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Abstract-:

The issue of climate change has developed into one of the most
Important topics that has received a high level of focus in all
political, media, and scientific fields in addition to civil society.
According to recent studies of climate models that have been
conducted, the world, including the study area, will remain ready
for the development of surface temperature, and as a result there
will be an increase in climate change. In temperature, rainfall is
expected to decrease and climate fluctuations will increase.

Little is known about how climate and climate change affect
agriculture in Africa in general and the Republic of Sudan in
particular, and how climate controls the relationships even
between agricultural capacity and nutritional impact, and
agricultural milk is affected by climate change, in order to reduce
the size of the impact, except for what is known as smart
agriculture. Climate-wise, this research aims to give a broad idea
of this comprehensive concept of comprehensive coverage of the
central region, the agricultural sector, and the agricultural sector.
We also aim to achieve the various goals provided by a climate-
smart commercial application by presenting the 0.8 Crop Watt
program, which is one of the most important programs for
calculating needs. Oujda Water Irrigation is one of the diverse
programmes, and only needs data on climate, crop and soil.

Keywords: Republic of Sudan - climate change - smart agriculture
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Clus 5 ((MJ/m?/day) Rad eyl Clual Climate [ Eto cueiiud
e Ja) DA e ged i e (Mm/day) ETO  za el z gl
omally alaall 5 all dn 0 8 A o5k Al daad dalie yualie
(V)dsas (8 LS uadll g shass el 2o 5 (bl Ao jus gl 45l )l
Cialy aghayal) dlasay i Al Jawgie of casis (V€) (OVF) ) Y)Y
G sy [ ale VYeEA Jipl sed DA 4 hagie ol alig cas fale 4648
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cash Al dhse b 2Ll 5 al da o il (e gl el s )
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as fole YeAs ) dead ash Al Ay g padll Clavgie S3 adian
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Country |Fsudan Station |khartoum
Altitude | 400 m. Latitude |1558 [N~ Longitude | 32255 [€ ~
Month Min Temp | Max Temp | Humidity Wind Sun Rad ETo
°C C 7 krn/day hours M /s day rinn# day
January 363 26 463 84 183 9.45
February 109 84 20 74 75 187 10.67
March 1319 422 15 468 74 201 12.21
April 17.2 441 14 435 73 20.7 12.48
May 218 447 20 368 E.4 194 11.12
June 243 447 24 36 E1 187 10.45
July 2319 421 43 432 53 17.5 9.65
August 232 an.4 53 397 48 16.8 8.03
September 208 1.2 47 3o 55 17.4 7.80
October 15.2 1.0 32 KiF EE 17.7 8.64
Hovember 1.6 |5 25 436 X 17.7 9.86
December 9.0 361 29 443 75 16.B 8.97
Average 16.8 40.8 29 408 6.7 183 9.94
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Station [khatoum Eff. rain method [USDA S.C. Method

Rain EFf rain
mm mm
January oo 0o
February oo 0o
March n:z 0z
April 09 0.9
May 45 45
June k) 55
July 381 358
August 435 456
September 196 19.0
October Fa] 74
Movember 03 0.3
December 02 0.2

Total 126.3 119.3

e slaic] CROPWATA, + zualiy alasials offialdl Jae ¢ jauadl)
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Crop Name IEDF!GHUM (Girain] Planting date |21/04 Harvest |23/03
e IR
Ke / \
Values .30 I 05
Stage initial development mid-zeazon late zeazon total
(days) 20 L] | 40 D 125
EN
Rooting depth -_""""-'---.__________ —
(m) { 1.40
Critical depletion
(fraction] 0.50 | 050 | 080
Yield response . 020 | 040 | 055 | nz0 0.90
Cropheight [m) 150 [optitnal]

CROPWATA, + zali e aladinly glialdl dae @ jaadll
LDA?}L)Q\&M@LJ\%B%\MWJ\SJJ\ dw(\Q)d&&
(e\'d'\—\‘\/\\)’&)ﬂ\

sl 55 il bl & S A s 3 Soil () saal e
dbaaay 4 Al sk Jla) il Cus (Medium Soil ddausia dpida 4 5
‘?ﬁ/?l“ £ )Ja.d\ Qo Janad L“A.GS[\ aall él.\} ‘)le/elq Ya. EJL)Q‘
sodsiad ALY Ashl sl alis caude il Gae ol gl Lay
ERRTIC R

