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 . . .
.. doeo (Gdo oy wlid
determining the S e 1 a s s
accuracy and reliability . e
- e 9 ool (§ dodSuiel!
Accuracy Assessment EERVFW:© of data or models used AT
. . .. wéﬂbﬂuwbjcwl
in analysis or prediction, I j
K o G)Lu.” 4)Hlse I
often by comparing PR . bl
results with known I Seas
reference data.
The amount of water
cvapoed and || 1SN el s 8
v ..
. taw oy gl 3l e
Actual il gl - transpired from the i . )
= M [3
Evapotranspiration = ) Earth's surface, which is & .. 290 P ,Ua“)
(ETa) . c@ﬂ‘ Gh"" OR _):guﬂ
(ETa) the sum of evaporation sl o et
from the soil surface and > Cjol:bj ’
transpiration from R
plants.
The resistance
encountered by air
. ASy> d>lg3 &l dogliall
Aerodynamic daglan]l mO\{ement overa .. o> 4lsi 3 -2
Resistance i51gq)) &Saolip particular surface, S5 e o maw 338 <194l
) T affecting the process of zdly yeadl Oldes Je
evaporation and
transpiration.
Consumption is the
amount of water Q3 gl oladl WS
Agricultural Water olwad! Mgl consumed in agricultural | & J=1 oo el dazdd)
Consumption dehyl § activities for irrigating Je dladl=ally ¢ Jusolxall
crops and maintaining oAl

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

S Jalas

The ratio of reflected

solar radiation from a

surface to the incident
solar radiation.
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Algorithm Complexity

Q) )l g3l ddias

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.
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Assessing Drought
Conditions

Colasll Cag )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

Lyl 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 LAy

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 il - 5l &l
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 Jdlly
improving productivity 83L39 eyl gall Bylo] cyunses

.and resource QVLFERT]
management
A metric used to assess 51 s e
the level of water stress S f m O i
) , G Ll 2Lzl (S gins
in crops by comparing T L s
\ the actual plant canopy | . ... o )
Sledlalg=zYl Uds o> Lyliey ldg cdusl)3ll
Crop Water Stress - - temperature to a c e e
Juolxal W\ dL.JJJ‘ clasll o)\).>
Index (CWSI) reference temperature, LT .
(CWSl) . . Lo a0 0)\_):- d=>yd &
helping to determine o ..
N Olalisl wdsd (§ delu
irrigation needs and e e N ;
8)la) 8elaS iy syl
manage water resources AR ‘};J‘
efficiently. ' m
s 21 ool 4
Crop Water Sl S5l The.amount of water LeSle.wA &I oleadl &S
. - that is evaporated and el (e Jusolall
Consumption o el . -
transpired by crops el g
A model tha’F esflmates ol Y okas i) 505
evapotranspiration and T
dj)b P9 ‘GJJJ‘ -
assesses drought 5 U e cLblindl
. . oy . . ¢ g
Drought Indexing Oladl oudi z3ged conditions by analyzing OA .
ALEXI) (ALEXI) land surface NS gandis ) bl
( c¥ame ol Lelila,od!
temperature and iy ’ B"| Ao
(1 ESb—UU
vegetation data using o= Tl - l)ﬁ =
satellite observations A ’
. o L 5y duale Dy
A NASA satellite that . .
ECOSTRESS satefite tha UEy) b slbal yod
) . . . | measures Earth's surface . = s D
(Ecosystem glai)l polide doyxs temperatures 09 Ll - 485,091 sLaall
Spaceborne Thermal el 3Laall )l P ) Bly> il yolid Lgud
. a7 accurately, helping to e
Radiometer dazas e dsud! study the effects of b 29 .80 (o))l mlaw
Experiment on Space ECOSTRESS sLxall v Al BT dwlys § el
. thermal stress on plants M TR
Station) and ecosystems ity (Bl e )
' A3l dusd)
The balance of energy - .
sl Bl o &35l gadl
that enters and exits a ‘5J G )’M‘T .
, , By o gas J) J55
particular surface, which s .. = S
Energy Balance Al &3l g0 ode 3559 cdin )35 (&I
affects the process of e h 2\3,‘3;“
evaporation and T "@m‘s Y
transpiration. T
enviror'\l/ln?grlwt;rllzﬁanges o el il 4810
Environmental . - T oY e Byl Ao
dcudl 48yl
Monitoring el &8L) such as land surf?ce Dl bl plusewl
temperature, using -
remote sensing data. e of
\REESN /5
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The process of water
changing from a liquid

Al o clodl Jgo ddos
Ayl Dl ) asld)

Evaporation gENI]
state to a gaseous state.
Maps that show the
Evapotranspiration il -yl sl distribut.ion.of . e ”&;)'33 pr sl
Maps ) evapotranspiration in a Lo dalaie 38 iy
specific area.
The process of planning
and organizing the use a5y Jadass ddac
of forest resources to bl o)lge Gleldsuiw!
ensure their G g clgial sl Olasa)
sustainability and Ol o O3led!
balance economic and Gldlatiellg Lalaid)
environmental needs. It | ddeall oda Joidy .4l
Forest Management bl Byla) includes monitoring bl Ladlew 48110
forest health, lglesg s Joallg
regeneration, and 0= Wad bl (e
protection from risks, as Lgoldswie! BelaS (puuses
well as improving use to i) 28l (uid
achieve environmental, LaLaidyly delaizdlg
social, and economic Lo
benefits.
A system for storing and
managing geographic
data used to organize 3309 eulai 9 gy pllas
and store information | el dilxiell ©loglaoll
Geodatabase adlyar bl 5acls related to geographic Ssluly clidg ‘@bii?d‘
features, such as maps led] Jgo gl Jge el
and topographic data, in PR JE I PRV WER T
a structured manner Adle guball lildlg
that facilitates access
and analysis.
The plan.nmg, design, s psary Lo
and maintenance of e
: dudsg dazpalall @laill
natural and semi-natural clagall o ¢4 |
Green Infrastructure Lol A 8yl systems, such as parks, ERINISINS
Management NPT wetlands, and green o el z, s
roofs, to manage water, . oyt
. . . coluall B)la] pglas J=|
improve air quality, and . - .
325239 slg@ll B39 Gy
enhance urban - PRARTN
environments. B
The process where
water from sources like 2 bl Ul oleall ity
Groundwater (o) dudis rain or rivers soaks into dm m)obm o
Recharge i3 gl oLl the.ground and (R S UL@.:BH? ‘)Ua.dl
replenishes the water a9zl oleadl bl ddss
RN /JRVE-REREJUINS

stored in underground

aquifers.
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Heat Island Studies

Ayl 3ol Sl

Research focused on
understanding and
mitigating the urban
heat island effect, where
urban areas experience
higher temperatures
than surrounding rural
areas due to human
activities and
infrastructure.

6 0gd Jo S 553
Lyl )3l 8,0
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dlasall duyll glolall (e
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High-Resolution ET
Data

a:vJJ‘ —‘).7':5.21\ CJL)[.{J
FERVERS

High-resolution
evapotranspiration data,
which is obtained
through the use of
advanced remote
sensing techniques.
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Hydrological Modeling

L gl gyl drdaddl

The process of using
mathematical models to
study the behavior of

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

water in hydrological R VERN PR WA - INEYY
systems.
Integrating
Integration with oleidl go Lo evapotranspiratic?n data @fﬁb gE] ‘ubt.:fu
Hydrological Models Bz glg g Into hyd.rologlcal ‘4.«.>3J3)~\.«@J (G }3
models, to improve the RIS RCRRSIOPEST
accuracy of the models.
Set of methods used to
solve problems by LI (ye de gacmo
estimating unknown Lo Sl Jod dodseiue]|
values or variables based |  of pall i3 §3,b oye
on observed or studied | a9l ddlaiall Ol piiall
information, through the | lboglas 8ol ddg aall
Inverse Technique LSl Al reversal of mathematical | wlulys e 430 ol duce
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 duwaiglly
environmental sciences.
Managing the use of
water for irrigation, 02heY oluall plusiunl 8yl
Irrigation 6, 5l including determining | &wS duos <3 (§ o )l
Management i : the amount of water 21309 ¢l A3 oluoll
needed for irrigation and () dgaz) )
the timing of irrigation.
Refers to the type of “’g'b") uf’JB" @M danb
Land Cover @2 clasl] surface or usage of the S (@ e

land, such as forests,

Jie 2V Oleldseiul
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grasslands, water
bodies, and urban areas.

el Olaally
Al 3blially

Land Cover/Land Use
Products

[s2 ) slhasll Clonia
2L Olelasuil

Data products that show

the types of land

cover/land use in a
specific area.

3 s@2b plussl/ 92,9

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

L dilse

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
LY dblu gy duliell
5}.@.7131 caf_cl.ﬂa.,ayl
& eyl sl
Ayl Olelasdl WSixs
.ub);)“ Gh*” O Liaoll

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

Jsooxt) a3 3Uall dueS
I s ¢y ALSIN Bumg
Amyd el 090 ¢yl

)l 8l i i 2
Latent Heat Er.1ergy of ) ):L_MJ“ its tempe.rature. This Sl 0 sty iy
Evaporation Aol 4yl =l energy is used to 35, 53b3) 35Ul ¢
increase the movement J “p ] ”JBL“J\ u‘:
of liquid molecules until 2 ‘.ﬁz‘ Al ) sl
they transition into a = -
gaseous state.
The amount of energy
that is tranlsferred from on s 31 d3Uall S
. . e the Earth's surface to L T e
Latent Heat Flux Lol 8yl (3945 AW I 2 e
the atmosphere through iy 5l S5
evaporation and TR 57
transpiration.
. . . ! & J )’ 3
A dimensionless ratio ;§| \itilib\ fw)
48 gll dlune Julo that quantifies the total > P O
leaf Area Index (LAI) ) (Wd>lg dg o ol
(LAI) one-sided leaf area per Aol B
unit ground surface area Caate 5 81 »
RO
The process of tracking B oy .
and measurin il - 5 dlae daglie
& Bpsue Bodwe dilais (§
. st evapotranspiration rates e .
| - el 4438 I o0 cdiVdae wlid
Local ET Monitoring e o o > lina specific, smaller area =zl o ¢ . o ’;
ol (S giunall oleadl loluseiw! Jud=s
i to analyze water use and g lall sy clgiass
M (1
assess environmental fe-*é BJ.‘)“L;J\ el

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
QoY Sde (S

3T CJWU W|/gw|

- p,.aJl O sedasdl

Meteorological Data

Lg> sboyl Wil

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 3lais loglas
gzl Jalgally uilall
cdghylly B)ly=dl Ay Jio
Ao g «Sodl Jassally
9 Olasdl Jglang byl
Ay glid>xg lgao
.tbidl_g couialall

Meteorological Data
Products

UL wlxin
43-LaJ

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

ULl ol yses o g
Ao Jie cds-Uall L ol
Y glaglly (8l yedl

Meteorological Soil

3l 5
sl Jolgall

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,ally Bl 3l Gl

Ao Jio BILl Lrgnll

oladl Jglang ¢d)lyl
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 dagane Sk
Aunld (g xme Tiged
dAE g ya B3l
(ol AalWl) ledasd!
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 dd gl olual)
Whla] J=T e lgiag=

Lol i) Olowd cddelay

effective management.
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Initiative focused on
using the scientific
research and
innovations conducted

pldscil e 5555 850l
Ol dwlall ol
sladll U6y Ly Gl

_ , sLadll U6 oy by NASA to enhance 30 Ll - 5,691
NASA AFE)rr;IIgerg:]uences pylall }«»U - 455,91 understanding and ddaall f)&ﬁhﬂb exolaall
duddasl| practical applications in Jie cdabisee wYlxe 3
fields such as cduely3llg cduidl pglall
environmental science, by cdiially
agriculture, health, and Auaudall
natural hazards.
An open-source platform e .
that provides satellite- 3 “’Lc bLM buw .
based data on =k {33; ‘u'wf’y‘ A
evapotranspiration (ET) db:);?cijb. ’Ti ‘j?
dilme duod)y dirio across large areas. It ol G’U‘;;‘wﬂ‘
Open ET wa‘ Jg= @bl 4345 uses multiple models s M SQM*@L&
L8 B luey zilly and satellite data to L&Y - oUL,;
e llao) estimate water use in MJ&T .wis@w
agriculture, water > Lol u"‘b;“ s
resource management, deby) f“g e f -
and environmental b{b&“ oj.b} S wab
monitoring. Al 48lelly sl
Pixel s The smallest unit of data | 840 CJ‘:SL{.{B&} ol
i in a digital image. a8
The condition |.n which Ll b Gl 3
Plant Water Stress Al el slg= .plants. e.xperlence oLamJlj_'elﬁsl'g ua.a_: e
= insufficient water R ER
availability. 8 Iyl
The maximum amount " . .
Potential . of water that could be d:f;| ;ﬂﬁi»ﬁ‘
Evapotranspiration Ol gl - )2l evaporated and 3l ok lgaxiity
(ETp) (ETp) transplrgd by pla.mts fugby gyl s el
under optimal moisture | - .
conditions. e
A method of farming pasiud dely3ll (§ daylo
that employs advanced pladl Jio deddie coluds
technologies like GPS, Blgall i) sl
remote sensing, and s (e Hlaizidwdlg «(GPS)
data analytics to monitor 48 y0) OULLY Jud=ig
and manage field G Ja=dl opladl Bl
Precision Agriculture dadull dcely3l variability in crops, Lo ¢ Jasoloxall A )

allowing for precise
application of inputs
(water, fertilizers,

pesticides) to enhance O By ¢ sl
crop yield and resource 8189 ¢ Juolxall duxrlid)
efficiency. )l gell plasil

coluall) duely3ll M- doll
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 dass ddece
cdoge )l (92131 plasil
O g elgioldiw! Oloua]
odd pauaiGg .lgius i)
eels d3l50 ksl
oo 535l Al alsal
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e dadlral) dwoliall
Oladly 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 Gubadl
M J.?l R ‘uz;j;ll Gb.m
Jie digas pailas iy
U ol ¢ andl cuSAI
Ayl Juoloeel!

Root Mean Squared
Error (RMSE)

J.:\.?e.” Ja.wjln las
@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 pustid (eludie
‘»a:«.EJl o Bl Hladae
Adad)] @dllg dadgiall
BRCSNERPHWENTICN
Olasge Jawgial (a2l
da3 il oudll yu Ba,dl!
RV wia:ﬁj Adasllg
T3gel 485 (S uliiall
ERCIE

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.

ool e (elide
@l o Al 893 (ke
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Shallow Groundwater

=l &:5.95.2” ola!

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 a5 &g ol
loe 29 o (po 4y
Jig>T sty 5 Ll
Aol daadYlg ¢ uilall

Spatial and Temporal
Resolution

ERIRUPE R FERY]

The spatial and temporal
resolution of data, which
determines the size of
the smallest data unit
and the data collection
interval (the time period
between consecutive
observations of the
same location).

A bl 485
ol 305 (3 cdoleilly
rox> B8 c&)l.'\lﬁ B9
cr e 31 5 5ll) LI
il Aaa Sl Cillee
(5 i

The resistance of the
Earth's surface to the

Jold ubf)]l @b.w doglio

Surface Resistance Tl doslie exchange of water vapor | .$s=xJl Ml zo bl Ho
with the atmosphere.
Thermal infrared refers
to the part of the Jl axsYl e ol 1o i
infrared spectrum o dnidl Cab oy 55
Thermal Infrared wwdluzu dazdl asso.cia.ted with the ula.ub Jau).o ‘;b,t;;!l
dy)ly=ll emission of heat, o2 0550 L Baleg ¢yl
typically within the dl 3 o0 el Joall BUas
wavelength range of 3 to Seg,Sue 15
15 micrometers.
Radiations emitted by )duad I olelail
objects due to their Ll s plewY)

Thermal Infrared

cod daill bilag)

heat, and are used in
imaging technologies to

Olelaadl odn pasiudy
3l pouaill Coluds @

Emissions L)ly=dl ¢l pasell i
131 b=l e detect temperature G wladl oo TR
variations and identify dud>g eyl Sl
hot objects. ALl pluzYl
A technique used to uns i) s s
evaluate the rate of R T
: | Gl (Aebb) Jgmie g5
. . . change of a variable with . . .
Time-Differential a3l kel . respect to time b M e 39 ¢ peild
Analysis G ol el pect to v i 3 (§ gl b
analyzing differences ST )
bet i Aoy OlAS die Jgaeiall
e wgen cor?secu ive e
time points. "
Refers.to the Lo ygall 3 Ol el
representation of colors LS cdbl.: "}é)l e
(1 94@)
True Color > (g in images or A, )

photographs as they
appear in reality,

Sl 095 @dlgll § 2
A8Us| Il ol ccobdas
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without any alterations
or additional effects.

Two-Source Energy
Balance

a8U5 adlall 455l g0
BEEN]

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.

GBI 25 endy 3905
Ml p2I) aw o
Al (5)duae ] 552
32 Wiy DAl 9o JodI
i gl sy bl
GO Olus Lo G.‘)}AJJ‘
Lﬁi duaall 3 cpo AUl
Byly> domyl) Jyadl 0
g oo 2y s
oo Tdly sl Cldesy
Sy dg>

USGS-NASA Landsat

G| )l A
ols — 4S5 Y
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.

L 0 e ol
4S5, (ol guand! el
sLadll d99 «(USGS)
480 .(NASA) 455501
caw @llae @939 48150
SLdYI aluseiwly (o))
ol delilae)l
ol e UM (g0 5895
dad I3 bl puds e
Aol Ol paxd! &yl 548

cw' .))‘3,@.” 5)‘3‘\3
(2L Olelasuinl 431509

Vapor

BiEN]

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

&1 olgall sl Al
o Al > § Bole S
ald gyl U § Ao

Jasallg 8ylydl e

Vegetation Index

Gl elas)l Jds

An index that measures
the density of
vegetation, based on the
reflectance of red and
near-infrared radiation.

slasl BUS pusds &§e
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The process of tracking
and documenting the
use and availability of

Ul 58459 daslie dulas
water resources in a ”d"uyj o
i ) cA5lal 3yl gall 48143
specific area. It involves ar o 7
) ) L dilaie (3 Lgilelusiwlg
collecting and analyzing A .
o ddas]l 0dd (pesaiSg
data on the amount of el sl .
water available and its IR Sl oy
Water Accounting A3l dnleall i 3 4>l oluadl OlS J 9>
use across various L TURK
tivities such as g el b !
agriculture, industry, z C e
Jw § cdeluoyg dely)y
and human sleadl )90 Bl] (s
[3
consumption, to T Jﬁf J, S
. Lgiolsiwl Olausg
improve water resource
management and ensure
sustainability.
Systems or software
used to collect, analyze,
and report data related Pl Sleoys of olas
to the use and Jo> bl Ju=dy pexd
management of water coleadl 3yl 9o Byl plasiiul
. . resources. These e ylas slue dsly)
Water Accounting dwlall Wlain . Le-&y) A
. platforms help in ebadl oda ueludy
Platforms 45! . ) o .
tracking and assessing Sy daplio § Olmanly
the amount of water 91 ASUgiuel! blaadl luaS

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

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

Water and Energy
Balance

ABlallg sladl &35l g0

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 0jlgdl! Ul
G dBUallg oleall il y3eng
 dakaio o) Lo 0 plias
48150 5y e ¢(Bdde
bl po S5 B35 oSy
cpUan J) A1) BUalls
Olasa) cdie domylllg
VPRV

Water Balance

a5l 515l
(L)l Olel)

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.

A1) oleadl bSOl
o5 Jia e dnghiia ]
(A8l ya i;'tj.la.uj 3l
cLe.l.A ;L?)BLH C)W‘j
iy 4o iy
ALl )l gall pluseiuwl
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Water Resources
Management

&;Ldl .J)bA.” 5_)‘.31

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

Loy coleadl Cloluia §15)
olaod] &S s <3 §
lolaswd doyl
C,\:é\y”g cdaliseal!
.‘a\.,\:'aw)jl

Water Stress Index

Sl alg=Y1 dds

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) Sgo
N3y o dibaie § Sl
o &)laadl L,LC: ’;“'l.q
& d>lial &5 lalasy)
Cdlally cdga ope dalarall
389 .53 g (0 Lgle
Sblall dodmid dr 550
obadl (adi) 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.

