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22021 — 2000 sl s
e | o | %0 | B | T | s o | |0 | 8T | bla | |
5.06 1.93 2.83 3.8 515|695 |7.49| 801 |7.15| 6.23 | 491 | 3.91 2.38 2000
5.24 2.08 3.01 4.45 6.08 | 7.45 | 8.04 | 869 | 6.77| 5.8 |4.66 | 3.09 2.74 2001
5.25 2.1 3.27 3.9 6.22 | 7.5 |8.09 | 844 | 736 | 5.04 | 4.62 | 3.77 2.64 2002
5.13 2.1 3.08 4.26 6.27 | 7.42 | 8.03 | 82 |7.28 | 5.16 | 438 | 2.84 2.57 2003
5.31 2.68 2.64 4.4 6.36 | 7.56 | 8.27 | 8.56 7 581 | 5.22 | 3.03 2.17 2004
5.29 2.56 3.3 4.65 6.23 | 7.37 | 8.14 | 8.14 | 6.76 | 5.55 | 4.97 | 3.3 2.46 2005
5.22 2.71 3.33 4.04 6.26 | 7.04 | 8.04 | 851 | 7.32 | 5.06 | 4.88 | 3.16 2.3 2006
5.13 2.59 3.32 433 6.4 |7.27 |7.85| 821 |5.78| 5.02 | 4.68 | 3.29 2.77 2007
5.11 2.34 3.08 4.15 547 | 6.68 | 7.85 | 8.21 | 6.86 | 5.59 | 4.85 | 3.51 2.75 2008
4.92 1.89 2.94 431 564|713 |751| 7.22 | 6.75| 5.38 |4.24| 3.1 2.88 2009
5.05 2.53 3.62 4.27 585|7.14 798| 792 | 6.5 | 5.24 | 432 | 3.01 2.18 2010
5.10 2.53 3.04 4.34 581|732 |7.63| 7.95 | 6.47 5 5.09 | 3.51 2.47 2011
4.97 2.14 2.69 4.09 5937.03| 7.8 | 811 | 6.39| 5.56 | 4.45| 3.29 2.21 2012
5.23 2.26 2.99 4.7 6.13| 73 | 813 | 83 |6.47| 598 |4.87 | 3.38 2.27 2013
5.26 2.17 3.09 3.84 6.06 | 7.27 | 8.06 | 8.26 | 6.94 | 5.97 | 4.73 | 4.06 2.66 2014
5.18 2.48 3.1 3.91 582|717 |797| 796 | 7.06 | 5.91 | 4.77 | 3.43 2.55 2015
5.24 2.15 3.43 471 6.22 | 6.95 | 8.05| 797 | 6.73 | 6.14 | 4.55 | 3.58 2.39 2016
5.27 2.31 2.97 4.54 586732 | 79 | 834 |7.13| 5.79 | 4.16 | 4.06 2.8 2017
4.90 1.73 2.47 3.58 586|713 | 7.8 79 |6.42| 588|472 295 2.33 2018
5.21 2 3.44 441 6.24 | 7.3 | 8.23 8 738 | 5.6 |4.04| 3.38 2.46 2019
5.16 2.56 2.77 4.7 6.05|737|763| 821 |7.11| 6.03 | 4.28 | 3.02 2.14 2020
5.38 2.39 3.14 4.3 6.21|7.06 | 79 | 852 | 753 | 6.11 |4.76 | 3.91 2.7 2021
5.16 2.28 3.07 4.26 6.01|7.22|793| 817 |6.87 | 5.63 | 4.64 | 3.39 2.49 d:::‘ﬂ
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| || e | Ol U | olus | ST | bl EPN]
s | o | g | gew | UM | S| ke O ok |8 g
1655 | 3.1 | 915 | 17.17 | 2551 | 3172 | 35.27 [ 29.27 | 21.74 | 15.88 | 6.74 | 2.81 | 0.2 | 2000

16.74 3.28 7.55 17.96 264 | 3197 | 33.42 | 28.73 | 19.55 | 14.83 | 11.08 | 3.58 | 2.51 2001

15.95 0.3 9.63 19.36 | 26.15 | 30.54 | 32.61 | 27.55 | 19.4 12 8.84 | 45 0.56 2002

15.96 2.83 8.5 19.08 | 25.13 | 32.38 | 32.14 | 27.98 | 20.98 | 12.94 | 5.3 1.84 | 2.39 2003

16.20 0.98 8.14 19.6 | 26.51 | 30.99 | 32.72 | 27.84 | 19.18 | 13.47 | 9.86 | 2.46 | 2.69 2004

