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FEDERAL CAPITAL CITY NIGERIA - PHASE 1 AREA FLOOD ESTIMATES

Introduction

This report provides estimates of the 25 and 100 year return period
floods for the Phase 1 area of the new Nigerian Capital City located
in Federal Capital Territory (Figure 1). The catchment under study
comprises three main rivers; River 1 (River Ndawuse), River 2 and
River 3. These are shown in.Figure 2 and have a total catchment area
of 103.6 sq km. Subcatchments and their boundaries marked on Figure 2
indicate 13 points on the river system where flood estimates have been
provided and these correspond to similar points on the 1:10,000 map
supplied by the client (Ref 5). Three additional points have been
added where it appeared logical to produce flood estimates. Table 1
shows the correspondence between the two sets of annotation. The urban
area shown in Figure 2 was defined by the peripheral roads on the
1:10,000 map.

To our knowledge there are no rainfall records from within the area and
there have only been a limited number (6) of river gaugings at point 1C.
In the absence of such data it has been necessary to make several
important assumptions (eg percentage runoff, rainfall profile) in order
to estimate the design flood hydrographs. These assumptions tend to be
conservative and could be reviewed when more data become available.

To assist the client with assessing the effect of urbanising the catchment,
additional flood estimates have been provided for all sites assuming a
natural (rural) catchment. If these estimates, which relate to the

present state of the catchment, can be seen to be reasonable by those

with a local knowledge of the river system, then this should provide
additional confidence in the validity of the urbanised catchment floods.

A total of 52 design flood hydrographs have therefore been synthesised

(13 sites, 2 return periods, 2 conditions).

We believe that the most satisfactory method of producing flood estimates
on these catchments is by the combined use of a unit hydrograph to
determine the nature of catchment response and rainfall intensity/duration/
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TABLE 1
Subcatchment notation

Figure 2 1:10,000 map
notation notation

River 1 1A additional point
1B %
1C 6
1D additional point
1E 5 {incorporating Rivers 2 and 3)
" River 2 2A 3
2B 2
2C 1
2D 4 (incorporating River 3)
River 3 3A F =
3B D
3C B

3D additional point



frequency relationships to produce rainstorms of the desired severity.

Although this study has made extensive use of the methods of analysis

described in the Flood Studies Report (FSR) (Ref 1), whenever possible
local data have been used to modify relationships from United Kingdom

catchments.

The preéent report contains a brief description of the unif hydrograph
method, a survey of the available data, and a detailed exposition of

how the method was applied f% the data to give the required estimates.

The recommended design peak flows are summarized in Table 3 of this report.
Coﬁplete hydrograph predictions are given in the Appendices.

The unit hydfograph method

The unit hydrograph for a particular catchment defines the response to a
unit volume of net or effective rainfall input over a specified time
interval. In common with FSR practice a unit input of 10 mm net
rainfall has been used throughout this report. The unit hydrograph

method relys on two main assumptions of catchment behaviour.

1. There is a linear relationship between net rainfall and flood
discharge; ie twice the rain doubles the flow.

2. The principle of superposition applies. The final flood
hydrograph may therefore be considered to comprise the direct
addition of the ordinates of a series of unit hydrographs scaled
and lagged according to the net rainfall hyetograph, This
process 1s called convolution.

Flood estimation using the ESR unit hydrograph technique may be summarised
as follows:- '

1. Estimating the shape of the unit hydrograph. The unit hydrograph
is most rellably obtained from an analysis of recorded flood and
rainfall data from the catchment itself. This process also yields

the percentage runoff, ie the proportion of rain effective in



producing the flood hydrograph. It is recommended (Ref 1, I.6.8.4)*
that at least five large events should be used in the analysis,
However, in the absence of this data a synthetic unit hydrograph
may be derived from catchment characteristics such as stream

-length and slope using a regression equation derived from gauged
catchments elsewhere. The FSR provides such equations based on

the analysis of neaﬂj;40 catchments and 1400 flood events in the
United Kingdom. These equations have successfully been

applied to many catchment® worldwide. The United Kingdom percentage

runoff equation cannot so easily be transferred (see (3) below)}.

2. Defining a suitable design storm. A rainstorm of the required
severity 1s constructed from local records of rainfall and an
assumed rainfall profile. For application outside the United
Kingdom, rainfall intensity/duration/frequency graphs are commonly

used for rainstorm synthesis. This process is described later.

3. Estimating the percentagerrunoff from the design storm. An
estimate of the percentage rainfall effective in producing nmeff
is required. This is most accurately achieved from rainfall and
flow records on the catchment itself. However, if not available,
an approximation may be made by analogy to similar catchments or

by the use of locally derived regression equations based on soil
type. '

4. Combining the umit hydrograph with the (net) design storm. The
net rainfall profile is convoluted with the unit hydrograph to
produce the flood hydrograph. To this must be added a slow
response or 'baseflow' component of the hydrograph but this is
usually small by comparison with the direct runoff from major floods.

Data available

Hydrological information from within the Federal Capital Territory has
been collected and analysed for a water resources survey undertaken by

* References to the Flood Studies Report are given by volume (Roman
numerals), chapter and section.



H P Gauff GubH and Co, Adejumo Ogunsola and Partners and Noyuk (Ref 2).
This report provides an analysis of rainfall data in the area and in
particular an intensity/return period graph for daily rainfall totals
from the Diko and Abuja gauges. From the same report it is evident
that the River Iku has been gauged at Abuja since 1962; however, these
data were not directly available to us. Of the 17 regular gauging
stations newly installed in the Federal Capital Territory (Ref 2),

one lies within the Phase 1 area at point 1C (Figure 2). The only
data available were six riverégaugings undertaken in 1978 and reported

in the water resources survey (Ref 2}.

Meteorological Note No 19 of the Nigerian Meteorological Service (Ref 3)
provides rainfall intensity/duration/frequency curves for 21 stations
comntrywide. It is unfortunate that the only available copy of this
Note contains just one curve namely that for Ilorin. HnWever, as will
be shown later, it is evident that on a daily basis at least, there is

- close correspondence with Abuja and Diko data.

AT -

The following maps were used to determine catchment characteristics:

1:10,000 map co#ering most, but not all, of the total.catchment
1:50,000 map covering the complete area. '

Unit hydrograph estimation

Since there were no continuous flow records and recording rainfall data
from the subject catchments, it is necessary to construct a synthetic
unit hydrograph based on catchment characteristics. Using the simplest
equation from the FSR based on stream length and slope (Ref 1,1.6.5.4)
the time to peak of the unit hydrograph (Ip) is defined as:’ '

Tp = 2.8.L.%% hours

=)
S

main stream length measured froh a 1:25,000 map using dividers

where L
set to 0.1 km spacing (for this study the average stream
length from the 1:10,000 and 1:50,000 map was used)



S = slope of the main stream {m/km) measured at 10% and 85%
of L from the mouth of the catchment.

A standard triangular shape (Ref 1,1.6.5.2) has been adopted where the
time base, TB, and peak discharge, QP, are defined as follows:

TB = 2.52 Tp.
QP = %é? cumecs/100 sqkm

These relationships were derived from about 140 catchments in the UK.
There is almost identical agreement with a similarly simplified triangular
wnit hydrograph derived from American data by the US Soil Conservation
Service.

Throughout this report a time interval of 0.25 hours has been used in
producing flood estimates. Because of the range of size of catchments
under study (2.3 km® to 103.6 km®’)} a smaller time interval would normally
be recommended for the smaller catchments and a bigger time interval

for the larger catchments. However, to maintain consistency in the
analysis a 0.25 hour time base was considered optimum. The above
equation defining Tp was derived using a standard 1 hour time interval.
The FSR (Ref 1, I1.6.4.8) recommends the following adjustment to Tp:

new Tp = old Tp + (T-1}/2
-where T = new basic time interval = 0.25 hours, therefore

new Tp = old Tp - 0.375
Times to peak for each of the 13 catchments have been calculated and are
given in Table 2. It should be noted that these values of Tp correspond
to the purely rural catchment. Urbanisation can have a dramatic effect

on both the magnitude of peak discharge and the rise time. Urban time
to peak is computed from the following equation (Ref 4):
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Tp, = Tp_ (1 + uRBAN) "1+%0

where Tpﬁ = urban time to peak
Tp,. = rural time to peak
URBAN = fraction of the total catchment under urban development

{Figure 2)

Table 2 gives values of URBAM:and Tpy for each catchment. Figure 3
shows the rural and urban unit hydrographs for the total catchment
(point 1E, Figure 2).