S B9l gwg sl
o cdslal Hased|
Lo Baleg .oludl (sdsvine
Oloua) I3 S
lgall Jeldl plas)
bl (3 d>bll 350
bl 35 ¢yo 33

Watershed
Management

ancb.w L;L" 029> Byld)
029>/ 3l geaiun)
(Ske

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

plisciwl euaiiy Jadass
2\..»,0\9 bl:«A.H J)\}n 5)‘.}!3
UP 9> 94> (poud dadlgll
8392 Olawa) ¢(gebaw Jlo
«blad)l e dzdlg coluall
dolwia pwst) 8L
!

sustainability.
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Management Applications 2

(OBLR 5 1) 5 il iyl cliplail FUAN a8 cilad i)
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 Cila g Ll g CLL}J\ CJ\.A.\ ?"\53“\ CL\}J\ il Glt Gle gana JUAY ARSET hlauht fpeuafl
()L\;A\ 3laY Japdaail) 5 ccanil) bl il pay By pliall pas D8 e caadsll JPLIRTA R G\S\ il

LAY Al mllasacll | dwyadl AL zilasadll SOV dalll Gyl duoyad! Al iyl

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

G &L Sl e
Otesd B Zdledd! g3

Bias Adjustment SILJESF IS N ; dal M3 e 3 g clgids
J SRy adjusting the systematic & . J . UA, %‘LG.J
- o)) o duzeginll (39,31
differences between idai ordly cia ol
M (4
predicted and actual values. ” #9
A method used to predict Sl puscid Qglud 9o
future climate conditions by | dddiwall 43-Ual CBg,lall
. S comparing them to similar g kel oda d5ylae IS
Climate Analogues Olblawyl 485 8oL -omparing : A bbf A d, o2
. i e g historical or current climate | dJdl> ol 43wl ds-Us blail
Downscaling @SR CARINY s ) e
- patterns in different regions, | orw=d ae cdabizee 3ble §
while refining the data to fit ol ol 801
local scales and resolutions. el
Refers to natural
fluctuations in climate that
occur within the climate & &l daagdall bzl
i i RFORCE PRI NI
CI|mat? Ir?t.ernal FU & A1) lda system itself, sth .as annual Jiw & 6J & “e
Variability : or seasonal variations that | &)l Wlpadl e Jaiue
are not directly related to Andull olile bl Jie

external changes like
greenhouse gas emissions.

LUa)l Gy ol &l ypuds
23U e slozeIl duduine)
ULl e g cdgr (o b

Jelgalls dalaiell 4l

Jio i hg)lall oda (3 8,350
daaa)) OB Bl
dgr oo Sl el
Slpdad! o deludy (53
Ladasally U pis 0gd 3
16 e dl)

Refers to estimates of future
climate conditions based on
climate models and current
data on influencing factors
Climate Projection ddudine]l LA 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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A possible projection of how
climate may change in the
future based on a set of

A% &S Jg> daizall
e 2o Jadti) \éthﬂdl

Uncertainty

LUa)l Ol gyluudl 3

activities, particularly
regarding greenhouse gas
emissions, land use, and
technological
advancements.

Climate Scenario LA gyl . assumptlons about el e B350 Jalse
influencing factors such as . 2 i
o Ololusuiwlg didudl wlile
greenhouse gas emissions e
and land use. i
The uncertainty in climate
projections that stems from Oladgill § (il pae
the variability in potential 3 Wl e @l Ll
. ) future pathways of human a2 dlesioeadl Oyl
Climate Scenario onddl pue P v =

Uoguas cdulaiued] & sl
Ghle Oblasl @laky Lasd
¢ 2L Ololusinly cdigdll

A )5Sl Syghaslly

Climatic Impact-
driver (CID)

(CID) L)l as3 wlyige

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.

By o ol cogo Juls
LA ol 35§ o
‘ﬂs‘:ﬁ.‘w@ﬁ}\"ﬁwﬁw|
iy ol Jl 6352 Lo
B8 LoLaidly dclaixly
@3 e didl Jatds
PO | I P [ER TP
el Gl pelsd
Slelasoil § wlpially
g5 bl Al o g2,
G wlmesd dl o5 Jalse
Adg g FLAI blail

Critical Temperature
Threshold

Aoyl Byl A

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] k~5”\.” 8yl =l dys
Ao izl 08 clajglas
cind) 22 3ol O oS
LY Jie ol dnsddl of
3y (L sl
Dol A

Dynamical
Downscaling

Ololawdl 485 punsd
Jolse Je 2l
ASelias

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.

I o o Ul
WG gl 3l Jusid
e slaxedL (RCMs)
FUAI 3l Olaysen
ZUY e3¢ (GCMs)awlall
& Wade 5Uh Sloglas
é:cj B e A0 lBlas
IS Sl L] il o
Jio Boue )y‘)’ «dd>
o ©lglaly puyladl
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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

resolutions suitable for local
or regional analysis. This

improve the accuracy of

predictions, into finer
temporal and spatial
technique is used to

climate predictions at
smaller scales.

oo LAl GULII g
FUAD duadlal Z3ladl
gl ;395 21 ((GCMEs)
AST&8s ] cqunly Gl Je
dlin 055 Loos Lol
doall Gyl Yo M
Aol oda dugiy . 081 9l
FUA 55 885y J)
B v, B (Sgiue Lo

The maximum or minimum
temperature value beyond
which adverse impacts on

AV ol (S gradll dasdll
é}loﬂ R G’J\ 5)‘)2.” a.‘>-)..JJ

Gl W)yl die ot O

Limiting Temperature Bsamall Byl Lis :
Threshold environmental or human . o .
;\_9.“) VN ] ‘da.J‘ L>Lc' Ml.w
systems are expected to Bt ol A 6
occur. e A
The:etére a:civa;cgd fakite g uls LadS
‘ ‘ computa |ona‘ ec nqu_Ies 51 el 7505 skt
Machine learning . . that use machine learning = LT
(ML) o L models to map large-scale a o .
. ul.{.o))\y r“‘.)au..wb ) . 4Ll GJLM.H ub)z,o
algorithms for = ] climate model outputs (like . -
: I elat _ daly 0B e dddanll
downscaling = those from GCMs) to finer- ;'93,!&3\3 (GCMs o)
. (1
scale Iocfal. climate 55 ASY Aomall 45U
conditions.
The lack of certainty about | 4&3.! euall Olig (i) pas
the exact values of § dodsiunall Olpiiall
Parameter ol pae parameters used in models S el o z3ledd!
Uncertainty Olpiiell @8 i3 § | or analyses, which can affect B de S Ol oS
the outcomes of predictions Ol s 9f @l guid
or conclusions. Lgiw dualsuiuwal!
ﬁé“J‘ C)Lﬁf)W\ O dde
Scenarios used in climate LA UA)) ds-dweddl d ‘a.,\;';z“i
modeling that represent dalizes whlune Jind (29
different trajectories of dadl Wil 113
greenhouse gas AWl § bl el
concentrations in the luw SS9 . Gexd!
. bl oia -
Representa'Flve ALtadl 5 Slylus atmosph('ere. Each RCP ol ij oda e (RCP)
Concentration (RCP) reflects a different level of 898l oy laliseo (S giume
radiative forcing (the change Wlg G ) deelai)l

Pathways (RCP)

in energy balance) by the

emissions.

year 2100, helping to predict
potential climate outcomes
based on varying levels of

ple Jgl> > sy ¢(a3Uall
5l deluw Low <2100
Uarsea) &3Ua)! $LogYL
ul“ bhi.w})b 4%@
O Adlizes Sbgiue
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Scenarios used in climate
research that describe
potential future societal
trends, such as population

Gl (3 pasind Olagy)luw
Sl Cagas @) FUAI
i Aaizeal) duaaizall
deailly ¢ 38l gaidl Jio

growth, economic padly cbolaidyl
Shared dus oz deaid] lyluas development, and 0 pusid LS zr9) i)
Socioeconomic aSplaedl Lolaidylg technological progress. SSPs &o G d b 3!
Pathways (SSP) (SSP) are used alongside climate oS Ao dus-Ladl 3|
models to assess how Shghil A6 Las
different socioeconomic alaidly e loizdl
developments might impact ¢ FLAI a5 (e daliseal|
future climate change and 3 dis dax Wl B Yoy
its effects. ]!
A climate modeling
technique that develops daiad FUAN dzded (§ duds
statistical relationships dslas>] wlde cladf e
between large-scale outputs T3l Olaysee o by
Statistical Ll 283 s from global climate models ¢(GCMS) Aol ds-Ld!

Downscaling

Llas] dusliall

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

by applying these
relationships to future GCM
outputs.

Aol ds-Uall wlildlg
Sl 3l oo oSotl
Gl e ddall 43-Ua))
Ol e WBMal 0da
Aadinedl dxedla)l Z3ke!
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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

Loelihal¥) HLdY) by (e 50ELY) (5 ead) 22) e Jlediia¥) 5 ¢(SAR) Llal Ll alasiuly dualaall kil A sy Jady)

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

remote sensing data

axd o6 sl bl

from satellite sensors

WESY! dalll mllasad!l | duyall dilL mllasadll SV Al Cayad! o yall dalll ooyl
Acquisition Timing of e Jgpaxdl cudgs The timing of obtaining data | 83¢=1 ¢ SLLI ez Cudys

AsLad)l lazdw)l

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 s giznllae
EEVIPES PUANE DY
Jl ol 090 s Jalowl
AdLs| dxdlas Wlghs

Atmospheric
Correction

G52l el

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 § e Tkl ddboe
M b DY day e
QY 30 o 52
836231 WUl ol ducliyall
Skad ey Lo ¢ dyladia!
.ubj)’\ G’a‘u Olowd 480 JKST

Band Harmonization

a:‘;.é:u]aj‘ Bl :Lo;b.n

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

OUld! Jag=ig Jard dudas
dalizes duads Blas e
Lo ¢ieiing dusdlimio Lghaz)
el Gl Jukss Jga
PR

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
o5 slasia)l lgie (ddkisa
dodlang dhdlyaanly e
sy s J1 o 633l
oaibas e d)lall el padl)
o Bade dabaie 9l clo 58
Jediog AST ol cpiwie) (370
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ki duiay ol U
429 ddyzo @ g Bolaiwedlg
950 g Sl LSJ‘ Ol |
o3l

Cloud Masking

Slasall gbolio 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 i
o0 psesll Blasell (3lboliell
o)l 5l (diladll jguall
o 885 Olawa) dogadl
ol dsda ) Slowd!

Cloud Shadows

g',audl I

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

o 35 dollaall sboliall
x> e Aol o)l
@ el daiY o)

23l jgu0 ol gzl Hguall

EWSIRIY]

Crop Classification
(Based on Remote
Sensing Data)

Juso el s
bl e Talaxel)
(5 0 ez

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 $193 dpass
dgan dihaie 3 WBL)
ULy plasinl lgaiuaig
23409 eda 5 b))
el LYl
cdi’\ PJ"’:J‘ Oljgﬁ)’)“s}'-j
Slowad! Jalsss eld asnios
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o el By cuoloxal
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cover classes.
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Crop Health
Monitoring

Jusoloall dedhas 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

Jio cdabizee Ol plusiul
Ollally cdas e Hladdw)l
2929 ((bgyl) Hldo 09
Wl o cdueluyall HL3Y
Lgogam9 degyiall Juoloall
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(G 51 o) olard 5T o
Sl 9l gl d (oy2
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903 355 &3 delse

Crop Mapping

Jolall Ladl s )

make informed decisions to | eyl i e (Juoloall
improve crop yield and 8oLy dovpmse ilyly8 3Ll
quality. g ‘WL?:A dli)
.L@SJ?
It is the process of creating
detailed maps that show the | &1 dduais basl,s sLad)

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).

Gblw @ de g3l Juuolxall
fM.:':LwL‘) G Sy Bdd>=a
_)3_94&1.” Jio dalizeo wlias
Jud=ig céb&.&)b L»sﬁgdl
CJLO}JA&J‘ ‘d‘aa'j c)y;ajl
P

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
505 88lone) Ll
Ll sy Lenolonal
deudl Cag lall Calisea)
0 ep.; G dusludl
Jelge Ol 3kl
cdsllg c'CLL’Ajl Jio Bodasie
C)LéS“j (A:_&DJ.H 5)‘.)}”3
B8 J=l o 21l
RELIVCENFPESiH ]
Lg2929 (Juolxall

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 jausaly duxd
Jeolmall 9o QU 355
048 (pudy lgiuzlily dacl)3ll
P9 "Sblgz]" gl
0938 dabizne lg a3
8)ly=lg ‘Ghs:.\lj «dlas|

ool Bag Wlg
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G
Method used in remote Dbl § paseiad disyb
sensing to correct for sensor | ¢ Ololdl rouad da e
and atmospheric variations | Mallg cdg> oy Hladduedl
Dark Obiect by identifying and g .6yl Az 0 ol
Subtractionj (DOS) LS pluaYl slaginl subtracting the dark signal | &SIWI 8)Layl s IS e
present in the imagery, Jeally 8)guall (§ 839290l
typically representing the Wl Hlosb daslagiuwl e
minimum digital number AV e3y)1 03)1 Bale Jies
recorded by the sensor. ordidanall JB e Joxanall
The process of categorizing
digital data into different Al ded Il UL Caduas
Digital Classification 3 Cadisaill classes or categories based | e sUiwdL dakize s
on certain criteria or B (aSlas ol yulas
characteristics.
Techniques that rely on ilos § pasis § s
observed data or = .
; ; S92l M Ol W30 proesal
experimental evidence - - o
. W e laadd lble §
rather than theoretical s . T
. cdoyladll Zileddl BN (29
Empirical Methods . R models to correct for e T ) =7
. Ayl 331kl ) . 9 cuugiall SULAI e dasad
for Atmospheric - j atmospheric effects in < - .
. 6_93.”@34@411 i ‘l;a.»)qv @y@j‘ @LuJ\
Correction - remote sensing data. These - ; -
(g9 B ylaall ddos didudy
methods are based on . e
I . dugdo duiph> Ul Lo
calibration with ground truth . T
.. GBMe e d=l gl e
data or statistical wd L5Las
relationships. e : -
The arrangement or
positioning of objects, ol sleal aBlge aj95 9 iy
Geometric Alignment (otig)) ez gl shapes, or elements 91 delgd 339 olic of JEA]
according to specific Badse duwwdid bolasl
geometric rules or patterns.
The process of removing
spatial distortions in an LK wla gadl Ay ddes
image to accurately map it | 484 lgieslge LU §ysuall §
to a known coordinate 9l ddse Ol plas xe
Geometric Correction i) masaill system or reference, O oo B9 a0 ayo
ensuring that the positions | 8)sall § Jlaell 28190 (3ol
of objects match their true e ddasdl lgadlge ao
locations on the Earth's 2
surface.
The process of recalculating
and assigning new pixel JuSII @8 Clue dole]
values in animage whenitis | sl § lguuaiy supixdl
Geometric transformed or reprojected, | «gbliw] sale] 9 lghgoes da
Resamplin kil lauall sole) ensuring that the image e Byguall 33lla3 Olasa)
pling conforms to a new grid or plas 9l Bzl Al
coordinate system while e blasdl o el
preserving geometric Ay o igll A8
accuracy.
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Image Clipping

5_)3,@‘ OR &3> &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 glatdl ol jad ddee
28 3bUall U5Y 55,0
Bale ell3 @i gy e pall
Slyall £32dl S gd dodis
szl (B Cuso o Blassdl
T:C\).A Jhidd susall

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
bygueo u;)_9i’d )\944]\ oda Te
Ologlan cpasas dSy0 8|9
AST ddugiue! dalaiedl Jg>
B30 353 Sloglas (ST e
Aol yguall e BU=lg

K-Means Classifier

aduail! due))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

GV el Slaojylg 0 o8
plind (@l C3lyall pe
Olegoza 3 WUl Cadyas)
s 3 (Slaes o) Sae
Cu> ca.@UZJAJ\ Uaﬂ,,a;:ﬂ
augia s gaze S Jiod
lgad A _poliadl ailas

Machine Learning
Approaches for Cloud
Masking

J3ad S placdl g
ol Blasall (3blall

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

Sleaj S pasid Clds
£33 o) S el
o Lhadg ceomull Slasall
£13291) g &l <1323
A3Ladll ypall § (&ball

Multi-spectral algorithms for
cloud masking are

il doluws> (350
computational methods that ”‘5, . ‘y)b
Multi-Spectral tilize data f Itipl DBl Ge Byl Bl
Al 'lfch ) p::c rca: K adall Badaie Okl g utilize at a | Lomdml: pie Qodsei) Badaie duddo
gorithms for Clou | olasy spectral bands to G Sk ayaels < |
Masking j automatically identify and = =T j
: ) EUJTIES (PN PN
differentiate clouds from ielnall WYl 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 &g cBodaie duiudo time periods to adjust and OBl M9 Badaio BLb
Approaches for CEYAY JEPSREIVEN correct atmospheric O g il uoad) dabisee
Atmospheric o)l § ol I distortions in remote «dsladll jguall § gzl
Correction 45Laall sensing imagery, improving | .ygsall 8da 435 (s dug
accuracy.
\WEESN/
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Multi-Temporal Data
Analysis

bl Judos

OB Yl 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 cdalisee OBl 3 lgrox
G Sl 1 Sl o0
Mj (B gll yg e Cadd
sl colalaYlg bladl
Shdine dndgiall SlusIL

Opaque Clouds

LS el

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

dais '”'.' a:t..)lﬁnw Qmﬁ &l
ol Blod 4535 9l s
o3l @ 23yl pe (gulud)
ducluall HJdY e dadilal)

Optical Remote
Sensing

Sradl e oo Hladdwdl
syl plusinly)
(gbolisiag y¢SJI

Bg=dl of
aerial imagery. ozl s
Optical Remote Sensing is a
technique for gathering Jo> Olaghaell gaz) duas

information about the
Earth's surface using sensors
that respond to
electromagnetic radiation in
the visible part of the
spectrum. This is done by
taking pictures of the Earth
from satellites or aircraft.

plaseil yo)9! e @llas
i jladial 83421
L:g wblling‘}e.iﬂ &L:J«QU
cdall e 3 yell 32l
)L«éi Bdeluney I3 (Gyz9
Jaasls ol 5l of duclidasol
o2 oo

Polarimetric
Decomposition

duladiwyl ULl Jukss

A technique used in radar
remote sensing to separate
and analyze the polarimetric
responses of radar signals,
providing insights into the
physical properties of the
objects being observed.

