ\ ww W
(ALOS-2) resolution Earth ;:»Lm}&ﬁl 4dlye GJJ? 3 Lw
observation, including cdaadall &)l 6SU1g cdus )Yl
monitoring land 0225 (G dadl olpailly
deformation, natural W
disasters, and
environmental changes
The delivery of computing Jio gl Olods @auas
services, such as servers, delgdy opisadly pol gl
storage, databases, and Sio_pe Olmadly UL
Cloud Computing slorad) g software, over the internet, ' e Low (3 ABY!
- ’ allowing users to access and | oda | Jgue gl (rodsciual)
manage these resources on- | 93 Whlaly cdlall e 3)lg0ll
demand without the need Ao Ao dgzg) Al
for local infrastructure. Ao

5 NASA Applied Sciences, "ARSET - Monitoring and Modeling Floods using Earth Observations," NASA, n.d.
[Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-monitoring-and-
modeling-floods-using-earth-observations.

7 NASA Applied Sciences, "ARSET - Monitoring Urban Floods Using Remote Sensing," NASA, n.d. [Online].
Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-monitoring-urban-floods-using-
remote-sensing.

8 NASA Applied Sciences, "ARSET - NASA Remote Sensing Observations for Flood Management," NASA, n.d.

[Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-nasa-remote-sensing-
observations-flood-management.
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Detection of
Inundated
Vegetation

OBl e Cassd
sloll 8)g0sall

Identifying areas where
vegetation is submerged
under water using remote
sensing, especially Synthetic
Aperture Radar (SAR)

laxd 055 &1 (loliedl s
slaalls §yg0i0 bl
il LS plasil
SAR IS e oy 5=

Differential
Absorption LIDAR

L?l.,bl.é.m UOWBHJM_{J

Technology that uses lasers
to measure gas
concentrations in the
atmosphere by comparing
light absorption at different
wavelengths. This technique
is used for air quality
analysis and pollution
studies.

o) )l pusind dods
Soal LI 3 il 81,3
oebaiel &xlke NS e
duzgo Jlgh 3 sl
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Sl o> luhy

Doppler LIDAR

BUTREINW

Technology that uses lasers
to measure the speed of
moving objects or particles
in the air by analyzing
changes in the frequency of
the reflected light. This
technique is commonly used
in studying wind movement
and weather conditions.

ool )l puseind dods
&b 0= slgel § Ol
sguall 33,3 Lg,J}asjl s
oda pdSTLlg wSaol|
.wa.lail db}bﬂ;cl:)ﬂ‘ Z\SP

Extreme Rainfall
Detection System
(ERDS)

8p3adl Hlacdl Caas pllas
(ERDS)

A specialized monitoring
system designed to detect
and provide early warnings
of extreme rainfall events.

ERDS utilizes various
technologies, including
weather radar, satellite

imagery, and ground-based
sensors, to measure
precipitation intensity,
distribution, and duration.

pasas pasasis 443l5 plla
Y e Shall Caasd
23539 Byp3all Hllaadl Jglan
Pt 9 4o Ol il
cdodaio i3 ERDS plUas
23409 cpudlall Hloly s (§ Loy
5_}.@.?-?3 cafﬁu]a.@)’\ )@9\
oo oy sl
.Bdeg cde)gig q_b.h@l\ Bl

Flood Extent
Mapping

bl Lilys o
S UlalL 8,5kl

Determining and mapping
the spatial extent of flood-
affected areas using SAR
data.

8,3l 3ol o
L) dlayys- ouayg coblianally
SAR Il by plascd

Flood Management

Sbladll 8yl

The process of planning and
implementing measures to
reduce flood risk and
mitigate its impacts,
including flood forecasting,
protection infrastructure,
emergency response, and
recovery planning.

Al Juladl duasS g Jadass
(bladl Jblke e Julail)
& Loy BT e il
Bylasg, clgdguioms 5o ll3
Boldly il 3
dadazallg cig)lghall WY
3l

Flood Mapping

C)pr.:.QJ‘ .]ajb.> o)

The process of creating
maps that identify areas at

risk of flooding.

Gblnll suss Ladlys sluc)
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The expected time interval

in near real-time.

bet ; o daBgiall Aoyl 8 Rall

Flood Return Period bladll 1S5 848 . eiween occurrencgs ° & wblaall pnplide il
similar flood events in the - v
same area.
. P (plle ddlye pllas
Global Flood , 5 Amonitoring system that |, . "%y | eyl e
] @S el pladl uses satellite data to detect | " | 4 35S b

Detection System (GFDS} wlblbaall and track floods worldwide lladll oo 248 Sug
(GFDS) v S @Il Syimn e lgady

Loyas )l 3l

Global Precipitation
Measurement (GPM)

Leallall labliall old
(GPM)

An international satellite
mission led by NASA and
JAXA that provides global
observations of rain and
snowfall. The mission uses a
network of satellites to
measure precipitation rates
and patterns, contributing
to weather forecasting,
climate studies, and water
resource management.

c gl sladll § ddgs dage
(S5, Ll Ay Lo g3
9'«,2:-5-“ dL&&L»:' 33533
o0 Sz ((JAXA)LSLLI
Hlasdl Y ghan A8l g
Pl Sgtne Jo zoldly
doagall 0da Hlb| (§ o9
SLBYI (e A plasie!
SVdae uled) drelilae))
iy cdoylaadl Y glagll
560 3 g Low clgboledl
cdualldl uilall db_-;b
J)‘}AJ‘ 5)|J=\9 “CL‘L’AJ‘ Olwlhyag

from about 700 nanometers

to 1 millimeter.

FRIN]
. LJ)J R
E\}n)jl 2o g A device used to measure &ﬁ‘” | ‘a L UJ;%} |
GPM Microwave ool dgdull precipitation using RN TR ¢,
. . L ol (g eldg dasull C‘}A}H
Imager (GMI) Sl oladluiall microwave radiation, as part sl L dage
(GMI) of the GPM mission. ' (GMP)iLJbJ!
Refers to the changes in the . ..
N Lol ol it
shape or size of the Earth's 3$>’T35;T ol
. ¢ . surface due to geological N ) Sl
Ground Deformation o2l 093 Jio & glguzr (S98 Aol
forces such as earthquakes, T SN
volcanic activity, or 3l g8 %w‘j‘ s
landslides ’ A Skl
Technique that uses remote 05 St a4
Hydrologic Remote sensing to analyze and S .
| Jud=ed| 5blasall St v
Sensing Analysis for @5}?),%) o monitor floods by collecting “~ o s ’
‘Q'WL') OUL@:&U . . leﬁ 4;_:.“:.03 o e
Floods . and processing hydrological e .
A (el L0 o duzrglgydud
(HYDRAFloods) ’ data to assess and manage sylsls bl
. [ L@JJ}J
flood impacts. oI -
Electromagnetic radiation
gudoliia Lo
with wavelengths longer d’;i( 5’4&‘ ) 3’;‘;& .
- £ .. . . ¢ & g
Infrared Radiation elyasdl Camd daisd| than visible light, ranging 2 Ot S ES

700 s o (o z9lp Cu
Sedllee 1 ] Aegil
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Technology that uses lasers
to measure distances to
objects by calculating the
time it takes for light to
return to the device. This
technique is used to create
three-dimensional maps and
determine surface
characteristics.

BTV EPE PRECORERES
LYl ) bl ulid)
Sl 39l Gl 3,k e
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Light Detection and

i3 sguall Cass
Ranging (LIDAR)

(LIDAR) 6Ll

A type of active remote
sensing technique that uses
microwave pulses to create

images of Earth's surface.

Tl o9l e

dasul

Microwave Imager

. A device used to measure
Microwave

Precipitation Radar

o) 4881 zlgaY1 laly

kg

precipitation using
microwave radar.

Jokagll el puseind e
ABBW ZlgaY Sloly Aol gy

Microwave Radiation

Aadl zlgaYl plas)

used in communication
and cooking (such as
microwave ovens). It can

penetrate through clouds

weather monitoring and

Electromagnetic radiation
with wavelengths ranging
from about 1 millimeter to
30 centimeters, commonly

technologies ,radar systems,

and rain, making it useful for

Joha (quublisag S ¢las]
fodllae 1 925 o ole (mse
pidy dAacies 30 dI
Wbyl olads § sl Ko

Jie) (lally ¢ylal )l delaily
ok 925 (99,8l O3
ladYlg pgudl Bz 4iSay
Ldlye (3 Toute dlazo Lo
)L’.&L.«)Slb cmilall J\PT

e
remote sensing.
H H 5o Lo oob dods
Multisatellite ldltall o A technique th.at comblr?es @.'> PERVS (wm
L . N | e data from multiple satellites bl Hladl o LI
Precipitation Analysis | dxeliyo L3l plusuiwl to estimate elobal
(TMPA) Badata &

precipitation rates.

Jshag)l &¥dae pddd 8adate
(Wl Ggrun L

Precipitation Radar
(PR)

Oladluiadl duo)y Hlaly
(PR)

An instrument used to
measure the location,
intensity, and movement of
precipitation, such as rain
and snow, by sending out
radar signals and analyzing
the returned signals after
they bounce off
precipitation particles.
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Ranging LIDAR Olluadl ol Hlud

Technology that uses lasers

to accurately measure

distances to objects or
surfaces by calculating the

time it takes for light to

return to the sensor. This
technique is used for
distance measurement and
creating three-dimensional
maps.
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Satellite Images Gl HdYI Houo

Images of Earth collected by
imaging satellites

deliaoYl Hl3YL

Satellite River
Discharge
Measurements

S olasas uld
Lelidaol HledYL

The estimation of river flow
rates using satellite-based
observations. These
measurements utilize
various remote sensing
techniques ,such as radar
and altimetry, to monitor
water levels, surface
velocity, and river width,
enabling the calculation of
river discharge in areas
where traditional ground-
based measurements are
difficult or unavailable.
Instruments onboard

oo dde Je duaill ode Jidud
Jie dms e )l Olads
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Satellite Sensors alaall Hlasduwd! 85g>1

satellites that collect data
about the Earth's surface

and atmosphere by
measuring various types of
electromagnetic radiation,

such as visible light, infrared, Tl9Ylg shpasell s
and microwave. (4231 z19Y1) d9,Saal!
A NASA satellite mission A Al d5lad dogo

Ol pex lgtaubg decliall
AUy oI o Jg>
daliseo gl (old pe c(5o2)l
(b lidag Sl glaidl (50
Lt 3 ya)l sgiall S

SMAP (Soil Moisture
Active Passive)

Gylalb Ll Dl Hulid
(SMAP) dusladly a2l

designed to measure soil
moisture and freeze-thaw
states across the globe. It
combines active radar and
passive radiometer
instruments to provide high-
resolution data on soil
moisture levels, which are
crucial for weather
forecasting, agriculture, and
understanding the Earth's
water, energy, and carbon

¢((NASA) &S0501 ¢Ladll
ol dogloy el Lgdua
QG 0Ly ly dezill Y9
2o (P9 PVEL] el o
Db e peldll ddes §
Ll Gold 83g2Ts cJRa!
3y adl Eagiall gl Wiyl
ale bl g8 Jal oo
dgby Chgiun e I
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cycles.
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Solar Radiation

addl Elaidl

The energy emitted by the
sun in the form of
electromagnetic waves,
including visible light,
ultraviolet light, and infrared
radiation ,which reaches and
affects the Earth's surface.

e sl Lgluoy3 201 3Lkl
Apeagbolidag ;g8 Slorge S
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el souall Gl3 8 Loy g
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Surface Water
Dynamics

Al ldawad! ol pas

Monitoring and analyzing
variations in surface water
bodies using SAR data.