Design parameters

In order to estimate the 25 year and 100 year return period floods using
the unit hydrographs derived above it is necessary to choose the retum
period of the design storm, storm duration and profile, percentage
runoff, baseflow and antecedent conditions for the catchment. These are
considered in the following sections. _ R

Rainfall return period

For this study it has been assumed that the storm and flood return period
are équal (ie the 25 year return period storm is used to produce the

Z5 year return period flood). It is appreciated that the response depends
on antecedent catchment conditions which vary from event to event and
therefore the correspondence is not necessarily exact, but in the

absence of local information the assumption is considered reasonable.

Rainfall duration

The FSR (Ref 1, I1.6.7.6) recommends the foliowing equation for the
duration of the stomm:

D =Tp {1 + SAAR/1000)

where SAAR = catchment average annual rainfall
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A common value of SAAR was used for all catchments and derived from the
mean annual rainfall for the gauges at Bwari, Abuja and Dike (Figure 1)
(Ref 2):

Gauge No years record Annual average
rainfall (mm)

Bwari 9 1551

Abuja 18 1648
- .

Diko 24 1541

The mean of these three gauges, weighted according to the number of
years record from each gave SAAR = 1580 mm.

Using the values of Tpy and Tp, previously obtained the duration of
each storm was calculated using the above equation. D should, for
convenience, be an odd multiple of the data interval. In each case the
nearest higher multiple of 0.25 hours has been taken (Table 2). It
should be noted that because of the very peaky nature of the rainfill
profile (discussed later) the magnitude of the flood peak is relatively
insensitive to storm duration since most of the rain falls within the
central section.

Rainfall profile

It is necessary to obtain rainfall intensity/duration/frequency curves
for the catchments in order that rainfall profiles of the required
severity can be developed. For this report the following procedure was
adopted to establish these profiles:

1. From the water resources survey (Ref 2, Figure A7) Diko and Abuja
records have been combined to give maximum 'daily' rainfalls of
different return periods. It is not clear from the text of this
report whether the necessary conversion from the daily to 24 hour
duration has been carried out. For a given return period,
rainfalls' over any 24 hour period are higher than those occurring
within a calendar day. Since there is no mention of this



conversion in the report it has been assumed here that it has not
been carried out. From this graph the following information has
been abstracted.

5 year return period daily rainfall = 94 mm
25 year return period daily rainfall = 123 mm
100 year return period daily rainfall = 148 mm

At Abuja therefore the gfbwth factors from 5 -'year daily rainfall to
25 year and 100 year daily rainfall are 1.31 and 1.57 respectively.

From Meteorological Note No 19 (Ref 3) the countrywide conversion
factor of daily rainfall values to 24 hour falls is given as
1.132. Hence:

5 year return period Abuja 24 hour rainfall = 94 x 1.132 = 106 mm

Meteorological Note No 19 (Ref 3} provides rainfall intensity/
duration/frequency curves for 21 stations throughout Nigeria.ﬁﬁwa
Unfortunately only one, that for Ilorin, was available for this
study. However, there is a close correspondence to the Abuja

24 hour rainfall (5 year return period):

5 year return period Ilorin 24 hour rainfall = 103 mm
5 year return period Abuja 24 hour rainfall = 106 mm

The decision to relate back to the 5 year Teturn period was due

to the fact that the Ilorin rainfall intensity/duration/frequency
relationship were derived from only 9 years record (Ref 3) and
therefore the 5 year return period éurye should be more accurate
than either those of the 10 year or 25 year return period.
Furthermore, the basis of a 5 year return period rainfall statistic
is in line with FSR practice (Ref 1).

The rainfall intensity/duration curve for the 5 year return

period at Abuja was therefore obtained directly from the Ilorin

graph after scaling by %g% = 1.03. This curve is shown in Figure 4.7



>. The 25 year and 100 year return period curves for Abuja were derived
by scaling the 5 year return period relationship according to the 24
hour growth factors (1.31 and 1.57 respectively). There is strong

- evidence for a constant growth factor (ie irrespective of rainfall

duration). The Ilorin graph itself exhibits this property and it is
also in line with work carried out in south west Nigeria by the
Meteorological Office (UK). The 25 year and 100 year return period
curves are shown in Figure 4.

Having obtained Abuja rainfallk intensity/duration/frequency curves they were
then used to construct 1 in 25 year and 1 in 100 year storms for each of the
catchments. A nested‘profile'was adopted such that for all durations the
rainfall intensities of the same return period occurred within the same
storm. The 1 in 25 year storm of 2.25 hour duration was therefore composed
of the 1 in Z5 year 0.25 hour fall in the centre of the 1 in 25 year 0.75 hour
fall etc. Although the average intensity over the total storm duration has
the required retu:n.périod, nesting the profile in this way tends to create a
larger flood’because of its peaky nature. However, it is preferable to use
local rainfall data in this conservative fashion rather than to adopt the
particular (and less peaky} rainfall profile as recommended in the%;gﬁ which
has validity only in the United Kingdom.

Areal reduction factor (ARF)

Storm profiles so far'derived.apply to. point rainfalls at Abuja. It has beén
assumed that these point storms are directly transferable to the catchment
area. However, areal reduction factors must be applied to account for the
fact that point intensities are higher than those occurring;‘with the same
probability of exceedance, over larger areas. From work carried out by the
Meteorological Office (UK) in south west Nigeria, areal reduction factors
were derived from catchments between 20 sq km and 10,000 sq km and durations
of 10 to 500 hours. These were lower by a factor of 0.9 than their FSR
United Kingdom éounterparts (Ref 1, I.5). For this study where durations and
catchment areas less than this are encountered, the same factor has been -
assumed to apply in this range also, thus enabling the ARS to be calculated
for all catchments and all storms.

Since each storm comprises a series of nested storms of different
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durations, it is logical to apply the appropriate areal reduction factor
corresponding to the duration of each 'sub' storm. The central, most
intense, 0.25 hour block of rainfall therefore has the highest reduction
applied whereas the entire storm has a much lower overall reduction.

The 1 in 25 year and 1 in 100 year areal storm profiles for catchment 1E
(Urban) are shown in Figure 5.

 Catchment wetness index (CWIﬁ‘

The CWI is an indication of how 'wet' the catchment is likely to be
preceeding the flood event. This index is a combination of the soil
moisture deficit (SMD) and a 5 day antecedent precipitation index (APIS)
and is defined by the FSR (Ref 1, 1.6.4.4) such that

CWI = 125 - SMD + APIS

The constant 125 is added simply'tb maintain positive CWI since in the
United Kingdom SMD rarely exceeds 125. In the absence of information

to the contrary, it has been assumed that there is no soil moisture
deficit (a reasonable assumption during the wet season) which reduces the
above equation to:

CWI = 125 + APIS
The FSR (Ref 1, 1.6.4.4) defines APIS as

! 2 3 4
- 2
APIS; = 0.5%(Py_1+0.5Py_»+(0.5) Py o+(0.5)"Py_,+(0.5)"P,_)
The five days preceding rainfall (Pg_1:Pg-p €tc) for the 25 year and
100 year return period floods were estimated from the rainfall intensity/
duration/frequency graph for Abuja (Figure 4) by extrapolation. The
following values of API5 and hence CWI were obtained:

1 in 25 year 1 in 100 year

API5 13.4 16
CWI 138.4 - 141
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Percentage runoff

There are few available data on which to base an entirely objective
assessment of how much of the gross rainfall would be effective in
producing flood runoff.

In the water resources survey (Ref 2) it is shown that monthly runoff

can be up to half monthly rainfall. Relating this to our experience

in comparing flood hydrograply runoff with monthly and seasonal runoff

in other parts of Nigeria, it is clear that the land type involved in

the subject area is capable of producing relatively high values of
percentage rumoff. This judgement was aided by advice from the Land
Resources Division of the Overseas Development Agency who have mapped
soils in this area. In subsequent calculations a 50% standard percentage
runoff (SPR) has been used which is increased by the degree of
urbanisation. When more data become available from the gauging network
in the Federal Capital Territory it would be reasonable to revise this
estimate.

The increase in SPR due to urbanisation has been estimated from information
about impermeable area on the 1:10,000 map (Ref 5). From this map an
average impermeability factor of 0.4 was computed from the 79 land

blocks detailed thereon. This factor was subsequently applied to the
whole urban area where it was assumed that 90% rumoff would occur from
the effective impermeable surfacés. The non impermeable area within the
urbanised catchment (1e 0.6 of the total urban area) was assumed to

have the same standard percentage runoff as the rural catchments (50%).

