. OF PURE AND APPUED SCIENCES YOL. &, NOL 1, JANUARY 2003, |
1 BACHUDO SCIENCE CO.LYD. PRINTED IN ?a*!’ RIS ASSH A 8-057 4

§ ANNUAL FLOOD (RUAF) FOR GGUN B
@i@@%\% MIGERIA

{Fecetved 24 Sepmrber 7001 Rovioon

ABSTRALT

apuiied fe Jevelop regression model to predict mean annual Hood (MAF)
ising catchment charactaristic in Jgun Drainage Baszin, The vesulte of the
gives & petter correlation with MAF with a corelation coe sryt of
i that AREA contributed the jarger proportion of the variance of MAF in the
ssion mnodsi with & coefficient of determunation of 94%. In this regard AREA has been
A T www«tr irmiepandent variable fo be irciuded in the development of regression mods
ol fwm equation for Qgun Basin is Om = D.038A°7  the equation compared

with e‘ﬁU ﬂ"\ﬂg\(ﬁj oy Southern Africa.

, Drairage Bosio,

e, Upper-Centrad and Lower Ogun  Fiver

Easgin,

the dgaveloping nations o garry The Upper-Cental conshutes he main body of
" ' i strucTures Cannoy e basi and includes e Dyan-Ofiki river
afinite walt for adeguate data. The system, which is the malp tributary of the
therafore has 1o a his skills to Cgun River. The confluence of the Ovan r’mé
ohoose  these methods, which Cgun River marks the boundury between “z*
iy ps o vossible predict the Uoper-Central Hasin to the North and Iuwm
;m:d;!ﬁﬁ‘ii ws . The basic problem Basin to the South (Tahal Consultants, 1980
I be fwwn flood magnitude Fig. 1. S
i 81 a site Tor which no record Average snnual rainfall for the entire basin is
s, The nature of stream flow estimated at between 1,500 2,000mm. "'%“ha;
3 ihie hvdrolooio input duration of rainfall in Up;;ev(ﬁemmi ranges
tive  and  climatic from {(April - September) five W six ﬂr"aon"th&a
sgion. The physical while that of Lower Ggun River Basin is at
catchment may be grouped least seven months. The mean wet season in
of general haadings e.g. size the Nortiv ra "agc:'-s; frosn 51 f’)n"am to 1015mm
iy and digtribution of streams, while in the South it ranges from 101 5mam ‘i(‘;

channel  slopa,  catchment 1525mm {Tahaj {J()nsuﬁa,;&,/ tO8 2.
stovage, ¢, geology and rainfall or climate. Three vegetation zones can be distinguished
The geo : @ chargcternistics l.e. area, shape, within the basin' the Savannas in the nm‘th@win
lengih ol s and aversge main-siream part are well marked against the f'ii(‘.}h.'i;()i"{'*“l"i“i’
¢ the Torm of the hydrograph and vegetation in the central and aastorn part of

the basin. Swamp and mangrove forests cover
the southern coastal as well as the riverine
areas adjucent o the lagoon.

(e frr'mm 8 cwém W amrshed av'ea

MIATERIALS AND METHODS

The Wq&m Hiver Basin lies ir‘s the Southwestern Source OFf Data
Nigeria hebweaen latijudes 6° 337 and Annual maximum  discharge  series  were
RO 527 and longitudes 2° 4 and 4° 10 obtained from Ogun Oshun  River Ba

Development Authority and raports (Fig. 4.

*ez qﬂsmﬂa" g; g totsl area of  approximately )
| 2 Four stations were found te have a complete

Basin can be divided into

artment of Water Resnurces Managemeni and Agricuitural, Meteorolooy, Uriversity of dgriculture
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catchment areas; the stations are Ibaragun,
Olokemeji, Oyo/lseyin and Shepeteri gauging
stations. lbaragun gauging station is located in
Ogun State, almost at the lowest reach of the
river, while others are located in Oyo State
(Fig. 1). The catchment areas obtained from
reports are lbaragun 21600 km?, Olokemeji
9140km?, Oyo/lseyin 5740 km? and Shepeten
1190 km? respectively.

