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Abstract
The topic of time series analysis is considered one of the important
statistical topics in illustrating the phenomena which occur during a
specific period of time, Time series consists of four sequential stages of the

analysis starts with identification stage and secondly estimation stage and
thirdly diagnostic and checking stage and finally forecasting stage, there
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are two directions for the analysis of time-series is the first one time
domain and the second frequency domain.

The research problem was there aren’t any accuracy tools to know
changes that will happening in the hydro generation and to compare it
with the actual generation , and prepare for changes that get energy
demand, and the goal of research is to build a statistical efficient model to
forecasting hydro power generation in Roseires and Sennar and Khasm
Algrba Dams using time series analysis technique in time domain and
frequency domain, we used the descriptive method and deductive to
achieve the hypotheses that time series in research is stationary and
forecasting in time domain more accurately than forecasting in frequency
domain.

Our research contained four chapters. We reviewed in the first
chapter the problem, importance, objectives, hypothesis and domain of the
research, in addition to reviewing the most important relevant researches
and previous studies. The second chapter had specified for the theoretical
background of the research. Chapter third had specified for the analytical
part where the data of the research — which are real data from the Sudanese
Hydro Generation Company’ records. And the forth chapter had specified
for the most important concluding remarks and recommendations, and the
most important of which:

e the annual time series of generation at senar dam is non stationary in
its mean and after taking the first difference became stationary,
while another series demined to taking the square root and the first
difference to be stationary series.

e The forecasting in time domain has more accuracy than frequency
domain.

e the topic of the research — by its parts the theoretical and application
— is of the interest of the researchers, especially in the sides of using
multivariate time series analysis

EJ)

a gal) 3,1)
y s s




Il claay) 2
I iy KA 3
W, @l paliiudl 4
Vv Sy b palinud) 5
VI Gle gaia gall Cuiped 6
VIl Jslanll o yed 7
X I Caed 8
dasial) g oY) Juadl)
1 Ligal 1-1
1 Caall Ui 2-1
2 Gaal) Calaal 3-1
2 Gaall doaal 4-1
2 Gl (jag 58 5-1
2 Gaaall dgas 6-1
3 Gindl Lngle 7-1
3 Ll il ,a 8-1
7 Canl) 4l 9-1
il Judladl (gl SUaY) 1 G Juad
8 Ligal 1-2
8 Aneyl) Judlud) s 2-2
10 Aeyl) dedlad) dilas e 3-2
14 stationary i) ,auy! 4-2
19 el olails il Judlal) b 7 3las 5-2

VI




32 LSl olail A3l Judladl Jilas =l 6-2
37 Stages of Building Model z 3l el Ja) 7-2
67 Aaia)l) Judld) didas b (gal cilala) 8-2
Al ulad) AN Juad
71 s 1-3
71 Sasmall el delia 2-3
73 Gl iy 3-3
74 syl Jalail 4-3
cluasill 5 i) jadl Juail)
125 sl 1-4
126 Glua gl 2-4
128 sl
m—a Nal
J g2l s g
) )
2 g0l
dzigall erse Joall
16 L) AL Bl e P Al Lt Y1 ) ans | 1-2
38 ol 3 Bl 5 S Bl iaid Uy r3gadl dnyl| 2-2

VI




74 Dl A Ayel) Alag yeSY A8 Caa | 1-3
76 Dl DAL Apeal Abuloll Al cillalayyl | 2-3
77 Dl DAL Auyeal) Aluloll A5yl 3 claliy' | 3-3
79 IV @ills oamsdl) H3all 38l ey 3500 byl | 4-3
80 IV @lly cmmill 3al) 38T aey 48500 3500 cllalsyy)| 5-3
81 z3lall ey me = el = 3satll 45lae | 6-3
82 z3salll Cilddaa | 7-3
83 zisadll 43y Lasdl Portmanteau jaal| 8-3
85 Aadldl ) sendi Bydall 8 Lalslasally Laad s Lusial) 28kl | 9-3
86 il add oAy Ayedl) Aileg jeS)) Aalall Cia| 10-3
88 Ll add DAL A el Alelull 4303 @by | 11-3
89 Al add DAl Ayehll Aulull A5 Al clalsyy' | 12-3
90 IV @dlls amydl) Haal 38 ey 3500 clalsyy) | 13-3
91 IS @dlls amydll H3al) 38T ey Ajal) A3 syl | 14-3
92 z3lall ey e o sikall oz 3sail Ajlaa | 15-3
93 z3saill Cilalas | 16-3
94 zisaill 483 yasdl Portmanteau jlas) | 17-3
95 Aadldl ) sends il 8 Jalslanally Laad s Lusial) 28l | 18-3
96 sayma gl A A giad) Al g )<Y A8l Ciag| 19-3
98 oasaasll OAd Ay gl Al 4plall lalsyy'| 20-3
99 camanll O] Ay il Auludl 3550 40l wlalsyy'| 21-3
100 ISV ool ydlly rasill H3ad) 2T 2y Alulidl 2813 b)Y | 22-3
101 IV oal) Gually il )3l 380 aey AL 38580 313 cllalsyy) | 23-3
102 z 3l (any pe - sikall = 3saill A3 lae | 24-3