5l il Jlns 31,0
45l Olorbasll e
SAR by plsinl

Back-scattered The

Electromagnetic Radiation
that is reflected or scattered
back towards the sensor
from the Earth's surface
after being emitted or

Sl (gualoliaag oS! E_la.ﬁu}’\
o e (0 Ly of i
ad) Jusyd Oy (23!
292 989 - yrhidlus dblugy

Microwave TRMM

s pows e

A passive microwave
radiometer onboard the
Tropical Rainfall Measuring
Mission (TRMM) satellite .It
measures microwave energy
emitted by the Earth's
surface and atmosphere,

55 yall Sl .
Radiation Jadie transmitted by the sensor. It | i jailas Jg> Ologlas
provides information about S pdseid 1 (]
the surface properties and is | Jleiadwl Glawal Calisen
used in various remote S e
sensing applications.
Electromagnetic The elect:cr:ren:;Irlmgi'r;grzgfat'on A
i i iati
oo lizo | Cadall ! D09 ¢ gl I
Spectrum = 548 organized by frequency or %Hj;w' ‘ ij&
. > (1
wavelength. & 3 j
4285 Wlrgay Plads| (ulide

9 el ladYl o) Jols
o e 39290 (4l Saniad)
oold Ll b (gl o
&l gral Hlacdl Jglan
ol die Cauglly (TRMM)
4830 Olegoll B3Us

Imager TMI) dasull ) i 59 o ¢y dagiall
& (TMI) % allowing for the observation 0 o8 ]
. . . ) (P9 ‘63’5—” OMadlg
of rainfall intensity, cloud i
Y glagll Buis ddlya
water content, and sea 1o pgeill 53 oy aa)
9.&.7:& [3
surface temperatures in O f3¢ D
. . Gb.AAIDJb> ol;?).sg col;m.”
tropical and subtropical U . .
regions. . N
The process of evaluating Al 3=b @UW‘;J! OO
the extent of damage to JseIls 3luelly dmet
Urban Damage bl ol (a3 infrastructure, buildings, and | &pa> dilaie J31s 6,3
Assessment L sl other assets within an urban A5 L) o &8 um
area following a natural or Sleed ol cands Ol
human-induced disaster. o

Infrared Visible
Scanner (VIRS)

syl o s sl
syl

A device used to capture
images in both visible and

infrared light.
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Water Masking

Slazall gloliall woud

The process of identifying
and highlighting water-

Slazall gloliall Wou=s
& lede egall aduds colaally

oluall covered areas in SAR dblug 8393l Hguall
images. SAR laly!
SULadll 8ylal cilgal - S Je daiiad Sl gol
Web-based Flood . Lauall 8)ls t:ga Web.bas.ed tools used for & J.c 53 g
Tools St Je a>bioll monitoring and managing 4Bl ped pustiudg i I
S B floods. Aghlaly wblagall
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Groundwater monitoring using Remote Sensing °

(32 oo i) aladinly 38 sal) olaall 481 1)
Groundwater monitoring using remote sensing involves utilizing satellite data to track
changes in groundwater levels. By analyzing variations in Earth's gravity field and other
remote sensing indicators, this approach helps assess groundwater storage and manage water
resources more effectively.
slaall il gisa 8 Gl ) Aaglial Ao lilaa¥) LY lily aladind (el 223 o ladin¥) aladiuly 4 sall oluall 41 1)
pal (8 el 138 2ol (s AY) 22) e Jladiu¥) Gl ydise s A )Y Apdall Jlae (8 sl Jilad IR (e A )
(allad ST JSE) A5 ) sall 5 lal 5 2 sall olsall 0y 333

LAY Al mllasad! | doyadl AL llasadll SV Al (o yadl o yall dall (oo yalf
Devices that measure the
rate of acceleration or Eolell Jme polut) B3g221
changes in velocity of an P9 (e ds o § i)
. object. They are used in oo ddall (§ pasuid
Accel t Ll oo _ o 4 LS
ceelerometers Qe o various applications cd>Mall Jud oy coldadaill
including navigation, il eyl Jud=ig
vibration analysis, and Syl e
motion detection.
59 zhad (92l BV JSad)
The hypothetical shape of o2 . “90}9 .
) S ghwn Ja.w}m Jiao L§..U\
. Earth’s surface that e
IS gl Iiao OF o) LSyl aw
Geoid Kb sl aad) ) represents mean sea level o Uz 5o
@a) e and is used as a reference U o) L s
(Y : . bl gzysS pasidg
for measuring elevations of ol il Gle
land surfaces above it. ) wisﬁs 2

Global Land Data
Assimilation System
(GLDAS)

Oladud (plladl plladl
o2 Js= Ll
(GLDAS)

A system that combines
satellite and ground
observations with land
surface models to generate
high-resolution datasets on
global land surface
conditions, including soil
moisture, snow cover, and
energy fluxes

Loyl Oldes (0 ez plas
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Global Positioning

plasdl Jlia! 8yg21

Devices that receive signals
from GPS satellites to
determine the precise

oo ShU] Juditud B3e=
3 oladl &ueliaodl HLe3Y)
dodowd (Wl plad] dous

i 31 ol dodoed ol T e 3y ¢ 31 gl
System Receivers Slyalt v "’d location of the receiver on d:’ e . ?9 (G»PS) @3»?—‘
gzl GBI adgall s
Earth. s .
.uo))’\ G]a.w O9

9 NASA Applied Sciences, "ARSET - Groundwater Monitoring using Observations from NASA’s Gravity Recovery
and Climate Experiment (GRACE) Missions," NASA , n.d. [Online]. Available:
https://appliedsciences.nasa.gov/get-involved/training/english/arset-groundwater-monitoring-using-
observations-nasas-gravity.
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Gravity Anomalies

(©lald) wldgis
Aoy dodld)

Variations in the Earth's
gravitational field caused by
differences in the
distribution of mass within
the Earth's interior or
surface.

Jlre § Aol bl
o &)Y 8,801 Aol
dgdsls Sl g3g5 (3 B!

Inertia Tensor

4311 (Hgadll) Dlasll

Mathematical
representation that
describes how mass is
distributed within an object
and how it resists rotational
motion around different
axes
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Mass Redistribution

WS g5 Bole]

The process by which mass
is redistributed within or
across the Earth's surface

due to various factors, such

as tectonic activity, melting
glaciers, or sediment
transport.
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Microwave K-band
Ranging Instrument

Bluwall (b8 e

48,801 il gall dojo
K

A device that uses
microwave radiation in the
K-band frequency range to

measure distances with high
precision. It is often used in
satellite and remote sensing
applications to obtain
accurate distance
measurements between
objects or surfaces
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Microwave Ranging
System

Olluall ulid plias
WA Olagall

System that uses microwave
signals to measure distances
between objects or surfaces.
It operates by emitting
microwave pulses and
measuring the time it takes
for the signals to return after
reflecting off the target.
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Monthly Mass
Anomalies

(Sbalall) Sl3gisl!
S 3 gl

Variations in the distribution
of mass on the Earth's
surface or within its interior
that occur on a monthly
basis. These anomalies can
be due to factors such as
changes in water storage,
snow and ice accumulation,
or atmospheric pressure
variations.
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Ocean Bottom
Pressure (OBP)

Laoall yad (398 laisall
(OBP)

The pressure exerted by the
water column on the ocean
floor. It is measured using
instruments placed on the
seafloor and is used to
monitor changes in sea level,
ocean circulation, and the
effects of tides and
atmospheric pressure.
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Oceanography

Olaoall @le

The scientific study of the
ocean, including its physical
characteristics, chemical
composition, biological
organisms, and geological
features.
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Remote Sensing
Sensors

da e ledduwd 5)'.@_?1

Devices used to collect data
about objects or areas from
a distance, typically from
aircraft or satellites, by
measuring reflected or
emitted electromagnetic
radiation.
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Satellite-to-Satellite
Tracking (SST)

LuelilaoYl HledYI auis
BIPCREI NS
(SST) drelilaso)l

A technique used to
determine the relative
positions and movements of
satellites by measuring the
signals exchanged between
them. This method is often
used for precise positioning,
navigation, and monitoring
satellite constellations.
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Temporal Gravity
Field

dodlodl Jlome _pss
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Refers to the variations in
the Earth's gravitational field
over time, which can be
observed and measured
using satellite data and
other geophysical methods.
These variations are due to
factors such as changes in
the Earth's mass
distribution, tectonic
activity, and atmospheric
conditions.
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Terrestrial Water
Storage (TWS)

obuadl o (2! 95500
(TWS)

The total amount of water
stored on the Earth's surface
and in its subsurface,
including water in rivers,
lakes, groundwater, and soil
moisture. TWS is crucial for
understanding water
availability and managing
water resources.
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Monitoring Land Degradation using Remote Sensing *°

(32 e Jlafia) aladiuly al Y1) g5 48) )
The applications of remote sensing for monitoring land degradation involve using satellite
data to observe changes in land quality, assess the extent and impacts of degradation, and
formulate strategies for land restoration and management.
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Land Degradation
Neutrality (LDN)

U BTENERIWES

A concept where the
amount of healthy and
productive land remains
stable or increases over
time, balancing any land
degradation with restoration
or sustainable practices
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Land Productivity

2L )

The measure of the output
or yield produced per unit of
land area, typically in
agriculture or forestry.
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Net primary
productivity (NPP)

4991 &by
bl délall
(NPP)

The rate at which plants
convert solar energy into
biomass, minus the energy
they use for respiration,
indicating the net amount of
organic material available for
growth and energy transfer
in an ecosystem.
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10 NASA Applied Sciences, "ARSET - Remote Sensing for Monitoring Land Degradation and Sustainable Cities
SDGs," NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-
remote-sensing-monitoring-land-degradation-and-sustainable
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Performance of Land
Productivity

LS‘O‘.)S“ Az ) el

The measurement and
evaluation of how effectively
land is being used to
produce vegetation or crops.
It assesses the land's ability
to sustain agricultural or
ecological productivity.
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Rehabilitating Lands

The process of restoring
degraded or damaged land
to a healthy, productive, or
natural state, often through

interventions like
reforestation, soil
improvement, or erosion
control.
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Restoring Lands

@2LIl Balail

The process of rehabilitating
degraded or damaged land
to return it to a more natural
or productive state, often
involving activities like
reforestation, soil
improvement, and
ecosystem restoration.

8ygaiall o2L31 Jual Bole)
Gy LpdY Caiyad @l of
2Vl @31 0SS
Lo Wy . dominng cdunndall
Jealdl sale] ddos Jois
il Bole] Jio ddasdl
ol Balasiwlg cdu Al g
.BJ}EJLLAJ‘ w‘

Soil Organic Carbon

LA § Sguanll 092)Sdl

The portion of carbon found
in soil that is derived from
decomposed plant and
animal matter, which plays a
critical role in soil fertility,
structure, and carbon
sequestration.
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State of Land
Productivity

The current level of output
or yield per unit area of
land, indicating its
effectiveness in producing
crops, vegetation, or other
resources.
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Trajectory of Land
Productivity

02D & b]_pas ola)

The pattern or trend of
changes in the output or
yield per unit area of land
over time, indicating
whether land productivity is
increasing, decreasing, or
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remaining stable.
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Precipitation Measurement and Monitoring using Remote Sensing 1!