Sladiwdl (§ pds SORE-RY
Ju=dy Juadd (Gl da (e
Lolagiad! bl
S50 b g9 lall whlay
aslpall asbiasd! Jg> 3,
Agidlye 5525 (@ sl

The measurement and
interpretation of the
polarization state of light to

sgal] Ollaaiwdl Jl> juld
oMl COugs W puwaiy

Polarimetry EWAZY extract information about | 3okl Lailas Jg=> Ologlaa
the properties of the dae Jelas $dI Jawgll o
material or medium that the s guall
light has interacted with.
Pr(;cTs; (:f insurl(?ifthatt o0 Lall LAl el
spatial data from |etre(r; Bl dlise jslas
o sources are represente e 929 cdlasyil dmgn ol
Projection . . using a common map e n e
. blawy du>g5 Lo . 48,85 d)laes oo
Standardization T projection, allowing for 5L “a*éb"‘-’d‘.a%w
[
accurate comparison, b JA&J\J«B 3o Lglulons)
analysis, and integration of - Le;fj )
geographical information. v
\REESN /5
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TR WA

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

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

ChLa (8l ] ade
day Syl aUal ] doylal,l
48 0555 Lo B pe lglelas
o elea) Shol 4] g
898 48439 (@‘9?‘@.&«:?
o0 B3,ell ByLaY ailasg
Js> Sloglan Caugll

Refers to the orientation of | 3Lyl Jleeall olxdl ] ad
the electric fieldinaradar | & Wyladl £UST lol)l g0 &
wave as it propagates 09509 Sl sladll
through space. Horizontal 0950 Ledie Ladl Lllagzwdl

Radar Polarization falJl ol Uadsiwl e p :
S lase o polarization means thatthe | zhawd Lilge 3L,gSIl Jlxall

(horizontal, vertical) (b ) electric field is parallel to the | Gladiwdl 0556 laiws ¢ 29!
ground, while vertical QLS Jomadl 08 13] Lagas
polarization means it is aw Je ($3gaa)l olxidl

perpendicular to the ground. o2l

Radar wavelength is the
distance between successive sl Olorgel ddlaall
peaks of the radar waves S50 sl Al e 8ysLal
Radar Wavelength Jlaldl dzgo Jgbo emitted by a radar system, 3090207 12 OF 8
which affects the radar's 3 de bl dzge sbo
alass| ul.c 43)433 (JL}!)J'

resolution and ability to ; )
Lgdugiwg (& Lusd
detect objects. g Gl plud

G o ddlunall g2

Radiometric Calibration is o0 B9 Jaus ddes
Radiometric the process of adjusting and B3a>1 Layd g3 G olulall
Calibration glaayl plae validating sensor IS oy cdm el
measurements against duazryo o8 2o lgid)ldo
standard references Awld
The level of detail in an
image is determined by the 8y94all § Jaolaill (S giuuo
Resolution and size of the pixel. Smaller BRI PETRNES
Pixel Size JSdl sty @801 pixel sizes represent higher oS il OMuSLIB
resolution, capturing finer | Jueld badsls cys ¢ el 48>
details of the observed U IN[IRVEANIIERY
scene.
The irregulariti n .
Roughness of the e L ) ?I egu arities and & ©dslg wlolad!
terrain ol dgis- variations in the surface of - Ll
the terrain. o) c
Sensor Allgnrﬁen.t is the Oy x i)l T &
process of adjusting and 5 . .
e . dovall (g28lg0 Jodxig
positioning sensors to legr 55 A UM
Sensor Alignment Ol yadidanel) 813lo ensure they are correctly | e L.
- - GBI H99 S Winlaey
oriented and calibrated for § 45 g55all5 coLaolidl
[3
accurate measurement and ez 3 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 &8lge ddzw Hlb)
(ldlus] pllas Bale Jadog
Bl ¢ daazpo lilog

IS gLyl plas &1 e o9 Aasy3) blaw
System @ Exle map projection. This system ,U,\ﬁ::j ‘U’-’i .
provides a standardized way P .y, - .’353
. JoSlg &bl Sl
to locate and integrate o Losd
geographic data. e
z_efe;s to the p;or?gss:rf Gisls 51 bans 4
adjusting or matching the . 2, .
) daddall Lasdl
spectral characteristics (such M o) " um Sl
bands or wavelengths) of (femgall g3l 51 6l
Spectral Alignment daadall 813l as ULl e dabizes Holao)
different data sources to s T .
. 91 QLY Slews =T o0
ensure consistency or el Al dgin 38153
(1
compatibility for analysis or u;i:‘ “L@Ibl T“' S 1
. € LAlZJJ
visualization. TEEI
It is how we.II a device can I b e Slazell 53
separate different colors o L) - dadisea)
ithin the electromagnetic )l o !
W . CIE LSy . (qundolisa g 1S
spectrum. The higher the . O i
. - - . CIB LS ¢ del duadall A3
Spectral Resolution dadall 4301 spectral resolution, the more S 31 uu i
detailed information can be o
J‘}AJ‘ d3;>- gl
extracted about the B 598 53525l
. 1 ) ZEb-“' S
materials on the Earth's P e
Shuads S|
surface. ki 7S
Integrated development
environment (IDE) (IDE) 4140&@).:5.19; Qo
specifically designed for dwgmll Lauas dooans
scientific computing, data bl Jd=i g cdaadall
analysis, and machine I @l plgo Jugudy
Spyder b yaghat dip learning tasks in Python. It dmapdl 43 pluscinly
Ol Ao p provides a range of tools for | dcgaxe ;945 (29 .Python
interactive development cdeladll polail) gl oy
and debugging, along with | JJ 48LaY cslasY musaly
features tailored for ool b&w Cooso Sline
scientific programming LAuodall dome I dousd]
workflows.
dao el 3 ds
A method in remote sensing ui;_g . JSJ\L? :)‘b
and machine learning where &L;jte» f R .3
an algorithm is trained using .. )‘ OS:A :jlf:
Supervised labeled data (known classes) (&é» b e a_cf' )
£ . . ¢
P Byl Caduadl! to categorize pixels or data o a

Classification

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

Ciuas Lo el
ddaadl UL of coMSLdl
2Ly Breus Baues i3 J)
1 el lgaslas Je
Bran 5,3 (ailas
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Synthetic Aperture
Radar (SAR)

Leelda,ol 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

ISl pasaid gylal) plas
3 0o s pllaal 1500
Olge plustiwl b dalaie
os SRl pak gl
& 855001 gl Cog,lall
UM o0 Jons 929 .dilaiall
Olrge oo Wlas Jluy)
© o2 haw 925 dgadl)
duSaia)l hla Jldsuwl
5)_944” u;)_:)i’ij L@J:«J.?J‘g cl.g.i.f—
I s @llaa) ddusall
lade 2L

Temporal Alignment

uxay)l 815l

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

oo ULl dslye dukes
sobaa) dxepl Jusdhad!
3953l Olaa) Al
oS (3 GBI Julowsllg
L}"‘Z)ﬂ )Lb}”

Texture analysis

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

LSl loghandl oMl
2l 4l Hguall e duegilly
gy pailas e

Thresholding for
Cloud Masking

Aol wuuss
I ;Uz:'-}’

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 duis
Sy o8 Hladdldlg ) guall
Agdeall B e ol ! e
o) Olae guad DS e
L C)Sofg aada)l gl Busdl
dodad Olaall e Gaudas
coadl Jiod (& oSl
LA§L£;>J3

Time-Series
Consistency

Gyl Jeodldl (3Lud)

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) @ls pe bl
ULl oda 0S5 OF s
&,éﬁsy C)\:}j ‘a.'\)LE.AU zk.lgl:‘)
il Sl 3

30

deljjllg diié il dahrin

oaaiall l[c1.:.1.IrJ.|




‘T

S

Unsupervised
Classification

Clyall s 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.

a5 o § i
e daliad L_AS" P"[’-ﬂb
R pol d)le>
Wbk solall of cHLSL!
bl 31 A8 o aéym 099
e 2l (dauan Cuydls
Aaadall aSbasll S alad!
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Drones for Precision Agriculture: Remote Sensing Applications®

(32 oo JladinY) kst AdEa Ae ) )l ka5 < 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.

A )3l Jsiadl 8510 s A8 sl aaind bl ULy an s dsa ) saa BIEIY Cliny s jeaadl b 052 <l jillall aladiu)
LAY laca g cdaaliiy) 33l W A ) gall aladiul sty do il Ca g pla g cJaalaall dadlu andi SUY Jady g 480
J 9 Al 2 D) e O g ED TR e Y9

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

Qs dal Tlaaddl | doyall dalb milaadll SV dallly (o yad] Ao yall Al Loyl
Refers to photographs or Saa .
. photograp 252l 9l &dly29398l1 5uall
images taken from an 5 5o o1 5.5Us o Adazilal]
aircraft or drone flying > fé f j "w L Gos
above the Earth's surface. C | oj: .. )i' ,59'|
Aerial Imagery Sl yguaill These images are used for “)5 ‘\° . 3,'&)
i ) . . ULJA.’J f@‘j ‘J::.:\)?:J‘ M_)J
mapping, surveying, and il 2l
monitoring land use, .‘° - ljfﬁl C e
vegetation, and other nbs (Gl sthailly o2l
’ ! @laed! of lewd! ¢
environmental features il o) )= o
Refers to the buildup of . .
anthocyani SR S by Ol 15
yanin pigments in ol 0555 (2l ecbLull
plants, which are loljJSi\ 5 *
<
responsible for red, purple, é)b; i‘g dé))J\gu:Al 3)9*;‘9
and blue colors in leaves, Lt L Lm'”T 3}
Anthocyanins Olde S13 stems, flowers, and fruits. . l.Jli (‘;‘J:‘)J‘ éiij:ij
. . 'Lkw _,‘,;‘ . . o 4 b -
Accumulation (b gisy This accgmulanon often i) Sl Ll ol
occurs in response to Z;,\:“J\Jin;mj T
environmental stress, such oy of "’,0' 4.JL,J|
‘9944-U
as high light intensity, cold ”.'Ji ? . ‘; Iy
‘)G-QJ M.,a.n:z.uj
temperatures, or nutrient ?w\;ud\ Mf
deficiencies. o 7
Computational models . . .
. l>9w" Aol ,JLQ.S
inspired by the human o ° . ”Cg 2]
brain's ne Q 839msall duanll S
ural networks. R
. dglas Sy cOLSYI Eloo
They consist of M-
. dde (o ziladl 0l )9S
interconnected nodes S (3 y e
Artificial Neural (neurons) that process and 2 (fmac D) dbolie
A gumantl 8 o , las cloghanll Jaig daelas
Networks (ANN) duclibadl transmit information, Lalies algo bTuL;.\;Lw
w ‘ww 3
(ANN) - enabling tasks such as ) -

Bl e Gyl Jto
Yo § eitlly clgiinais
3kl oda ‘uﬂ oe9 S

M‘j cL?CUJqu)“ ;SJJ\

I

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

(Axlayl) a6
doglaall 8yalay

e
: el 7 U5] (§ Ll
Refers to the variation in ij"; E‘ 66;:\“
i i W) OA9 (R 91 ¢Sy 4
crop yields that occurs in )
o) (Do e ) (5,51 878

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.

A Byallall da Codiyg
Aalie Olgiw (§ Gy I
O0Say Ol gl 5L @ilyg of

o 8yallall oda Las of
G bl Jio Jalge
LA dgaas of doudl g,k

55 @& HloYl Ol of

S Joolmall shol e
Adlasall Olgind (§ Calizes

Y

A standardized panel with
known reflective properties
used to calibrate and

oSlas I3 dylns i)
(B9 ,m0 duuwlSail dSgus
Byazl Bylaa) pseid
Bamdlg (e Hladdwd

Calibrated validate remote sensing S ol )
Reflectance Panel Byilas (sl A instruments. It helps ensure f el u“—‘* 5 OA”
(CRP) that the measurements of @54'4“ ol u\ uw
<
reflected light or radiation S e L e
gl ol 834231 e yaliall
from sensors are accurate B35 (uSaiall) Lgal ol
and consistent. - - L. ?
g Lopd dduuleg
Standardized surfaces with
known reflective properties oabas ©ld dylas @a,ﬁ

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

P dbgyan Al
‘)lx/i&.w\ 5).6_‘>T Ja.u,a.l
R Q&)w.w}”j c):)}‘.a.ﬁl

Calibration Panels Splaall wl>g) instruments. They ensure Blal P9 Lgi8d (e ST
that the data collected by ) OBLI OF Olasal B
these instruments is A< 53¢l 0 lganas
accurate and consistent &bl P dalizes Oluld
across different L Losd ddudiog 428
measurements.
Refers to the arrangement
and organization of the daall oudaiiy cudyd I ade
upper layer of leaves and 3 gl BhgYl cye Wl
Canopy Structure ) gsamall 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.

¢s guall bolaill w&; VW]
&,.'_>Lb“|3 d>uog ‘;‘}@J\ 3859
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 $gomall 02 . . oy
Py Eratdl goazall o an estimate of the amount | 859>gall UL dusS puas
of vegetation present and dlgrodls ous 39 cLdad
can be used to assess plant Lgio dadgiall 4l
health and productivity.
Devices used to measure
and monitor various L3l L) s Brand
environmental parameters, I O F oL &
4 (mlas) LAl
such as temperature, o ra S
- . Byl dmys Joo cdadiseo
humidity, atmospheric 7 .
: AT = ch}?J\ lazallg cdighb iy
Climate Sensors ELAl Ol paiiiane pressure, and solar Il ol
radiation. They provide X5 P "53“ ay‘uiguab
critical data for ot e v
. . ‘Cw‘ Olpasg blail
understanding and analyzing .
climate patterns and eI
changes
Sy oluall 8)loY duzedl il
A water management ” ) oleall k5 Lgids
strategy where crops are Ul e B
intentionally gwen less oin gakdy sl Lgilorbiia
water than their full water . e
. t. Thi h 88 et o] duse| |
. . requirement. This approac 5
Deficit Irrigation o8l gl qu PP 9l dagas oleall pluseiwl

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

B_)u\.é w3 9 co‘,{.aﬂﬂé}ij
L;g 4.3_9».@.” L,Lc dupbuo.n
I8 s 3 3Ll
Byl 3blie) Colamel) 5 Ska
NERIN]

Digital Reflectance

a3yl 8L 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.

08 Sl sguall S ul3
OULS lgharuds o o
3 Ll ol seluds Auady
el paslas Juls
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Downwelling Light

.b.)L@J\ 9}{4)‘).1.2&1«&»

A device used to measure
the amount of light coming
from the sky or other
sources above, which
reaches a surface. It is

4 olut) pseind Slg>
3T eslawd! (3o doolidll 954'4”
R 558 5 ke o
o de adud @2Vl

sale jlgll 0da pussiudy Lo

Sensor (DLS) (DLS) commpnly used in remote 39 e o6 sl
sensing and agricultural A T
oINS . Jrt e A3l Clipgla)
applications to monitor the S50 S s gl Al 2,31
<
light environment affecting FRE - L >
.C)bl.y’J\w 3
plant growth. g
A simple vegetation index sllas)l de VAL Jocus 50
used to measure the 03929 Cu> o (Gl
presence and health of dad Ol eug diedluy
vegetation. It is calculated sguall Bl Zylay el
. by subtracting the s sl oSl o yasYl
Difference u s . ot G sk .
Vegetation Index plail pie &go reflectance of red light from | <. AVl o oyl
(DVI) (DVI) gLl slasl] the reflectance of near- loge gall 108 dadg .slyadll
infrared light. DVI helps in o el (§ el 4y
distinguishing between Sl slasll @IS 3ol
areas with dense vegetation | slas)l &l 3blelly ccasS!
and areas with sparse or no ol of ¢ Judall Sl
vegetation. i bolad 401
Refers to the continuous or BISVRP IR JUCHWN V- (0N
real-time observation and s de 2o Joadlg syl
assessment of changing Oliebldl ol g ol ey
conditions or variables over Oy - (o3l xe B paiell
time. In agriculture or dehyll Oluhll Al § €3
Dynamic Monitoring ASelip ! 48l )l environmental studies, it dalisen Jolge 2l i) ol
involves tracking factors like | Jolsl of ¢ uoloall 903 Jio
crop growth, weather dugby ol 8BS ualall
patterns, or soil moisture to S Jww § Mg cdy Al
make timely and informed il § Ao bl
decisions. REON TN
Refir to'thf va:jlobu.slph\./sul:al, ASlaasSJls o) Jalgal
fc fmlii'fn io oglcad s (31 Aol Liguonll
ac ors. . a surroyn an i ally i) LS
affect living organisms and " o e
ol Jaddy lgsd 3559
ecosystems. These . 7.
- . Jio cBodain Jalge 99 dall
Environmental conditions include factors duglo, g cbolyondl Ay
. . . - 3 13 >
. Al Lag lall like temperature, humidity, . 2 ) Y
Conditions . . . ol B399 s gually
light, soil quality, and i
. . Jolse (29 sl Dlgiung
pollution levels, which . 77 L
. s Hlpo!l cod OF S
influence the health and SN
functioning of both natural Sl g 5 Ailbgs
unctioning of both natura 2800 Uil ceneelal
and human-made < N
environments. G g
\WEESN/
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Environmental Water
Demand

oleadl 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

ecological balance and
biodiversity, alongside
human water use.

water resources to maintain

Blasel) dsglinall oleol! dueS
dud) elaill Al e
oYl el 3 oo cdaslall
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i U839 Ly 3y Lo IS
amazs 8)9 0 e pogiall
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ks lo_sdgs il ]
&3 oY Gl
(& cdebus 8y e )

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.

dalaie ol B9 (a Sl poxr
o s A (yasd BIdee
ol Jelodll gy
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Field Scale
Monitoring

il Ssis S i3ly0

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.

BuSludl B9 lall o 43| y0
3l e Ayl Slleally
0l AUSTiL g Bade A
Olpikel! ait) dis,lall
Jrolxall g0d (§ Aol
blasy eyl gy Slia
J=>T e W3 g 8 il Bl
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Ssiana Je dngiall dpcly3)
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Gravimetric Soil
Water Content

ol 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.

A1 3 elall &S o3
O i dpdS Lgis peailly
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A metric used to assess the
ripeness of fruits or crops by
comparing the ratio of green

T o) psind ulido
Bylae _pe Juolowll ol aS1gall
Ol U] a3Vl O gl 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 JRCTRAT ) determining the optimal 9l Bladll Ladl ue g0l
harvest time by evaluating 28 IS e oladl
the color changes associated dladyall do gl ol pasd!
with ripeness. b
g (e dd9n0 adlge
Specific, known locations on | @Lilusb 83aseg ¢ 2l
the Earth's surface with & paseiad (29 BBy Cosd
accurately measured o029 ¢ 38l 3lyazll posaill
Ground. Control o (Kol bl c.oordinatef,. T_hey are used é—é‘ﬂ‘)%ﬁ.‘?‘ w2y Lallysdl
Points < (GCPs) in geospatial imaging and JyaJ\{l ¢433-‘>,e:]|)544” &)
(GCPs) mapping to align and correct 23Vl e dasiloll
satellite or aerial images, de Joadly cdclidao)
ensuring accurate spatial «@lsill pue Jl> § Wgmumuas
data and measurements. bl 485 el lldg
el LK Sl
Refers to the process of
capturing detai!ed anfi Aibss A g bl
precise images with a high . )
level of clarity and CW}J‘ Oﬁf—’)b 6M
. . o . odd 48439 .(84=l) Bogxdlg
ngh—ReSf)Iutlon a1 Jle pgma sha‘rpness. TI:\IS imaging e Tdue powdll 3 sl
Imaging - technique provides a greater JAM -, & Ww‘
level of detail, allowing for T GMJ e ..
. Ry 4,..9|5J| PJL&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 (po drazeall OLLLI
capture a wide spectrum of | lab Laails &l olasiundl
light across many narrow oo dodall e gl (o lawly
il SLL wavelengt.h bands. This data d?hU M| “CJ@UQJJ\
Hyperspectral Data “-{é.m wls provides detailed OUldl 0de 43435 . 2rgall
information about the Sy Jg> dbiaie Gloglas
material composition and cdaliseall lguailas-g calgall
properties of objects by giloway Judss M- 40
Auadall

analyzing their spectral

signatures.
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Image Processing

gl dxdlase

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 plusuiuwl
gl Bogz i) dddise
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Bdade WUl (oMl
Olaudad (§ galdsuwd

Image Stitching

)544”@.@,"

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.

J3all (3o 2de mpezdd ddas
D5) Yy 48152 9594l
Byguo sLis] U=l ope cdlsloe
9l cdBI ddle u>lg dxelygily
2lg Jlee I3 Bygue
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Sble of waline bolauy
Wi (S Y dassly denido
By daily JoIL

Maximum Daily
Shrinkage (MDS)

SLSEW (5891 axdl
(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.

S ol pn> § polaseil ST
WS of o1 Jio) Bale
Of Sy o(polomall Logell
Baleg a9 CTYREDEUINES:
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2§ 550

Midday Stem Water
Potential (Ws)

Bl @ Gl laiall
el Cuatie (§ oLl
(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.

929 olgdl Caiie s
J31s el oy oS
& ool 13 deluny .l
3lg=Ylg coladl oy o
S50l oSar I ¢pladl Sl
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Modified Chlorophyll
Absorption in
Reflectance Index
(MCARI1)

Juma)l (oY _ige
Jed)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.