The equation given below incorporates all the above information:
SPR = 50 + 16 URBAN

Using this equation'values of SPR were calculated for all catchments and

are given in Table 2.

The effects of total storm rainfall (P) and antecedent state of the
catchment, as indexed by CWI, are then added to the percentage runoff



for each flood event. Percentage runoff (PR} is defined (Ref 1, 1.6.5.8)

as:
PR = SPR + 0.22 (CWI - 125) + 0.1 (P - 10)

Using the values of SPR and CWI from above and the total storm rainfall,
P, the percentage runoff for each flood was then determined.

4
Baseflow w

The convolution of the wunit hydrograph with net rainfall gives the

rapid response component of the total hydrograph. To this must be added
a slow response or baseflow component of the hydrograph. Baseflow is
only a small proportion of the flood hydrograph and its value is
therefore not critical to the estimate. The FSR provides an equétion
for the calculation of baseflow (Ref 1, 1.6.5.11).

BASEFLOW = AREA (0.000326(CWI-125)+0.00074RSMD+0.003)
RSMD is defined as the net 1 day rainfall of the 5 year return period and
was obtained from Figure 4. Following work done in south west Nigeria
the RSMD term was modified to 0.00037 RSMD and it is this form of the
equation which was used in this study. For catchment 1C the baseflow
is calculated as 0.46 cumecs for the 1 in 25 year flood and 0.47 cumecs
for the 1 in 100 year flood.

The water resources survey (Ref 2) gives six gaugings at point 1C
(Figure 1} of which three came from the wet season (September and
October 1978) giving values of 0.202, 0.32 and 0.41 cumecs. If it is
assumed that these gaugings were not carried out during a flood event
they tend to confirm that the above equatidn {modified) is giving
baseflow estimates of the right order.

Flood estimate results

The design rainstorms discussed above were multiplied by the appropriate

percentage runoff (which ranged from 61% to 77%) and convoluted with the unit



hydrograph from each catchment. To this the baseflow was added to
give the 1 in 25 year and 1 in 100 year flood estimates for both the
© rural and urban catchments.

Details of these results may be found in the appendices:

Appendix A - 25 year return period urban catchment floods
Appendix B - 100 year return period urban catchment floods
Appendix C -~ 25 year retum period rural catchment floods
Abpendix D - 100 year return period rural catchment floods

Peak discharges from each of these floods have been abstracted and are
given in Table 3. The total flood hydrograph for catchment 1E (rural)
and 1E (urban) are shown in Figures 6 and 7 respectively. Figures & and
9 give 1 in 25 year and 1 in 100 year peak urban flows as a function

of distance upstream (as measured along the stream) from point 1E. It
may be considered within the accuracy of the method to interpolate
between points on this graph to obtain flood estimates at other e
locations. Extrapolation of Figures 8 and 9 is not recommended.

Conelusions and recommendations

A number of assumptions have had to be made about the umit hydrograph
time to peak, antecedent conditions, rainfall profile and in particular
percentage runoff. Of necessity, most of these are conservative and may
be reviewed when more data become available. For any subsequent work

it would be desirable to obtain the complete set of rainfall intensity/
duration/frequency curves from Meteorological Note No 19 (Ref 3).

In this analysis it has been assumed that urbanisation is uniform over
the whole catchment area. However, because in practice urbanisation is
concentrated at the lower end of the catchment, the magnitude of peak
discharge will be reduced since, if rainfall is assumed uniform over the
catchment, the urban flood peak will have passed downstream before the
arrival of the slower response rural flood from the head waters. While
the effect of this simplifying assumption is small it will ensure that
these flood estimates are conservative.



TABLE 3
Peak flood flows (cumecs)

Urbanised Catchment Rural Catchment

Catchment
25 year 100 year 25 year. 100 year
< . :

1A 26 . 33 26 33
1B 105 130 38 47

1C 149 184 48 60
1D 188 233 56 69
1E 543 673 242 302
ZA - 332 413 206 257
ZB 362 _ 450 . 198* 248*
2C 330* 410* 178+ 222%
2D 418 519 205 256 e
3A 43 54 31 39
3B 93 . 116 46 57
3C 119 149 . 51 64 .

3D 177 220 61 76

* Reduced peak flows relative to point upstream due to the
effects of attenuation exceeding those of additional
flow from intermedlate areas.
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APPENDIX A
25 year return pericd urban catchment floods
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hMigervan Copttal City = Prase 1 - 2% Yesr Flooo Esvieare

Catchment 92 = Urpar

Area (Sgeke,) 2.%2
batas interval (nr) v 25
‘besign guration (Hr) 2.25%
Total rain (rp) §2.75
Percentage runoft 6v.2¢
Base flow {cumecs per sg.kr) 037
Cwl at start of storm 13€.,4C
Trrangular unit hyorograch cosputec trom Tp= .8

Convolution of untt Lyarogract anc net radn protile

Tiase Total het Unit Tetsl
kein kain hygrocrarh Myorocrapt
[ 13 [ 1] preinate
G 2.34 1.43 « 00 - 0¢
25 J.25 1.9y B5.94 «37
«50 5.92 Tl 171.f£ 1-0f
o 75 14,14 [ -1 257.%1 FaY Y
1.9G 61,45 25.%8 23L.07 Se 21
1.2% 1£.14 E.b¢ 173,50 12.41
1.5¢C 5.92 l.82 117,73 20.24
1.75 1,28 Yab¥ &1,56 e6.27
Z.00 2434 Tk P17 25.41L
2.25 21.10
2e5u 15.¢9
.75 . ¥.57
20U . 4,20
3.2% : 1.83
.50 . .81
31.7% L0
[y « 10

Lurvature around reosk = =10%.F7¢

.



nigerian (apital City - Phnase 1 - 25 Year Flosoo Estinate

Latchoment 18 - Urpan

Area (SQ.km.) 7ot
bate interval (nr) 25
design guration {Hr) 2425
Tetal rain (mm) 90.ES
Percentage runptf 71.03
Base Tlow (cumecs per sg.kr) <337
CWI #t start of store 138,40

N i
Triangular unit hyarograph ebmputec from Tp:o o7

Coenvolution of unit kydrograph anc net rain profile

Time Totsl - ket Unit Totat
Rain Rain Hydrograpk nRyorocraph
mne me . ordinate
Ml 2.1 1.71 .00 W2E -
25 1.3 .2+37 112.24 1.70°
S ¢.01 L.27 224 .49 5.10
. TS 14.1% 1h.02 296,61 11.57
1.00 3¢.11 e7.7¢ 22€.25 23.E5
1.25% 14,11 10.0¢ - 152.8% 55.45%
1.5C £.01 L.27 7¢.53 B7.97
1.75 T.34 2.3 €.1¢ 125.2¢9
2,00 Zab1 1.71 §2.1¢
2425 . . £FL 5T
£e50 43,77
€.75 Q0. UF
1.G0 - 1R-3!
T.25 ’ 3.1
31.5C 1.3¢
3.75 ‘ 3¢

Curvature around peak = «4B7,970°



Kigerian Lapitel City = Phase 1 -~ 25

Catchment 1€ = Urpan

Ares [(Sgukm,)’

bata interval (wr)
besipn ouration (He)
rain (mm)
Percentage runott

Totel

Gase flow (cumecs per sg.km)
{W]l »t start of storm

Year fFlood Estixate

12.2%
23
2.75
¥3.2¢
73.27
037
138,40

Triangular unit hydrograph corputed trom Tp= &

tonvelution of unit hyorograch BnE net rain profile

Time

« 0C
25
.50
75
1.00
1.25
1.50
T.75
2.400
2425
2.50
2475
3,90
J.25
3.5C
3.75
4,00
Lo25
L350
T 4. 7S

Teral
Rain
(3]

1.82
2445
3.39
£.086
16.07
37.865

14.07.