(3 e Jladiul) alasiuly J shagll 481 a5 L)
The Global Precipitation Measurement (GPM) mission is a satellite project that provides

comprehensive and frequent observations of global precipitation.
() s sise o Uaal) J shagd 35 Sia g Alall L8| jo i 5y celihaal jad g 5 e (A (GPM) Axalladl J shagl) Ll daga)

The Tropical Rainfall Measuring Mission (TRMM) was a joint space mission between NASA

and the Japan Aerospace Exploration Agency (JAXA) designed to monitor and study tropical

and subtropical rainfall.
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. or laser pulses) to detect 2 ) w8 T
Active Remote A . . o il ol obas
daidll Hlaidwd! 53421 and measure objects or R . s £
Sensors © dlgwldg yalglall of pludl
phenomena, then analyze s 55,00 5L 3
[3 ( LJ.,LZJ
the reflected signal and 2ol oU)lMJ\‘ -
collect the resulting data. s # T
A remote sensing
instrument that measures oy da (e el g
microwave radiation dadul Ol gall (63 glaiyl
emitted from the Earth's 2w (o Eagiall
Advanced Microwave Tl pudie jlg= surface and atmosphere to | wUlo Adgd ¢Sl BNl
Scanning Radiometer Olgall sl provide data on various dsn (liehyb) swles Jo=>
(AMSR) CEICRY environmental parameters Byly> dayd Jie cddlisee
such as sea surface dsb)yg ol oo o
temperature, soil moisture, N AW BIESTRESA
and atmospheric water Sl
vapor.
The measure of.the lagl] gl Aomys pdond
cleanliness or pollution level ’ . . )
of the air, typically assessed 5 ol DI e i)
by the ’co\:::entét'on of Slopazll Jie .4 SOyl
i . e
Air Quality clgg)l B3g> y clg)l) diasds dalaall A8BI
pollutants such as ST 363 c(Ss2)

[
particulate matter, nitrogen ce g L},j =
dioxide, sulfur dioxide, and Q69 (2933 s fed)
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11 NASA Applied Sciences, "ARSET - Introduction to Global Precipitation Measurement (GPM) Data and
Applications," NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-
involved/training/english/arset-introduction-global-precipitation-measurement-gpm-data-and.
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Atmospheric Infrared
Sounder (AIRS)

Caod Al wld e
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An instrument onboard
NASA's Aqua satellite that
measures infrared radiation
emitted by the Earth's
atmosphere to analyze
atmospheric temperature,
water vapor, and trace
gases, providing data for
weather forecasting and
climate research.
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Disaster
Management

gf))‘jg‘ 5)‘.)1

The coordinated efforts and
activities involved in
preparing for, responding to,
recovering from, and
mitigating the effects of
natural and man-made
disasters to protect and
support affected
communities.
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Electromagnetic
Radiation

pusblisas, oSl plasy

Energy that travels through
space in the form of waves,
including visible light, radio
waves, microwaves,
infrared, ultraviolet, X-rays,
and gamma rays. It is
characterized by its
wavelength and frequency
and is used in various
applications such as
communication, imaging.
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Flood Monitoring

Oblaall ddlw

The process of observing
and tracking flood events
using various methods and
technologies, such as
remote sensing,
meteorological data, and
ground-based observations,
to assess the extent,
intensity, and impacts of
flooding.
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Geostationary Orbit

ol @)yssdl i)l

A circular orbit around the
Earth in which a satellite
moves at the same
rotational speed as the
Earth, allowing it to remain

fixed over a specific point on

the Earth's surface.
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Geostationary
Satellites

aul dueldawdl HL3YI
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Satellites placed in a
geostationary orbit around
the Earth, where their
orbital period matches the
Earth's rotation period. This
allows them to remain fixed
relative to a specific point on
the Earth's surface, making
them ideal for continuous
observation of weather,
communications, and
broadcasting.
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Global Change
Observation Mission
- Water (GCOM-W)

adladl Ol ! oy dmy

A Japanese satellite mission
designed to observe and
monitor global water cycles,
including sea surface
temperature, soil moisture,
and precipitation, to better
understand and manage
Earth's water resources in
the context of climate
change.
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A platform that provides
real-time alerts and
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Global Disaster Alert
and Coordination
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L) By oyl oS

the world. It offers details
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(P on the impact of disasters, (g e Lgie oUWl B3I

System (GDACS)

coordinates response
efforts, and supports

international relief efforts.
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Low Earth Orbit (LEO)

Js> (sl el
(LEO) w2

An orbit around the Earth at
an altitude ranging from
approximately 160 to 2,000
kilometers above the Earth's
surface. Satellites in this
orbit complete an orbit
around the Earth in about 90
to 120 minutes, providing
frequent and close-up
observations of the Earth's
surface.
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Megha-Tropiques

hogi-lie

An Indian satellite mission
designed to study tropical
weather and climate. It
focuses on understanding
the water cycle, monsoon
dynamics, and cloud
processes in tropical.
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MetOp-B
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A European meteorological
satellite part of the MetOp
series, designed to provide
data for weather forecasting
and climate monitoring. It
carries instruments for
observing atmospheric
conditions, including
temperature, humidity, and
wind pattern. This allows for
the provision of necessary
data for weather forecasting
and climate monitoring.
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National Oceanic and
Atmospheric
Administration
(NOAA)

Ollroad) 4ol gll 50!
SS9l BMadlg

A U.S. federal agency
responsible for monitoring
and studying the oceans,
atmosphere, and weather.
NOAA provides essential
data and forecasts for
weather, climate, and ocean
conditions, and works to
understand and manage
environmental changes and
hazards.
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Non-Polar Orbiting
Satellites

Ol3 delidawYl HldY
dudadll e Oyl

Satellites that orbit the Earth
in a trajectory that does not
pass over the poles. These
satellites typically have
orbits that are either
equatorial or inclined,
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Passive Remote
Sensors

i . . Dadas dlass
allowing them to cover 2 o uo’; Lt
. . ) dudasd po Yo Bouse (3l
specific latitudes or regions oy 5,51 Jes
rather than the entire globe. B c
Instruments that detect and Ay CaSS byex|

measure natural radiation
emitted or reflected by
objects or surfaces without
actively transmitting signals.
These sensors rely on
external sources of energy,
such as sunlight or thermal
radiation, to capture data.
They are commonly used in
satellite imaging and
weather observations.
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Polar Orbiting
Satellites

dudad duclidayol o3l

Satellites that orbit the Earth
in a path that takes them
over the poles. These
satellites pass over different
parts of the Earth's surface
as the planet rotates,
allowing them to provide
comprehensive global
coverage and observe the
entire surface of the Earth
over time

Jg> 295 duclilaol Lol
5 s s A3 8,501
b Bl . cnuadll (Bg3
oo ddlise syl (399 HL3YI
Ol go pelAL Lol e
2055 g e Lo« SSUl
2950 2 e JoJ
ROEN]

Radiometric
Resolution

Lelasdl 8.

The ability of a remote
sensing sensor to distinguish
between different levels of
radiation intensity. It
determines the sensor's
capacity to detect variations
in the intensity of
electromagnetic radiation
and affects the detail and
accuracy of the images
produced.
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The extent or area of the
Earth's surface that is
observed or mapped by a
remote sensing system. It
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determines how frequently

data is collected and affects

the monitoring of changes
and trends.
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Remote sensing for Crop Health Monitoring®? 13

(Jealad) daia 4381yl 2d e ladinY)
involves using satellite or aerial imagery to assess and track the health of crops. This
technology helps detect issues such as disease, pest infestations, nutrient deficiencies,
and water stress by analyzing various spectral bands and indices. It provides valuable
insights for managing crop conditions and improving yields.
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Agronomic Inputs
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Refer to the various
resources and materials
used in agriculture to
enhance crop production
and ensure optimal growth.
These inputs include seeds,
fertilizers, pesticides,
herbicides, irrigation water,
and other resources
necessary for cultivating
crops.
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Biomass Estimation
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Refers to the process of
calculating the total mass of
living organisms, usually
plants or trees, within a
specific area. This estimation
is crucial in various fields,
such as ecology, agriculture,
and forestry, for assessing
the amount of biological
material available for energy
production, carbon
sequestration, or
environmental monitoring.
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12 Omia, E., Bae, H., Park, E., Kim, M. S., Baek, |., Kabenge, I., & Cho, B. K. (2023). Remote sensing in field crop
monitoring: A comprehensive review of sensor systems, data analyses and recent advances. Remote
Sensing, 15(2), 354. https://doi.org/10.3390/rs15020354

13 5ahoo, R. N. (2022). Sensor-based monitoring of soil and crop health for enhancing input use efficiency.
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The process of assessing the
extent of plant coverage in a
specific area, including trees,
shrubs, and ground
vegetation. This analysis is

Gl sl LA Suko oS
SU3 g cigns daaio

SbLly Olpmadly el
o2 g 39 5035 (3!

Canopy Cover gazxall A8US Ju=3 -
AnF:I/ sisv & G - used to understand (A LN 6 ile
y - vegetation density, o) el s e.x;'sw}j
ecosystem health, and the dovog Gl slaill aeLs
impacts of agriculture or el ol sty ¢Sl plal
environmental changeson | .l ddlaie (§ ! Olpsl gl
the area.
Refers to the overall
condm.on and v.lt‘allty of sl Zalall gl o
plants in a specific area, . s il 3
including trees, shrubs, and 5> g{b@@d» : 3
ne L i Lo ¢ 3L slaid)
ground vegetation. It 5 BN el
. . Aoyl lladlg Ol aseidlg
involves assessing factors e ]
. wlge ‘o:«:«.O.JJ' a2 Jodng
. . such as growth density, leaf | . e e s
Canopy Health Sl gamall Ao ) duog cgeill ABLS Jie B S
- health, and the impact of T e
> : 9l Y 3Ug ¢Bly9Y!
pests or diseases. This T oe . M
o ) B hallde dadg . o213l
evaluation is crucial for " . B
i . dad) Al 0gd) dneadl
understanding the ecological . M
389 eSludl ladl plasd)
status of the plant system i S
. .w\ 3)‘5.,03‘ Q)L}l
and managing natural
resources
The process of measuring
and recording the B)ly> dzmyd Jumady (ol
temperature of the canopy | « 3l sUaill ;o Wall dadall
layer of vegetation, which o0 AV el diasaiio
includes the upper parts of 83 bladlg el
Canopy Temperature | &ly>dz basly> ey | treesand other plants. This | cgd @ dddeal oda ucludy
Mapping Szl Egazmall mapping helps in Gl slasl) L))yl gy al

understanding the thermal
conditions of the canopy,

which can influence plant
health, water stress, and

doue § 5355 Of oS Bl
3l alg=Yly el
Ll gl plaidl Slaliss
ple &;&u

overall ecosystem dynamics.
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Chlorophyll Content

NPLISTINTTVESS

Refers to the amount of
chlorophyll, a green pigment
found in plants, algae, and
cyanobacteria, presentin a
plant tissue or sample.
Chlorophyll is crucial for
photosynthesis, as it absorbs
light energy and converts it
into chemical energy.
Measuring chlorophyll
content helps assess plant
health, photosynthetic
efficiency, and overall
growth.