Q) sladdl 3lasy S50
Sgiomall i) pastudy
3 (JasN)) gl
@09 - didls @iy bl
Sl oo _gell 1ia bl
@Jb O ciudall g et
Jalig (ool LSl Jodas
ASTLuld Jog o clghs s
2923l Olgiunal 485
(6391 Ol a5l &)las

(Normalized
Difference Red Edge
Index)

Juxadl 35201 Jdo
£l yozdll LW

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 slasdl ady &ge
Do i) puind 540
)M‘ % o‘}’iznj ‘&:JL‘I;J‘
Alie M (0 ¢(Jed9)58V))
21:.51:)’\9 cJA.‘;)” ;},'4” u.u&a..)‘
Cam dnidl e do,a)l
0ol S Jlad 529 slyexll
sl ol o Gaas)l 3
(bl oMl e Tylas a1
Jlie G sl slg=xdls
o0 syl ALl dalaie
idall

(Optimized Soil
Adjusted Vegetation
Index) (OSAVI)

Sezeall UL Jda
LUl £ Juaadlg

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 55
J.?:.jb ‘L;L.JJJ‘ elas)l dodus R
Al dlsd) Sl e
RE S ERRV T KT
Luda) L“;LMJ‘ clas)l Ol 0§
S o0 Bl JodS pe
e Jaz bao ¢yl al:uu

Photogrammetry

Spsmatll Judotl

accurate in various soil 3979 mﬁ‘ﬁéﬂ‘
conditions. '
The technique of obtaining s s a0 A
reliable measurements and ae s N
: . A3g3gn 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.

e Tolazel sl 4855 ziles
3 Al il 530
sl Sy L
Jalsee Ula) ope Abatilall
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Refers to the way a plant
canopy reflects, absorbs,
and transmits light across
different wavelengths. This

Ji59 polaiely puail LS
JIsbl e sguall Lall sUasll
’u@aeﬂs.,\.gj Al g0

Plant Canopy :;ljlj‘@m)l; response is crucial for 4iliSy ¢lod) dodluwy dbl>H
Spectral Response i QUEUJ ’ understanding plant health, G g0l jglaig cdugusl
i biomass, and growth, as it assS dals e S5 g
affects how remote sensing Aol Lghdig culGlall
instruments detect and e lakiwd 83g=]
analyze vegetation.
8 9085 @ obladl sue
"B.J‘>|5 ;gji o ddlaie
Refers to the number of m&ia:ﬁ‘
plants growing in a specific ‘3 l) P &_ﬁ |
area or unit of land. Itis a fj.eg‘w?l;;j‘jw)ﬂ
Plant Density bl a8ts key factor in agriculture and L:jimwcuuﬁ
ecology, influencing crop L R
yield, plant competition, and ;’;S:ﬂﬁj;w ‘Jj
overall ecosystem health. L T o
‘(“J"‘J‘ﬁ ;},aJl %) QSAAJ.AB
‘;S.&g Sl plladl dadlasy
.‘aLc
Refers to the period and o P,
processes that occur after fﬁﬁwﬁﬂﬁ“
the harvesting of crops or g L
L. EVPS VT (NN TR UIN G’J\
produce. This includes o o3 3 danll) A5l
handling, storage, UT o= 0 i |l ? .
transportation, and 83?,& > CLMJ 2 L@J)L>
Postharvest Sbasdl v b ) o cJadly eopyzdly o(FLsy!
processing activities aimed G 3 bl grams
at maintaining quality, 5;}&;1&2&!! c:J‘ ’
preventing spoilage, and oo e ‘gl;a;.:ﬂ
ensuring that the produce i ngfv f:t@j ‘umj
reaches consumers in good .B;}ii}é Sl
condition. B i
Refers to the period and
activities that occur before ¢ I
the harvesting of crops or yjlir;bi? “sJ‘t::‘J‘
produce. This includes all u B ‘L@M;‘iw“ &
practices related to the ) Ailazall ouﬁj -
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@_)b‘b q_}ju;ab:a.”
cwb cL§JJ| dlb c.)ba:uu
csly3)l B dnday
ool i didlyag
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Pruning Wood Mass

sl S
‘N.La.«)“ 51 oo Azl

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 ot S Jlar)
31 S5 50 Uljall gl
Aljl) peld! ddas LS 8y
28 51881301 £9,a0l9 OLiatYl
(Layall ol Lgsd 580l
c Ll a3 8yla] JT opo U39
T (renig ciodlas jo3a39

Rededge Band

Sl ol Glaill

selectively removing o923l ol dgSlall
branches or stems.
Refers to a specific & dde (g0 b Bl
wavelength range in the ¢ guabolizng 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;bl.bd\ O Bole dzg09
slyasd] o dnddlg ¢l ol
Bladl 1ds pusiuds .du,all

da o ledded L“g
Ao el g c_)fwjjl_g
c3ladl elasdl 39,59 ol

@ Ol el 4
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o ondy ((Lgaadl)
Gl jaibas

Semi-arid Climate

Ol duse FUA

A type of climate
characterized by low to
moderate rainfall, typically
between 250 and 500
millimeters (10 to 20 inches)
per year. It often features
hot summers and mild
winters, with vegetation
that includes grasslands and
drought-resistant shrubs.

(LA ElgT (e 95 92
Jshad OYdam ek g
w‘ on Syke
250 ssle ol ZARVEIN P
20 J! 10 ¢0) Aeeliss 5009
e o Wleg .ol (@ (s
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e QU sllad go Jine
cuge )l OBl ade
B9,k dlasviadl Ol pidlg
.Blasl

Soil Moisture
Estimation

o) gy i

The process of determining
the amount of water present
in the soil. This can be
achieved using various
methods such as direct
measurements with soil
moisture sensors, or indirect
methods like remote sensing
and modeling. Accurate soil
moisture estimation is
crucial for managing
irrigation, predicting crop
yield, and assessing soil
health.

3 83979l olall daS s
A sl oS A
Jie cdalises 35l lasuwl
Jaxll & LA Dby el
ol Bl dblugs 8 oleo
s92:lb of &1 dygloys Aol
Joo 84le p& (Fyla
Ardedlg cdas L‘).CJMMBH
8By LU dyghy) Ui dadg
olas 8)13] (3 a2l WU el
(4 l]) e pudsy ¢yl
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Refers to the amount of light .
. M | y@J | dusS
reflected off the surface of . of s T
the soil across various ezge dlsbl e 7l
0 (yuld (Saug .dakise

wavelengths. This property ot Al Aol
can be measured using ’

"}.@:-T 83 Lunoo 91 cms -
remote sensing or other : "‘D Kxa"jy; i)u'c
Soil Reflectance O] : Kl optical instruments. Soil CAnr A 7T T
oAl o e p 51 Lagd 701 s

reflectance provides insights : “ o
into soil prgperties suchgas 0 Llgime Jo ‘LG"“‘“L’""J
dudoet)) Lganaleg cdugho,l

moisture content, texture, g :i:\ ) 3“9*‘*)‘_9 ‘(Léﬂljé

and organic matter, which .
o J.«lzﬁ\ & s ua.ﬁh,a.> L@Jgg
are useful for agricultural - =
& Gl £h3!

and environmental analysis.

T eres fromvariots | @0 b clie gor
.t . T - Sl dalis
locations within a field or 9 i J=

Slas dodss Ja e e
area to analyze and evaluate o e d} :;:
.LG—QMIU LGJJ.?L) (1
soil properties. This process T > “} A
helps determine factors such o G delanll oda deluds
P gt Jio cdalizea Jalge

Soil Sampling LAl olael as nutrient levels, pH,
moisture content, and
contamination, which are
essential for effective soil

oAl § Bpdkell_poliall ,dlg5
¢(pH) g 30> d=y39
cdagh I (e Wl gizag

a5 Jeel 5 5 glel!
management, agriculture, . J?ﬁ Lé.sjndefg ajw,j
d environmental dchilly Al 8))5Y dng o

an e St Al 4:815llg

monitoring.

Refer to the characteristics
of soil that affect its ability
to conduct, store, and
transfer heat. Properties
include thermal

S 55 Gl Al patbas
3359 dao g e Lgh)ud
oda Joidy )yl Jaig

o . cgsj_).zj\ M‘sﬁ’J\ uajL,a;dl
conductivity, heat capacity, Ll gyl dally

Al d)ly=dl (aibasl and thermal diffusivity. i g ands 5y

Understanding them is -
>4 y 5 sJI
important for applications Ol 3 lago paslas

Soil Thermal
Properties

Byly> Ay Byla) e cddliseo
such as soil temperature DT RN L .
. c‘b&b_).” CJLw)LAAJb c@ﬂ\
management, agricultural bl ol ol i
practices, and climate o 9
studies.
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Soil Water
Management

&0 olan 8]

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.

Oloadly luw)leo!
Sy By1oY dodseiunel!
Adle 36155 oluadl (o AN
905 ey OF J=l oy
g o] olo3s g ‘L:JLCj_)}AJ‘

pally Sl e
e dadlall Ol fuwlg
dpbidl dasonaid] L ginal!
g @ 3 syl e
g=Jey 91 (BURS Cagd> ]
alaxl

Soil Water Retention

Je LAl 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.

LlasYl e 0 5,8
5l lgd] Ll of day oluall
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Soil-Plant-
Atmosphere Sensors

Oladly Al Ol prdidue
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 s
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’ ple

farm efficiency.
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Spatial Variability

Gl pledl

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 olidio

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 ‘bw A4S ulie
evaluate data. These metrics | (o9 -lgomdiy lgouogg cublLI
include mean, median, Jawgiall uuldell oda
standard deviation, Slyelg cdarwglly cglusdl
L . - ) variance, and correlation, L3y ¢ cpladly (Sl
Statistical Metrics aslasYl Guolaad! among others, and are o) 29 55 (29 Elng
essential for analyzing data collxYlg cebludl bl
patterns, trends, and cdalizes 0o § WMy
relationships in various cpglally obaiddl Jio
fields like economics, Awdigllg
science, and engineering.
A photogrammetric cwﬁiﬁf@myy)
technique used tQ create 3D ;bu.qu s m)b i
‘models of objects or ks IS ye ol
environments by analyzing a £11 % ar1n .
. . Sl 4SS jgue o s
series of 2D images taken Aalize Ulg) ¢po dlaiile
Structure from Syl po Al Juds from different angles. SfM W“‘M—’ a3
Motion (SfM) (Sfm) estimates the 3D structure x - 5

and camera positions

powerful tool in fields like

simultaneously, making it a

io dalidea WY s (§ digd
archaeology, geology, and e et ‘, QG 9
te sensing ezslsenlly OB ple
remo . o 6 sl

Al iy (5l yE 9398
&0 oelL sl 4830
8151 Lglazes oo o polSJ1 ausl o

Surface Soil Water

Content (SWC)

Bl gyl Sgions
doelad!

Refers to the amount of
water present in the top

SWC is a critical parameter
for understanding soil
moisture dynamics,
influencing plant growth,
irrigation needs, and
hydrological processes.

layer of the soil, typically the
uppermost few centimeters.

Ao (3 83ggall oluall dueS
&5 A glaie e dpmbacs
aa Tebl 43U dgbo) Jales
LSl gt Landl

Bale 355 I Al dugho
Slalsly (bl gad e
Agrg)g gl Slabeall 8!

Vegetation Dryness

Temperature

o wlddl Blax e
Bylyoell Ay e

A remote sensing index that
combines land surface
temperature and vegetation
indices to assess drought
conditions and vegetation
dryness. It helps in

ez o o Hladdluwl Sge
o2 o )l Azpd o
o0 Q! slhasll Ol geg
Colaz! g, oped Jorf
QL.;JJ\ clasdl L.ﬁLn.>-3 :Loyo..c

Index (TVDI) (TVDI)1 3Ll slasdl g evaluating the extent of =03 2929 e
) moisture stress on e sl 2l el
sacl lagd 13939 (3Ll clasll
vegetation and provides S R }l\”d )hu
insights into agricultural and “a;}‘ i@‘
hydrological conditions. HEFIED
\REESN /5
N 45
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Temporal Variability

eyl bl

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.

Dl ) bl f el sl
o &uols Yo gl 5950 g
pogaall 14 dadg . are ol
o 888 Yo (§ laga
dcly3lly cagnll olo Yl
o0 OS> il polall
OlAeDb %5 LS 0gd AN
Jud 0 c:‘),o_}ﬂ 2o Badxe
Jgkad gl 8yl dzys
cdmolxall 3] of Uasd)
SV s Sy Canzs

.5._«35.)‘3

Texture Temperature
Vegetation Dryness

e 2o Blaxdl Jds
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 (5 Hladdlanl G50
Thaw B> A2y oy
sUasll O!f&»}aj cub);)’\
‘oa.é.&.: d‘ dA@J ‘fbﬁ.n ‘L“;l:ulj\
sUaall Zuymj ‘39ﬂ| 3.:_9.b)
I IS (e Seng - 3Ll
s AGa] 3395 &5l

Index (TTVDI 198)l 9 3L o - .
ndex ( ) plsdlls g drought conditions by 7o I e Blaxdl g,
incorporating spatial texture | 329 Aol plgall Ologlas
information, providing a ST AESSEN RE PR
more detailed analysis of ¢ 3Ll slas)l Clax) Nuais
vegetation dryness and 3oyl sl
moisture stress.
A physical propgrt|y tha\.t. 58 oy e ASLjed Auls
measures a material's ability B, o*‘— 5all
to conduct heat. It is defined TP O o B
JWG! Jure Lgh (83239
as the amount of heat . . A
. ASloww od=>9 J)L> o)b:e.ﬂ
transferred through a unit . . .
) . ¢d> o] od=>9 L,SJ «dalodl
thickness of the material per 155 (Soly> ol By ()
. . A9 Q=
. t d t . = .
Thermal Conductivity Sy Jueo gl unit:area and per uni do)ly=dl (Ao gdl) ABLI

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

Jass saldl oof J) &l
A (- § (BelSs Byl
Ayl (Aduosl) A5L
i Baledl OF ] dunaseia]!

S eaylyoel) lapass Sbaa s
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Thermal Imagery

&yl gl

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.

plasiwl dadilall jguall
Syl pgsaill dods
Camd AV Joriand)
8yly=dl AN L;J| ¢(s]y0xddl
P99 el.«o_-‘)ﬂ RYX:VERN]
«dsbygS whla] J) bs>
N suze Og) Gpenis p9dS o3
Aals o 4 B
1 Jalusg .yl =l | pelsdl
Je sl jgaall oo Eoi
Byly=dl ol L_g eIV
Oliadal (§ puscid 529
cztg.éb.nj‘ Olde g cdalizo
Bylymdl bl e Caaslg
Aol Olwhdl (§ 8)lydl

Thermal Infrared
(TIR) Sensor

CIC P05\ [P0 % S

(TIR) ol ehyanl

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 dadd e Caasl jleg>
O E\M‘ (5)‘)2.”) ;).AJE.”
3 Jon Lgwldg cpludl
slyasdl Cod daidl Caub
L:g Ol s Ja.ﬁ.’i{.\j g&f)b.‘::!\
‘Gb.w;)“_}}.c- 5)L,.‘>:J| Ol

G Ligo daz e

cdigdl 4dlye Jio coldas

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

)

Thermal Infrared
Emissivity

axs S (! Ssladl
c-_).o.z.j‘ S

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.

)l 83 (8 pn lain
Cod il el Je
8y0ball daia &)lie slpasl
:iq-)..} s ‘_}UA .)_9.««:1 all®
Jole g9 g )yl
S pgsaill § el
8 Y Wl e Hlakdwdlg
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Topographic GNSS
Receiver

GNSS Jliwl 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.

&8sl ud g
By 4l olelasyVlg
pladl ohla] gyl e ldg
L3I e dsMel) L;oJLvJ\
L 5aleg .(GNSS) dusluall
Jilexl i EREL
)9 cddlye galall Ol gl
bl i3 Jor n eLaly )
ool3 Blgall 42>
G292 365 Lo (e dlgilelal))
dade (uylas daslys Lady
(Adhsrbo Lsly3) Aagdg

Tree Biomass

BEA gzl 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.

Lgsan)l 3lgall AS fgazma
G Lo Bymds § dtally &)
" 0batYly sl el
I dadg gdanlly cBlsYl
905 ot} Lol Lol
uf)ff’ e L@."a;).\ég Byl
L ,6h Sl L] (99,5
Alaomall &l 3

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

Lgumelly dalall eyl Al
Jose <5 Jadg Bymeidd
lehosxig clgdl)sl A5US clages
PRIV SRCIEN PR

Tree Vigor 8yzdll Ligu> important indicator of a cgodl e 8ymidl 5,0)
tree's ability to thrive and Ll ;ég,L‘;J\ @ng:
adapt to environmental &cﬂw dws‘“x ol
conditions, and it impacts ub“ Jjb ’ Le,pl»\
the tree's productivity and TR GBI S
longevity.
Refers to the condition of Lgoloiiciunls oleoll 43153 Ul
wat.er .avallablllty f'md usage | Jadiog Byl L e
within a tree. It includes ““UJU‘“%J@ oLl
measurements of soil sl 5)9.“‘“3‘ L;ai’ba‘
moisture, water uptake, and ‘L°J| A uow . 7
Tree Water Status Byl (§ oboll Al internal water content, el oo Lgudd (B lsineg

which are critical for
understanding a tree's
hydration levels, stress
responses, and overall
health.

AL Lol oda daig
bys Dbgiws 0ghl dueadl
@bloxilg ¢Byxiad)
lgizog cby3gall ool
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TRRVI (Transformed
Red Range
Vegetation Index)

oY Bladl e
Ll Jgmeall

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
Aigusdl iy cladl D
dpoliw 3323 ‘O.AJ,’O 8
IS (30 L;LUJ\ elasll Cass
dle‘ slasll &g Jog=s
‘)A>S’| L§Ua.«j\ é.) ‘éwl;«ﬁ”
O el e a5u5 (]
LS a9 &SLA wolewd!

Unmanned Aerial
Vehicle (UAV)

Db g9 8,5l
T.,agi a_‘ejﬁd\ «(UAV)
Oy

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.

Db 3529 09 Jaad wlls
& pasiudy lgkte e (6
g cliulaill e de goxo

dlyall S92l pguatll
Cxdly e £ Loyl
83420 Bame (9 o)
)35443 Q)"j Ql&i’d.«d
1309 «bilud! pazd dalizes
o o8 Olagall e pS)

Vapor Pressure
Deficit (VPD)

2l ks 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. Itis an
important indicator of plant
water stress and
atmospheric dryness,
influencing plant
transpiration and growth.

@ Dbyl £uS o 3,4
duS) (9a8Yl dxlg celgg)l
O slogld oS @1 gyl
Byly> dzyd s gy Jakioy
ez oo Auge 929 dipae
O Blazs ¢ Jledl oLl
oo gill e 5 Lo 592

09039 Ll @lysl

Vegetation Pigments

45l wlasall

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 § dzgs duapds Slge
) 4954'@.” uaL;aJ.A‘ uLC Mﬁ
9o cali ol ‘:g e luy SSJJ\
Al Jekenl ddas (3 Luwss)
odd Joidg .ol Qﬂg
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A process used to adjust and
validate the accuracy of
remote sensing instruments
by comparing their
measurements with those
obtained from ground-based

bl puscid ddes (2
Olgal 4B (e Gallg
I o dad e ylaidudl
o @) el @lalid &)l
Vicarious Calibration

OlasMNall (e lgde Jguax!
Aol 8 plasll observations or known Luazypall pulaall o 451
reference standards. This ddyylall ode delud .ddg yaall
method helps to correct for dxnllaill sUasYl mumsal 3
systematic errors and 83421 5995 O Olawdg
ensure that satellite or aerial | @92l of &5Laall Hlaiiw)!
sensors provide reliable Adg590 Wlle
data.
The soil moisture level at ? fﬁﬁﬁ%’ st
which plants can no longer SIS
- slodl cpo K AS o laiel
extract sufficient water from Ul 658 Lo ¢l (§ 395l
the soil, leading to wilting R A
Wilting Point Jgoddl u>

and potential plant stress. It
represents the lowest

Cad degdgg woladl Jgud
i S 305 .ol g

amount of water in the soil

L:g 839290 slall 0 zlg..of&i

Yield Estimation

(e bayl) alsdl s

produce that will be
harvested from a given area.
This involves analyzing
various factors such as crop
growth, weather conditions,
soil quality, and agricultural
practices to forecast the

LJL blul o a5l
that still allows plants to o Ju . l 3”,_;41
survive but not thrive e i
9ol L
The process of predicting . .
| Jgramall dusSS gl
the amount of crop or s'd CLT

on Mazdas GUI ZUSYI
ddos pouaiiy cdode dilaia
(dalizes Jolge Judo gl
Byybg cJgramall 9o Jio
Dl Bogzg ¢ yuilall
cdadan)l deely Il Cluwlandlg
RUNTPER IR FURHTIR

expected yield. rJoiol
The process of forecasting

future crop production ol YL gl
based on various factors e dlaieb ¢ Juo el

such as historical data,
current conditions, and
environmental variables. It
utilizes models and
algorithms to estimate the
guantity of crops or produce
that can be expected from a
specific area in the future.