6.Co
I1.1%
2445
1.82

ket
Rain
»r

1.23
1.84
2abs
La.ba
10.31
€762
10.11
bbb
2+bs
1'5“
1.33

Unit

Total

Hydrocraph Hydrocraph

ordinate

.00
67.5C
135.80
202.70
22L.69
182.11
137.¢3
.55
L%.17
L.7F

Curvature arcund peak 3 =425.96%

sbt
1.5¢
4,22
6.9¢
Te. 66
30,97
65.5¢
104,31
117,36
1LE.57
113,07
108,67 _
0,61 s
S1.4¢6 :
25.5¢
12.7¢°
6. 60
3,28
1.3¢
.5‘



mwigerian Cacdtal CH4vy = Phase 1 = 2% Year Flooo Lstinate

Catchaent 10 - Urpan

Areas (5Q.Km,) 16.42

bata interval (Hr) «25
besign curation (ur) 2.75
Totul rafn (mm) 92450
Percentage runctf 14.20
Base flow (cumecs per sq.ie) «G37
CWl at stert of storm 1358.40

r
Trisngular unit hyoregraph conp®ec frem Tp= 1.0

Convolution of unit hyorograph ano net rain protile

Tine Total het unit. Total
Rain kain nyodroaraph Hygrocraph
nr mn ordinate

.00 R 1.%7 .CO A

25 . 2447 1.8 55.50 1.8%

50 T.h2 2.54 112,04 4eTL

.75 &,0% L,5¢ 165.50 G+ 57
1.00 14,02 10.41 220,00 15.1¢
1.25 - 3E.ED L7.31 - TEL,D5 35.21
1.50 14.02 10,41 168,10 Thall
1.75 t.0% L,.5¢ 112.9¢ t1e. 57
£.00 L 2.54 Te.21 15%.%F
£+25 247 1.54 L0.2% o 1EREL 21
2.50 1.64 1.%7 4.2 177.32
2.7% 152.08
.00 122.6¢
3.25 ) P0.14
3,56 ° 57.41
31.75 28.3%
4,00 14,22
&a25 , ) Ted®
&.50 ¢ : 3.77
4.T5 : 1e0°

- 5.0C . o 71

Curvature asrount prar = «625.939



kigerian (apftat C(dty - Pnapse 1 = 2% Year Flooo Esticate

Catchment %€ = Urpan

Areas (SQekm.) ) 103.464
Dats interval (wur)} +25
besign curation (Hr) ) £.25
Total rain (ma) 10G6.21
- Percentage runoft 69,97
fase fltow (Cumecs per sQoks) «037

C¥] a2t start of store 138,40

1riangular unit hyorograph computec tros Tpr 2.3

{anvelution of unit hyorograph and net rain profile

Tine Total Net urit Total
Rsin Ratn MWydrograpt tHyorocragh
ne or orcinate

GO o Th . «5¢ 00 Z.8F
25 JEE -3 10,45 bk
+5C + 54 67 20.7¢ 5.6%
W75 : 1.05 s 31.1¢ 7.5¢%
.00 1.1E WP 41,59 10,32
1.25 1.13 ) 51.%¢E 13.%7
1.50 Tt 1.%4 62.3%E - 16455
1.75 2.02 1.6¢ 7270 2hok”
2.0C 2.68 1.87 EX. 18 I1.75
Z.25 2.5 €+55 $1,57 1,17
2450 6.22 L.I §0.22 - 52.5¢%
275 - 13.27 .2t BY.42 L7.462
1.60 29.C2 FALI | 76,42 01,4C
3-25 13-2? 9-25 7 69.,E2 135.9¢
1.50 6.22 L35 63,03 158.%¢
3.75 T.65 2455 S6.24 245.u%
4.00 2.63 1.87 45,44 369.9°
La25 2.02 1.4¢ ‘2.65 356.‘?
4,50 163 1a1a 35.E5 £13,.32
. he?5 o 1.33 W3 2%.C% £65.0°F
5.0C 1.18 . Y73 22.26 -51G.7T
5.25 1.05 o T4 15.47 542440
5,50 +96 67 B.b7 S5642.7R
5.75 +EE &1 1+80 523.32
&.00 T 52 495,2¢
&.25 . . i 463.07
6.5C L2747
tu75 - ) 30L.0T7
7.00 : 350.5¢
7.2% : 31,71
T+50C LEFa74
7.75 : 228437
t£.0C . 127.u1
§.25 144,21
€50 . 107.1¢
E.75 73.57
C.00U 52407
9.25 3%.22
%.5C Iu.aet
§.75 . 23.51
1G.00 T1E.b2

10.25 1452

10.50 T1.2¢

10.79% L. 7L

11.00 6.7C

11,25 P ] 5.3F -

11.50 . baké

11.75 : 3.9°F

Curvature arount pesab = =395,9%¢



Nigerian Lapital {ity = Prage 1 =

Latchment 24 - Urian

Area (Sa.km,? .
dats interval (wr)
besign ouration (Hr)
Total rain (=a)
Percentage runotf
tase tlow (cumecs per

"Cwl at start of storr

Triangular unit hycrograph

{onvolution of unit hycrograph

Time

.00
e 25
5
.75
1.0G
1,25, -
1.5C
1.7¢
2.0C
2.2%
2.50
2475
1.00
3.2%
.50
1,75
4. 00
4a25
4,.5C
L.75
5.00
5.25%
5.50
5.75
6.00
6.25
b.50
t.75
7.00
7.2%
7.50
7.7%
E,NG
B.25
E.SC°
B.T5
?.0C
9.25
.50
.75
10.00

Toiat ‘het

Ravn RKain
mr Y]
292 «£1
1.02 «£7
1.2 «75
1.28 -
1.57 1.04
1096 ) 1-21
2eb1 1.72
1.58 2+30
£.27% L.0¥ 1
13,82 F.9 1
31.80 20.%¢
13.62 £.%5
¢.20 L.0¥
Y.5¢ 2.36
2+61 1.7¢
1.56 Te2¥
1.57 ~ 1.0~
Y.28 o84
1.13 o735
1.02 &7

%2 . 61

sOekr)
1

2
confuten

§7.85
23
5.25
99,.5¢%
65,91
037
3E.40

froe Tp=

25 Year flooo Estimate

2.&

anc net rain profitle

unit
Hydrograph
ordinste

<00
13.75
27.50
£1.25
55.00

- BELTE

$2.5¢
¢.25
1C.00
01.0%
72.03
El.04
TL.05
65.C7
56.0¢
L7.C9
18. ¢

29.12

20,13
11.1‘
24146

Curvature arogunt reshk = =411,52F

Total

Hyarocragh

2.1¢€
2s0F
3. 06¢
5.27
?ISS
10. 06
1%,7¢
e0.2¢
2767
37.5r
53.5¢
£5.37
162.cf
el2.75
281,77
27B8.67
310.5%
332.20
326445
309,42
287.72
- 263.2F
236.5%
20¢. 3¢
1e0. %0
151 9F
122491
She iy
66e 47
42,80
28457
20.5°0
15.17

11e2F .

b. 3¢
617
“a5t
I.al
e 0L
delh



pigerdian Cacital City = Prgee 1 =~ 25 Year Flood Estimate

Catckaent 20 - Urrtan

Triangular unit hydrograph

Convelution of unit hyarograph

Tiee

Ml
.25
«5C
73
1.00
1.25
1.58
1.75
2.00
2425
2.50
2.75
3.00
3.25
1.50
3.75
4,00
4.25
&,.50
475
5.00
. 525
5.50
S.75
£.00
6.25
6.50
Y]
7T.0U
T.25
7.50
7.75
€.J0
E.25
£.5C
.75
9.2
$.2¢
.50
575
1C.00

10.25
10.50
10.75

Curvpture sround peak = =2BG, 005

Area (5G.Kkm,)

dPata interval (nr)
pesign ouration (ur}

Total rain (em)

Percentage runoff
Base flow (cumecs per
CWI a1t start of storm

Total
Kain
ne

oE3
&3
1.02
1.%4
1.2%
1.58
1.7
"2.82
1.5+
6.21
131,57
31.2¥%
12.57
£.21
x.59
2+£2
1.%7
1.58
1.2%9
1.94
1.02
93

N13

ket
kRain
1.

-7
a3
o TU
W TE
.-y
1.0¢2
1.34
1.7¢
Cakd
bal2
9.23
2t.2Y
Fa23
La22
2okt
1.7¢
1.34%
1.0s
+£8
TR
«7U
cés
«5B

LYY

«25

5.75

106. 84

6£,.03

$Geke) «G37
13E,.40

computed trom Tpz 2.1

and net rain protile

unirt Total
Hyarograpk Hygrooraph
ordinate
00 Z+41
12.47 2+bF
24454 3.8
I7.41 S.3F
LGB 7.5¢6
$2.36 1L kT
7L.82 14,12
E7.30 15,57
§%.77 25,17
§9.87 - 32.%1
#1.72 63,27 .
B1.57 6u. 0t ’ s, -
T5.42 $3.0%
6T.27 132,34
5.1 173.4¢%
50,94 215.3¢6
e2.51% 256,37
3h.¢0 295.4F
“26.51 230U.8T
18.36 357.2¢F
10421 . Jb2.47
Z2.C5 349,54
32v.07
335.20
2756.%¢
251.1°
2c2.%2
152,40
162,27
122.u%
102.1%
73,48
LY- 7Y
33,34
ZheBE
1e.t”
16,22
10.8¢
S 24
el
4?71
J.60
24 8F

2e6t



Nigerian Capital City = Ppage 1 - 25 Yesr Flood Estisate

{atcheent 20 - Urpan

Area {5q.km.} 66,17
Datas interval (nr) 25
pesign durstion (Hr) - b.75
Total rain (=) 101,33
Percentage runoff  68.2E
Base flow (cumecs per sg.km)} +037

(Wl at start of storm 138.40

Triangular unit hyorograph coefutes frosw Tp= 2.5

© -lonvelution of wunit hyorograph anc net radn profile

Time Total het unit Total
Rain Rain Hydrograph Hygrooraph
ar nr ordinate ’

« L0 53 by .00 2."!’