16.48 5.8 8.26 16.89 | 25.57 | 32.16 | 33.62 | 27.83 | 21.28 | 15.14 | 7.58 | 2.33 | 1.32 2005

16.52 1.01 6.45 18.49 | 2593 | 33.8 | 32.29 | 30.61 | 219 | 15.14 | 866 | 3.37 | 0.63 2006

16.49 2.7 8.99 19.87 | 26.99 | 32.21 | 33.21 | 29.04 | 21.94 | 11.15 | 7.72 3.7 0.3 2007

16.72 2.43 8.9 17.48 | 26.44 | 32.78 | 32.23 | 29.05 | 20.87 | 17.4 | 11.26 | 2.73 | -0.99 2008

16.33 5.33 8.61 19.3 24.21 | 30.16 | 31.99 | 28.57 | 21.21 | 12.88 | 7.65 | 5.15 0.9 2009

18.15 6.05 11.6 19.69 | 28.65 | 33.32 | 33,5 | 29.24 | 20.66 | 14.49 | 10.41 | 5.7 4.45 2010

15.83 2.35 5.2 16.42 | 26.08 | 32.05 | 33.47 | 28.24 | 19.63 | 134 7.9 2.9 2.3 2011

16.88 3 10.8 19.31 | 26.99 | 32.26 | 33.35 | 30.55 | 22.8 | 1592 | 453 | 1.87 | 1.16 2012

16.19 0.66 10.46 16.64 | 25.24 | 31.72 | 32.4 | 28.46 | 209 | 14.88 | 795 | 4.49 | 0.53 2013

17.16 4.8 7.57 17.14 | 26.19 | 32.73 | 33.28 | 28.76 | 22.79 | 15.59 | 9.92 | 442 | 2.69 2014

16.87 2.2 8.56 19.29 | 28.55 | 33.2 | 34.35 | 28.72 | 21.26 | 12.76 | 8.05 | 3.91 1.63 2015

16.36 0.75 7.61 189 | 25.69 | 33.75 | 33.48 | 27.84 | 19.86 | 14.59 | 833 | 5.81 | -0.31 2016

16.87 5.15 9.35 17.71 | 28.31 | 33.33 | 34.29 | 29.02 | 20.81 | 13.85 | 8.38 | 1.68 | 0.55 2017

17.80 4.39 9.71 19.82 27.8 | 324 |33.61| 289 | 20.78 | 15.62 | 11.33 | 6.3 2.88 2018

16.57 5.01 9.69 20.94 | 26.62 | 33.54 | 32.15 | 29.47 | 20.08 | 10.81 | 6.32 | 3.58 | 0.65 2019

17.26 3.81 10.25 20.65 | 29.15 | 31.83 | 34.29 | 28.48 | 20.94 | 13.23 | 9.72 | 3.15 | 1.64 2020

18.12 4.23 10.66 18.88 | 26.19 | 33.12 | 34.32 | 29.77 | 25.56 | 17.6 | 8.67 | 546 | 2.97 2021

Jdaall

16.73 3.19 8.89 18.66 | 26.56 | 32.36 | 33.27 | 28.81 | 21.10 | 14.25 | 8.46 | 3.72 | 1.44 olal

https://power.larc.nasa.gov/data—access-viewe : jradl
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263.66 26.37 36.91 21.09 36.91 94.92 36.91 10.55
253.12 21.09 47.46 42.19 15.82 89.65 15.82 21.09
358.59 84.38 89.65 21.09 52.73 73.83 21.09 15.82
348.05 63.28 73.83 94.92 26.37 36.91 42.19 10.55
337.49 52.73 21.09 52.73 68.55 15.82 116.02 10.55
237.29 21.09 47.46 42.19 47.46 36.91 21.09 21.09
379.68 52.73 31.64 58.01 68.55 15.82 52.73 100.2
279.5 100.2 52.73 21.09 26.37 26.37 42.19 10.55
200.39 21.09 26.37 42.19 26.37 36.91 5.27 42.19
237.3 26.37 52.73 42.19 5.27 42.19 47.46 21.09
179.3 42.19 26.37 26.37 36.91 36.91 0 10.55
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326.96 47.46 131.84 52.73 42.19 26.37 26.37 0