ULl Jie cdalizee Julge
el a9 lally ezl
Gl oo - Adudl Olpaially
Slei)lgsg Ziled plasuiwl
3 doloall 48 o)
dad g3 Sy sl Ay
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Drought Monitoring, Prediction, and Projection using Nasa earth

system data

(Lol ) m 5 Al il aladily 45lad 55 5 cdy il 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.

sk a5y cdllal) Caliad) Al A1 el Luls (e gim )V aldis iy alaiiine) dad 53 5 ey il 5 eilinll 481y il Joski)

Mapper (ETM+)

multispectral images for the
purpose of monitoring the
environment and land use.

(el ) il cilad ) s
LAY dallb mllasacdl | oyl dalL alaall SO Al Cay e o pall dalll Ca yatll
- Py ajl}
A condition where moisture L@in ) f;ui doglo,
levels are significantly below Ggyls j&ﬁb‘. s ;}Mh“
(4
L. normal leading to unusually ,’; 3" . Tar.
Abnormal Dryness b e Olax o Ol oSen Bolian pe Colax
- dry conditions that can byl slasl § 55
[
impact agriculture water . L:’i;b Ew‘ f‘ji:b
¢ - B
supply, and ecosystems. sl A
A period when soil moisture v . .
, .. . . e bl 4 59N A
Agricultural Drought Shy Slax> is insufficient to support ﬁwﬂw‘&b)w:ji:?
crop. growth hs %% ;
Tools used to measure and
morytor the §ever|ty, iblyos elid) 2 gl
. - ) duration, and impact of I~ W w e
Drought Indices Claxdl Gl s drought on the de Claxl A3lg g 8
oLl 3yl 509 dslylg Al
environment, agriculture, oleall lge9 deliylly L
and water resources.
A measure that quantifies
the severity of drought by Bl (Sdo Do wlide
analyzing the degree of Aoy Judosd IS 0 COlazdl
Drought Intensity Blazdl By deviation from normal SUaddl Jglan e Colys)
precipitation and water 878 UM oleall 48459 (salall
availability over a specific Orre Ay
period
An advanced sensor (aboard | 39zge) poiie Hlaidwl jlg=>
the Landsat 7 satellite) that ng\ﬂﬁ\ e e
Enhanced Thematic ) I ooyl okl captures high-resolution Do badis (7 wlwdy

cddle d30y LBLLYI adaie
doael) 33150 Coigy
92V Sleluseiwlg

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) Ll sladdl ge

An index that measures
vegetation health based on

slas)l dodlw ks io§o
SLdY bl e 3by 3Ll

Index (EVI) )l ! satellite data. e llawdl
Evaporative Stress slg=Y ol el Meas?ures the stress on ) Lﬁs:.:\Jlnal?_?;J\ u,,.wﬂy *
Index (ESI) M‘ vegetation due to wat.er loss | d=d L”.;Lf.«ﬂ ;Ua,.!\.cu uo),.u
through. evaporation 3l eladl Oluas
A severe and prolonged welassl e diglo 878
period of unusually low A o bl Sligius
moisture levels often leading dl Wl o5 s cole
Exceptional Dryness Gl Blax to drought conditions and Bdodd Blax o9,
significant impacts on e 848 Ol Lgmuas
ecosystems and water 3)lgag eBbludl dudl Lol
resources. .olw]!
A critical level of drought P Blaxdl e 7y Sy
Extreme Dryness ylate Colas that severely affects Al ool e Buiw
ecosystems. Aol
A type of drought Uauxbw duisz)ﬁ &
characterized by reduced Hedg Dw‘ bk
o0 Slamg) Sy Slamdly
Hydrological Drought rsaes Gilix water levels in rivers, lakes, olaall lirbos «(590l

reservoirs, and groundwater
due to prolonged periods of
below-average precipitation.

SaeYl Jglas donsis 44892l
00 8T e Asle i)
Boliaall (g3 dae

Land Surface Water
Index (LSWI)

Aoyl olell 05
(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 @udt) dd e
‘9.'\.‘5:2.‘«;‘9 edy il eI L}

Olazdl WY 41y 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

dsb dua) Bildy ety Sl
5T ¥l Joan Lesd 055,
dl 638 bw cdawgiall o0
Gylas dsb)) § ot
Al 43UA) g,k

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
Jasgrall o J3T doglo i
LG ) a5 les ety
(Gl slasdl s dasas
) S coluall )30
lazdl Ul § LS by

Moderate-resolution
Imaging

Spectroradiometer
(MODIS)

B rwgie

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

land, and oceans.

3 29790 pladiinl Slex
Ll cduclilawl LY
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Multi Spectral

Bl suate aslal!

A device that captures data
across multiple wavelengths

Jlghl ae GBI Jaah jlg

Imager (OLI &OLI2)

(OLI-2 & OLI) o)

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

Scanner for analysis. Jdeal) Bodaie diz-ge
An index used to measure Ao ol pasind Auge
the health of vegetation by | Jul>s M- (e « Gl slaill
analyzing the difference 38 oSl glasl o 3,41
Normalized csvedall ool s between the reflected dxidlg w,:o:d\ ALY
Difference Vegetation (NBVI) L;“L;.:Jl m radiation in the red and o 5\:-:23’\ oo dwyall
Index (NDVI) i near-infrared spectra, used 4B8ly0) A8l eslpoell
to monitor changes in plant e OBl 9ol § ©lpacdl
growth over time using Lo Buelunas ¢l g ¢ a3l
satellite data. geUlaoYl HledYI Lgloewsd
An index used to monitor 3 Bole pusciud g
water content in vegetation Adlya) cdad e Hladdwl
Normalized and detect water bF)dies, “‘LAJ\ oo OBl (S gimo
Difference Water oleal) gdall (bl &ge ca!culated by analyzing the m,i}d! Oilolawall CasSy
Index (NDWI) (NDWI) difference between near- o Lg_ﬂ,.&l!ﬁ&iz:.{@ui ‘wﬁ
infrared and green light G dadd e duydll daid)
reflected by surfaces, often a3Vl sgunllg sl e
used in remote sensing. ) e Sl
Instruments aboard the - wn E
Landsat 8 and Landsat 9 cped) uu“’l&by ez
. . ¢8 OlwddY sl
Operational Land [ RTCRSTN satellites, respectively, used s eJsl s 9 luids

ddle oo bolady Pl
2 02 awd Bl
Bodaie duiuds BUS

Paleoclimate Data

PRESFCTA/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)}ﬁ.d‘ ‘_g ol G‘J\
Dl e 2Ll daid
(S55 e claselall i
(el 1) sl
Olidby ol wlal>g
oda e.)a'au.jj ‘gl
LI 48] Ologlanll
Ul Ao, Wl ol aadly

Palmer Drought
Severity Index (PDSI)

b _&ge
Golaml B ulad)

An index that quantifies
drought severity based on
precipitation and

2l Colasd! B0 Ll g
dryog Olaadl Jslao Je

temperature. A=)
state where moisture levels uﬁduﬁ“‘ :)yl} "’A.‘Ub
are critically low, resulting in Mﬁjffbiﬁi“ Leﬁ .
Severe Dryness o> Lolax serious impacts on uk‘ oj\h} ubub e oz
agriculture, ecosystems, and E_BL“}' sl T | 4‘:?;
water availability ‘ 0 P.%Jj 2
obeell 581539
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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 Sdon Blazdl (e §95
cobull Je Cdlall jolny
lalaaYl 55391 3l gallg
o Gl g clgin d>Liall

S35 b g lax ol

Lelaizly Lobadl ol J)

esldal Hlad gLl ¢ £y

ol iy

Soil Adjusted
Vegetation Index
(SAVI)

Jumedl Gl slasdl 30
(SAVI) L1 e

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.

Wdls o) pusiud h5e
sl aidliSy JLdl slasll
G golaw 25T Juli5 e
3 bwds ¢85 Jage
bl slaadl @13 bl

) )l

Standardized

An index used to assess
precipitation anomalies and
drought severity by

o) PSR ge
Shall Jshgll § @l

Condition Index (TCl)

(TCI)

affect certain conditions, like
agricultural productivity or
energy needs

. ol Jglagll & . Ly)lae IS e Blasdl sus
Precipitation Index @ J s comparing current Y . Sl o 2
Slunad! o AWl Jglagh Gl
(SP1) - precipitation levels to A .
tor e Aoyl wllawsiall
historical averages over e T
. . . Aalizee dow) WIAS (S
various time periods
An index used to evaluate 4 o] pAsind 4o
.. how temperature deviations | 8lysdl il @lyssl w6
Temperature Bylydl Aoy dl> 80 W peratu V! » S >

Jio <l ddlaio ;_93)19 e
of chuslysll Ay
Bl o ©lalasYl

Thematic Mapper
(TM)

523! el 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 poual e
Lo Vg ¢dus ol )L"éy‘
(LY Hladl dlude
BULY Badaie yguo blayy
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Vegetation Condition

(VCI) ol > 50

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

current vegetation data to

V> ot pasvind i §e

B chonj él.u.” cUasll

elall SUlo &5)lae JHs
A)li ey Zial)l 3L

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

OB doliwl §o
(VegDRI) Cala=l

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

Oble zmes IS e BLI

e Blazl g oy 430

C)LO}L\A & A:&LMA” )LAéS“
T

Vegetation Health
Index (VHI)

OBl Ao 50
(VHI)

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

sUasll a.ll:-w.\@:egualz&m

SlgzY wliloy (Gl
o5 Loy elldg e gylyaull
(bl slasl dolall deddl

Gl T ddlyeg

Visible Infrared
Imaging Radiometer
Suite (VIIRS)

ol 34> ds gazo
dazlg s yell dxal

(VIIRS) lpasdl o

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

Jighbl Bl dle g0
ool daitly cddpe duzga
ubj)“ aw 481ya) csl ozl
el Jlome (§ Aol
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Ayl Gl duaidy cdd)
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Water Requirement
Satisfaction Index
(WRSI)

Ollasl duls g0
(WRSI) &slaJi

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.

oluad! L1aS (o oerdiid oludin
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Flood monitoring, management, & modeling using remote sensing® 78

(.\.g’a e bt aladiuly Leiadai g lilizandll 5 Hla) 3.:5\_)4)
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 dpelilaa¥) L) iy aladind dy Y1 clel @l aladinly ULl dadai s 48) yal ARSET ilinlad (paral
(W) s eclilimdl il lagil i) G s ecililiadll =3l o) 5 eclilinyill

LAY dalll mllasanl! | duyadl Al zllasaell G SV Al G yadl oyl Al G yad!
e 0 e T |yt i s i
|m§:i\;agn:ﬁj iizllssis Judoxdlly pgaaill plas techniques to quickly assess ;M““ “‘Jjjsjf:jﬂ
(ARIA) padsell 2ol natural disasters and Ll N
(ARIA) Jie cde o dylall eslusYlg
emergency events, such as Bl J3d
earthquakes and floods. i
A Japanese satellite
launched by JAXA (Japan
Aerospace Exploration Dol 3930 QLU (sllasol 103
Agency) equipped with BLaSiwl Uy axallsl (SAR)
QLU s WaweYl el Synthejcic Apgrture Radfa\r NET :(J{\Xé) agflg—ul ;w,\
ALOS-2 “L;b“fﬁl"-\.«,a)) ozl (SAR). It is deflgned for high- | «,2)W wﬂl ww o
(ALOS-2) resolution Earth ;:»Lm}wjl V(I eJJf 3 Lw
observation, including cdaadall &)l 6SU1g cdus )Yl
monitoring land 0225 (@ dadl lpailly
deformation, natural W
disasters, and
environmental changes
The delivery of computing Jio gl Olods Ul
services, such as servers, delgdy opisadly pol gl
storage, databases, and S e Olismapdly UL
Cloud Computing sl g software, over the internet, ' e Low (3 Y
- ’ allowing users to access and | oda | Jgue ¢l (rodsiuad)
manage these resources on- | 93 Whlaly cdlall e 3)lg0ll
demand without the need Aoz 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

Identifying areas where
vegetation is submerged

lgud 0SS EUREUTA ISR

Absorption LIDAR

L?l.,bl.é.m UOL/A:LABHJL)._{J

light absorption at different
wavelengths. This technique
is used for air quality
analysis and pollution
studies.

Inundat_ed Ul:ti :,;:351! und.er water l.Jsing remotg );ﬁ;fﬁ:ﬂb
Vegetation ’ sensing, especially Synthetic SAR ol Lo ccns u—°
Aperture Radar (SAR) - ’
Technology that uses lasers
to measure gas o) )l puseind dods
concentrations in the Sl M § Bl 813
Differential atmosphere by comparing vebaiel 4)lae IS e

duzgo Jlgh 3 sl
EWEH IRV RS RPRETIVES
e[:.ii]b cslggll Bogz Judoes
Skl Jg> luhyy

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.

ook )l puseind duss
&b 0= sloel § Ol

sguall 33,3 L%J}aﬁl s

oda pdSTLLlg wSxol|
.uo.a.h” db}bﬂ;cl:x)ﬂ Z\SP

Extreme Rainfall
Detection System

Bpysdl Hlasdl Cais pllas

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

ERDS utilizes various
technologies, including

Y e Sl caasl
s il I Jshan
Pt 9 4o Ol il
cdddaio i3 ERDS plas

including flood forecasting,
protection infrastructure,
emergency response, and

recovery planning.

ERDS . L
(ERDS) ( ) weather radar, satellite o309 comdilall Hlaly elld § Lo
imagery, and ground-based 830>19 cduclilaol HLdYI
sensors, to measure oo oy i
precipitation intensity, Adeg cde)eig cJglagll Bu
distribution, and duration.
3bliel) Jadlysdl dodoxd
Determining and mapping &b .. ’Qd ﬁ.‘wﬁ
. oo R ‘a\..)auuub oblawll bfw‘
Flood Extent @blwall a5 o) the spatial extent of flood- AueUdaod) doidl] ol bl
i Ll 3,3 i o bl St “
Mapping Ollbaall 8,3 affected adre:s using SAR L}W‘ Slzedl o (SAR)
ata. .oblawl
The |I:>roces§ of planning atnd 2ol ol LSy badass
implementing mgasures ° | - il bl e il
reduce flood risk and . o - ass)
mitigate its impacts G Loy A2l 0 s
Flood Management Oblaall 8)ls) ’ Blazg, dlgigisn sl eld

Dloiwlg cdomdl (ol
dadazillg gyl glall Y]
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y‘i::k’)‘;;fﬁ
The process of creating Bblall suss lallys slue)
Flood Mapping Obbaall ksl ew) maps that identify areas at | bl (2,25 O oS &
risk of flooding. .ollbadll e dasll
TEetexpe;ted tl:er:ntervfal o A giall diagl) 55
Flood Return Period | wllad 51,55 57 DEIWEEN OCCUITENCES OT 1 4 bl cnglade x>
similar flood events in the = i
same area.
o S L;oJLc 48)y0 fUz’:.S
Global Flood , N Amonitoring system that |, . "%y | eyl el
] Eas) el pladl uses satellite data to detect s , .
Detection System T . Oblad e asdl Gug
(GFDS) wlilaall and track floods worldwide . . -
(GFDS) in near real-time S “?JL’J‘ S (4 gy
' Loyd3 puddl 34l
g@)lﬁ:ﬂ ;L«,'a.é.” L.g @9.} zto..@.n
4S50 Ll D65 g
An international satellite ¥ j’,ﬁy e 9 o5
.. claall Calasiw! 4.]53_9
mission led by NASA and ..
, 00 Sy <(JAXA)ASLLI
JAXA that provides global N .. .
observations of rain and i &
snowfall. The mission uses a Il Sine e g5l
Global Precipitation | dwllall cilladludell olid ' _ dogoll 0l | (§ o9
network of satellites to ¥ ISk s
(GPM) measure precipitation rates MBI e A8 g !
ure p P Yo pobdl dellao)l

Measurement (GPM)
and patterns, contributing ooy <l fey ‘

to weather forecasting, s 3 s loo clgbledl

climate studies, and water IR ‘«J‘PL
¢ - ‘) .
resource management. Slsall Blals il Slulyss
ERIN]
T3l pguald jle> A device used to measure 8:;‘“ ‘ ‘a L :;e}! i
GPM Microwave o) dadull precipitation using o RN s .
T . L ool g elldy aadull zlgadl
Imager (GMI) Sl Oladluidl microwave radiation, as part IR INE
(GMI) of the GPM mission. (GMP)L;J.;JBN ¢
Refers to the changes in the . ..
| S Lol ol it
shape or size of the Earth's 3@ S’%;T o
. s . surface due to geological N ) Sl .
Ground Deformation o2l 0gid Jio & glguz (S8 Aol
forces such as earthquakes, el boLadll of Y3
(1 (1
volcanic activity, or J dw Y ol L:j))l)
landslides. R
Technique that uses remote .. e e
Hydrologic Remote gy 1 sensing to analyze and U:JMTifMA'::
> (LA-L?UJ . . ¢ Lga.a.QJ ¢ LJ&UJ
Sensing Analysis for L?.?J I monitor floods by collecting . I ’
plaseiwl Gllal . . Oble dodlaeg g e
Floods . and processing hydrological A,
A o )ladid! OLSE ol L gl ydud
(HYDRAFloods) data to assess and manage Wylols bl
. [
flood impacts. U9 )
Electromagnetic radiation
s Ua Lado)
with wavelengths longer d?jij‘» 3”4&” ) 9‘;‘;& .
- I3 .. . . ¢ s g
Infrared Radiation £lyasdl Camed daiad| than visible light, ranging Q@ FAT O IRTES
700 s o (0 7ol G
from about 700 nanometers . 1 J) egl
to 1 millimeter. e s
})\J“hﬂ‘iﬁ,
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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.
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LYl ] llall ulid)
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Light Detection and

i3 sguall Cass
Ranging (LIDAR)

(LIDAR) L)l

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

images of Earth's surface.

Tl o9l e

48l

Microwave Imager

Microwave
Precipitation Radar

A device used to measure
precipitation using
microwave radar.

Electromagnetic radiation

with wavelengths ranging

from about 1 millimeter to
30 centimeters, commonly
used in communication
technologies ,radar systems,
and cooking (such as
microwave ovens). It can
penetrate through clouds
and rain, making it useful for
weather monitoring and

a3l zlgadl ol gl el puseid g
Jokae)l ulud)

A3 ZlgaY Sloly dolugy

Johar (quublisag S ¢las]
foddlse 1 925 o ol (mse
pidy e 30 dI
Wbl ool § sl Ko

Jie) lally ¢ylal )l delaily
lai 925 (99,5l O3
ladYlg pgull Blis 4iSay
Ldlpe (3 Touto dlazo Lo
)La.&l.wi’b cmilall J\PT

Microwave Radiation | &3l zlgedl glad|

o o€
remote sensing.
. . . A technique that combines ror i by oy &S
Multisatellit shaoll Jglagll Jul>s _ _ ) wor i
) u |§a etite . nk“s, . G data from multiple satellites dellaol Hladl o LI
Precipitation Analysis | dscldaol jldl pluscwb to estimate elobal J | e i) E5aate
(TMPA) Badaie & 5hdl >

precipitation rates.
An instrument used to
measure the location,
intensity, and movement of

.pjbdl Sgiuwn (de

9o dodt) pdsind jle>

Precipitation Radar
(PR)

Srhaall Jghagll do) 4ol
(PR)

precipitation, such as rain
and snow, by sending out
radar signals and analyzing
the returned signals after
they bounce off

precipitation particles.

(@els sadll) Y shagll
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Ranging LIDAR

Slluad! Golid) lad

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.

oobdd )l Uil dods

9 plezYl ] S loluall
IMs e g cdBy 619.4;)”
48yai S| 39l Olus

Sler J1835al ssall
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Satellite Images

deldasYl HledYl BTV

Images of Earth collected by
imaging satellites

lbolax)l @3 (2 Hgu0
Leelidao)l HledYL

Satellite River
Discharge
Measurements

S olasas uld
Leliaol 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.

oo dde Je duaill ode il
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Satellite Sensors

alad)l Hlasdwd! 8¢

Instruments onboard
satellites that collect data
about the Earth's surface

and atmosphere by
measuring various types of
electromagnetic radiation,
such as visible light, infrared,
and microwave.