«25° o7 by E,EQ T2.71

«50 &5 T 17.60 ' 3.27

« 75 .92 SE3 . 2€.40 4.0¢
1.0 1.02 W Tu It 20 5.31
1.2% 1.14 . «Te -, &&,C0 T
1.50 1.2% «82 52.8C F.07
1.75 1.5¢% 1.Ce t1.60 11.064
2.CL 1.97 1.35 The40 14,E7
2.25 . T 2.€2 1.7% 7%.20 L ITY-L
2.50 3.60 2.40 Y -1-T3 41 23.%¢%
2.75 é.21 L.24 E2.25 30.0%
31.00 13.55 .25 76,50 35.1¢
325 -5 S B 1428 70.75 51. 0%
3.50 $1.55 Q.2> 64.5% 75.7¢
375 6.2% ha24 5%.24 105.272
4.00 360 2l 346 116.3¢
bae25 2.2 1.7% L7.74 ’ 166 . OF
450 1.97 1.3% 41,96 19, BT
&aT5 1.59 1.08 3b.24 231, 1
5.CC 1.29 g7 30.48 261.12
5-25 ‘01" .75 2‘--73 . 23;-30
5.5C ~1.02 o7 12.98 314,01
S.75 +83 « 53 13.23 33D.1¢
6 .00 +E5 «58 Tabt I26.1F
4] .71 sby 1.72 ©313.02
-1 59 oly ©25T7.37
ta75 ) A 7% b
7.U ' 25rs st
7425 " 23c.0t
750 217. 11
Talt : : 154,95
B,OpD 172448
£a25% 145,60
E.50 ' 126.64
E.?5 j03.74

« 00 Bl.24
.25 5. 7¢
Y56 . 41,27
G 75 : 2Fe%?

1G.0C ’ . . . T 22451

10.25 17.7¢

1G.50C 1410

10.75 . 11.3¢

. 11.0C F.17

11.25 i 7.27

11.50 581

1175 405

12.0C 377

fc.25 : 3.14

12.5C Ca 77

12.75 2e57

Curvature srount fpegh = ~321,53¢



sigerian Capital {4ty = Prase 1 = % Year floce Estisate

{atchernt 20 « Uroar

Ares (S5G,Km,) ET.22
Date interwval (hr) 25
pesign guration (wr) £.75
Total rain (rm) 102.15
Percentage runott 69.16
Base flo. (cumecs per sq.km) . Q37
Cw] a1t start of store 138,40

Triangular unit tycrugraoh computec froes Tor 2.6

(envolution of unrit hycrograph ancd net roin profile

Tine Total het uUnit Total
RAiN - Fain Wygrocraph hmygropcraph
1 er preéinate

0O 62 Xy 00 o et
25 72 S “EL4 2.5¢
#SC 87 o5y C1é.27 4,21
.75 W53 W £5 2het 5.2%
1.0C 1.04 £ 78 12.54 &.0t
1.25 1.6 +Eu 40.6¢ Lebt
1.50 1.32 31 [ Y ¥ 11.57
1.7% 1,67 1.1& 56.%5 14.7¢
z.C0 2.025 Te3y £5. 09 1b.tf
2425 Y -1 Te%a Te22 2i.e"
2.5C 1.3 2.51 £1.3¢ Io. 2t
2475 .22 La3u £1.42 . LI TR
I.0u 11,3« G.25 7¢.11 LYY S
3.28 2%.E2Z F{tP-¥4 70.7% b4, 0"
2,50 13.3E R.25 65.47 Yhat”
3.75 €.22 L.y 6C.1% 130.77
& 00U 3.632 2,51 S5L.E4 168,74
&.25 2+68 1.%4 45,52 2UTa5*
&.5C 2.0 1.3% tha2Y cbbent
&4.75 1.¢1 1.1¢ 38.EZ bbb
£.C0 1.72 91 13.57 122.0°%
$.25% .14 «Bu 2E.25 I57.2%
5.50 1.04 o T 22.93 JL8L.EC
5.7¢% %3 -5 17.81 L1247
e.CU JE? oS 12429 W17,0¢
6,25 .73 e Su [T 637437
oLl N3] Y] 1ebt izt
£,75 3ce.37
T 365,372
7.¢5 LESVES. 78
750 Z et
7.7% 26Tk
oL 2eusk?
E,25 FArsy-h
.50 T3h,.41
Ea75 150. 11
F.70 127.%%
g.25 Tud. 37
&350 Tael2®
§.75 51.7¢
10.00 17.1%
1G.25 28.50
16.50 ) €257
10.75 18. 40"
11.3C ' Tuott
11.28 11,67
$1.5¢ F.37
11.75 Tak?
12.30 Delr
12.25 4. ¥
32.5C0 4,11
“1Z.78 S5.5¢
1.00 . . 34320

Curvature atpuns pear = =7252.3046



Nigerian Carital City - Prnase 1 - 2% Year floco tstisate

Latchment YA - Uroan

Area (Sgekm,) . &.30
bate intervai (mr) «25
pesign ouration (HF) £,25
Total ratn (mm) 101,98
Percentage runoff 6%.15
fase flow (cumecs per sG.kr) «037
(w] at start ot store 138.40

r
Trisngular unit hyaregraLh cofPutec frce Tps 1.6

tonvolution of unit hydrocrapk anc net rain profile

Tire Total het unit Tctal
Rair kain Hyaregoragh hyorgorapt
nt rm orcinate

sl 1.02 -1 + 02 W27
5 1.74 2 Te 21.42 .21
-1 1,42 $ 52 42457 b5
W75 1.7¢ t.1¢ Lhyh5 o 75
1.06C bl 1.5 ESLGL Te2k
1.28 1.2 2.1 107.42 1.8C
1.56 5.9% .60 12F. 51 2aEF
W78 14,12 T.2u 1e7.57 &a17
Zel0 16,62 PR 112,02 6.5°
2425 1L.12 $.2u 102.%9 12.0%
2450 S.99 I.%w it.55 1564 5¢
Z.7% .22 2«10 T2e%1% 25.2°
3.00 2ok T45¢c SELb% 1.2
3.25 1.72 1.1¢c sboEz IT.50
2,50 1.62 e I.7¢ (2.
31,78 1.14 o 1L.74 43,17
4.0C 1.02 -1 S 2eTd LO. &
Le25 17.1°
4,50 TZ4%7
L.75 28437
$.00 23.6¢
5.25 ’ T o18.5L
5.50 14.07
5475 CPRA
t.CC Se32
be25 3.1%
L. 50 2. 17
te7% 1.4&7
7.0 : o5 7
7.2°% ezt
7. 50 el
T.7°5 ) e 30
E.EL o 24

{urvature arpunc peab = =52,5CC



hagerian Lapital City = Pnase 1 = ¢f Year flooc Esticate

(atcheent 3& = Urban

Area (SQ.Km,)} 10,84
pata interval {nr) .25
pesign curation (kr) 3.75
Total ratn (em) YELE6
Percentape runott 6% ,.E2
Base flow (cumecs cer $g.kn) 037
Chl at start of store 135,40