VIl




103 z3saill cilalea | 25-3
104 z sl 435 yasdl Portmanteau jlas) | 26-3
106 Aasldl) g el & Lalglanalls bt Lsall 38Ul | 27-3
107 Sl oy A sidl Aile 5 S) A8 Caas| 28-3
108 Sl oA dggaad) AL 3l clla )| 29-3
109 Sl oAt Ay sand) ALl Agial) Al clala,y! | 30-3
110 IV ol pdl) 38T ey Hlis 380 Bysindl Alulull 3903 @llalsyy'| 31-3
111 | JsY) el @l 38 ey Sl o3ad & i) Alulull 33580 A0l claliyy!| 32-3
112 zilaill ans e - sikall £ 35aill 3lae | 33-3
113 zasaill Cilddas | 34-3
114 zisadll 43y (asdl Portmanteau Lol | 35-3
116 Aasld) g el 8 Lalglanalls Lt s Lnall 38Ul | 36-3
118 Aadldl ) sends Bydall 8 Jalslasally Laad s Lusial) 28l | 37-3
119 Aadldl ) sendi 3ydall 8 Jalslanally Laad s Lusial) 28l | 38-3
120 Aasld) g el 8 Lalglanalls Lt s Lnall 38Uall | 39-3
122 Aasld) g el 8 Lalglanalls Lt s Lnall 38Uall | 40-3
JEY) o g
e - s
36 Aiayll Audiall didas dalye | 1-2
75 Dl A el adall ol 1-3
75 ) albalsyy) aDllaa | 2-3
77 Sl Sl LlaY) cdllas | 3-3




78 IV 3Alls ralyaall 38 ey 35031 el ¥ cDlalec | 4-3
79 I Godlly oralhydall 340 aey J 5ad) S Bals V1 cDlle | 5-3
83 sl gz 3sall sl I Ll Y) cDlelea | 6-3
84 sl z3sall lsd Sad) S sy ) cDlas | 7-3
84 sl z3sall lsd aplal) fjsll | 8-3
85 ) 73 gaill 3 ynaalls saaliall bl o A3lae | 9-3
86 Aadldl ) sedi ydall 8 Lalslasally laad s Lusnal) 28l | 10-3
87 il add Ghas (edl) adgll ol | 11-3
87 a5 alalayy) aDllaa | 12-3
88 Sl S Bl Y eSlales | 13-3
90 IV G s gyt ydall 34T ae 45130 Sl V) e | 14-3
91 I Gdlly (ralhydall 34T aes S5adl SI3 Lalsy¥) eDleles | 15-3
94 el pail) 35 Sal) A LYy A Blay) edlelea | 16-3
95 sl 2 sail) sl alal) sl | 17-3
96 Badll) et 80m]) 8 Lalglisalls a5 Ll astlay | 18-3
97 oayas)ll alg dbaa adgll elgl | 19-3
97 A3A clalayy) edlas | 20-3
98 Sl S Bl Y eSlales | 21-3
100 ISV @lly it yaall 38T ey 2813 b V) cBlalas | 22-3
101 I Gdlly ralhydall 380 ey el A Jala ) cDleles | 23-3
104 el gz dpail) 35 Sal) A LYy A Blay) edlelea | 24-3
105 sl gz saill sl alal) sl | 25-3
105 ) 73 gaill 3 paaalls saaliall lilad) G 355l | 26-3
106 Aasldl) Csinn uadd) & algliaalls Lol Liall 28Ul | 27-3




107 i Adana 3l gl ALY @l | 28-3
108 AA clalayy) edlas | 29-3
109 Sl Sl Lla ) Dl | 30-3
110 IV (ol B 38T aey 2131 k¥ Dlales | 31-3
111 I ol @y 38 ey 53l SN Bla Y1 cDllee | 32-3
114 sl 3 satll e el A Jala Yy A Jalay) cdleles | 33-3
115 sl z3saill Jalsd aglal) ajsill | 34-3
115 il 73 gaill 5 paaalls saaliall clibad) G 355le | 35-3
116 Aasldl) s uadd) 8 algliaalls Lol Liall 25Ul | 36-3
199 | el 28Ny LS5 Gaill oalasls Sl ohas bads Lid) dueal) 28U | 55 o
2y JLSally el oalasls Al ada ohas aalss Loall et a8l
123 Aladl 38-3
A8l 5 LSl Gail) ALl Gaas i) olae Ll Ll 25u) 23U
124 Auladl 39-3
124 | aokedl) 38Uy LSl a3l alasl Hlie ohas Ladd s L) dy5au) aal | 40-3

Xl