Soil name |Medium (loarm]

[ieneral zoil data
Total available soil moisture [FC - WP) 230.0 mm/meter

Maximum rain infiltration rate Il mm/day
]
I

4
M aximum rooting depth 9 centimeters

Initial zoil moigture depletion [as # TAM] £
Initial available soil moisture 290.0 mm/meter
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Crop Water )\JLA.\;\ CWRrag iy (0)dsaall ey
aal oliall Jidit clgile Jguanll oy A zisaill il 4 (Requirements
Jadl s Al ALl ) gall S8V Gllgiiall ded 3 it s duanall 3 ) sall
Sob gl ol BeliS sal3 o sl 3 sall Bl bkl 5
gy LABEY B s (ol & ol B Al DlaliaY) Glea g sl (5
pasl Al s ghall Ahe Aol Jualadl 35l claloal¥) i
Lasdl &y sean o8 Labie A3 Ael 30 Al Lalad)

ETo station W Crop m
Rain station W Planting date W
Month Decade Stage ke ETe ETc Eff rain I. Req.
coeff mm/day mm/dec mim/dec mm/dec
Api 3 Wt i 030 2H8 %5 0k K
Hay 1 It 0.30 247 W7 12 35
Hay 2 Deve 043 476 476 15 450
Hay 3 Deve 067 74 i 17 791
Jun 1 Deve 082 581 3.1 08 5.3
Jun 2 iid 110 .53 1153 05 1144
Jun 3 iid 112 1.3 1138 43 1035
Jul 1 iid 112 .08 108 52 106
Jul 2 iid 112 10,79 1074 129 %0
Jul 3 Late 1.08 583 1081 136 945
Hug 1 Late 093 78 7.9 182 Ba7
Hug 2 Late 0.78 E15 B1.5 16.9 446
Hug 3 Late 068 5.4 16.0 3k 53
1010.0 g2.1 5249

CROPWATA, + zali j slasiuly olialll Jee ol
(2Y YV =Y AA )il DA o sl ) dlasay CWR il (1) Jsan
Jole VoV + il ETCdlall jll oDVl af sl of iy
Bl et Jal e DB KC Jsianall Jalae af bl sy o liSa
Ded iy s caliasll Ala ey cons sall Chuaic Ala jag Y] As el Lea g
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¢ pshaal) ddanay Axgd N 30 Jpanall Sl Dl Hsed el suis
e OUSa fola VVOuY siig el ed DA Al Sl Dlganl) Jane als
3l odgd Aa P blidll il g camy Ay Al Apgh ) alissy ol
Vg )l 5,30 Jseanad Jile @Dl adf il Laiy cclial) sla (e daall
oed DA sl Apsh i gl @iy ga gy bl sed 8 ESs [l
RN
s aal e (Crop irrigation schedule) | juaial Schedul U
Jsmanall Agan Jae Sy aDIA e aY (V)85 (V) s (8 LS z 3 5al
A oall slaall &S daaty (o) il A e ash Al Aassy Axgd )l 300
) 5,0 J gemnall Ll
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ETo station [khartoum
Rain station |khartoum

Table format
(¢ lmmigation schedule

(" Daily soil moisture balance

Crop |30RGHUM [Garain)

Soil |Medium [loam|

Timing: Irigate at crtical depletion

Application:  Refill zoil to field capacity

Planting date |1/04

Harvest date |23/08

Yield red.