<(Lgsazdl) Judg sl dnsS
3 839290 slaas diuo 909
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Chlorophyll Index

Jud gyl s

A metric used to estimate
the concentration of
chlorophyll in plant tissues.
It is often derived from
remote sensing data or
spectral measurements, and
it provides an indication of
plant health, photosynthetic
activity, and overall
vegetation vigor. Higher
chlorophyll indices typically
signify healthier, more
vigorous plants.
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Crop Growth
Monitoring

oo lxall gai ddlye

Involves observing and
measuring the development
of crops over time. This
includes tracking various
factors such as plant height,
leaf area, biomass, and
overall health. The goal is to
assess crop performance,
detect issues such as pests
or diseases, and optimize
management practices to
improve yield and quality.
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Crop Growth Stages
Detection

955 olye s
Juso |

The process of identifying
and categorizing the
different phases of crop
development from planting
to harvest. These stages are
often characterized by
specific morphological or
physiological changes in the
plants, such as germination,
vegetative growth,
flowering, and fruiting.
Detecting these stages helps
in managing agricultural
practices, optimizing inputs,
and predicting harvest
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Crop Monitoring
Systems

ool dBly0 dokisf

times.
. ol Ciliailly lgadl
Tools and technologies used . u", 799
to ob d analyze th Ve deloxds 431,
o observe and analyze the i o3 o lonall

condition, growth, and
health of crops throughout
their development. These
systems often integrate
various data sources,
including remote sensing,
satellite imagery, drones,
sensors, and weather data,
to provide real-time insights
and help optimize crop
management practices,
detect problems early.
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Involves identifying and

sl @l 2l

monitoring the occurrence . .
4l o=l
of pests and diseases L. °~\e-b ! .2
. . L@.«n EIVESY d“)‘b S
affecting crops. This process Ao (i) islao)
[ na-kj (WJ-Q-AJ
uses various methods, = ) o
. ; . ) ) =g el e Hlaidwdlg
including visual inspections, T . s
Crop Pest and ot a e .. . oo Glig cdlall i3 GbLdl
} GBI il e aasl| remote sensing, and data ., &
Disease Outbreak Tl s el analvsis. to detect earl o Sl cassdl J=
Detection i S 027 nalysts, ) y S9! ol LY wledle
signs of infestations or e Sl Ca *s‘”
infections. Early detection ey G, :9
reousfortmey | e s e selusLe
intervention, helping to iouls o - &
minimize crop damage and ) 2 GLs! T L
(w € LJ.QOL?LAJ
improve yield outcomes. ) ol )
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Data Assimilation in
Crop Models

C.SLM' L3 L}M\ Jud=di
Juso x|

A process where
observational data, such as
weather conditions, soil
moisture, and crop health
metrics, are integrated into
crop simulation models to
improve their accuracy and
predictive capability. By
continuously updating the
model with real-world data,
this technique enhances the
model’s ability to provide
reliable forecasts and
recommendations for crop.

Jroloeall 86lxe z3led L9355
ilad dolie &80 Ul
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Diffuse Reflection

Occurs when light hits a
rough or matte surface and
is scattered in many
directions rather than
reflecting in a single,
predictable direction. This
type of reflection results in a
non-glossy appearance and

¢ Ol ch*u.) 9542:)\ eh\.ba\
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Digital Soil Mapping

3 Al Jaslys o

allows objects to be visible Ldalkiseo
from various angles.
The process of creating ddle dduass aslys- Lad)

detailed, spatially explicit
maps of soil properties and
characteristics using digital
technologies. It combines

data from various sources

o dalaie @ Al )9 43l
iy Agady LS sl
Ologlao Bale szl ode
Lol 701 paibias Js>
Aoy csbludl o 9

(DSM) (bSM) such as remote sensing, soil cdalizee yolan oy (@lasy
samples, and geographic ey iy e i) Jio
information systems (GIS) to | ) 4dlyazdl OleglasliGIS ¢
produce accurate and high- | @1 (e Glive o zilisg
resolution soil maps. B9l (o 83930
The process of identifying Lo .
the presence of diseases in ;lj'w o2l .33.>3.».,\.>u
L 9 Jmoloall of 51,891 s
|n'd|V|duaIs, cro'ps, or Aoinls Aikieall clisd
en.V|ronment's. It involves LS e il dkac
various t.echmques,' such as LYl Jie dalis
Disease Detection 2l Caas medical tests, visual o padl lslaally cddall

inspections, and data
analysis, to recognize
symptoms or indicators of
illness or infection early,
enabling timely intervention

and management.
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A technique used to study
the light or electromagnetic
radiation emitted by atoms
or molecules when they
transition from a higher
energy state to a lower one.

s o)l Lalyo) pusind Ao
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Soiume (o el e Lo 8ol

. Bl Sqn | el B8
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wavelengths and intensities by olgall Jlghol )
of the emitted light, S R
scientists can identify the 5 3l B3l sl
composition and properties 2 ¢ ol ;”w J
of the material being e
studied.
E>.<tern:.=\I factors that T 535001 uomyld] sl
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3 W
and functioning of . | ey dgislss slo]
‘QM (1 <
organisms and ecosystems. . __3 . 9 F9
' o2 Joaddg .85l dusud!
These stressors can include e T -
db}-\j ‘ub_9la.” d.a\yj\
pollutants, extreme weather 56 culdll . ALl
(1 ()Mﬁbj
Environmental Al Shslead) conditions, habitat j:‘;j T Jolgall
Stressors e ’ destruction, and other IR J&fj il
) . ol dusle pgd dadg dejeiall
disturbances. Understanding . -
) Leblal e Jaaly ¢ Jalgall
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28Ine * dgoad) @b Lol preomio St
stressors is crucial for U cr i
. . . dﬁ)]ﬁ)‘ 039> L;LC dadlal
maintaining environmental lams & | o]
(4 M ‘L&.A-LAJ
quality and protecting ) fs “‘ 9.sz|“ -
biodiversity. SSaadle
A type of electromagnetic
radiation with longer
o [E5 RV N
wavelengths than visible & -
. gt . d‘}]o‘jd Mbl).in_g_).gﬁl
light, typically ranging from X N b
: Qo) 9l oo ST dyrga
15 to 1000 micrometers. FIR =7 St :
. o Bale JIghbll oda #9139
rays are commonly used in 10350 10005 15
various applications such as S st J _
e e . . . ;M|Q24M)’\‘=M3
Far-Infrared (FIR) elyosdl Cod daiYl thermal imaging, climate e ikt lidas 3 WG
Rays (FIR) 4> goll dbghb studies, and medical oo Sl g W
: - ’ C)wa&j ‘L‘,SJ!)’J‘.):’M‘

therapies, as they can
penetrate materials and are
absorbed by objects,
providing valuable
information about their
temperature and
composition.
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Feature Extraction

Olnedl (oMl

A process in data analysis
and machine learning where
key attributes or
characteristics (features) are
identified and extracted
from raw data. This helps in
reducing the dimensionality
of the data, highlighting
important information, and
improving the performance
of algorithms by focusing on
relevant aspects of the data.

ULl S (3 ddes 9o
NUNES UYL LY a9 olais
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Feature Selection

&:)‘_‘;3&.” JQ.’Z.‘&-‘

The process of choosing the
most relevant features or
attributes from a dataset to
improve the performance of
a machine learning model.
By selecting a subset of
features, this process
reduces the complexity of

ULl Jado Jlme § dddos
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Field Crop
Monitoring

Azl Jusolomoll ddlye

the model, improves 23] panst) d8Ls)
accuracy, and helps in 2SI UMS (pe ilia)ylgdl
avoiding overfitting by ball O3 Calgdl de
eliminating redundant or oLy
irrelevant information.
Involves regularly observing Blnd (palitio auedsy dlye

and assessing the condition
and growth of crops in
agricultural fields. This
includes tracking factors
such as plant health, growth
stages, soil moisture, and
pest or disease presence.
Effective monitoring helps
optimize crop management
practices, improve yields,
and ensure timely
interventions.
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Field Spectroscopy

UEEN B AN WERY]

The technique of using
spectrometers to measure
the reflection or absorption
of light by surfaces or
materials directly in the
field. This method provides
real-time data on the
spectral properties of
objects, which can be used
to assess various attributes
such as plant health, soil
composition, and
environmental conditions.
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Foliage Cover
Mapping

Gl slasdl Laslys ooy

The process of creating
detailed maps that represent
the extent and distribution
of vegetation cover, such as
leaves and branches, across
a given area. This mapping
helps in assessing vegetation
density, land use, and
ecological health, and is
often used in environmental
monitoring, forestry
management, and land
planning.

o dnduads bl slad)
Q}L«JJ‘ clasll @333 olad!
o2 0Lty (@bl Jie
odd ueludg . diuao ddlaio
elaill 23US (0 § Jasl,so!
2L Olalusily (3Ll
L T:Jli:g cdusad Aol g
Qo) ddly0 3 psid
byl 5)‘.}!3 da5ld!
(2L daddasi

Fourier Transform
Spectroscopy

sty el o)
498 (Jrg>d

A technique used to
measure the spectral
properties of light by
converting the time-domain
signal into a frequency-
domain spectrum using a
mathematical process called
the Fourier transform. This
method provides high-
resolution and accurate
spectral data over a wide
range of wavelengths and is
commonly used in chemical
analysis, material science,
and astronomy.
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g
A type of high-energy
electromagnetic radiation . .
emitted by radioactive GBI s pupblineg 65

substances and certain
nuclear reactions. It has very
short wavelengths and high
energy, which allows it to
penetrate materials more

(309 cdadiall Slgall o Casiy

329 cdoggldl lelal pan
JIsbly cddle a3lay pam
4803 Lo Tz Bl dygo
GosT YK dlgall Bl (e

iati Lle sl % .
Gamma Radiation glad] gztistl%ahznar:rflear :2;2;2:, (533 £t fll e
S . glai] glasyl ldn e JUsSy
is used in various . s art
lications, including 3e 2 ol el
applications, swaill Lo cdalises ik
medical imaging, cancer N
Olopadl olyel 2o g ¢ glall
treatment, and nuclear a0 . <
- : G Sy (599l ally
medicine, as well as in " Ll o dls cde il
. (1
industry and scientific 7 <9
research.
A technique used to analyze
the energy and intensity of Bl =i e.b‘a.«.«f =T
gamma rays emitted from o daniall Lol dai] 43S
radioactive materials. By UM (109 L Ardiall Blgall
measuring the energy levels Gl Bl Sbgins ulid
of gamma rays, scientists can oS slalall adasin dlol>
Gamma-Ray L e L fa e . . e . o
Lole dain] 48lidns identify specific isotopes and | .lgIxSys by cdumn 5Uas
Spectroscopy X . T 7
determine their e &aadll o pasiudg
concentrations. This method CYlres (§ puly Bl
is widely used in fields such | «dggdl ebndll Jio cdalises
as nuclear physics, ddlally ¢ glall paxseadly
environmental monitoring, sl
and medical diagnostics.
A measure used to estimate | &S padd) pasvid pwliie
the amount of chlorophyll in & 8392g0dl Uidg )9Sl
plants, which indicates their dovo ) sl (@ bl
health and vigor. This index o209 lggu>g «obLA|
is calculated using data from ool s dad Olue
Green Chlorophyll & s sensors or imaging RY ewu Sble plasuuwb
. -3” | K ) N - .
Index ” JidapgBll techniques that capture the Ol gl laddiwd! 8]
green light reflected by sguall badils (S  pgaaill
chlorophyll. It helps in o peSaiall_sasY
monitoring plant growth and | § Jdelug Lo 929 ¢ Judg oSl
assessing agricultural a3y cJuolxall 9ol 4dlye
productivity. Al Aoyl
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Image Calibration

29! Byl

The process of adjusting and
correcting images to ensure
that they accurately
represent the real-world
scene or object being
captured. This involves
correcting for factors like
lens distortion, lighting
variations, and sensor
inaccuracies. The goal is to
improve the accuracy and
reliability of the image data
for analysis and
interpretation.
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Independent
Component Analysis
(ICA)

Uianodl U gSal Juloes
(ICA)

A method used to separate
mixed signals into their
original, independent
sources. It helps in
identifying distinct patterns
or components from
complex.
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Mid-Infrared Imaging

o daidl (3 pgaaill
dzgall Jawsgiall slpazll

A technique that captures
images using mid-infrared
light, which is between
visible light and longer
infrared wavelengths. This
type of imaging helps detect
heat and analyze materials
based on their thermal
properties.
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Multispectral Imaging