186.04 4.75 36.91 21.09 42.19 41.85 14.01 25.24

https://power.larc.nasa.gov/data—access—-viewe : jraull

(25]



el @l Cun daagall dulaall Al Tig s3lh (3 JUaedd Lpladl) andsall (gyiadd) g ganall Caveass
(186.04) adly: 2021 diw & 4aaS il cala (453.51) adlss 2018 4w 8 UasY) Ladlal Jasa
sl A i) any & HUaeY) (e Digiadl Dalgall 233 (1) JSEN (PIA (o ease 2 WS ale
SRTENYE v O B cUazl)

Bald dlane (b UaeY) daeSd g ¥ aaal) easy (3) JSa

#2021-2000 554l

20
18
16
14

12

oo [ SUaey) 48

10

2000
2003
2004
2005
2006
2007
2008
2009

2001
2002
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Gl gad)

(4) s> Gl Jo alaeVh Eald) dee (10 1 jradll

(26]



Lyl Zadaiad Aamaidallg ASLN pailadl) £ Y1 Juadl

zlwl 5-2-1

lalasly =Ll due g Cabiaty lagas (A ) (V) mhau Ggb elsell cliial 4a8Y) ASal 4 7))
Oy Wyt (Al dalaiall deadag g dilglly lgie dadldl) dgally Wyras dilaie (DAl Lgic jug
e o Layil dapy g Whiesw Ll cabiats Ll lelly Lot Llel) dilaial) o Lo Lagical
o a5l gl ad) o dils sla ol 53)L CulSl Blow 2L e gy o) LS ailialy V) mhas
e LB are Aai lbLall MalS Thaasi o (o ey Aoyl Lllall - Lylla Lgie 5 DAL, bl
5 Lysia e i) 38 5l i) o s delf/oS 100 oo lesw w5 B ) # L dasglia
75 = 50 o gl Glegen £y aga ol LNy i) alane Ll o) (Kag lgegds oS
Aely/aS

(2.28) N Jesi s s gl (B Al dilase (b 2Ll Aoy o) o) W (5) sl 0
Gt WS 838k Lyl 038 (g (8 s bl U3 3 Tapdn Gaasy Bl snd e jos (/a
S s Aoy Candly Ll Ay iyl LSy bl el 8 gy ol eling) Liag) L)) el
dsns ebhualy i Sigaa () sa5 @llhg Sl (e dagiially Al (e Sacall sbaall 4SS o)
AL Al 3 sgiall sball 4aS (e a5 palls bl (e Baghial olaal) duaS (Y llyg clall 3l A

calall Heds J8 e Plaawdd

(27]



Lyl Zadaiad Aamaidallg ASLN pailadl) £ Y1 Juadl

#2021 = 2000 855l Zudyall Gakaie 3 (5/p) 2Ll deyed &gl Y2 (5) Jsan

B/p Jaaal ‘Z’j iﬁ“ Lj;;“ dsbl | T | Jsad |0l | Su | olws | 5T | bls ‘:j‘j )
1.91 177 | 161 | 17 | 206|222 |236| 2.2 | 206 | 1.85 | 1.8 | 1.52 | 1.82 | 2000
1.90 168 | 15 | 181 | 198 | 222 | 234 | 22 | 213 | 1.87 | 1.66 | 1.88 | 15 | 2001
1.86 151 | 146 | 175 | 192 | 218 | 223 | 235 | 1.9 | 173 | 1.85 | 1.79 | 1.63 | 2002
1.87 158 | 174 | 19 | 198 | 22 | 222|214 | 19 | 17 | 1.88 | 174 | 148 | 2003
1.84 129 | 17 | 179 | 202 | 205|233 | 211|188 | 19 | 164 | 1.79 | 161 | 2004
1.86 159 | 151 | 187 | 203|214 | 227 | 22 [ 192 | 185 | 1.65 | 162 | 1.63 | 2005
1.89 163 | 153 | 18 | 2 | 22 | 216 | 22 | 203|198 | 179 | 1.7 | 16 | 2006
1.86 151 | 163 | 169 | 202 | 22 | 243 | 221 | 198 | 1.88 | 1.62 | 1.58 | 1.55 | 2007
1.95 169 | 171 | 177 | 207 | 231|214 | 241 | 216 | 1.88 | 171 | 1.82 | 1.69 | 2008
1.83 14 | 145 | 17 | 193] 214|218 | 23 | 1.80 | 1.85 | 1.95 | .77 | 1.45 | 2009
1.92 162 | 156 | 1.86 | 203 | 233 | 252 | 2.1 | 1.95 | 1.79 | 1.8 | 1.54 | 1.88 | 2010
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1.85 169 | 159 | 1.8 |203|212| 22 | 222|173 | 17 | 17 | 152 | 179 | 2013
1.87 14 | 167 | 179 | 205 | 209 | 215 | 218 | 2.02 | 1.88 | 1.84 | 1.93 | 1.43 | 2014
1.83 159 | 144 | 177 | 189 | 234 | 22 | 217 | 19 | 184 | 164 | 151 | 1.61 | 2015
1.91 173 | 162 | 175 | 212 | 225|232 | 26 | 1.81 | 159 | 1.77 | 169 | 1.66 | 2016
1.84 151 | 159 | 1.88 | 1.95 | 23 | 235 | 212 | 1.95 | 1.78 | 1.68 | 148 | 1.52 | 2017
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(2) Drone Technology, Drones in Agriculture, The Growth of Precision Agriculture:
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(1) Drones in agriculture, seeing beyond the surface with smart farming.
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VARI — Visible Atmospherically Resistant Index il (goall el daglia ydi5a