Jom 48lad jladdul B3¢
Gl HldYl e
Jo> Sllo aex giaddbg
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49,Suell

SMAP (Soil Moisture
Active Passive)

Bolally &) gy ol
(SMAP) dusladly a2l

A NASA satellite mission
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

cycles.

Ayl Al d5Labd dage
«(NASA) &S0,e91 Laall
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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 Lgles 3 501 43Ul
Apagblidag ;g8 Slrge S
559 oI waw J| uals
el sguall G3 8 Loy g
il 398 dnidlg
slypasdl o a.af;lb

Surface Water
Dynamics

Al wldawad! ol pas

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

5l ol pill Jlns 31,0
4Ll Oloxbasll e
SAR by plinl

Back-scattered The

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

Sl (gl lisag ¢S E_la.:o}’\
T e (o Ly of il
4] Jusyd Oy (23!
292 989 s dblugy

Microwave TRMM

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

BN P .
Radiation Jadid transmitted by the sensor. It | i jailas Jg> Ologlas
provides information about S pdseid 1 (]
the surface properties and is | Jledadwdl Glaual Calisen
used in various remote S e
sensing applications.
Electromagnetic The elect:cr:ren:;llllgi'r;grzgfat'on A
i i iati
b liae g ¢S Caddall ! ddzs9 ¢ o lisa g ¢S
Spectrum 7" & - organized by frequency or %Hj;u ‘ ij‘
. (1 (ST _g
wavelength. & ’ j
dads wl> L] wlide
A passive microwave | _\;;J L:;F 3’“&(}
radiometer onboard the 7 Coidl ]
o Je 39790 (4] i)

oS diad U (sllaiol 508
&l Hlacdl Jglan
oold die Cauglly .(TRMM)
dadul Olrgell Bl

Imager T™MI) a3l ) i 59 o ¢y dagiall
& (TMI) % allowing for the observation 0 N ]
. . . o (P9 ‘63’5—” OMadlg
of rainfall intensity, cloud =L
WY glagll B ddlya
water content, and sea ) s O
9—*&‘ 9-&-719 [3 )-b-&-‘
surface temperatures in O £ D
. . G@ub)b} ol;?).sg (Dl;AA.H
tropical and subtropical U . .
regions. . N
The process of evaluating 4ddl 3=k @J\)WSJ| (o3
the extent of damage to JseIls 3luelly dmed
Urban Damage Dol (i infrastructure, buildings, and | 4 xa> dakie J51 S>3Vl
Assessment b pazdl 3blall other assets within an urban Aol Lg) Loy A58 U
area following a natural or ;:L,WUT cdunlo uLwt
human-induced disaster. Ao

Infrared Visible
Scanner (VIRS)

Cod dadYl asle
a5 y0dl ¢l yoell

A device used to capture
images in both visible and

infrared light.

oseall LY pusuid jle>
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The process of identifying

dllasall sbliall Lo

Water Masking Bb el puss and highlighting water- 3 ledde £94all Ja?LMsj colells
olealb 3Uaiall covered areas in SAR dblugy 8393l Hguall
images. .SAR lalyJ!
Web-based Flood u:;:d‘ Dbl ?bj Webjbas'ed tools used for . ASMJ JLM O‘.jf.i
Tools o (o d>iall monitoring and managing 4815 pusiady i Y
NGO floods. Aghlals wbladll
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Groundwater monitoring using Remote Sensing °

(32 oo Jladiinl) aladinly A sall olaall 48 a)
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.
slall il gina g <l i) Aaglial dpelilaa) L) iy aladid Ganali 3ad e ladin) Hladiuly 4 gl bl 481 50)
pail (8 el 138 2ol (s AY) 22) e Jladiu¥) Gl ydisey A )Y Apdall Jlae (8 sl Jilad JA e A al)
(Al ST (S8 Sl 3 5 gl 551305 A sl ol 543

LAY Al mllasadd! | & yadl AL llasadll Y Al (o yadl o yadl Al ooyl
Devices that measure the
rate of acceleration or Eolall Jdme poluit) B3g221
changes in velocity of an P9 (e ds o § i)
. object. They are used in oo ! (§ pasuid
Accel t L) Lo _ o . L
ceelerometers o o various applications ¢d>Madl uid 0 clidaill
including navigation, il eyl Jud=ig
vibration analysis, and Syl e
motion detection.
. 59 NESNIN Al
The hypothetical shape of | = . hd “90}9 M
, S giwn Ja.w}m Jiao L§..U\
. Earth’s surface that e
BPYEN] Tiao OF o) LSyl aw
Geoid 5 5f o3 el represents mean sea level o ez ST
@a) e and is used as a reference U o) L
(L2 : : ol gy pasidg
for measuring elevations of oo Ll oo )
land surfaces above it. i "wisy 2

Global Land Data
Assimilation System
(GLDAS)

Oladwd (plladl plladl
o2V Jg= 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
ca&wljlnéy‘ﬂ; &3)[3)\
& &)l do )l Gldecs
RV aw il
BBl o Slesazo g5
Qg lall Jo a8l dlle
WS R F ISP
slasdlly (Al digby Jio
.48kl Oladusg cL;,glﬁ‘Jl

Global Positioning

plasdl Jlieo! 83921

Devices that receive signals
from GPS satellites to
determine the precise

o0 ShU] Juditd e
3 oladl &ueliaodl L3
dodoed Wl plad] dous

i 31 g0l dodoet) ol T oo 3y ¢ 31 g0l
System Receivers Slyalt v "’d location of the receiver on d:’ e . 39 (G»PS) @3?‘
gzl BN 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

(©lals) 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.

Jre § Aol byl
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

S §)95 Ly (52by Jida

Lgioglin BAS) cpucu (J515

29bxe Jg> cdilygl &Syl
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Mass Redistribution

WS )95 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.

Bale lape o () ddasll
8,8 Jsls SN £33
Ja dg=law L}s‘-gi Ao
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ol )1 JUasS o cduudaell

Microwave K-band
Ranging Instrument

Bluwall (b3 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

Olelad] pasvi jle=>
Kool @las (§ 4885 duzgo
Adle B0 ©bluwl! bl
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Microwave Ranging
System

SBluall jold ol
W3 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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Obludl jobdl 43,3
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Monthly Mass
Anomalies

(Sbalall) l3gial)
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

Ol @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
L8V @b e
(SST ) drelidasodl

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
ool & dua)d)

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! 095500
(TWS)

R
The total amount of water
stored on the Earth's surface aw e d535eall ol

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 Jlaia¥) ladiuly al Y1 ) a5 A8) )
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 BTERERWES

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

PV Al

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)

ERPTEWRE]
lilal) &3l
(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“ A=) 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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The process of restoring
degraded or damaged land
to a healthy, productive, or
natural state, often through
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Ayl A
control. -
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degraded or damaged land | Cusu LY Cubyad I of
to return it to a more natural 2L dl 0,81 1S5
. e e or productive state, often Lo Wity .doxiing cduandall
Restoring Lands YN Balasul . . o . .
& &= involving activities like deall dole) ddos Joid
reforestation, soil i) Bole) Jio Ala il
improvement, and ebadl Balaxuwlg cdy Al (puig
ecosystem restoration. Bygadiell diudl
The portion of carbon found .
L . . 9z gadl 092Nl (0 ¢3=
in soil that is derived from 3 yj‘d y)ﬁ el
o (e iy (I
decomposed plant and Ailguodly 3L slgol
- . . . ¢
Soil Organic Carbon LA & Goandl 093,801 | animal matter, which plays a 3{&3 e S
2= " R digsaz § Lo hos by
critical role in soil fertility, NS e e P
L‘?LA.’> (LG.UHU (4
structure, and carbon S L(i-é 89 €5

sequestration.

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

62hI drlis]_pis ol

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

Aol ol padl ol of daed
Sy G cdgll H950 a0
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remaining stable.
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Precipitation Measurement and Monitoring using Remote Sensing 1!

(32 e i) aladinly J shall 481 e 5 L)
The Global Precipitation Measurement (GPM) mission is a satellite project that provides

comprehensive and frequent observations of global precipitation.
() s siase o Uaal) J skl 35 Sia 5 Alall L8| jo i 5y oelihaal 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.

(JAXA) Asbll) eliadll CaliSinl AN 55 (luls (p AS yidia diliad dage (TRMM) 424l e J e (il dga uils)

() g g o) HUael) J sk Al )5 481 e Lgia 4l

QNS AL zllasanll

duoyall A2l plinyaoll

Aygpall ARl Lyl

Active Remote
Sensors

ozl Hlasdwd 8¢

Devices that emit their own
signals (such as radar waves
or laser pulses) to detect
and measure objects or
phenomena, then analyze
the reflected signal and
collect the resulting data.
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Advanced Microwave
Scanning Radiometer
(AMSR)

Tl pudie g
Olrgall (sl
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A remote sensing
instrument that measures
microwave radiation
emitted from the Earth's
surface and atmosphere to
provide data on various
environmental parameters
such as sea surface
temperature, soil moisture,
and atmospheric water
vapor.
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Air Quality

"‘5‘@'” 839>

The measure of the
cleanliness or pollution level
of the air, typically assessed

by the concentration of
pollutants such as
particulate matter, nitrogen
dioxide, sulfur dioxide, and
ozone.
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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

cod il wld e

An instrument onboard
NASA's Aqua satellite that
measures infrared radiation
emitted by the Earth's
atmosphere to analyze
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including visible light, radio ob};,n L3l QL;%J‘
(4
waves, microwaves, ) ?, y o ’
. . o dai)lg (dadull
Electromagnetic infrared, ultraviolet, X-rays, 553 datlg celyocnl
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communication, imaging. sl LY
The process of observing
and tracking flood events cbladll &gl adly Jo)
using various methods and by @b plisuwb
technologies, such as o olaadwdl Jie cdegiio
. o r e remote sensing, Lyl dloyVl lblog cdad
Flood Monitoring Sblawl 43)y0 Ing cdogadl sbaydl Wllng e

meteorological data, and
ground-based observations,
to assess the extent,
intensity, and impacts of
flooding.
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Geostationary Orbit

ol @)ysmdl 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 duebdawdl 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

Ol sl Loy dia

A Japanese satellite mission
designed to observe and
monitor global water cycles,
including sea surface
temperature, soil moisture,
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Global Disaster Alert
and Coordination
System (GDACS)

olaad) (e dualladl and precipitation, to better L .
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Earth's water resources in éuffb‘ 0‘9:{% > S
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real-time alerts and
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information on natural and
man-made disasters around
the world. It offers details
on the impact of disasters,
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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

hog -l

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) dubgll 50!
S9! 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 elbidawYl HldY
ddadll 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

e
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allowing them to cover 2 o uo’; Lt
. . ) dudasd po Vo Bodse (3ol
specific latitudes or regions o3 5,51 Jes
rather than the entire globe. B c
Instruments that detect and Ay s 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
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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
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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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Temporal Resolution doayll d8ul imaging system. It -

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

(Joalad) LoD 481 5l 22 (e lains))
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

S gy edsde

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

yguonl] ASII s

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.
In Food, Energy, and Water Nexus: A Consideration for the 21st Century (pp. 129-147). Cham: Springer

International Publishing.
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The process of assessing the
extent of plant coverage ina | Gl slaill HLADI S udss
specific area, including trees, | U3 3 Lo Ao dilain (§

shrubs, and ground ot:L_an Olpazidlg JLZJEH

.. . . . . . . £ ‘ - . oo “ ‘

Canopy Cover S Ll vegetation. This analysis is ufﬁ’ @aw @53?0.: LS\J
Analysis P i used to understand el 132 paseindg 6l

- Coe vegetation density, 3l elasl @w‘wﬂ

ecosystem health, and the | @1l ¢ gl plaidl diog
impacts of agriculture or RER Sl of cdely3l
environmental changes on L dalaie
the area.

Refers to the overall
condition and vitality of
plants in a specific area,

including trees, shrubs, and
ground vegetation. It
involves assessing factors

5L dalall Cog o)l s
Ly 3 (3 Loy cbo diihaia 3
e Toate ¢ 3Ll s Uil
Aoy SbLlg Ol azddly
Jalge @udtl] 1 Jadiog

. . such as growth density, leaf | . . :
C Health rasd| Sgammall doio ! cgaill ABLS Jio B S
anopy Healt @ o health, and the impact of Aadlny AU Jho 31

_ _ T Y 8G9 «3lygYI

pests or diseases. This _3 s ,3 d?j £
L ; c)b Iyal 14 dadg . o)l

evaluation is crucial for : . B
i ) dad) Al 0gd) dneadl

understanding the ecological T oo
89 elSludl Gladl plasd)

status of the plant system i S
. .w\ 3)‘5.AJ| Q)L}l
and managing natural

resources

The process of measuring

and recording the B)ly> dmyd Jumady (ol
temperature of the canopy | «3ld! slasll oo Lda)l dadall

layer of vegetation, which o0 A s dasate

includes the upper parts of 83 bladlg el

Canopy Temperature Hyly> dzys Jallys o) trees and other plants. This 042 & ddoa)l 0da ueludy
Mapping Sl ggazmall mapping helps in GLl slladll &)yl g lall

understanding the thermal Ao 3 535 O oSey &)

conditions of the canopy, W EIVESYP bl
which can influence plant Sl gl plladl Sleoliong
health, water stress, and ple L,K..u

overall ecosystem dynamics.
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Chlorophyll Content

LIS NINTTVESS

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.
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Chlorophyll Index

Jud9) gl e

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

o lxall gai 4dlye

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

d>lye a8
deolomall 503

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

09) desloxall 543 e
L Wity . (sbasl J) dsl)3l

4CJUL3~.U| O Sl Bddowe

‘L“Sﬂ-"J‘jﬁJb “:Jl.:d;” d.w

‘s g dodods

ity Syl 040 5003
Aoz o) gred 9l dxrg)99) g0

deluog HldYlg iVl
5305 & Joyall s h2S
ciaelll lalaadl 8yl
5adlg coMSdadl g
Slasll Jg&\}o._)

Crop Monitoring
Systems

ool ddlye dolisf

times.
. ol Ciliaidlg olgadl
Tools and technologies used . u", A
to ob d analyze th Ve oy 48]0
o observe and analyze the Wi o3 b 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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Crop Pest and
Disease Outbreak
Detection

LYl s e Gaasll
NI =P

Involves identifying and
monitoring the occurrence
of pests and diseases

uses various methods,
remote sensing, and data
analysis, to detect early

signs of infestations or

allows for timely

affecting crops. This process

including visual inspections,

infections. Early detection
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improve yield outcomes. e j
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A process where
observational data, such as
weather conditions, soil
moisture, and crop health
metrics, are integrated into
crop simulation models to

Jroloeall 86loxe z3led L9355
ilad dolie &80 Ul
JIg>Ib dalazall SBLI Jie
Aoy pall dsbo)g drgnl!

Data Assimilation in Sl Jud=dl improve their accuracy and J=21 e ldg (Jamoloxad!
Crop Models Juol=all Z3li § predictive capability. By el 0da 8B (s
continuously updating the Loy ¢5adl e g3)u8 33459
model with real-world data, Oladgl @iy prow
this technique enhances the 8)lsY d3g590 Wluogig
model’s ability to provide L ] pudandy ¢ Juoloxll
reliable forecasts and
recommendations for crop.
Occurs when light hits a
rough or matte surface and | «pés gdawo s9all plibasol
is scattered in many & Ladily caed pé s of
directions rather than o (& wdid) ol e ST
Diffuse Reflection ol SR reflecting in a single, oSl e Yo (olalzsyl

predictable direction. This
type of reflection results in a
non-glossy appearance and
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Digital Soil Mapping

3 1 Lasly o

allows objects to be visible Ldalkiseo
from various angles.
The process of creating
detailed, spatially explicit Aduadi badlys clad] ddes

maps of soil properties and
characteristics using digital
technologies. It combines

2701 ptlasd) 45Ky
LAued)y ooluss ‘ﬁ\m' Sy
OUL Lasl =zl oda ST

(DSM) (DSM) data from various Sf)urces. Jio 5.3.).3.3.@ )bba-n.f,ﬁ
such as remote sensing, soil Glueg el e Hlaidw)!
samples, and geographic Sloglaall @lalg ¢l
information systems (GIS) to | asl,s zUSY (GIS) &dlyaxll
produce accurate and high- A8 ddle g cdads
resolution soil maps.
The process of identifying L .
the presence of diseases in ;lj'w o2l Aﬁ}j&m
o 9 Jaoloall of 51,891 s
|n'd|V|duaIs, cro'ps, or Aoinls Aikieall clisd
en.V|ronment's. It involves U e i)l dkac
various t.echmques,' such as LYl Jie dakis
Disease Detection o2l Caas medical tests, visual o padl lslaally cdpdall

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.
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Spectroscopy ? ; . B ERY I CROVER L]
wavelengths and intensities bty ol gall Jlghal ko
of the emitted light, S R
. . . - g,u.S WOy D= &W| ;W\
scientists can identify the 5 2l B3l sl
composition and properties S ol ;”w J
of the material being e
studied.
E>.<tern:.=\I factors that Lo 53501 uomylsd] sl
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[3 W
and functioning of . | ey dgislss slo]
‘Qb.«] (1 <
organisms and ecosystems. . _,3 . I F9
' ol Jeddg .88l dusud!
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db}-\j ‘ubyln.j‘ d.a\yj\
pollutants, extreme weather 6 culdll . ALl
(1 ()Mﬁbj
Environmental Al ohslead) conditions, habitat j:;j T Jilgall
Stressors o ’ destruction, and other IR J&fj LT
) , o dunle pgd dadg .dejeiall
disturbances. Understanding . -
) Leblal e Jaally ¢ Jalgall
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. ] dwayl &’b b.ol Toomo b&.&u
stressors is crucial for U wr i
. . . dﬁ)]ﬁ)‘ 039> L;LC dadlall
maintaining environmental lams 5 | o]
(4 M ‘L&.AJ\JJ
quality and protecting ) fs "‘ 9'*25‘” -
biodiversity. SSaadle
A type of electromagnetic
radiation with longer
o [E5RVE N
wavelengths than visible & -
. gt . d\3b\5.> Mbl).in_g_).@.gl
light, typically ranging from X N b
: (3ol 9l oo ST dyrga
15 to 1000 micrometers. FIR =7 s _
. o Bale JIgbll oda #9139
rays are commonly used in 10350 10005 15
various applications such as S st J .2
e e . . . ;).A:eﬂc,ouda.:u),\‘a.,\mj
Far-Infrared (FIR) elyosdl Cod Ayl thermal imaging, climate e ikt slidas 3 WG
Rays (FIR) d>gall dsglo studies, and medical oo Sl g W
: - ’ C)wa&j c@)b::!‘)::&,aﬂ‘

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.
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Feature Selection
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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
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Field Crop
Monitoring

Azl Jusolonoll dddlye

the model, improves 213l ) d8Ls)
accuracy, and helps in 2SI UM (pe ilia)ylgdl
avoiding overfitting by Al O3 Calgdl de
eliminating redundant or .oblJb
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 PP AN WER]

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.
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Fourier Transform
Spectroscopy

sty uall ol
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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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Gamma Radiation

Lole glas)

g
A type of high-energy
electromagnetic radiation . .
emitted by radioactive GBI e pupblineg 65

substances and certain
nuclear reactions. It has very
short wavelengths and high
energy, which allows it to
penetrate materials more
deeply than other forms of
radiation. Gamma radiation
is used in various
applications, including
medical imaging, cancer
treatment, and nuclear
medicine, as well as in
industry and scientific
research.
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Gamma-Ray
Spectroscopy

lole dail dsllao

A technique used to analyze
the energy and intensity of
gamma rays emitted from

radioactive materials. By
measuring the energy levels
of gamma rays, scientists can
identify specific isotopes and

determine their
concentrations. This method
is widely used in fields such
as nuclear physics,

environmental monitoring,

and medical diagnostics.
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A measure used to estimate
the amount of chlorophyll in
plants, which indicates their
health and vigor. This index
is calculated using data from
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Green Chlorophyll T .. sensors or imaging o0 aeas @lily pldsuuwl
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green light reflected by sgall baails (S ¢ pgaatl

chlorophyll. It helps in OF oSl sl
monitoring plant growth and | § Jeluo Lo 929 ¢ Judg oSl
assessing agricultural g Jrolxall god diBlye
productivity. Al Aoyl
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Image Calibration

29! Byalas

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
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Independent
Component Analysis
(ICA)

Uianodl U gSall Juloes
(ICA)

improve the accuracy and Jud=db alal) yguall (e
reliability of the image data Ny
for analysis and
interpretation.
A method used to separate . s 2
P ) pdseind Ao

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
Az gall Jawgiall 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

BLLYI 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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Noise Reduction

sl gl Julis

The process of minimizing
unwanted or irrelevant
variations in data, images, or
signals to improve clarity
and accuracy. In various
fields, such as audio
processing, image analysis,
and data transmission, noise
reduction techniques help
remove background noise,
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Normalized Burn
Ratio (NBR)

Aylaall BlASYI dawd

distortions, or errors to bkl J59 gl
enhance the quality of the
desired information.
o o8 Hladiddl) ge

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).JJ.” 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)

S99 g0
Lf‘!‘f‘h” L}.’“’Q”
(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.