Method of Analysis

Flood Statistics of Ogun Basin : The flood
statistics computed from the selected stations
and the catchment area for each of the
stations are shown in Table 1.

Four commonly used flood frequency
distributions were tested; Normal Djstribution
{Gaussian Distribution), Exponential

(Gumbel or EV1), 2 Parameter Log Normal
Distribution. All these methods are basically -
reduced to commonly used regression anaiysis
technique (Kite,1985).

Discharge-Area-Frequency (Q-A-T) Analysis
Drainage area has long been used as a
parameter in precipitation runoff equations or in
simple equations indexing stream flow to area,
the quantity of discharge from a drainage basin
is a function of the area extent of the basin.
The basic empirical equation of the form:

Where Q is a measure of flow such as mean
annual runoff (m3/s), A is the size of the
contributing drainage area (km?), while ¢ and m

4l
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TABLE 1: FLOOD STATISTICS FOR ALL STATIGNS,

PARAMETERS Toaragan | Olokameji Oyollseyin Shebetcgi
CMEAN G T T T R TENE (01,34 T
STANDARD DEVIATION (5) 45816 10277 48.63 53.28
COBFFICIERNT OF VARIATION (V) | 0.55 0.53 | 0.48 1.21
CATCHMENT AREA (KM% 20660 9145 5740 1190

“Source: (Awokofa, 2001)

TABLE 2. RESULTS OF THE COMPUTATION OF
THE MEDIAN FLOUD RATIO
Qr/Qu) EV1 DISTRIBUTION.

Return Period T | Flood Ratio (QQw)
(Yecars) '

2 0.92

5 1.37

10 1.66

25 2.03

50 2.30

“Source: (Awokela, 2001)

are constants that can be determined by
regression analysis {Linsley et al, 1975).
Regression analysis of the areas on the
discharges were carried out for both mean of
the four distributions and the EV1 distribution
resuits. Goodness of fit was checked by
calculating the correlation coefficient { r ) ,
Tables 3 and 4.

Prediction of mean annual flood

The derived mean annual flood obtained from
the freguency analysis from the mean of the
four distributions , the EV1 distributions and

Table 3. DISCHARGE-AREA-FREQUENCY (Q-A-T)

catchment

the mean annual flood from the Q-»-T anBlysis
were used "~ obtain the logarithmic equation
i.e eguation 1.

Log Owm =Log ¢ + miog A
Log Om = -1.774 + (3.96Log A

Qu = G.038A%% ... s .2

RESULTS AND DISCUSSIONS ‘
The coefficient of variation provides a useful

- measure of hydrological variability; the result in

Table 1 indicates that the distribution of floods -
in these catchments is highly variable. The

different levels of variability in the observed

flood samples may be attributed to varying
hydrological  phenomena  responsible  far
generating the flood events over the differept’
areas; e.g. geomgtic
characteristics, geology, soils, vegeté‘ﬁpn

physiography and mean annual rainfall. ,
Simon and Raj (1997) indicated that the.
tropical climate and the large catchment areas
are the most likely factors which have resulted
i obtaining a sgen('tle frequency curve for

ANALYSIS FOR MEAN OF 'THE FOUR DISTRIBUTIONS,

Return Periods T (Years) Equations (m'/s) Correlation Cocfficient (1)
7 (5= 0.04A — 82.83 0.98

5 Q= 0.06A - 116.2 0.97

10 Q=0.07A - 137.63 0.97

25 (Q=0.08A - 163.45 0.97

50 Q=0.1A — 181 .55 0.97

MEAN CuDATA - 136.73 $.97 {r"=0,94)
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Figure 2. Annual Maximum Food Of Ogun Basin
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Fig. 3. Regional Flood Frequency Curve For Ogun Basin

Table 4. DISCHARGE-AREA-FREQUENCY (QQ-A-T) ANALYSIS FOR EV] DISTRIBUTION.