Triangular unit hycrooraph comrputec from Tp=s 1.3

tonvelution of unit hydrograph anc net rain profite

Time Total Net Unit Teotal
Rain kain Hygro¢rat®t hygrocrar®
mm me orginate .
«G0 1.17 Y] =0 i
s 1445 Y00 12.5& LB
+ 50 1.81 1.25 85.C5% 1.3"
.75 2ehd T.b0 ¥7.¢1 2.3¢
1.00 3.27 2.32 132,18 3.9¢
1.28 6.0¢ 4.0 162.72 bek?
1.5C 14,08 Coly 18¢.21 .54
1.75 IF .14 28425 130.%a l1o.2¢
2.00 14.08 Caty 10%.¢7 JUeFS
roys 4.C4 Lole Eted U [T YRR .
Z.50 1.7 2e3¢ 67.12 £3.57
2475 2.44 T.6c LS.E2 B1,57
3.00 1481 1.25 2he %% Gl,3¢
1.25 Teb5 1.00 1.2 : G2.11
3.50 1.17 +BU E4s
3.75 ‘ 73.5¢
4,00 1. ¢
La25 ) L3,3¢
4450 2. 67
Lelh ’ a0 1%
56T 13,27
525 Teo2
5.50 ' 4o TH
575 ’ J. 00
€ .00 1.E¢L
625 117
[0 YA
675 . ok

furvature around peak = =232,267



higerian (apital (ity - Phase 1 « 25 Year Flood Estimsre

Catcrment X = yYroan

Ares (Sqekm.) 12.68
bata fnterval (Hr) «25
besign ouration (nr) 3.25
Totel ratn (mm) $6.12
Percentage runpotf 6%.56
Base flow (cumecs per sQ.ke) 037
Cwl at start of storm 138,40

Trisngular unit hyorograph :oéputgc from Tp= 1.2

Convolution of wunit nyarcgraph 8no net rain profile

Time Total Ket unit Total ~
kain Rain vydrocrach hyorocragph
mr mm orginate

3410 1.85 1.2 +6G0 b7

v 25 1.82 1.27 35,19 7

LS00 2eL5 1.71 736 - Z+0”

.75 T.1% 2430 114.5% 4,00
1.50 £ .08 L,2¢ 152.7¢ 7.07
125 14,086 Ga78 .. V75,34 12.07
t.5¢ 37.62 eba.17 155,18 2ULET
1.75 14.0% S.72 16,41 £41,2°
Z£.00 £,08 La.2¢ 132,45 bho5¢
2e25 1.3%9 2.2 TE.LY EbaSe
€e5C 2445 1.71 53,52 108.5%¢
2+75 1.82 1.27 F1-9%.7.' 1My.75
2.00 1.46 1.01% T.56- 112.:2
325 §%.77
3.50 E3.¥7
.78 to, 2t
4.0l . e%.2?
L.25 ’ Ilené
4,50 ' 16.0%
L.75 Fa0¢
5.00 5.¢7
S.25 . - .07
5450 . 1.70
5.75 « 50
sl ] 52

Lurvature around peab = =283,550



wigerian Capital City = Phase 1 = ¢S Yesr Flood Estimate

Catchrent 30 -~ Uruan

Ares [(Sa.Km.) 15.60
bate interval (hr) 25
pesion ouration (#r) 1.75
Totel rain (xm) 97,25
Percentage runctf 72466
Base flow (cumecs per sg.kr? 037
tw]l at start of storm 132.40
Yriangular unit hyorograph computec from Tp= 1.3

tonvolution of unit hyorogreph &nc net rain profile

Time Total het unft Total
Rain kein myGrecgragt hkydrooraph
mm [ 13 protnate

00U 1.28 +B7 + 00 « 72 -7

25 1.4% 1.%0¢ 32.54 1.26

.50 1.58¢6 1.33 65.0¢% 2e 54

75 247 1.81 §7.¢2 ) b6k
1.0C 1,44 2.50 132.1¢ T.91
1.25 t.11 baobd 162.72 12.7¢
1.5¢C 13.%% 10.17 152.21 - 1§.71
1.7% 3e.20 26.31 110,54 32.Gt
z.00 13,69 10.17 10%.¢7 SF.87
2425 6.19 kabd EE.4D €2.2%
2.50 Tohd 2+54 67.12 125.02
2475 T 1.21% L5 ES 155.17 i .
3.0C 1.8¢ 1.3 2be5% 176.8°% ki
.25 1,479 1.0% T.32 175.10
3.50 1.20 B JouU. 21
3.7% 140447
4.00 116.132
4425 . ' 54,59
&.50 : ) 70,37
LaT5 : LY T
5.00 : 26.Ul
5.25 15.07
5.50 Y.3F
5.75 5.92
6.00 ’ LY -Ys
t.25 2417
6,50 1.22
b.75 W76

Lurvature arounc pear = =375.F31



APPENDIX B
100 year return period urban catchment floods
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higerian

Catcheent 14

Capital

{ity = Fnase 1 = 100 Yeur flooc Extimate

= Urtan

Ares (SQ.km,) 2+32
bata interval (Hr) 33
Pesign duration 2.2%
Total ratin {(emr) 111.1¢
Fercentage runott 63 .64
Base flow {cumecs per s$Gakm) +03E
(W]l #t start of store 141.CL
Triangular unit hycrograth comqﬁtec from Tpr ot

{onvolution ¢f unit

Tiae

Ny

.25

S0

75
1.C4
1.25
1.53
1,75
2.0C
£425%
2.50
275
l.00
325
l.5C
.78

QU

Tetal
Rain
Ry

2.8
Te9u
7.0%
16.%5
L5.e7
18.65
7.0%
1.83

2. 81

het
Rain
.

1.7>
FEL Y-
4,.5%
IG.TY
21.61

10.7%-

L.51
Zelec
Te7%

unit
Aycrocraph
orcinste

0C
£5.%4
171.EE
257.E81
23C.07
172.%0
117.73
61.56
5.1%

(urvature around peak = =136,E£47

kyorpgraph anc net rair profile

Toral
HMycrotrapgh

.gc
okt
1.3°
TR
boat
15044
254 1%
Iz. 71
Xeo?
eba et
16,27
11.67
5.2
2edT?
. vE
35
.11



higeriun Japital City - Frase 1 =

Cetchment 1o = Urpan

100 Year Flooe Estimate

Ares (Sg.kn,) 741
Pata interval (wr) 225
besign duration (ur) 2425
Totel radin (ma) 1UB.EE
Percentage runoff Ti.49
Base flow {cumecs per sqekm) . «03E
Cwl #t start of store 161.00
Trisngular unit bydrograph computea trom Tp: o7

Lonvelution of unit

Time

LRV VI R G

L T T S,
-~ e e IV LV I b BN NN W
(LR el L N R R R ST e

.00
3.2
1.5C
3,78

Total

Hain
nr

2.k%
4.00
7.25
16.91
4ELET
1€.91
7.20
4.00
289

hycrogreph and met rain preofile

het
Fain
wm

2412
2454
Si2v¥
12.4¢
36,41
12.42
Se2%
24%a
2elc

Curvature around peadh = «478,%72

untt Total
Hyoroerarh Hyarocraph
erdinace
. L0 «2F
112.24 2.0°¢
22&.4% a2
256,61 14427
226.25 2T 4LE
152486 EBatt
79.53 10E,t°
£.1¢6 130.3%
11¢, UF
86,072
S4e10
24.7€
TU.E5
[ YY1,
1.6’
¢



higerian (apital

Catchment 1(

Triangular unit

Convolution of unit

Time

oGl

.25

50

.75
1.06
1.25
1.50
1.75
Z.006
2.25
Z2.50
2.75%
31,00
1.25
3.50
3.75
&.0C
6,25
4.50
4.75

City = Frase 1 -

- Urban

1%C Year Fioog Estimate

Area (5Q.Km.) 12.3%
Datas intervet (nr) «25
besipn ouration (wr) 2.75
Total radn (ea} 111.77
Percentage runofd 75.70
Base flow (cumecs per sq.km) «03¢
Cw]l a1 stort of store 141,00

Total
hain
nn

2.1%
254
4,08
Telt

1688

45.97
16.E88
7l2¢
L.0¢
2.9¢
2.1¢

het
kein
nr

1.6>
2422
.07

T

2.7
3IL.1y
12.7¢
C.%u
1.n7
2e2¢
1.65

hyaregraph compylec tror Tp= &9

hycrograph anc net rain profile

urdit T Total
Hycrogrert Hyorocragh
orcinate
+0C vk?
67,50 1.t ¢
13%.tc S5.17
202,70 10.97
226 .6% 20.52
182.31 It.1¢
127,53 E1.07
FX.55 12%.0%
£¢.17 T65.%7
LeT¥ 153, 7¢
166,65
134,3%
By.it
63,61
11.57
15.6°
osG7
l.%2
1e61
157

Curvature around peak = =527.3%4



nigerian Capital ity = Phese 1 -

Latcheent 1D « Urbasn

Area (SQAKIIC) 16-‘2
bata interval (Hr} 225
pesign ouration {(Hr) 2475
Total rain (mm) 110.6¢
Percentage runotf 76.61
gase flow (cumecs per sg.krm) 038
CMI at start of store 141,60
Yriangular wnit nyorpgrach tomputec from Tp= 1.0