BLbYI saxie yiguail

A technique that captures
images in multiple
wavelength bands of the
electromagnetic spectrum,
beyond the visible range.
This method provides
detailed information about
the objects or scenes being
observed by analyzing
various spectral bands,
which can reveal different
material properties and
conditions. It's widely used
in fields such as agriculture,
environmental monitoring,
and remote sensing.
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The process of minimizing
unwanted or irrelevant
variations in data, images, or
signals to improve clarity

Gyl st sl Sl

and accuracy. In various 3 jubm? T“?”j‘ ;L@"
fields, such as audio otjj,k:j\)h : 3, )}ﬁf
Noise Reduction sbo guall Julas processing, image analysis, oyl hb,”;a}‘;w‘
and data transmission, noise ‘Sj:u Q;Li‘) d Bl
reduction techniques hfelp ks ccsgmal ww Jie
remove background noise, Ll a3 ¢ ygual
distortions, or errors to -
enhance the quality of the
desired information.
o 5 Hladdadl) e

Normalized Burn
Ratio (NBR)

4ylaall BIASYI dand

A remote sensing index used
to assess the severity of fire
damage in vegetation. It is
calculated using satellite
imagery by comparing the
reflectance values of
vegetation before and after
a fire. The NBR helps in
evaluating the extent of
burn and recovery by
highlighting areas that have
been significantly impacted
by fire.
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Normalized Canopy
Gradient Index
(NCaI)

é)W‘ G).JJJ\ J:J.S
(NCGI) sl ool

An index used to measure
and analyze the vertical
gradient of canopy structure
in vegetation. It provides
insights into the distribution
and density of foliage across
different canopy layers,
helping to assess vegetation
health, biomass, and
ecological conditions. The
NCGI is often used in remote
sensing and ecological
studies to monitor changes
in forest structure and
canopy dynamics.
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Normalized Pigment
Chlorophyll Index
(NPCI)

Slaalhygiasedl Jdo
(NPCI)

An index used to measure
the relative amount of
chlorophyll in plants. It helps
assess plant health by
comparing the reflectance of
light in specific wavelength
bands, indicating the
concentration of chlorophyll
and, consequently, the
vitality of the plant.
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Nutrient Deficiency

The process of identifying
when plants lack essential
nutrients. This can be done
through visual symptoms,
soil tests, or advanced
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satellites, to create detailed daslys clady cdaclilagl
maps and 3D models of dadl A5 Z3ledg cddauads
Photogrammetry in . . agricultural fields. This oda ueludy .dacly3ll Jgimld
8 VI 1 el g gsndl poaitt |28 9 el

Agriculture

technique helps farmers
monitor crop health,
measure field conditions,
and make better decisions
for planting and harvesting.

d8lye § reoliell daidl
Bl g ¢ Jusoloes dedls
& 8Ll (39,0l Caliseo
Ol 3l eg)gh>
dely3l olan dsusuall
dlbaxllg

Plant Height Mapping

OBl glas)) sl s )

The process of creating
maps that show the height
of plants across an area. This
is usually done using aerial
imagery or remote sensing
technologies, helping
farmers and researchers
monitor plant growth, assess
crop health, and manage
agricultural practices.

gLyl s gs Laslys- s Lad)
b Baleg Lo dalaie (3 UL
pyadl pldsuiwl @3 i
il ©lads ol «gedl
Osol3all Al Las s (o5
95 &3le e oy
douo 93-3-533 L
Bylay fLQL,al PVIWEIES
el Oluylead!
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Plant Stress
Detection

OBl olg>] caas

The process of identifying
when plants are
experiencing stress due to
factors like drought, pests,
or disease. This can be done
using visual observations,
sensors, or imaging
technologies to spot changes
in plant color, growth, or

ooy (& OBgYI Luss
e Sl 6L il
(Glazl Jie cdakizes Jolge
OS"";‘ﬁ LP‘)“’S’UT ‘olé")i\j
dglaodl plaseiwl eldy pla!
9 ladiewdl Byg=l of & adl

oot ¢ pgaaill Glads

9 bl Oyl § Olpadl

Ol hge pldsiul ol da ges

across a field or area. This is
usually done using

other indicators of stress. Slg=2d (5,3
OSel zuo g5 Jaslys- sl
The process of creating lgzW @bl (o2 44889
maps that show where and | .dias dibaie 3 51 o Ja> 3
how plants are stressed el &3 @iy Lo Boleg

Sl o dikie ol
HLdY ol Gl 09

Plant Stress Mapping | <UGLidl slg=] daslys ey | technologies like drones or aaSl el g cduelida)l
satellites to detect changes e Tykas Gl ol e
in plant health, helping deluw boe el Ao
farmers manage issues like | ST8)l3] adad e cneylsell
drought or disease more & SSlinell dgzlgal ddeld
effectively. Jine dgpamo lg) (o200
.02yl ol (83l gl cCdlazdl
Involv?s the processes and Slolanlly llasl
practices used to handle, e .
tore, and process crops 0325 Blew G daiino)
store, s Lgizllans ¢ soloall
after they have been oo elle mslas
Postharvest . harvested. It aims to . B 3 .
Slazdl das Lo 8)yla) L . 8oz (e dadl=all
Management ’ maintain the quality and . L.
tend the shelf life of | 00 b Al cdgmadll
exten es'e.leo. s Olass sl
produce, ensuring it remains BRIASTE
fﬁ‘m)" Ligalog cdzylo
fresh and safe for 2ol o IS i o
. (3
consumption or sale. #9 >
Are a type of glal oo £
electromagnetic radiation JIsbl 93 qunlolisaeg eS|
with long wavelengths and Glaayig cAgl 490
low frequencies. They are Ja pusind Aaisie
Radio Waves Lgal))l zlgal used to transmit data Jl g LS LSI bl

wirelessly, such as in radio
broadcasts, TV signals, and
wireless communications

like Wi-Fi and cell phones.

hlaly (I3 el @

YLy cgapalsdl

(S lgh Jro AL
.&Jjwl g.é:»lj.g)lj
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The process of continuously
observing and analyzing data
as it is being collected. This
allows for immediate

U1 OUL! Judos g dudlye
LT Ll pliallg dlgnaz
S92l caasl o oo elldg

A type of electromagnetic
radiation with wavelengths
longer than visible light but

Real-time Monitoring dulamlll 481,01 detection of changes or Los Ao T 9l ¢ 435 T e
issues, enabling quick SN i pdl ol iy
responses and decision- 8 raleadl Clyl,al) sty ctsyllo
making based on current Al Gloglaall e 2lo
information.
Machines designed to
perform tasks automatically oo S Hlsy ‘M.,aj T
or with minimal human 91 ¢ oI 13 L) olagal!
intervention. They can be P9 - S JSan
Robotic Systems ASU AT dolasyl used in various fields, such d3ullg 8sLasdl 8oLy ‘am
as manufacturing, Jie cdalizee OVl (3
healthcare, and agriculture, cdouall Lle iy cauiuaill
to increase efficiency and Aelyillg
precision.
gl oo g
b 95 b lisos S

‘L;)Aj‘ ;34'0.” u.cJ«ST @}c
oS dail oyl S
:ilio;)” X9 M}i&“ c-_,.a.z.“

Q&) bl Iaslys- o)

. id-i . [CAY IS JId
Shortwave-Infrared | a8 yesYl o glaidl shorter than mid-infrared &~ Y uﬂ@f' = ol‘
(SWIR) Radiation (SWIR) &0 SWIR is useful in various u\;s elyosd) o daiedl
’ applications, like detecting i (31 Byuadll olj?ﬁdl
moisture, monitoring Olidai § e dlewy
vegetation, and imaging cdogho,l] 2as Jie dalisee
through smoke or fog. A3La (3Ll slasll 43109
I OB INS e pouail)
oluall
Imaging or data capture . 5 g
ULy f dolail
systems that take a quick, =0 @}3 "Jw
. 9l Agdiad d5-55 llad) (yo
single shot of a scene or . s Ao 3 o5
o object at a specific moment ol o s . ,“3 il
Snapshot Systems sl pguaill dalasl o Pl (RS e 2log
= - in time. They are used to . £ .
. )98 Hguo 9l cliln boladly
capture instant data or EEe oS .
€ LAl?zAJJ
images for analysis without e { g -
. . . +0 yadunn
continuous monitoring.
The process of creating MY s g5 Jaslys- £ Lad)
maps that show how certain | «dixs yaSbas § Juol=!
characteristics, like soil douo 9l (DA B39 Jio
quality or crop health, vary sl s cJunolxall
Spatial Variability across different areas of a dabio 9l cbo Ja> opo daliseo

Mapping field or region. This helpsin | & L)lae]l 0da deludy Ay
understanding differences | ©EMsY Gluwly dnlo o
within the area, allowing for dleld jiST Blaf glal e
more targeted management | Gsd=3 e 3555 @hl,d Sl
and decision-making. Agiuas Sl
\WEESN/
A0 él,»i;'.r‘c\f\
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light reflected from a surface
at different wavelengths. By
calculating the derivative of

y‘i::k’)‘;;fﬁ
) o) i A
A technique used to analyze uj:fajlo.,w L‘; ZLL,ob:J\“
. . . &
changes in the intensity of 05 o gt o uSial

g . dalises Lxgo Jlghl
OBl giéw Olws e

Variate (SNV)

common scale by correcting
for differences in data
distribution, making it easier
to compare and analyze.

Spectral Derivative Sl Blaa))l the spectral data, it helps L;:ﬁf J..Cl.ugj. :L::i:
highlight subtle features and ‘d . “’l; gjfﬂ o
variations that might be L,)byp“yb ‘494.@,.“.!1
difficult to see in the raw 00 03508 G gy 42,801
data. Pl oo lghadls ol
Al bl
A technique that captures
images across different JIghbl A yguall Jaasls duss
wavelengths of light, not just | (9 csgsall dalises duago
the visible range. This 25 29 -3l Bladl ladd
. , . provides detailed Mgall Jg= ddusadi Gloglao
Spectral Imaging el sl information about the 0o Byall § Aol Ol
materials and features in an | of dlguSail &8 Judos SN
image by analyzing how they Jlghl dic ¢g5al W)l
reflect or emit light at Aalizeo duzrge
various wavelengths.
Examining the unique
pattern of light reflectance By wyall laeddl jaxd
or emission from an object 9wz o dBlasdl gl cs guall
Spectral Signature ) or material at different ; &:«.?y».d\jbi e Ble
Analysis aiudall dasadl Jud=s wavelengths. This pattern, or | 9l laaillda .Aslu.g? Aalises
"signature," helps identify Slgadl dpds § "deuadl”
and differentiate materials oaibas e 2Ly iy
based on their specific Lo Lol Bodsee b
spectral characteristics
A data normalization ULl @adass 9f o s
technique used to adjust for | LMY lus) dedsiuel!
variations in intensity or P9 -oekdall of LS 3
Standard Normal Sona)l gelall i scale. It transforms data to a dl @bl gty p g3

L:g ol C)@gj.&.ﬂ W
Jazo bew L P
Aggu ST lghdoxig g5l

Time-Series
Vegetation Analysis

Gl slasl pis Jdows
ooyl e

The study of how vegetation,
such as crops or forests,
changes over time. By
analyzing data collected at
different times, this method
helps track growth patterns,
health, and changes in
vegetation.