ESl ol pasind ge
(Lrasdl) Jxda)shl) ]
G delug 929 . UL §
‘3 sguall (Sl &5)lae
“_”;yoﬂ djhU Badowe oldlas
e 3yl 1535 ] pdw Lo
bl Lige ) JWby

Nutrient Deficiency

f,au’.]\ ua.a.)usg_n.}i&]\

The process of identifying
when plants lack essential
nutrients. This can be done
through visual symptoms,
soil tests, or advanced

02y (@ OBVl s
obiall jaid L g
0509 oLyl d31A)
Lolaall M- (0 Sy ol
oo ©lixe Jaos of ¢ padl
Olads plasciwl 9f (dy )
o6 sl Jio dediie

i a51dal! i i
Detection 43 techr.lolo?zlesI I|I;e trerrtjiote e @idg casd
sensing. Early detection il e Sl Sl
helps in taking corrective o e
. . Ao el Y1 3lslg
actions to improve plant s ‘3J“ ]
[3 CAMAJ
health and yield. UA ‘w S S
Ol doo s >
AL 8sL)9
4bl,2 5350 )guall plasciul
The use of photographs, Bue Loy WLt dniilall
often taken from drones or DLl ol Gl e wilyils
satellites, to create detailed daslys clady cdaclilagol
maps and 3D models of dadl A5 Z3ledg cddauads
Photogrammetry in . . agricultural fields. This oda ueludy .daely3ll Joi
8 VI | de g s st | 28 3 Al dyind

Agriculture

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

d8lye § oliell daill
Sl g ¢ uwoloes dedls
& 8Ll (39,0l Caliseo
Ol 3l eglgh>
delyl olan dsusuall
dlaxllg

Plant Height Mapping

ObLadl 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.

gLl s gs Laslys < Lad)
b Bales Lo dalaie (3 UL
pyadl plisuiwl @3 i8S
Hlaiwl lads o (gl
solsall Al Las s (o5
95 &3le e oy
doo 93-3-533 L
8ylay fLQL,al ¢ghuo o
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 wuss
e Sl L il
(Glazl Jie cdakizes Jolge
OS"’::‘ﬁ LP‘J“’S’UT ‘olé")i\j
dglaodl plaseiwl cldy pla!
9 ladiewdl Byg=l of & adl

oot ¢ pguaill Lok

9 bl Oyl § @lpadl

Ol hge pldsiu of da ges

across a field or area. This is
usually done using

other indicators of stress. Slg=2d (5,3
Sl zuo g5 Jaslys- sl
The process of creating AlgzW @bl (oy25 44889
maps that show where and | .dias dikaie 3 51 o Ja> @
how plants are stressed el &3 @iy Lo Boleg

Sl e cdilien el
HLdY gl Gl 09

Plant Stress Mapping | <UGldl slg=] bl ewy | technologies like drones or aaSl el g cduelida)l
satellites to detect changes e Tykas Gl ol e
in plant health, helping de bl bos ccnlddl Ao
farmers manage issues like | AST8)ls] adad e cpeylsell
drought or disease more @ SSlinell dgzlgal ddeld
effectively. Jine dgpamo lg) (o200
o2yl ol (o8Il of cCdlazdl
Involvgs the processes and Slolanlly llasl
practices used to handle, e .
tore, and process crops (355 Bl § o !
store, s Lgizdlaes ¢ soloall
after they have been oo elle nslas
Postharvest ) harvested. It aims to . B 3 .
dlazdl das Lo 8)yla) L . 8oz (e dadloll
Management ’ maintain the quality and . e
tend the shelf life of | =0 b Al cdgaall
exten es'eﬁleo. Wil Olasss cslosiial
produce, ensuring it remains BRI TE
‘al.\;ug.u))l Ligalag cdzylo
fresh and safe for 2ol o Igrad 6 o
. (3
consumption or sale. #79 >
Are a type of glal oo £
electromagnetic radiation JIsbl 93 qunlolisaeg eS|
with long wavelengths and Glaayig cdgl 490
low frequencies. They are Ja pusind Aaisie
Radio Waves Lgal))l zlgal used to transmit data Jl 92 LS (LS bkl

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

like Wi-Fi and cell phones.

hlaly (13 el @

YLy cgaplsll

(S lgh Jro LS
AJﬁA:mJl g.é."»lj.@)lj
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The process of continuously
observing and analyzing data
as it is being collected. This
allows for immediate

U1 OUL! Judoxs g dudlye
LT Lghdowy plaallg dlgna
Gyoa)l aasl = oo elldg

Shortwave-Infrared
(SWIR) Radiation

;)azdl s C)Lcla.ﬁ:}"
(SWIR) 4= goll 8 psad

A type of electromagnetic
radiation with wavelengths
longer than visible light but
shorter than mid-infrared.
SWIR is useful in various
applications, like detecting
moisture, monitoring
vegetation, and imaging
through smoke or fog.

Real-time Monitoring dulamlll 481,01 detection of changes or Los «d8in T 9l ¢ 435 T e
issues, enabling quick SN i pdl ol iy
responses and decision- 8 raleadl Clyl,al) sty cts)yllo
making based on current Al Gloglaall e 2lo
information.
Machines designed to
perform tasks automatically oo S sy ‘M.,al T
or with minimal human 91 ¢ oI 13 Lo} olagal!
intervention. They can be P9 - S JSan
Robotic Systems ASI AUVl dedasyl used in various fields, such | 48.Jlg 8:lasJl 85053 f..\:'a“i
as manufacturing, Jio cdalizee OYlxe (3
healthcare, and agriculture, cdouall Lle iy cauiuaill
to increase efficiency and Aehylg
precision.
gl oo g
b 53 (suaboliiag oSl

(3ol sl oo ST (zmge
oS dail oyl S
WYl o9 Alaswgiall ¢l yosell
glai)l oo goill lda Je
OIS elpandl o dxid|
a5 I yuadll Olrgall
Sliglss § Bupie Al
ogb )l CaaS S cdibize
L] (Gl slasll &dlyeg
9 O IS (e pguaild

oluall
Imtagmgtﬁrtd:ts captu.ri Sl o1 ¢ pguss Al
systems that take a quick, 3T . ]J}é)nowuﬁ

single shot of a scene or
object at a specific moment

(3 oo Agae Ao (§ (36

Gl aledl Lasly oy

Snapshot Systems Saslll posaill dalasl ot dsviud (8 e 2y
P Y - * in time. They are used to & g 5
. )99 Hguo 9l cliln boladly
capture instant data or Tl 099 6S) .
€ LAl?:AJJ
images for analysis without e { g -
. . . +0 yaduinn
continuous monitoring.
The process of creating MY b g5 Jasly=- < Lad)
maps that show how certain | «dixe yalbas § Juol=!
characteristics, like soil douo 9l (LA 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 A
understanding differences | ©EMsY Glwly dnlo o
within the area, allowing for dleld jiST Blaf glal e
more targeted management | Gsd=s e 3555 @bl,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) e A
A technique used to analyze uj;iﬂod-w L‘; ZLL,ob:J\“
. . . &
changes in the intensity of 05 o gt o6 uSnial

g dalises Lrgo Jlghl
OBl giéw Olws ac

helps track growth patterns,
health, and changes in
vegetation.

Spectral Derivative Sl Blaa)l the spectral data, it helps Lg:ji J..Cl.wﬁj. lau:.il
highlight subtle features and ‘d . “’l; ;3?4‘,) o
variations that might be ebyp“yb ‘QWI
difficult to see in the raw 00 03508 G gy 42,801
data. Pl pe lgiamdle cansal
Al bl
A technique that captures
images across different JIghl e yguall Jaails duss
wavelengths of light, not just | w9 csgsall dalises duago
the visible range. This 295 29 -3l Gladl ladd
. , . provides detailed dlgall Jg= dduadi Gloglao
Spectral Imaging el sl information about the 0o Byall § Aol Olawdlly
materials and features in an | of dlguwail &8 Judos SN
image by analyzing how they Jlghl dic ¢g5al )l
reflect or emit light at Adlizeo duzrge
various wavelengths.
Examining the unique
pattern of light reflectance oSy w8l daeill jamd
or emission from an object | i ez (o dladl ol csguall
Spectral Signature ) or material at different ; &:«.?y.dljbi e Ble
Analysis ddudall dasadl Jud=i wavelengths. This pattern, or | 9l laaillda .Aslu.g? Aalises
"signature," helps identify Slgadl dpds § "deuadl”
and differentiate materials uaibas e 2lu iy
based on their specific Lo Lols Bodse b
spectral characteristics
A data normalization Ul @abass of o 4
technique used to adjust for | BNV leus) dedsuiuel!
variations in intensity or P9 oebdall of LS 3
Stanqard Normal ool sall il scale. It transforms data tF) a Sl el d.)_g:u) ejm
Variate (SNV) - - common scale by correcting &b o e polidie
for differences in data & Aol @Byl gruomsas
distribution, making it easier Joom lee «bldl poigs
to compare and analyze. A g AST gk g g ylie
3 ool il 28 dulys
The study of how vegetation, 9 Jaolxe) Sl slaill
such as crops or forests, 290 & ('@\...57 coble
changes over time. By Jedos IS e g ¢3!
Time-Series slasdl pad Judsd analyzing data collected at 3 ez Gz G bl
Vegetation Analysis 0ol ae G| different times, this method o deludy dakise ldgl

98 blail dnlie (3 4yl
cdsoMun g (L;Lu.ji clasll
s o Sy @ sl
4ds

\WEEN/ 5
2

89

deljjllg diié il dahrin

daaiall a0 ill




Transmission
Spectroscopy

A5 gl &3lail Cdlas

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
o0 digs e 503 (Gl eganll
954‘4)‘ M s R e éblﬁ
b 909 8olal e pou (I
oabas du=s (§ el deluy
‘Leléligj ‘L@,.éfy JJA cdaladl
Agisiag

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

ﬁ‘J.?u.w' X l,\)}sal\ sl dsas
deludy &l cpall 653

Ultraviolet (UV) B399 422V yguail _ o sl § doadl ol
Imaging (UV) drmii] helps 're.veal'detalls tha‘lt are 3w, o5 Y &l Juoli
not visible in regular light, - L”L,Lm ol Sl
such as certain material o= .
. . . g Olow 9l cdiao .)lyo
properties or biological " .
RS 7Y
features.
Aoyl 3 pdsond Ayl
A method used in agriculture | olwe Jiw cods-dwll d3LoY
to apply inputs, like water, Oldaally Basdlg ¢5y)!
fertilizer, or pesticides, at Jasdl sl aax & il
Variable Rate OVl L) 6555 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
‘J)\yd\ f‘“\’.ﬁ"“‘ > @
c Joleall & ] 83L3g
gl o Sl
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Remote Sensing based Crop Yield Monitoring and Forecasting®*

(32 0o i) alasiuly Jualaall alis] o 555 481 )
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.
eialis) 5 Jaalaall dadle ani Gslul) 138 iy s Jaalaall Xl e iy aii g 481 5al 4y gall ) diliadl) ) guall alasiu)

A0 5,0 &l il A dlee 3 e s bl ) gally il selu LS
LAY AL mllagacl! | dwyall AL pllasaod! BV Al iyt dyadl Aalb oyl

A type of insurance that

1l Al (ol opo S
helps farmers protect their ol <

N.L.,aw Ll
Aericultural crops, livestock, and other J 9; b N “k"
& 03 el farm-related assets from A D (05
Insurance § . . Ao el 3 dladiyell
losses caused by things like e T .
9\ “_)LQ)“ 3\ ‘495-?-” db})’\
bad weather, pests, and 65T ol L;T Te mad
. [
diseases. S S e
The key factors that affect G55 G Al Jalgall
Agronomic how well crops grow. These Jrolall gad s Ao
Pagrameters dpe3ll Olpacal] include things like soil 839> Jolgall o el
quality, water, climate, and | &Sy «FUdllg colully cdu Al
how crops are managed. Jolall 8ylo]

A technology that uses e
computers to analyze and ’

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

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

Processing automatically detect Sl SIS e
’ & e’ g lgidwxig & sl
enhance, and interpret red Lul.a.b J ’
visual data. -
Refers to the large volumes A UL e 808 SLsS
of data collected from S
i ; dalize jobas (o lgaezr @i
various sources like sensors, e . )
. HledYlg el padidiuall Jio
. . satellites, and farm .
Big Data in delyyll § dosuall UL | equipment. This data helps Oldaaly cdaclilao)
4.6244.! (] . . - -
Agriculture 3 i quip P ULl odd ueludg ducly3l

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

i3 331 e el
& Vg syl olag Lo
g Nl _\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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Biophysical
Parameter Estimation

Ol psiall pads
45L58 9!

Involves measuring and
calculating the physical
characteristics of living
organisms or their
environments, like plant
health or soil properties, to
understand and manage
ecosystems better.

ulbal Clusy (b3
9 dusdl SUSEW asbyall
91 bl dedlw Jito (lgilin
“m@iﬂ Gﬂﬁj ;a..\_)ﬂl uajL,a:-
‘:‘KJL«'J cdusad ‘oﬁﬂ\ §)lolg
sl

Climate and Weather
Data Integration

Oblo mes

The process of combining
information about long-term
climate patterns and short-
term weather conditions to
improve predictions and
decision-making.

blail Jg> o glanll paz
cdgr oo LYl dgl FUAI
Yl 8 puad uilall Cag,lbg
J=T o 53T 4gz o
"CU.’AJ\ d3;>- C)la.é}ﬂ\ sl
domumuall Syl 3Ll
aslaw

Crop Biomass
Estimation

al:&]lﬁ.\.fﬂ
Juolall gl

The process of calculating
the total amount of plant
material or organic matter
produced by crops. This
helps in understanding crop
yield and overall health.

9 ALl ol gl dueS Ol
Ll &) Dgaanll B3LI
8 delun b 929 . Juolxall
" Jolonall G ] 0gd
Aalal Lgiedw g

Crop Calendar

Juol=all (0.3‘9.53

A schedule that outlines the
best times for planting,
growing, and harvesting
different crops throughout
the year based on local

pladl jlde e suz Jgi
(aaiy clely il Juadl

cdegyiall Juoleadl sla>y

Sgall FUA e 3y elisg

Crop Growth
Modeling

Jisolomall gad driad

models to predict how crops
will grow under different

conditions, such as varying
weather and soil types.

,uJLbJ_ (RPN TJJ..?EA
climate and weather Bjijf o
conditions. '
The use of mathematical suial) Aol zdlos alsir

[OESIN WEESN PUNE-W-A ¢
Olpds Jio cdabizee Byl
LA 15509 ¢ puiall

Crop Simulation
Models

Jeolowall 8loxs 5l

Computer programs that
mimic how crops grow and
respond to different
conditions, like weather and
soil, to help farmers make
better decisions.

303 19 dpgul> galy
G Jaobrall Llowianlg
Jlg=l Jie dlises gl
Bielune g duillg ¢ yudlall
SUUCRES RSN
peholone oliy Joad]

Crop Yield Forecast

Jusolomall & ¢ gt

An estimate of how much
produce or harvest a crop
will yield at the end of the
growing season, based on
current conditions and data.

o k)l &S s
aBsill ZYI ol cJgrazmall
Zialll Byl e 2Ly
LAsliedl by
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Crop Yield
Monitoring

Jolowoll &3] 210

.
The process of regularly ol giall 3l dddas
checking and recording the Ol elanll Jazeudly

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

Mg cdguamall g0 Ct‘u}”
8slaSJl cpo WSTI YT 0
& doiall Sl 3l

L bl 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 pdscins @b
Jeadlg cdlzunal UL (40
D oy dgandass e
g elldg dghdoey plall
LMoy dgids oless
Szl 3 Ty plasaw
Aall O3 dalasd)

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

cduclilasyl HladY plusiiul
Sy ol O il yslally
ULl mazd 6,3 @ blas
[PX:)V Y ‘ubj))\ @’aw dj—’

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

Ecosystem Modeling

el plaidl drded

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

Aapgolodl 86mall Al
el Lulysg e
sl Calisea oy dbolsx)
S S ¢ gl ol

i3 3 Dby SUlgenlly

Environmental
Conditions
Monitoring

il g, lall A3l

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

anelatiell Jamadlly gasel
Jo il § dalisen Jalyal
8359 cgboylly ciylymell Ay
Bugs g el ¢lgg!
Aol @l el 8ylalg gl
Lgie dax Wl L1

Field Boundary
Detection

Jobsdl a9 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
plasial dghailys @ug
SLe3YI o dalisen oloss

O ol of cduelidaiol
Jel= (@ Baelunll b
Loty cduely) bliall

Geospatial Data
Analytics

OUL! Juds
R

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 Judss
Jio cdudlyazl adlgall
JW3YI 909 cdasl,sl
Je Jgramll cduclidasodl
bl 3ilg B $5)
(A58 bla¥l Jg> douoo
L daSlall culEMallg
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Ground Sampling

Sl 33 d8lue

The distance between two
consecutive pixels on the
ground as seen from an

(AhaSS) ol (o BLuael|
LS 2 s Je cpidline
8900 8l cdugr Bygao (10 S

Distance .z aerial or satellite image. It : .
GSD 59 ; o dddg . slidays! .
(GSD) ( ) determines the level of ° . > ? & o JAS uﬁj
detail and resolution in the 3 ? w)}fﬂ s 49 !
mage g Ugaindl Juolanll
The process of verifying the T bl 485 e aaol
accuracy of data or imagery iuuéb;jb e i; R
Ground Truth RERE SN I ESAL by comparing it with actual Sdmil Q'Lwh.:ﬂ 3 e i
1 [
Validation 4yl il Ll observations or i 511 T e !
measurements taken & “’i) i '
directly from the field R
Refers to detailed images of . .
the Earth's surface captured ;lfljJ! s M; )l W
by Synthetic Aperture Radar s S
(SAR) 4.8,0J! Al
High-resolution SAR Jlaldh eble (SAR) systems. These images (S ) &S5 .. @
. . . : o . 428 Ologlan 1995 o400 (P9
Data i dsudl (63 provide precise information . 59l s d“
[3 Eshaw
about the ground, even in “Z\Z;‘P) b Gg b Jb?
< r«k&b
various weather conditions - - ,3 3
and lighting. )
Involves capturing detailed
images across many P .
Il dynin bla
different wavelengths of iib o | i ”p g
. . . ‘s ey
Hyperspectral BBl Zls Auidall 3. light, beyonc{ the YISIb|e Qg eyl aelall s
Imagery spectrum, to identify and i

analyze materials and
features on the Earth's
surface with high precision.

oty slgall Juloxiy daoes)
Adle By (o)1 wlaw 393

Machine Learning
Algorithms

I plasll eyl

Computer programs that
learn from data to make
predictions or decisions
without being explicitly
programmed for each task.
They improve their
performance over time as
they are exposed to more
data.

00 et dgunl> malyy
229 & B350l UL
Ligmo @hlyB 351 of el
N oo S Wimay 092
b (§yz9 L2055 dage
IM 0 @ab}Jl odd sl
o Bodr Wbl gy
<89l 9,0

Multi-Sensor Data
Fusion

B3e>1 Wblo &
Badaiadl i)

The process of combining
data from different sensors
or sources to get a more
accurate and comprehensive
understanding of a situation
or environment.