Convolution of unit hyorograph ana net rain profile

Time Total het unit Totatl
Rain kain nyorocraLh Hygrooraph
.13 e ordinate

] 2.21 1.¢7 GO Y-

A 2.97 2a27 S5.00 2.1¢

W58 .13 o4 110,00 5,7¢

W75 *.30 SaSv 1465.00 12.15
1. 00 1£.E1 12.Ec 22C.00 £3.6¢
1.25% YR A 11,76 14,05 [XTR R
1.5¢ 1¢6.61 o 12.E: 148,19 91.87
1.75 7.0 5.5% 112.4¢ 146,49
Z2.00 £.40 .14 Te.21 197,82
2425 2.57 2.27 40,.2¢ 2lz.7¢
2.5C 2.21 1.6% TS5 215%. 28
£e75 . YEE,. 9
I.G6C 159.065
I.2é 111.41
1,50 Tu.or
1.7¢ L PR
4.0C 174t
bo2b faut
[311] bak?
L.75 1.5%
5.00 « 78

Curvature around peak = =T74.51¢

100 Year Fiood Estimate

* rimbaigr R,



higerian Capital City - Pnase 1 = 100 Year Flood Estimate

Catchment 1£ « Urpasn

Ares {5Qeke,) 103.64

batas interval (nr) «25
beségn auration {Hr) G.25
Total rain (ma) 120.10
Percentage runoff T2.53
Base flow {cumecs per so.km) +0%E
Cwl at start ot storm 14%1.00

Triangular unit hycdrogragh :omcétea troe Top= 2.3

Lenvolution of unit hycrograph anc net rain profile

Tize Totat Let urft Tetal
Kain Fain Hycroparapt Hyarocrach
ne (3.3 orcinate

+CC SJEE obd 00 . 1.57

25 : 1.05 78 10.40 LY.

«5C 1.15 «F2 20.7¢% Le17

s 1.20 L 11.15 Es57
1,00 Te61 1.0 41,56 11.97
1.25 1.5% 1.1¢ - -51.5¢E 164t
t.5C 1.55 1.42 62.38 22.20
1,75 ek 1.7¢ T2.7¢ 25 ek?
2.9C T.21 ?7.33 83,12 3batb?
2.2% 4,38 .17 $1,.57 Sl 30
2450 Tad5 Sehi 9C.2¢ bhod?
2475 15.5%0 11.53 8T .42 £3.1¢
3.00 L, 25.23 Téa63 112. 61
J.25 15.50 11.53 6982 1668.0%
1.50 7465 Sabi £3.02 213.5L
1.75 L, .17 56.24 103487
4o D0 T.21 2,33 [SALY) 374,32
Le25 24462 1.7¢ L2.L5 Lid 57
4.50 1.¢5 1.42 35.E5 512.67
4.75 1.%5 1.1¢ 25.0¢ 57¢.92
5400 141 1.902 22206 e1l, 6"
5.25 1.28 %z 15.47 £73.10
$.50 1.5 53 £.47 673.47
5.75 1.05 W TE 1.FE 645,30
.00 JEE b4 6l4aif
£.25 : 574437
L. 50 - £30.41
t.75 4E3.T7"
Te00 . 435.1%4
7.25 385.1¢
7.5L 336,426
7.75 222+ 686
£.U0 ) 231,47
.25 1680.7¢
£.5C } 132.2¢
ge?75 GUL&F
§.0C 63.7¢
§e25 L7.8F
.50 36.97
$.75 2be T2
1u.00C . R . 2Ze2%

10,25 ’ 17.1¢

10.5C 13.17

10.75 : 0. 01

11.00 T.5¢

11.28 S5.0d

11.50 Lot

11.75 hobl®

{urvature arounc pesk = =332,572



Kigerian Capétal City = Phase 1 -

Catchwent 24 = Urpoan

100 Year Floog Estivate

Area (SQ.kx,) 57.E5
bats interval (wWr) 25
besign ourstion (hr) §.25
Total rain (me) 119.25
Percentage runotd 68,46
Base flow (cumecs per so.ke) +D38
(W]l at start of stors

141.00

Trisngular unit hyaroaraph computec trom Tp=z 2,0

(onvolution of unit hydrcgrlph anc net ralin profite

Time Total het Sumdt Totat
Rain aein Hyorograpt Hyorooraph
ne mw oroinste

.00 1.12 o 76 .00 2221
3 1.22 oE3 12.75 2eb2
.50 1.2 5 - 2750 4o OF
«75 .53 1.05 4%.25 6. 0F
1.00 1.9 Talv $5.00 be¥2
1.25 2.35 T 1.61 6E.T7S 12.7¢
1‘50 3013 r s . £2.50 17.%7
1.7% Lu2¥ 2.%4 9EL£.25 24 T7F
‘2.00 743 S.0¥ 11C.0u 38, 9¢
2425 16,23 1M.1¢ 10%.04 &6.20
2450 38.11 2€.0v Q2.03 Eba.2?
2.75 16,23 M.1e 8Y.(04 105.7%
1.00 7eb3 f.0% 7L.05 152.8°%
1,28 L.29 244G 6.7 202.27
3450 3.13 2ale 5&.CE 251.91
3.75 2.5 1.81 47,0% 030"
4.0C 1.8% ) 1.2 38,10 Io6.37
425 1.53 1.05 2%9.12 X173
4450 1.3¢6 - 20.13 &313.0¢
4475 1.22 +E3 11.14 405.8¢
5,00 %10 « T 2s90 J54.0¢C
5.25 - 35705
5.50 327.2¢
5475 r2 Y91
6.00 260417
Ee25 224,70
6450 156.77
[ 152457
700 116.6F
725 Ez.21
7.5C 52.e0 .
7475 5. Uk
gL 00 25.0¢
t.2% 16.4%
t.5C 13.5¢
E.T75 FaF?
?.00 7.21
Ga25 5. 1¢
$.5C 3.7°
$.75% PR
10.00 Ce 31

Curvature arount reak = =537 ,152



higerian (Capitail City « Fhase 1 - 100 vYear fFiood Estimate

Catchment 26 - Urben

Ares (Scake.) bhoks
Pata interval (nr) o2
besign ouration (Hr) S.75
Tetsl ratn {(ma) 120.85
Percentage runoff 70,81
Base flow (cumecs per sq.hka) 02
{¥W] &t start of stors o Y41.00

Triangular unit hyerograph :ompx&ed troe Tp= 2.1

Convolution of unit hyorograph anc net rain profile

Tiae Total het unit ~ Towal
kain Rain Hydrograph Hyorgporapt
min rr ordinate

"L 00 . 1.02 s » DU 2447
W25 1.11 Ty 1247 2.0°
+5C - 1.2 27 2ho54 Ly 2¢
W 75 1.37 90 37.41 be 16

1.00 1.55 1.0 LY. EY ' E. Bl

"1.25 1,93 tele 62436 1240

1.50 230 1.67 T4L,LE3 17.02

1.75 .14 2+2¢ &7.30 2.1

¢.00 4£.31 .04 .77 .77

ZeC% Tebi .25 GP.ET L &l

.50 16.26 11.42 f1.7¢ 53,24

2.75% 17.%82 26.te £2,57 Tan 2l

3.06 16,26 1.4 7S5.42 115,27

3.25 L) €.25 6T.27 164,67

1.50 4.3 -2.04 5%.114 215.5M

1,758 J.14 2+22 5CG.%¢ 267438

4,00 2.34 T+67 42.%1 IME.2¢

ke25 1.%0 1.34 1i.68 366.%C

4,50 1.55 J.00 26.51 ' 410, ¥ £

4,75 1.37 .96 18,36 6L3,0"

$.00 1.23 27 1C.21 &50.21

5425 1.1 7y 2.05 436,27

5.50 t1.02 % LO0B.T7

5.7% . 37%.0F

4. 00 . Y Y YA

te2d 311.7¢

6.50 275. 74

6e75 238.7F

700 20%1. 37

7.25 - 163.71

7.50 126452

T.75 F0. 81

£.00 5¥.52

£E.25 Lo G F

E.5C - _ 30,01

E.75 2. L7

.20 17.497

.25 1267

F.5C ¥.77

¥.75 Te2?