3 dwolod! il &S dulys
ol Jsolons) Ll sliasl!
290 & (&l ol coble
el IS e @l3g cpo3ll
& brex Gy @ UL
pin deludy .dalize Lo
98 bladl dnlie (3 Ayl
cdiadlsg ¢ 3Ll sllasll
s o ooy @ sl
4de

\WEEN/ 5
2
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Transmission
Spectroscopy

A5 gl &3ail Cdldas

A technique used to
measure how much light
passes through a sample. By
analyzing the light that
transmits through the
material, it helps in
determining the material's
properties, such as its
composition, concentration,
and structure.

B ) pasid 435
oo digs e ya3 (Gl egull
954‘4J‘ M s R e éblﬁ
b 909 8olal e pou (I
oabas du=s (§ el deluy
‘L@J.éligj ‘L@»{S)’i JJA cdaladl
Agisias

A technique that captures
images using ultraviolet
light, which is not visible to
the human eye. This method

‘O‘Jau.w' 5 l,\)}p)\ sl doas
Y L”SJJ\ ch G99 s g4l
deludy sl cpall $

Ultraviolet (UV) B399 422V yguail _ o easll § 4uadl oda
Imaging (UV) draiid] helps 're.veal'detalls tha‘lt are 3L, o5a Y &l Juoli
not visible in regular light, - L”L,Lm ol Sl
such as certain material o= .
. . . g Oloww 9l cdiao .)lyo
properties or biological - .
RS 7Y
features.
Aoyl 3 pdsond Ay
A method used in agriculture | olw Jiw ccods-dall d3L5Y
to apply inputs, like water, Oldaelly Basdlg ¢5y)!
fertilizer, or pesticides, at Jasdl sl aax & il
Variable Rate B NEN VN different rates across a field 2o (38195 OV
Technology (VRT) 8 paciall based on specific needs. This | e sad=all Gzl

technology helps optimize
resource use, improve crop
yields, and reduce waste.

daylall o deludy sy S
Q)b.aj\ f‘“\’.ﬁ"“‘ e ] L}
o leall & ] 83L3g
D4l e Sl
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Remote Sensing based Crop Yield Monitoring and Forecasting®*

(32 oo i) aladinly Jualaal) dali) o8 55 480 )
Remote Sensing Based Crop Yield Monitoring and Forecasting involves using satellite
or aerial imagery to observe, track, and predict crop yields. This approach enables the
assessment of crop health and productivity, helps in forecasting future yields, and
supports informed decision-making for agricultural management.
leialis) 5 Jaalaall dadle ani Gslul) 138 ziys  Jualaall Xl e iy aii g 481 5al 4y gall ) diliadl) ) guall alaaiu)

(A0 5,0 &l il A dlee 3 e s bl ) pally il selu LS
LAY AL mllagacl! | dwyall AL pllasaod! BV Al iyt dyal! Aall oyl

A type of insurance that

3l el (ol opo S
helps farmers protect their ol <

wa Ll
Agricultural crops, livestock, and other J 9; b R “k"
& ED3) el farm-related assets from ‘i R
Insurance § . . Ao el 3 dladiyell
losses caused by things like e T .
9\ “_)L‘B)“ 3\ ‘495-?-” db})’\
bad weather, pests, and 65T ol L;T Te miad
. [
diseases. S S
The key factors that affect G55 G Al Jalgall
Agronomic how well crops grow. These Jrolall gad Zlasd Ao
Pagrameters dee)3l lpiciall include things like soil 839> algall 0dd Juitds
quality, water, climate, and | &Sy «FUdllg colully cdu Al
how crops are managed. ool 8)ls)

A technology that uses e e
ol gl Pl duds
computers to analyze and ’

. . . 09 (JROPESTINEST
improve images without 93 g2 st s

Automated Image - . . i OSea9 (S50 I3
& A0 Hguall dxlae human intervention. It can 29 i =

Processing automatically detect Sl SIS (e
’ @ 3 g lgiwxig & sl
enhance, and interpret s l.ul.a.b J ’
visual data. -
Refers to the large volumes A UL e 808 LS
of data collected from S
i ; dalize jobas (o lgaezr @i
various sources like sensors, e . )
. HledYlg el padidiual Jio
. . satellites, and farm .
Big Data in delyyll § dosuall UL | equipment. This data helps Oldaaly cdaclilao)
4.6244.! o . . - -
Agriculture 3 i quip P ULl od ueludg dacly3)l

farmers make better
decisions about planting,
watering, and harvesting
crops.

b 331 e )
& Vg syl olag Lo
g CN ]| _\L,a.>3

14 Setiyono, T., Nelson, A., & Holecz, F. (2014). Remote sensing based crop yield monitoring and
forecasting. Crop monitoring for improved food security.
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Involves measuring and

calculating the physical ubasdl Olusg Gold
characteristics of living 9l duodl LS Asbnall
Biophysical CHIEL N JEUNY- organisms or their 91 ellad) dedw Jio clgiliny
Parameter Estimation A8Lnd 9.l environments, like plant cogd Wiy il aSlas
health or soil properties, to S ! pladdl 8ylalg
understand and manage ’ ol

ecosystems better.

bl 5o glaol|
The process of combining . o= . &t.>
. . gz (o dadl dbgb FLAI
information about long-term Al B Al G b
Climate and Weather Ll wble es climate patterns and short- J>Tﬂ' - 'T&P’i 7
1
Data Integration onilally term weather conditions to . Sy 2 J} ',UA .
improve predictions and ol s> sl o
domsuall Oyl a1 Alss)
decision-making. N :::d 7

The process of calculating

1 casladl ol gedl daeS Olus
the total amount of plant | ° ‘™ o)l dusS

. . . . =i (3| Dguaall 8ol
Crop Biomass Dgamdl AS)) 05 material or organic matter Lé’:;tfjb bgas) D‘)Lzo.”
Estimation Juolall produced by crops. This 3 [zj:ii‘fﬂé
helps in understanding crop J ol Lgiosks

yield and overall health.

A schedule that outlines the
best times for planting,
growing, and harvesting

Crop Calendar Jeoloall @agds different crops throughout
the year based on local

pladl jlde e su Jgar
‘3,033 cZLCb) CJ@_gT d.,aﬁi

c&f—g)}dl Mb:d\ éba}j

S5l ZLAN e 2lo clidg

alall (B9 59 (Lo
climate and weather il f’bj *
e Busludl
conditions.
The use of méthema‘ncal sl Aol 3les gl
Crob Growth models to predict how crops S o)l and AuasS
- . . . ~— ¢
Pog Juolmall 9ol drdad will grow under different T o I S
Modeling e . Olpass Joo cdalizen dj_).b
conditions, such as varying B #1551 ¢ il
. [
weather and soil types. 2 P
Computer programs that 9509 SbS dogul> zaly
mimic how crops grow and o Juolall Lliwly
Crop Simulation . _ respond to different gl Jie dalises Loy s
fso ! B8l Z3Lad . R
Models - ° e conditions, like weather and | 8ucluwe Cdug L9 ¢ yuilall
soil, to help farmers make OhLal 3ssl e cneylyadl
better decisions. ,le g 30 pogasy Jaddl
An estimate of how much O Tl &S 83

produce or harvest a crop Sz ol cJgaaxall

Crop Yield Forecast | Jumolxall &>l coidl | will yield at the end of the | ¢geidl euogo dlgd 3 B
growing season, based on ol Cagylall Je 2l

current conditions and data. As-ledl ebldlg

\WEEN/ 5
2
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Crop Yield
Monitoring

Jolowoll &3] 10

.
The process of regularly (ol giall 3zl dddes
checking and recording the Ol elanll Jazeudly

amount of produce or
harvest from crops to track
their performance and make
timely decisions.

Mg cdguamall oo Ct‘u}”
8slaSJl (o ASTI YT 0
& doomiall Syl 3l

il c3g)l

Data Preprocessing
Techniques

OLLI digs Llas
dxdlaodl Jud

Methods used to clean,
organize, and prepare data
before analysis, ensuring it's

accurate and ready for use in
models or systems

3Ladl olagind pdsins @b
Jeadlg cdlzunal UL (10
JiB iy dgaddais e
g elldg dghdoey plall
LMoy dgids Olewd
Skl Ty plasaw
Al o3 dalasyl

Earth Observation

029 &dlye

The process of using
satellites, drones, and other
technologies to collect data

about the Earth's surface
and atmosphere to monitor
and understand changes and
conditions

cducllasyl HledY pluasiiul
Sy ol v @l yslally
ULl pazd 6,3 @ bles
[PX:)V Y ‘ubj))\ @’a-w dj—‘>

Ol 0gd9 ddlyel (S92l
BuSludl Cag,lallg (d5)Uall

Ecosystem Modeling

) elaidl drdd

The use of computer
simulations to represent and
study the interactions
between different parts of
an ecosystem, like plants,
animals, and their
environment.

Appgrolodl 6mall Al
e latl! Lulysg o]
sl Calisea oy o)
S Jia ¢ gl ol

i3 3 by SUlgenlly

Environmental
Conditions
Monitoring

) gl 33150

Involves regularly checking
and recording various factors
in the environment, such as
temperature, humidity, and
air quality, to understand
and manage changes and
impacts.

anelaiell Jamadlly 3asel
Jo il § Al Jalgal
8359 cigboylly ciylymell Ay
Bugs g (el slggl!
Aol @l el 8ylalg gl
Lgie dax Wl L1

Field Boundary
Detection

Jobsdl 39> Cass

The process of identifying
and mapping the edges or
borders of a field using
technologies like satellites or
drones, to help in managing
and analyzing agricultural
areas.

eyl Jgdadl 39l dodd
plasiwl dghailys eug
SLe3YI o dalisen Coloss

O ol of cduelidaiol
Jed= (@ Baelunsll b
ghylaly esly3ll sbolial

Geospatial Data
Analytics

Zy.elfodl UL Juds
FR

The analysis of data related
to geographic locations, such
as maps and satellite
images, to gain insights and
make decisions about spatial
patterns and relationships.

dalaiell UL Judsxs
Jio cdudlyazl adlgall
JL3YI 909 cdasl,sl
e Jgramll cduclidasodl
bl 3Kilg B $5)
(A58 bVl Jg> doumuo
g doSlall culEMallg
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The distance between two
consecutive pixels on the
ground as seen from an

(onesS3) ool o d8Lal
WS 2 e o prialling

Ground Sampling Byguo 9l g Bygwo (yo (S5

Sl 35 8lue

Distance .z aerial or satellite image. It : .
GSD 59 ) o dddg . slidays! .
(GSD) ( ) &2 determines the level of ° ; > ? & s N o
detail and resolution in the ey dygpall 455 dlwal]
g dgoinall L
image. i e
The process of verlfylng the S bl 883 e 3ol
accuracy of data or imagery Lyl iyl y9ual
Ground Truth o L;L)._._«QJ\ ‘5,5.7;‘;.]\ by comparing it with actual o ‘ Quhij| T )” "
- [
Validation dylaidwl Ll observations or 4t L) 9l cduiunl

1)l oyl § Aseannl!
measurements taken el u?fg '

directly from the field

Refers to detailed images of
the Earth's surface captured
by Synthetic Aperture Radar
High-resolution SAR Bl 6 ol wbly (SAR) systems. These images

02 haud dduatl Hge
DIl Al Bue Loy Jassls
(SAR) &S)a)l doiid! (3

Data I provide precise information 4?“*” uujhﬁﬁy )Liad““’bﬁ
about the ground, even in “5\1;“)0) Gh:: PJ. &93’
various weather conditions N “’iiaijb ¢
and lighting. '
Involves capturing detailed
images across many T .
different wavelengths of i‘i‘%:’m ia:;l

Hyperspectral a5 dle Audall gl light, beyonc{ the Yisible
Imagery spectrum, to identify and
analyze materials and
features on the Earth's

surface with high precision.