Return Periods T (Ycars) Equations (m/s) Corrclation Coefficicnt (1)
2 Q=0.04A - 82.57 098

5 Q=0.06A - 11497 0.97

10 Q=0.07A - 136.44 0.97

25 Q=0.08A ~ 163.02 097

50 : Q=0.1A - 183.03 0.97

MEAN OQv=0.07A - 136 0.97 (¥=0.94)

Zambia (cv=0.44). The fact may be used to relatively high variability of rainfall between the

explain the high variability of flood events in  Upper Central and lower Ogun
the catchment areas in Ogun drainage basin 1015mm to 1015-1525mm.

basin i.e 510-

that ranges between 0.48-1.21 and the The flood frequency distribution analysis
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confirned that E£Exireme Value Type 1
Distripution best fits Ogun River out of the four
distiibutions considered. The Regional Fiood
Frequency Curve developed for Ogun drainage
basin Fig.3 using the result of the computation
of the median flood ratios {Q:/Qw) for EV1
distribution shown in Table.2 {Awokola,2001).
. The results of linear regression analysis
obtained for the discharge Q and area A for
each of the return period considered are shown
in _Tg:bles 3 and 4. The mean coefficient of
determination and correlation coefficient

obtained are 0.94 and 0.97 respectively. in
cases where two or more independent
variables were avaﬁable 1o develop a regression
modei, the selection of the best model could
usually be based on the computed value of
coefficient of determination {r}} or correlation
coefficient {r ).

Simon and Raj (1997) confirmed that
development of the relationship between the
mean annual flood or index flood and the
catchment characteristics was a necessary
step in predicting flood magnitude at any point
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FIGURE 4: MEAN DISCHARGE VERSUS AREA

TABLE 5. REGRESSION MODELS TG PREDICT MEAN ANNUAL FLOODS FROM CATCHMENT CHARACTERISTICS
IN SOUTHERN AFRICA AND OGUN DRAINAGE BASIN SOUTHWEST NIGERIA,

Location Regression equations Cocfficient of Correlation. Cocflicient
Determination (r* ) (r)

*Angola Qu=0.156A"™ 07499 0.865

*Swaziland Q5. 7T9A% 0.608 0.78

*Zambia h=0.339A°% 078 - 0.883

*Zimbabwe Qu=1.58A° 0.732 0.856

Ogun drainage basin | Q)~0.038A%% 0.94 0.97

*Source: Simon and Raj (1997)
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in a region whers the frequency curve has been
derived. The correlation coefficient’ and
coefficient of determination of the logarithmic
regression model derived for Ogun basin
{equation 2) to predict mean annual flood from
catchment characteristic are 94% and 88%
respectively. The regression model 'derived for
the study area gave reasonable good fitting.
The graph of the discharge against the area
obtained for the derived equation is shown in
Figure 4.

CONCLUSION

It can be concluded that the derived equation
2, Om = 0.038A%%® and the dgraph in Figure 4
can be used to predict th,ie mean annual flood
(MAF) for ungauged catchments in Ogun
drainage basin. The value obtained can be used
in conjunction with Regional Flood Frequency
Curve derived for the drainage basin (Table 2
or Figure 3) to obtain the discharge for
specified return period. The regression models
to predict mean annual floods from catchment
characteristics in Southern Africa and Ogun
basin compared very well as shown in Table 5.
The value of the coefficient of determination
obtained for Ogun Basin (94%) which
expresses the proportion of the variance of
MAF which is explained by the regression. The
results of the regression analysis also show
that the value of the expenent of AREA for
most of the derived regressions in Southern
Africa range between 0.4 - 0.8 while that
derived for Ogun Basin is 0.86. This range of
values seem to agree on average with typical
values obtained in many other regions of the
world.
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