Index &3 5-7-3

Map details ddayal) Joalis

GSD 2.31 cm/px
Index VARI

Histogram and Legend (Sl au )l

> 1

-1.00 -0.50 0.00 0.50 1.00

Visualization settings gl cilalac)

Histogram equalization: On  :dlzie ) aus )l ddles
Selected minimum value:  -0.14 Ll dadll aaas
Selected maximum value: 0.61 :Llad) dadll pyass

Values out of range: 3l z A a8 Solid e

Statistics  dilaa

Layer area (ha): 7.87 ha  :(USe) dadall dablis
Mean index value: 0.06 s i sall A Jau gia
Index value SD: 0.15 :SD idisall dad

Mean index value (visible):  0.06 () ésall dad lass sia

Index value SD (visible): 0.13 :SD disall dad
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Prescription table dukll dewagll Jean

duhl diagl Joas 8-3

Zone Average value Area [ha] Rate [units/ha] Amount [units]
dabili dadll Jaus gia (JUSa) dalie SUSa/clan gl Jaxal) Cilaa 5l 3l
N 0.04 0.47 0.00 0.00
N 0.07 1.29 0.00 0.00
I 0.09 2.38 0.00 0.00
0.10 2.11 0.00 0.00
0.12 1.45 0.00 0.00
N 0.15 0.25 0.00 0.00
Total: 7.94 0.00
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(1) Pix4dfields,Variable Rate Prescription Maps Made with Vegetation Indicis,
https: //community.pix4d.com/t/prescription—maps—for-variable—rate—application—pix4dfields—

tutorials/23039
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Extract

The scientific and technical development in the field of agriculture has become wide, and
the processes of developing and implementing agriculture based on precision or
agriculture based on the allocation of areas with accuracy have become possible by
combining the global positioning system and geographic information systems important to

reach successful agriculture using advanced methods.

Precision agriculture relies on remotely sensed high-resolution images. As the name
suggests, remote images are acquired from sources such as satellites or drones and
these devices are capable of capturing detailed and accurate images of the entire farm
which can then be analyzed by the farmer or agronomist for timely interventions to create
highly efficient outputs. In the study area (Fayda district), the researcher relied on drones
in planning farms, mapping fields, sampling soil, exploring crops, applying methods of
varying treatment rates, and mapping crop yields. One of the agricultural fields in Zawa
district of the study area was selected. Where 261 aerial photos were taken by (drone),
and then those images were processed through the Pix4dFields application for precision
agriculture, where areas of tension in the field and areas affected by agricultural pests
were explored in the agricultural field, and then these pests were treated by mapping
approved medical prescriptions on vegetation indicators. Prescription maps thus enabled

us to use more precise application of pesticides, herbicides, and fertilizers with better



control over the distribution of chemicals. This is what we call “precision farming,” resulting

in lower costs, higher yields, and a less stressful farm.

These applications are important for monitoring and evaluating the state of crops and
estimating yields for the sake of sustainable agriculture and natural resources. Spectral
information is an important aspect of crop modeling, as well as the effective role of this
data and information to know the health of crops, monitor them and their growth stages,
identify diseases and pests that affect crops, and develop plans to treat these pests and

diseases.

The study relied on the use of aerial images obtained through the drone (drone) with

a very high spatial resolution (2.31 cm/px) of the agricultural field in the study area.

This study came in three chapters. The first chapter dealt with the natural and human
factors in the study area. The second chapter dealt with the concept of precision

agriculture. The third chapter included the use of geomatics applications in agriculture
and the analysis of vegetation cover indicators. The study ended with conclusions and

recommendations.
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