Byl (o lludl e
‘LSPT 20bas @737 laddiwl
85 ST 0gd e Jgpall
3T 4340\9'- C))’L?c.j a:Jinbj
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Involves observing and
recording the timing of
natural events in plants and

elge Jazeudy d8lye
458 o)l duasidall EolusYl
9 oYl Jie) BLI Bl

Phenglogical A g)giadl Jomlyoll Ai3lye animals, such as flowering, | 8l ‘(@....9?‘@\%39\)5@_1'9
Monitoring leaf emergence, or Auslgo Jio) @ililgazel
migration, to study how duaS dulyd) l3g ¢(8yxg)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 LYl ol syl
Phenological Stages dizglgindll Jlyall fruiting, or leaf shedding, | pascud @l (@l... 5T «Bhod!

which are used to track and
study seasonal and

a'{\M}QJ‘ Ol daslie)
uk' Jeadlg cdlio =l dsudlg

Precision Crop
Management

Joloell 42,801 )oYl

environmental changes. Lgiwlys
e iy Aol § 75
. R ddads 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) oJll adlgall
odd delud G ¢ laddw)!
Dol Byla] 8 bl
Bdauly coluo) dacy3)l
Loo ¢80y (4> Ol
o oeall Z ] s J3a

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

B_}e:,j ‘ﬁ‘..)é:.lz.u‘
&.opg:\ (OML&}))W“ o
degyiell Juol=all )8 Bale

. . 1 sl . . . . .
Proximal Sensing oyl Hladdwy their sonqmon. This heIPs in Jom ULl wosmd Dol 5
monitoring and managing . NS SR .
. ) 8yl0l9 ddlye J=l oy gl
agricultural practices more e
ST dasly Il Ol ylawd!
accurately. -
Refers to up-to-the-minute g lall e AT Glaglae
information about current Ay Jio Ll &gl
Real-time Weather o)l bl weather conditions, such as de w9 cdighyJlg ¢b)lyedl
Data Sl c3qll § temperature, humidity, wind | (29 .Gxaell Jolaglly 7Lyl
speed, and precipitation, Jiw Gy peaxd Wlaghas
often collected and updated. Jolgie
The process of combining Jpazdl @ (3 @bl zes
data from various remote dalizes yobas (1o lgde
sensing sources, like oo el (e il
Remote Sensing Data bl JoS satellites and drones, to Ol ylally cdusblaol HLedYl
Integration A e ki) create a comprehensive D5y (eSS Bag b 09

view of an area for better
analysis and decision-
making.

) clo dlaie Jg> dlolis
Shlyall 3l dlgad Lo Judoes
e Gy Lo 0l Jiadd
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Involves using satellites to
collect data and images of
the Earth's surface and

deluall e8I plusuinl
Js> sgally Clledl aexd
(Sl Mg (2 e

ite- dawl gy 48| yall i i -
Satellite bE.:ISEd ) dlawlgs w,oJ atm(?sphere. Thls helps in Aeoaad) il Ao Jod oye
Observation ducldao)l HledYl monitoring environmental wn_w‘ Dty cilolbod
¢
changes, weather patterns, dalle gl ii 515l
1
and other global e :‘;3
-Lﬁ)->‘
phenomena.
Refer to the variations in
plant growth and e e duass gl ol paidl)
Seasonal Vegetation drawgall ol sl appearance that occur 0yglang bl gad (3 I
Changes bl § throughout the year due to cdogl B9 dall s doiis
changing weather conditions Aowwgall yuilall 8y909
and seasonal cycles
Involves studying how
patterns and processes LV a5 488 dulys
change over both space and Lo g Liley eoldeally
. time. This type of analysis Syl e ol 1da delun
Spatial-Temporal - . S typ vo! o UA &?A . . “.3
Analvsis Goilly QeI Judeil! helps to understand the oo RIshall Slulos 0gd
y dynamics of phenomena by | &8ss oo Wikt Hladl I3l
looking at their variation T die) OIAE U9 ¢ 3T
across different locations Aalisee
and over different periods.
Data points or events that Gl ol Wby blas »
significantly deviate from LY e S SSKiaw By
the usual patterns or trends | o (e 8sbiasdl SlalzsYl of
Temporal Outliers 43l B3I @] over time. These anomalies 0da éd O (Sey . (y03)!
can indicate unusual e A,k Jl wldgdadl
conditions or errorsinthe | ao> ddos § slasi ol dole
data collection process. bl
Aircraft that are operated e ol 090 Jeas il
without a pilot on board. plga) Bale pusuiady Lgiie
. Th | f =J| I Jio cdalizes
Unmanned Aerial Doyl Syl ey a?re common y used for q_syd eaddl Jie ¢
Vehicles (UAVs) b G5 tasks like aerial photography, = VEIJONIT ‘L‘;yf!\ Zeelly
. i surveying, and monitoring, | L Sl ok b Wley .dugll
often controlled remotely or S Jasd of caad e
autonomously. .4k
The difference between the .. . .
: . 3 Dokl &S (o G4l 90
amount of moisture in the -
: : 4uSJ a8V asxllg <lggll
air and the maximum o sleal) e (2l dogloy)
<
Vapor Pressure Dl lass e amount of moisture the air o s
. . . b)‘)} A=y Jie l.g,) ‘b_cuau
Deficit (VPD) (VPD) can hold at a given . S
g Blax o ] de digas
temperature. It indicates ool 01D e 353 ¢l5a)
(3
how dry the air is and affects - 2 o Qu:_f‘")’i
plant water loss and growth. eI O
\REESN /5
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Vegetation Cover
Analysis

Gl elasdl Jloxs

Involves studying the extent
and types of plant coverage
in an area to understand
vegetation patterns, health,
and changes over time. It
helps in assessing
environmental conditions
and land use.

Gl slasdl glg5T dualyo
J=T e Lo dalaie 3 oyladly
c4ln)l—w3 M.bL;JT P.@.Q
8500 dude Tylas )1 sl
odd Jie delung Cdgll
By, all oudd (3 Ayl
Olelusuiwl g 85ludl &l
2Ll

Vegetation Water

oleall dylose 3 g3

A conceptual model used to
describe and estimate how
water is distributed and
interacts within a vegetation
canopy. It helps in

($r9405) (29480 3903
e S puily Loyl pasuiud
J3s slll Jelass g3
080 & Fogadll 1o ueluny

loud Model 56 T ool BAl
Cloud Mode = understanding how plants I pobate o
d;d R <LaJI ‘G‘W\j
absorb, store, and use water e v By i
d how this affect ; A6 LS ddls| el
an qw is affects remote il lals e el
sensing measurements. .
D (e
The process of comparing O Jaddl ZUSYI &)lae
the actual crop yield with oSl ZUY) e cJguazs
the potential yield that could oo Az (S (S
be achieved under optimal Jb G A Jgsazall
Yield Gap Analysis Ay GYL 8 goxall Jadod conditions. It helps identify 02 deludg . Liadl Cig,lall

factors limiting crop

& Jolgall a4 )laol!

Yield Mapping

dr byl baslys o)

distribution of crop yields
across a field. This helps
farmers analyze spatial
variations in productivity
and make informed
decisions for improving crop
management.

productivity and (Jgazall L) (po U
opportunities for duwlio yoyd (e Eaxdly
improvement. Lgiausei)
Involves creating detailed
maps that show the T2 dduats bllys sluc|

28 doolowall ar ] g5
e onsplyall uslucal ¢ Jasll
& G5! b el
Shlall 3l cder byl
5] (reut) Amsmmsall
ol

Yield Prediction
Models

LY §l Z3kes

Mathematical or statistical
tools used to estimate future
crop yields based on factors
like weather, soil conditions,
and historical data. These
models help farmers plan

Asbax ol duply gl
LY ppaal pasid
e leieYb ¢ olxall
condlall Jie cBodain Jolge
o)l SbLlg el
o)l Z3ledl ods deludy

and manage their crops Ladasall ddes (3
more effectively. ST glalg ¢pghomolone
Adeld
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Yield Variability

dux Yl opls

i g )P
Refers.tcl)dthe dlf'ferde_;ces |r; L) § LSy
crop yields across differen e
o dalises el (§ Jusol=all
areas of a field or between | “° e Sl ‘»3; "
.).>-|3 e go o9l cdn.;dl

different growing seasons. It

can be influenced by factors

such as soil quality, weather
conditions, and farming

practices.

s ods 35 of o Sass
B39 Jha calgall (po S
sl Bg,bg cdpll
Aaedl dus 3l Olalosl
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Soil Moisture Monitoring and Measurement using Remote Sensing15

(32 o JladiaV) aladindy 4 yill 4y gha ) (a5 480 ja)
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 i g ¢y il Ay gl y il gase (el 5 48 el dpeUidaial) LY by pladind (L a2 e ladins) Ciliplad anals

(ol 355 5 30

il jlaall e WLl Qs

QS dallly zllasansl!

oyl dallb zellasaell

dygpall ARl Lyl

Active Remote Sensing

Jaall .J.aj O&JW"" NI

This type of remote sensing
relies on sending a pulse of
energy towards the target
object and then detecting

the changes in the signal
reflected back from it.

BIESAUL IV ERTINVLEY
o0 s Jly] de A e
81 olxsl a3l
oe rasl| © &RV IMN|
sladl e d&5)lall ol sl
VRN

Agua satellite

18T e lidasod yasll

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

WB3) 2 g ldas o
((NASA) 453,301 sLai)
L o (gubad Ko 555
] o)l 89

Aquifer Depletion

oleall dids L8]]

The significant decline in
groundwater levels due to
pumping from the aquifer

O Gl domS dadgoedl oluall
Vs ddganl oluall dadb

48 g2 .
55 at rates that exceed its Lo das Cluae jolxis
natural recharge. Bodxioll
It represents the ratio of
the actual .
Jodl) gl - )
evapotranspiration (ET) of a = dJl fj' : (E'I:)
Crop Coefficient (Kc) Jgazall Jolao specific crop to the e B -
reference (ETo) L;'?)AJ‘ gl - 2l
BAdee B AS 3
evapotranspiration (ETo) for > 876
a particular period.
A way to use computer . ..
Iy oldseiwl % dds
programs to simulate how & ﬁ, BSlaAJLGL"i M(} b
i . bS] dzded crops grow and develop in Tt
Crop Yield Modeling : ) B9 bl Liliwly Juola]!
Jaso ool relation to their sl Chuag, Al | !
environment to predict . L, -

crop yield.

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.

Onoxgio Judxig 48l
sl ol gl
daehlly drglosedly
doLaidYly duclaizdlg
Cu po Slaxdl ol
e g «0)lidl (gloliag cdiui
ot

Earth Observing System
Data and Information
System (EOSDIS)

Slaglang by plss
02! oy plas

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

480,891 sLadll A6y pllas
go) Joladl (NASA)
Olle gigis dadyly dadlaes
bas g 2 pole
S8 el3 8 Loy cdakize
@lyillally cdee b))l
Adasd! lalally

EEFlux (Earth Engine
Evapotranspiration Flux)

S5l (3305 ulid Bl
dain ‘alm' Sy @Ub
v ol Jegt

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.

A Al e (3andas
SLdY bl pusicw
A gl Olgaly cduclilaedl
S5l d8lheg peld) doddial)
dpaplo Gblie 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 bo g )8 (ulide
&)lae £l posd| Cao daiYl
Ao Lis 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 (&) ddaad]
o2 Tdaw o obedl Jla|
I3 5o 5l I )

Loy Bl gt 30 Ly
Ll (e

GLDAS (Global Land Data
Assimilation System)

ok qdl:d\ plad|
2 mhw 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

cLadll 2053) @U @fm
On gez ((NASA) 450,631
2= Lyl o)l ldes
QL‘Aé!)A-Hj c@WN‘)LAy}”
& )Y e (398 4yldl
co2 )l awd duply) Z3ks
dualle Olpaas ZsY ¢lldg
o0 2 aw $logl Jo

L A, il
soil moisture, temperature, 3b|) 5 ‘ | e :Azf,jm
)J{AJJ (1 >.>!J [3
and evapotranspiration. I “”3'J 2%
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Landsat satellite

Ol L;—LU,QJ‘ J.oﬂ|

A series of Earth-observing
satellites jointly managed
by NASA and the USGS that
have been capturing high-
resolution images of the
Earth's surface since 1972,
used for environmental
monitoring, land-use
planning, and resource
management.

duclbawl Hd3Y o e
a5 (291 48150 Lgasg
claall Ay 5 i ‘!K:w
iy o(NASA) &S558
LS5 (zmg) guel el
HLedY sda Jadxlsg (USGS)
8,SU) e 481 ddle Tygu0
41972 ﬁLC J.m ca:‘.«,b‘)j)”
cdipdl 48150) pusiads
¢ 2L Olslusvinl ladasss
.b_)b»..” 5_)‘.);\3

Microwave Remote
Sensing

das o leddue)!
48,301 Olgalby

A technique that uses
microwave radiation to
gather information about
the Earth's surface and its
properties, including soil
moisture, vegetation, and
land cover, especially in
conditions where optical
sensors are less effective
(e.g., cloudy weather or at
night).

Ol gall flads) paseind duds
Jg> Sloghanll gazd 423
Jio chaibiasg (o)) aw
(Gl slasdly (01 dgl)
Uld a2l £l
a5 G gyl § Loy
Oy iiianal| 85148 Lgud
Gogll JIso I i) dupad
(S < o cdasla)

MODIS (Moderate
Resolution Imaging
Spectroradiometer)

Fb o Slex
dlawgie 485 93

An instrument on NASA's
Terra and Aqua satellites
that captures moderate-
resolution images in 36
spectral bands, used for
studying Earth's climate,
land surface, and oceans.

o e Jgama jlez 90
15ST9 L5 duclidasodl HLadYI
40,91 sLaall U6) daslil
Ll die Ldaglly «(NASA)
36 (o2 dawgio B Hg40
dalys JaT oy ainds Bl
awy EWESNERY] tla

Net Radiation (Rn)

(Rn) gleidl 3Lo

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.

&z on )lgall da>
gy s puad wlelai)l
e dBdlg Al Az g0l
Qbe Jrag o2 o
Oldoal) d>liadl d8UalI
el Jie cdusdad!
.@{J\ ‘d'a.'«.n <L.>L;.;|3 «y3ally

OLI (Operational Land
Imager)

29 uze

(esadl po)Y)

A sensor on the Landsat 8
satellite that captures high-
resolution images of Earth's
surface in multiple spectral
bands, used for monitoring
land use, vegetation, water

resources, and
environmental changes.

il o o dzgr yaiidine
Bl 4 [ 40 Jaiiilyg
bl § o e
‘4..&5:2.«.:33 dadadie 2\5&:4.]9

o2V Sl sl &4yl
“3)lgally e 3ladl slasllg
Al Olpadlg cdslel!
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R

Passive remote sensing
involves acquiring

A o lasddl Gesah
Ologlao (de Jguazdl Jolsdl

. . Al e Hlaidu)! information about an object oo cdilaie of oz J9>
P R . .
assive Remote Sensing ol or area by detecting the glasl ais Jos
electromagnetic radiation | 4w Casall gublidag gSJ!
emitted or reflected from it. i Sl f
The evapotranspiration rate oo Tl - 3l Jdae
from a hypothetical grass | 2Ll (220 (gés Jgsaze
Reference ET (ETo) @gell @il - 2l | reference crop with specific Bodze palhase ek
characteristics (height, Jolaag cdaglaally cglasyl)
resistance, albedo). (eI
The temperature of the opm L) &l 851y dom
upper layer of the ocean, A
Sea Surface Temperature . s . e Lgulid @iog cJareall oleo
ol e Byl Ay measured at the interface ; .
(SST) Y]] Gb*" on Jeelddl asdl
between the ocean and the Gl ool
atmosphere. i J
The degree to which . .
3480 5400 _pnd g3 A08k)
climate conditions ff} fjf:}fij d )J‘;J|
- - . . . ¢ .
Seasonal Climate Sl 4dold (temperature, precipitation, f;;a J‘Ju ”LSJ-b-‘ dji.co
[3 (4
Predictability el FLAL etc.) can be accurately dBBa‘ 3” u! a3 ?
forecasted for a specific j:; T
season. ' st
The vertical transfer of hea'\t Aoyl 33Ual el ) JUEY)
energy between the Earth's ”dw‘ - 3 ]
Sensible Heat Flux (H) duguuall )yl (3845 | surface and the atmosphere fd“’;i ’Gdgj
through convection and Josl ‘::b-’d‘
conduction. e 7@
The amount of liquid water 255 301 AL ol A
Snow Water Equivalent - . that would result from GM s e
zolll Gl 38! ) - oo B3dme &S Oligd e
(SWE) - melting a specific amount i ’
of snow. h
The amount of water .
15 8 | oleal! duoS
contained within the soil. d} > t_}iiﬁ N a;;m
. . ot It's a crucial factor in ‘3 - 9%
Soil Moisture (ST) LAl gy . , ) 9o Jio cldeaadl o ol
various processes, including o
b9l g gl ccnlGll
plant growth, hydrology, - ,“w‘ ’
and climate. T
A NASA satellite mission
designed to measure and Ll UG Al dsliad dage
(£l yad) diny map Earth's soil moisture | &asys owyy ol desyas
Soil Moisture Active Gl dgloy lad) and freeze-thaw state, W9 oV dys dghb )
Passive Mission (SMAP) da e Hlddwdl providing crucial data for 2292 Lo 929 0Ly lg ozl
Joldly aidl) understanding climate, FUA gl dage Uly

weather patterns, and
water resources.

.DL_;.AN .3_)|}A3 cu«ﬁaﬂ bLo.jj
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Specific ranges of bl e Bade cilblas
wavelengths in the chdall § durgoll
electromagnetic spectrum &I (g lidag pgS!
Spectral Bands duadall BUal that sensors use to capture | leadwdl 85g21 lgadsuius
and analyze different types | dalisw E_ly'? iy bolady
of information from the 8,801 s (po Wloghanll (e
Earth's surface. RN
The proportion of light or
other electromagnetic e e
radiation that a sgrface 4}5":1:9; f:iﬂiz::ﬁ‘
reflects at specific e dljioim o
Spectral Reflectance Suball (8l wavelengths, used to e

analyze and identify dddl oda Pl ?'3 Bodes
yZ | i B 7

Lo J\ny\ Jodeow I
materials based on their Je 2l 2y Jalowi)

) Bnaed! LpwSas!l  yailas
unique reflectance &) Enaoll gl paliaz
properties.
The amount of solar energy . T
1ol (qunaddl & laisd)l 3 dnodil) A8l dS
Surface Solar Radiation V! = glsd 6" ? 5

A reaching the Earth's . .
w203 gl d) sugrface. o e J] Jad

'An accounting of the A1 o lEbad! Gl
inflows, outflows, and .

. . . P33 (3 Ol aadlg domyl
Surface Water Balance 4l olwadl 33190 | storage changes of water in O @ DS A

Sl o o oleall
a specific surface water ¢ "fi-: @b_:”
body or watershed. . .
Terra is a NASA Earth
Lold 26 £l 590 |5
observation satellite &5 F 0 00 52 S

e @ sl o)
launched in 1999 as part of L ¢ 5 ""’f)y;?;gg
s
the Earth Observing System f @A(ﬁo“};) K Y1 o
(EQS) program. It collects ¢ j‘ e M“"jj C)Ulu)
data to study Earth's "’;; Slclg < J| Le-éM:'-;
. 52Dy S9=)
climate, atmosphere, land, Toealls

Terra satellite b sluall yadll

and oceans.
Thermal Infrared Sensor.

It's an instrument on board | (pxedll (fe e 39290 Sl
¢ SlwddY el I
TIRS (Thermal Infrared o Gt ah the Landsat 8 and Landsat 9 8 Wlwdd cpuclilasy

. satellites that measures dBlo yuring 9 wlwdiNy
sensor) Wl el thermal infrared energy dnylyzdl elpasdl s dasd)
emitted from the Earth's 02 e e diaall
surface.
The water cycle, also known . e .
as the hydrological cycle, is &zﬁﬂb L:id)” ‘
the continuous movement . ujﬁ ‘ N .31‘3_;;%)‘
Water Cycle dapdall (§ oleadl 890 and exchange of water S° “‘ ;‘):rw a’i;‘
) within the Earth's S . “’m‘
atmosphere, surface, and ‘Lé"l“"”ﬁteifﬁll §,S1
subsurface. e
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