O

Fieldeff. 70 1
Date | Day | Stage | Rain Ks Eta | Depl | Metlm | Deficit | Loss | Gr.lm | Flow
mn fract. i ? i mm mm mm | Watha
28May | 38 Dey 0 1.00 100 B 1724 00 0 63 | 07
18Jun | 59 Mid 0 1.00 100 RRoomz2 ol 0 7 | 1k
8.Jul 7 id 0 1.00 100 2 A3 oo 0 11 . Wi
10Aug [ 112 End 0 1.00 100 & X223 0l 0 0 I
23Aug | End End 0 1.00 I 1
Totals
Total gross imigation 12389 mm Total rainfall  90.9 mm
Total net imigation  867.2 mm Effective rainfall 903 mm
Total imigation logses 0.0  mm Totalrainloss 0.0 mm
Actual water use by crop  1004.7 mm Moist deficit at harvest 465 mm
Potential water use by crop 10047 mm Actual irrigation requirement  913.8 mm
Efficiency imgation schedule  100.0 ¢ Efficiency rain ~ 100.0 #
Deficiency imgation schedule 00 %
Yield reductions
Stagelabel A B C D Season
Reductions in ETc 0.0 0.0 0.0 0.0 00 ¢
Yield response factor 0.20 0.40 0.55 0.20 0.90
Yield reduction 0.0 0.0 0.0 0.0 ¥
Cumulative yield reduction 0.0 0.0 0.0 0.0 111
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ETo station [khartoum Crop |SORGHUM [Grain] Planting date |21/04 Yield red.
Rain station |khartoum Soil |Medium [loam) Harvest date [23/08 0.0%

T able format .. : " .
Timing: ligate at ctical depletion

(" Inigation schedul . o .
T Application:  Refil soi to field capacity

v Daily soil moisture balance:

Fieldeff. 70
Date | Day | Stage | Rain Ks Eta | Depl | Netln | Deficit | Loss | Gr In A
mm fract. | mmfday | ¢ m mm mm min
Hap | 1 0o 1.00 3k 4 1] Kl 0o 0o
2Am| 2 It 0o 1.00 3k 7 1] 13 0o 0o
ZAp| 1 It 03 1.00 3k i 1] 106 0o 0o
HAp | 4 It 0o 1.00 3k 11 1] 143 0o 0o
HAp| b It 0o 1.00 3k 15 1] 174 0o 0o
BAp | B It 0o 1.00 3k 18 1] A8 0o 0o ¥
Totals
Total gross imigation  1238.9 mm Total rainfall 909 mm
Total net imgation  867.2 mm Eftective rainfall  90.9 mm
Total imigation losses 0.0  mm Totalrainloss 0.0 mm
Actual water use by crop  1004.7 mm Moist deficit at harvest 465 mm
Potential water use by crop  1004.7 mm Actual irigation requirement 9138 mm
Efficiency imigation schedule 1000 & Efficiency rain ~ 100.0 #

Deficiency imgation schedule 00 &

Yield reductions

Stagelabel A B C ] Season
Reductions in ETc 0.0 0.0 0.0 0.0 0o«

Yield response factor 0.20 0.40 0.55 0.20 0.90
Yield reduction 0.0 0.0 0.0 0.0 I
Cumulative yield reduction 0.0 0.0 0.0 0.0 0n

CROPWATA, + zali y aladinls glialll Jue 1 jaadll
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IRRIGATION SCHEDULING GRAPH
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il a8 Lalie S e 30 (Y19 )oleldu deal Glau -
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e FAO Food Security Programme, (2008): An
Introduction to the Basic Concepts of Food Security
funded by the European Union and implemented by
FAO, www.foodsec.org/docs/concepts_guide.pdf.

e Goode, P.R., and Palle, E., (2007), Shortwave
forcing of the earth’s
climate, Modern and historical variations in the
Sun’s irradiance and the Earth’s reflectance, Journal
of atmospheric and Solar-Terrestrial
Physics, Vol. 69, P. 1556-1568
(www.sciencedirect.com) .

e IPCC,(2012), Glossary of terms in Managing the
Risks of Extreme Events and Disasters to Advance
Climate Change Adaptation, Cambridge University
Press, Cambridge, UK, and New York, USA .

e IPCC,(2013), Climate Change 2013, Summary for
Policymakers, Technical Summary and Frequently
Asked Questions, Working group contribution to the
fifth assessment report of the intergovernmental
panel on climate change.
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e IPCC.a, (2007): The Fourth Assessment Report on
Climate CHANGE — The Physical Science Basi,
Contribution of Working Group I, Cambridge.

. IPCC.qa, (2014): The Fourth Assessment Report on
Climate CHANGE — The Physical Science Basi,
Contribution of Working Group |, Cambridge
University Press
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