&g gyl Canall s
oty slgall Juloxig daoes)
Adle By (o)1 wlaw 393

Computer programs that
learn from data to make
predictions or decisions
without being explicitly
I ol Oleaiylgs programmed for each task.

0 el dgunl> zmalyy
29 & Bydlsiall L
dgan lyly8 353 o el g5
N e S Wimay 092

Machine Learning

Algorithms ) ) S (§y9 L0 § dage
& They improve their S s > Sl
. IM= e @ab}Jl ol ¢lal
performance over time as . . .
2o Blodar Wbl gyl
they are exposed to more s
data. ' e
The process of combining "
354> oo UL 7ren
data from different sensors 28 oF =T @. )
. s ¢Sy yolas ¢l ol Hlaidwl
Multi-Sensor Data Bl bl zed or sources to get a more fx'éajST . u*‘ J
Fusion adaiall Hlaidwdl accurate and comprehensive ‘ %Bﬁfyw uj .
(1 W
understanding of a situation 3 . a 3
or environment. -
\ Jasalr g
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Yus)
i $ a’i

T WS

Involves observing and
recording the timing of
natural events in plants and

elge Jazeudy d8lye
488 o)l duasidall EolusYl
9 oYl Jie) BLAI Lo

which are used to track and
study seasonal and

Phenglogical A g)giadl Jomlyoll Ai3lye animals, such as flowering, | 8l>9 ‘(@|..:9T ‘@\%39\ o9l
Monitoring leaf emergence, or Auslgo Jio) @ililgazl
migration, to study how duaS duwlyd) l3g ¢(8y=g)l
these events are influenced Ol SlusYlsda 3
by environmental changes. Aol Al
Refer to the distinct phases Bl 8)90 § Bnend! J=1yall
in the life cycle of plants and oo bl gudlg olEladl
animals, such as flowering, Ladlud of LY ol syl
Phenological Stages drglgindll J>ly0ll fruiting, or leaf shedding, | pasciud @l (@l... o1 c3hod!

aw}oj\ Ol daolie)
L}S‘— Jeadlg cdlio =l dsudlg

Precision Crop
Management

Jaoloall 42,81 )oYl

environmental changes. Lgiwlys
s ooy 23 3 o
. R ddpads bl plisi!
An approach to farming that s gy lade U ‘

uses detailed data and
technology, such as GPS and
sensors, to optimize crop
production by precisely
managing inputs like water,
fertilizers, and pesticides.

83419 «(GPS) LoJll adlgall
odd delud G ¢ laddw)!
el Byla] @ bl
Bdauly coluo) dasy3)l
Low ¢dBuy (4> Oldaey
o oeall Z ] s T2

Refers to the use of sensors
placed close to the crops or
soil to collect data about

B_}e.?i ‘a\...\a‘d,w\
&.opﬁ:\ (OM%))W“ o
degyyell Juol=all )8 Bale

Remote Sensing Data

Dbadw bl (oS

satellites and drones, to

. \ 1 s . o . : .
Proximal Sensing oyl Hladdwy their sonqmon. This heIPs in Jom ULl wosnd Dol 5
monitoring and managing . RO SR “
. ) 8yl0l9 ddlye =l oy dlgill>
agricultural practices more e
ST dasly Il Oluylawd!
accurately. -
Refers to up-to-the-minute g lall e AT Wlaglae
information about current Aoy Jio Ll &gl
Real-time Weather cdgll § puihall Wby weather conditions, such as de wg cdighJlg 8yl =l
Data Jaal temperature, humidity, wind | (29 .¢shall Jgkaglly L)l
speed, and precipitation, Jiw Gy gt Wlaghas
often collected and updated. Jolgie
The process of combining Jpazdl @ (3 @bl zes
data from various remote dalise jobas (o lgde
sensing sources, like Jie el (5l

Slslally cdaebdaodl HLdYI

Integration e create a comprehensive D)y (eSS Bug b 09
view of an area for better | Jagud <o dilain Jg> dholis
analysis and decision- Gyl dsslg dlgad be Judsd
making. Lged Gy Lo Olaw JuadY)!
\WEEN/ 5
A0 ;.z;aufc\}x
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Satellite-based

HL3Y da gy 48! 10l

Involves using satellites to
collect data and images of
the Earth's surface and
atmosphere. This helps in

dueluall HladY plusil

J9> ygally OULl aez)
(Sl Mg (2 e
) i) &y S 30

Observation duclilaYl monitoring environmental 3 Ll Lol
changes, weather patterns, Gualle yalghs (sls 5asLl
and other global - i
-Lﬁ)->‘
phenomena.
Refer to the variations in
plant growth and e (e Juaxd (&l ool
Seasonal Vegetation Ao goll Ol sl appearance that occur c0ygtang Sl ga3 (§ plal
Changes bl § throughout the year due to gl g lall sl Ao
changing weather conditions Aowwgall yualall 8y909
and seasonal cycles
Involves studying how
patterns and processes LY a5 488 dulys
change over both space and Lias Liley olihanllg
Spatial-Temporal o ) time. This type of analysis | <l UA &?ﬁl L.l;a .J&-L.w:j.g
Analysis @23l Q8 Judoel helps. to understand the o ¢yl glal u[ﬂmbg.; 088 8
dynamics of phenomena by | a3s0 (e ol il I
looking at their variation " ) s JMs9 38
across different locations Aalisee
and over different periods.
Data points or events that Gl ol Wby blas »
significantly deviate from LY e Al SSaw By
the usual patterns or trends | o (e 8sbiasdl SlalzsYl of
Temporal Outliers duepll BILAI audll over time. These anomalies 0da éd O (Sey . (y03)!
can indicate unusual e gyl ] wldgdaldl
conditions or errors in the rox dades § slasT of dysle
data collection process. bl
Aircraft that are operated e ol 090 Jeas il
without a pilot on board. plga) Bale pusciady Lgiie
Unmanned Aerial O3 Aoyl LS, They a?re commonly used for cég?:)‘xgapﬂ‘ Jio cdalises
) - tasks like aerial photography, 4Bl yelly ¢S 92! runally
Vehicles (UAVs) Jub ) o A I
surveying, and monitoring, | L ¢Sl ok b Wley .dugdl
often controlled remotely or S Jad of cand oy
autonomously. ) BN

Vapor Pressure
Deficit (VPD)

(VPD) yedl Jaiss> e

The difference between the
amount of moisture in the
air and the maximum
amount of moisture the air
can hold at a given
temperature. It indicates
how dry the air is and affects
plant water loss and growth.

G Lsby)l &S o Bya)l 90
4uaSJ (989 dxlg ¢lgg)l
Ol slggld oSy (@) dogho )l
Byl Aoy i gy Sy
Slazx e ) ade e

ool Oluad e 3519 £log)l

b gaig UL e

\WEEN/ 5
2

97

deljjllg diié il dahrin

daaiall a0 ill




S
Involves studying the extent Sl elail 8331 dlyo
and types of plant coverage | J=1 o b dakie & oyladily
in an area to understand ciadung cdbolasl ©gd
i i ade T3 gl ool pasdl
Vegetatlon.Cover Gl slasll Lo vegetation patterns,.health, 29 & 85y & uJ?;.Jg
Analysis = and changes over time. It oda Jie delung .8yl
helps in assessing Sg,lall qudl (§ dulyll
environmental conditions Siloluswiwlg Buslud! dud!
and land use. 2Ll
- PRI
A conceptual model usedto | . .(L"s)yai) L"”:%M ¢ w s
. . &asS padly Ciueg) pdstiud
describe and estimate how a1 Lol Jeliss £368
s
water is distributed and o . s
X L ] bl szsaz” &yxzo.”
. . L interacts within a vegetation S N
Vegetation Water obedl Ll 3 gad ) 088 3 gl i el
o canopy. It helps in \. . R
Cloud Model ol i 3559 Lolbaiel &S
understanding how plants K. B
‘_};«.9 oo claJl ‘G‘Wb
absorb, store, and use water e v By i
d how this affect \ A6 daSd d8lp| bl
an qw is affects remote il lals e el
sensing measurements. s
e e
The process of comparing O Jaddl ZUSYI &)lae
the actual crop yield with oSl ZY) ao cJguaze
the potential yield that could O Al Sy )
be achieved under optimal Jb QG duds Jguamall
Yield Gap Analysis UYL Bgzeall Judoxs conditions. It helps identify oda deludg . Liadl Cig,lall
factors limiting crop G delgal o (§ )l
productivity and (Jgamall L) cpo U
opportunities for drulio yoyd e Cadly
improvement. RPITONES ]
Involves creating detailed
maps that show the 29 dduads bilys slus)
distribution of crop yields B WEIEN | RVELH Py
across a field. This helps e onesliedl Bueluned ¢ Jazl
Yield Mapping a8y bilys o) farmers analyze spatial 3 &l bl Judos
variations in productivity whlyall dslg cdum oyl
and make informed 8)13) (el dssuall
decisions for improving crop ool
management.
, N 43la] of duply wlgol
Mathematical or statistical . j,3 " ) uj. e
. C‘gﬁ"‘d‘ Cu}’lﬁm pUSLLd
tools used to estimate future Joboeall sy s
(1
crop yields based on factors L s .
. . . . . Bodaie Jolge (de slaiedl
Yield Prediction A syl il iles like weather, soil conditions, Ly cdodly e puilall Jin
. [ [3
Models FTEIR L and historical data. These o I (U9 S
dels help farmers plan oladl oda dcludy 4y
rra](rjmd manage their crops asdll delac § e i)
ST S g)lg cpghuoloxal
more effectively. 5 = Lé'ili; .
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Yield Variability

dux Yl opls

Refers to the differences in

crop yields across different

areas of a field or between
different growing seasons. It
can be influenced by factors
such as soil quality, weather

conditions, and farming
practices.

drolxall ZU5] § s
3T ‘d.i.‘::.n Y ECIVE ;b}-i L}
O oSag 53Ty puags o0
0 2d MY ol LIS
QA Bogz Jio ¢ Julgadl
Oluylaadly ¢ quilall (B9 bg
Al dasly 3!
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Soil Moisture Monitoring and Measurement using Remote Sensing?!>

(32 o etV aladiny & il 4y sha ) (a5 481 a)
The applications of remote sensing to soil moisture involve using satellite data to

monitor and measure soil moisture levels, assess their variability, and analyze their
impact on agricultural practices and water resources.
(Ll s 5 A il Ay gha ) by gine (ol g A1yl Ao lidaial) Ll iy alasiad Lo aed (e jlediin¥) il panas

(bl 3 ) se s e )N e jlaall e b il Julas

LN Al pellasael!

doyall A3l llasaall

LAY dalb Gy

Aggpall AR Lyl

Active Remote Sensing

Jaall .J.aj O.CJW"" NI

relies on sending a pulse of
energy towards the target
object and then detecting
the changes in the signal
reflected back from it.

This type of remote sensing

BIESAOL VSV RENVLEY
o0 4as Jlyl Je dx e
S okl dsUall
os assdl o HERVIBWN|
EJL«Z}’\ L}S— EGJLE.H C)M\
i B3 50l

Agua satellite

18T qelidasod yasll

A NASA satellite primarily
focused on studying the
Earth's water cycle.

Sy b Flulas! 503
((NASA) &53,a31 sl
Ly e gl Ko 353
Aadall oleadl 890

Agquifer Depletion

oleall dids Lyl

The significant decline in
groundwater levels due to

oo o)l o gl ol

R pumping from the aquifer | wYdas 489l oluall dddo
T at rates that exceed its giudsl OYue j9ld
natural recharge. Badzioll
It represents the ratio of
the actual .
Jad)| el - e A
evapotranspiration (ET) of a - Jl fj '(ET.)
Crop Coefficient (Kc) Jgsazall Jolao specific crop to the e N -
reference (ETo) cparyall il - j5
Bodowe B A S
evapotranspiration (ETo) for ° 878 =
a particular period.
A way to use computer . .
Ip aldsiw! % ddy
programs to simulate how & ‘3, BSleJLGZJi ‘“L =
. . EVES TN VY crops grow and develop in . o =
Crop Yield Modeling Jeolonal relation to their gl lgnlxiwly Juo el
i ] Laug ddasswadl Al
environment to predict 5 ‘Lf;pbb o
crop yield. TV

15 NASA Applied Sciences, "ARSET - Applications of Remote Sensing to Soil Moisture and Evapotranspiration,,"

NASA, n.d. [Online]. Available: https://appliedsciences.nasa.gov/get-involved/training/english/arset-
applications-remote-sensing-soil-moisture-and.
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Drought Monitoring

Colazdl &l

The systematic observation
and analysis of
meteorological,

hydrological, agricultural,
and socioeconomic
indicators to assess the
severity, extent, and
duration of drought
conditions.

Oneongio Judeig 48l
sl ol gl
deehlly drglosiedly
¢doLaidYlg duclaizdlg
Cu po Slaxdl o)
e g c0)ladl (gloliag cdiui
o

Earth Observing System
Data and Information
System (EOSDIS)

Slaglang by plss
029! oy el

NASA's comprehensive
system for collecting,
processing, archiving, and
distributing Earth science
data from various sources,
including satellites, aircraft,
and field measurements.

480,091 sladll A6y pllas
ga) Jolal (NASA)
Olle gigiy dadyly dadlaes
2bas 5o )Y pole
S8Vl 3§ Loy cdakise
lyillally cdee b))l
Adasdl lalally

EEFlux (Earth Engine
Evapotranspiration Flux)

S5l (3305 ulid Bl
duaie plusuuwl gl
ol Gl Jege

A web-based application
that utilizes satellite data
and advanced
computational tools to
measure and monitor
evapotranspiration (ET)
across different landscapes,
particularly in agricultural
fields.

Y Al e (3andas
SLedY bl pusicw
A gl Olgaly cduclilaedl
S5l d8lheg pelid) doddnal)
dpaplo Gblia 3 ¢(ET) il
‘ubj)” @b.w e daliseo
eyl el (§ loxudg

Emissivity

4l

A measure of an object's
ability to emit infrared
radiation relative to a

perfect blackbody at the

same temperature.

Co e b puur A8 (ulide
&)lae £l posd| Cao daiYl
Ao s L}U‘w b}mTM

gt 8yl =l

Evapotranspiration (ET)

ol - sl

The process by which water
is transferred from the
Earth's surface to the
atmosphere through
evaporation and
transpiration from plants.

s o0 o (@) ddaal]
o2l Taw (e obeadl Jla|
I3 5o 5l I )

Loy 0 g 30 Ly
oLl (e

GLDAS (Global Land Data
Assimilation System)

akasd qdl:d\ pladl
2 ahw Gl

Global Land Data
Assimilation System: It's a
NASA project that combines
satellite and ground-based
observations with land
surface models to produce
global estimates of land
surface conditions, such as

sLadll EUS}J @U @fu
On zez ((NASA) 450,63
2= )l o)l ldes
Q:JL‘Aé!)A-Hj c@WN‘)L&;}”
& c ) e (398 4yldl
co2 )l dawd duply) Z3ks
dualle Olpaas ZsY ¢lldy
o0 2 aw $Logl Jo

L A, i
soil moisture, temperature, “d? 5 ‘ | e éwi;‘
)J{AJJ (1 >.>!J [
and evapotranspiration. I “”3'J 2%
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Yus)
i $ a’i

T WS

A series of Earth-observing
satellites jointly managed
by NASA and the USGS that
have been capturing high-
resolution images of the

ducllawl Hd3Y o ddus

a5 (2,31 48150 Lgalsg
claall Ay &) i ‘!S.:w
iy o(NASA) &S558
4S5, (g gl el

L Ili Sl (£luall pedll L3V ol Jadsls
andsat satellite = L?chJ »d) Earth's surface since 1972, ) ° .. 3“‘(U§GS)
: 8,50 pelad 2301 Ale Tygu0
used for environmental 1972 sle. dis cui Yl
(1 [1
monitoring, land-use sl ‘;‘)’J 6 T Jzﬁ
planning, and res:)urce ‘L_.S‘bb;')“ Sl il Ladais
management. el B3l
‘ ‘ A technique that uses gl Bl o A
Microwave Remote das o leddue)! microwave energy to gather Joo olo | &SJJ‘
Sensing a3l Olgalls information about the ‘g 5, Y| Tom o
Earth's surface. Cadgl
An instrument on NASA's ‘3? \L;iij 4 J)JL?’L;};)\
Terra and Aqua satellites a&j ;T w| ws;a,,wl
[
MODIS (Moderate s ob Al .. that captures moderate- " ’A o :
Resolution Imaging 49392 S22 o= resolution images in 36 bl w”dw‘j fSNASA)
dawgie 36 (o2 dawgio By Ho0

Spectroradiometer)

spectral bands, used for
studying Earth's climate,
land surface, and oceans.

s o o sl (s
awsy oy 8,831 tla
Ollaiseally cduwnW!

Net Radiation (Rn)

(Rn) gleal Lo

The balance between all
incoming and outgoing
shortwave and longwave
radiation at Earth's surface,
representing the net energy
available for surface
processes like heating,
evaporation, and ecosystem
productivity.

oz o8 gl da>
isbs b ety
e dzladlg Azl Az gl
3o Bias o)) b
O ldoal) d>liadl d8UalI
conseuddl Jie cdusdaud|
'Lﬁ‘ffJ‘ ‘d'a.'«.n a;.;-b‘.:b «y3ally

OLI (Operational Land

) g puma

A sensor on the Landsat 8
satellite that captures high-
resolution images of Earth's
surface in multiple spectral

8 Ol L‘?CLJa.p Vi
Bul ddle T))}.p ‘b.fz.‘ﬂfj
©llas § pa ) o)

Imager) NPYESAY bands, used for monitoring Sl g (Badaie duiub
land use, vegetation, water | «go2bIl Ololusuinl 43150
resources, and Dlgally (3Ll claslly
environmental changes. s ol aadlly (dsle!
Passive remote sensing dao e Hleddedl crasaiy
involves acquiring Ologlao de Jguazdl Jolsdl
. . dad e el information about an object o0 cdibio 9 quux Jo>
Passive Remote Sensing NES] or area by detecting the glaa)l Cass I
electromagnetic radiation | 4o Caauinll g liseg ¢Sl
emitted or reflected from it. i Sl

\WEEN/ 5
2

102

deljjllg diié il dahrin

daaiall a0 ill




oy @ 2
%w wﬂ‘v‘ﬁ

The evapotranspiration rate O gl - 3l Jdae
from a hypothetical grass | 248 (a0 (e Jguaxo
Reference ET (ETo) gzl il - 2l | reference crop with specific Bade (aSbasy aiek
characteristics (height, Jolaeg cdoglially cglas)i)
resistance, albedo). (oS
The t(elmperaf'c?;e of the oy Lol el Byl Ay
Sea Surface Temperature . . Upperiayer o .e ek L gwld @9 cdaall oleo
2l o Byly> dys measured at the interface - .
(SST) coleall s ¢ uola) asdl
between the ocean and the G 9mall 53Ul
atmosphere. = J
The degree to which . -
3480 505 _pndg3 A5k)
climate conditions Ddf& fifﬁ:ﬁj u ,!;M
- 3 . . . ¢ . -
Seasonal Climate UL gl adod (temperature, precipitation, fél J‘JV’ S hae djﬂ
(1 [
Predictability o gal] etc.) can be accurately d)l&; 5.. ul R ?
forecasted for a specific j:; "
season. ’ st
The vertical transfer of hea'lt gyl 35Ual gl ) JUa)
energy between the Earth's “d)w‘ 3 ]
Sensible Heat Flux (H) dwguall )yl (3945 | surface and the atmosphere - ua) Gl
. ol I o 557
through convection and Jeosils Sslyod
conduction. e @)
. The amount of liquid water 25 () ALl o)) S
Snow Water Equivalent s \ that would result from L s e
zol QLI 38! . o 0 Badsme 4SS Lgd e
(SWE) . melting a specific amount i :
of snow. h
The amount of water
SRY: | oleol! dusS
contained within the soil. & > 82979l ok .
It's a crucial factor in G el Jole oy -l
Soil Moisture (ST) LA dygb) : . _ s Jio cnlibondl po il
various processes, including o
cbzglguglly cbladl
plant growth, hydrology, i
) luadly
and climate.
A NASA satellite mission
designed to measure and Ll A Al d5liad dage
(($Ulaso! ya3) dimy map Earth's soil moisture | a3 ey (wlid) dessas
Soil Moisture Active Ll dygly el and freeze-thaw state, A9 o)V diys dyglo )
Passive Mission (SMAP) da e HleadwU providing crucial data for 3992 Lo 929 cOLigdlg ezl
Joldlg asdl) understanding climate, FUA gl dage ULy
weather patterns, and oladl 3yl g9 ¢ pudlall blail
water resources.
Specific ranges of JIgbYl ye B3dee ©Blas
wavelengths in the cadall § duzgell
electromagnetic spectrum & Wu@,@m
Spectral Bands dauall colgisll that sensors use to capture Dl B3g lgadsuind
and analyze different types | daliss &bﬂ Uiy oty
of information from the 8,81 o op0 Wloghaall oy
Earth's surface. SRR
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Spectral Reflectance

ulall (Bl

The proportion of light or

other electromagnetic
radiation that a surface
reflects at specific
wavelengths, used to
analyze and identify
materials based on their
unique reflectance
properties.

glai] 1 9 sguall douud
Sy 3T (gublisng 1Sl
Gl 008 pUSiudy B3de
e 2Ly slgall dodsy Jalod
g el LgaBil jaslas-

Surface Solar Radiation

I3l guatd] plasy)
029 o )

The amount of solar energy

reaching the Earth's
surface.

! el d3Uall dusS

Surface Water Balance

L] ool &3l ga

An accounting of the
inflows, outflows, and

storage changes of water in

a specific surface water
body or watershed.

A1 Sl Glus
335 § wlnsdly cdaldlg
Gl gps> oar ol

 doe b

Terra satellite

13 gwl)wl

Terra is a NASA Earth
observation satellite

launched in 1999 as part of
the Earth Observing System
(EQS) program. It collects

data to study Earth's

climate, atmosphere, land,

and oceans.

Lld b (£luo 308 50 s
ple § bl 2V o)
Pl zaliyy (o 535 1999
&9 «(EOS) (2l o)
02 Flis bl bl
$2bIls sl Ledde
MEYEINT

TIRS (Thermal Infrared
Sensor)

u:u&mi’lw

Lyly=l clyamell

Thermal Infrared Sensor.

It's an instrument on board
the Landsat 8 and Landsat 9

satellites that measures

thermal infrared energy

emitted from the Earth's
surface.

el Glo e 39290 Sle
8 Wlwdd cpaclilapyl
Blo g 9 wlwdiYy

dylymdl el ypasdl s daid)l
.ubjﬂl Gla.w O Ll

Water Cycle

dneadall § oleall 89

The water cycle, also known
as the hydrological cycle, is
the continuous movement

and exchange of water
within the Earth's
atmosphere, surface, and
subsurface.

890 Ll (b3
Jied (29 cduzrglg gl
& oluall Byatunl) 3l

Lﬁ;};_dl Ol cdagdall
dgxlag duyd1 8,51
Leiboby
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