1000 3.37

10.2% Jeuw®

10.50 ' 3.ut

10.75 ~ . Eebt

Curvature around pear = ~360,.53¢4



Ligerian Lopital C41y = Phase 1 - 1C0 vear FlLood Estimate

Catcheent 20 « Urran

Area (S5SQ.Kk,) 6l.47
bata interval (nr) 25
pesign guration (Hr) 6.75
Total rain (mm) 122.84
Percentage runoff 70.%0
Base flow (cuwmecs per sg.km) «+03E
Cv] at stort of storm 141,00
Trisrgular unit hyorograph corputec tror Tps 2.5 .

Convolution of unit hyorograph and met rain profile

Tine

.00
«25
CSL
75

1.60
1.25
1.50C
1.75
2.00C
2e25
Z2.5C
- 2475
3.00
3,25
3a50
3.75

4.00

4e25
L.5C
4,75
5.00
5.2%
S50
5.75
6.0C
6.2%
£.50
Ee75
7.06
- Te2S
.50
7,75
E.00C
E.28
bae5S(
.75
.00
.28
.50
.75
10.00

10.25
10.50
10.75
11.25
11.5C
11.75
12.0C
12425
12.50
12.75

Total
Rain
'L

.71

+85
1.0¢2
.11
1.23
1,37
1.55
1.9C
2+37
1.15

‘.: .

Tadd
16.24
37,25
16.24

Takd

431
3.15

2.37
1.%0
1.55
. 1.37
1.23
1.11
1.02
<85

71

het
Rain
e

ISU
«£1

e

07V

+87

«C7
B P V)
1.35
1.60
2.23
.00
5.27
1.52
itelc
11.52
S.27
3.00
2423
1.6¢
1.35
1.%70

97

«B7

« Ty
«7¢
-

«Su

unit Total
Hydroorark Hygrograph
ordinate
00 2457
"EJED Cub?
17.45 .47
bk 4e 5L
35.20 balf
44,00 6,10
52.80 10.8%
E1.E0U 13.63
70.40 17.5%
T9.20 22+5%5
EELDUL 29e25
§2.2% 36.E5 ) :
7¢.50 bt G2 ke
7C.75 63,07
64,59 v3, 77
55,24 120.39
53.L% 1é%.1°F
4T.74 240667
£1,%% 24k, 11
J6adh 2Eb.%5
3D.48 324,472
24473 : 35¢,60
1E.6¢ e0.2¢
2423 410.3¢
Tekb &05,3F
1.73 3G, Te
369.5L
LYY Y14
I2é.3°
296440
&b b"
chzel?
214, 0%
185,67
157.us
12845¢
160, 5¢
73,87
S0.7¢
10.0f¢
274t
21.5¢
17.12
13.5¢
13.77
B.50
Q.6F
5.2¢
by 1L
3.3°
-5
2ed%

Lurvature srounc peaw = =400,85%




Migetrian Capital City = Phase 1 ~ 100 Year Flooe Estimate

Catcheent 20 - Urpan

Ares (SQ.kx.) B7.22
bata dnterval (Hr) : e25
pesign duration (Hr) 6.75
Total rafn (mm) 122.43
Percentape runotf T1.7¢
Base flow (cumecs per sq.km) +038
Cwl at start of storm 141,00

Triangular unit hyorograph :nnpqéeu trom Tp=z 2.4

Convolution of unit hyorograph and net rain profile

Tine Total Net - unit Totat
Rain Rain Hyarograph HMyarocraph
e ' ne oroinate
00 .72 .5 +00 3. 34
25 «B7 K] £.14 3.71
S0 T1.04 o7 16.27 “a52
.75 1.13 -1 2heb1 S.EE
1.2C 125 G 32.54 7.7F
1.25 1.2% T.0u _ 40,68 16. 3¢
1.50 1.58 1.13 eE.B2 13.0F
1.75 1.93 1.3% ‘SE.¥5 17.07
.00 2480 1.7¢ 65.0% 2éeT2
2.25 1.1% 2.2% 71,22 - 2%.0"
2.50C .35 T.te B1.3¢ 36,90
2475 . Teh5 £.35 Ela42 Lo, 0%
1.0G 16.03 11.51 T6.11 5¢.51
325 3574 25.65 70.7% 75.72
3.50 1€.03 11.51 Y Y 117,27
3.75 TekS S.35 6N, 158 183, L7
4,00 4,35 .12 5h.kd 2UTe1T
4£.25 3.19 2425 40,52 C 257, 3F
‘-50 2.‘!0 107‘ . “020 - 395.?‘0
4,75 1.93 1.6 1E.EE I53.a7
$.00 1.58 1.13 331,57 3P9.75
5.25 1.9 1.00 cBa25 243,57
5.5C 1.25 0 22492 &E2.B87
5.75% 1.2 «81 17.61% 512.20
&.0C 1.04 75 12.2% ' $18.6°
6.25 87 « 563 b.98 -505.5F
6456 T2 52 1.66 483,80
£.75 . &57.5¢
7.00 42b.0¢C
T.25 ’ ) 3Tk
7.5C Iehee"”
7.75 31:.137
£.U0 PR
E.2% ’ : des.e"
BeSD 22esf
B.75 163,41
.00 . 15k, 3%
.25 14 b
§.5C . €l.e1
$.75 tleby?
10.00 ' L5.4F
16.25 4.7
10.50 274 3L
1G.7% . 21.77
11.00 17.2¢
11.28 F 4 13.7¢° 7
11.5C 10, 6F
11.75 bs SF
12.00 6o TE
12.25 ) ’ 5.3¢F
12.50 4. 3F
12.75 3.7%
13.60 - . L300

Curvature around ceah . =313,746



Kigerian Lapitel City = Pnase 1 = 100 Yesr Flood Estimate

Catchment 34 - yrban

Areas (Sg.ks,) 6.00
Pata interval (nr) «25
besign duration (Hr) 4225
Total rain (ma} 122.2¢2
Fercentage runotf 67.74
Base flow (cumecs per sg.km) +03%
Cwl at start of store 161.00

'1r1angular unit hyorograph computed fror Tpe 1.¢

Convolution of unit hyorograph anc net rain protite

Time Totsl het unit Total
Rain Rain Hydrotraph #Hydrocrapch
g1 (4.4 ordinate ’

100 1.22 .E‘ -00 -2‘.'
W25 1.27 « 53 21.45 3L
+50 1.70 1.15 L2.%7 o 5¢
- 75 2.13 1.64 6L, L5 . o 9L
1.00 2.B7 1.95 . 25454 - 1.50
1425 T.¥E 2 b¥ 107442 . 2.3
1.5C - T1E LJE> 128.%1 : 3,47
1.75 1¢.92 11.47 129.07 : S.1L
2.00 47 4B 12410 11503 X B.11
2425 16.82 11.47 100.5% 15,400
2450 . T:48 - LaBe EE,.,95 | 23.0¢%
275 5.98 rY-14 72.%1: 1442
200 2.E7 1.%4 5E.F6 © o 3p,60
2.25% 2.13 Teds 4L,82 LTV E
3.50 1.70 t.15 30.72 . 53.0¢
3.75 1.37 «C3 16.74 53. ¢
£L,00 1.22 : B 2.7 50. 8L "
4,25 . ) Lo. 2%
&.50 . [Y'TR 2
4oT5 35.32
5.00 : 2F.i?
5.25 ' 2.4
5.50 17442
5-75 ' 11.0{’-
6.00 6.57
6.25 : 3.%2
6450 ) 2.57
b.75 1.77
7.00 . - 1.1¢
7.25 o 7£
7.50 ’ -
7.75 32
E.0D : o2k

Curvature arount reek = -65.427



wigerfan Capital Cidty « #hase 1 = 100 Year Flood Estimate

Catchment 36 = Urban

Ares (SqQ.Km,)

10.64
bata interval (Hr) +25
pesign duration (HMr) 1.75%
Total rain (wm) 118.4%
fercentage runott 71.37
Base flow {(cumecs per s$Q.km) +D3¢
Cwl at start of storm 141,00

Triangular unit hyarograph cuiputec trom Tpr 1.3

Convoliution ot unit hydrograph angd net rain profile

Time

<30

«25 .

«58

T3
1.00
1.2%
1.50
1.75
200
Z2e2%
2.50
2.75
2.00
2.25
1.50
3.75
&4 00
&.25
4250
475
500
5.2%
S50

5.75

6.0C
.05
650
ba?l

Total
Rain
nm

1.40
1.72
2.17
Z2.%2
L,Ca
Te24
16.E5
45,71
1¢.EL
T.24
L.04
2.52
2.17
1.73
1448

Net
Rain
mim

1.0u
1.24
1.5
2.0¢
2.88
S.17
12.05
32.6¢
12.95
$.17
.Y
2.08
1.55
1.2«
1.0u0

tntt Total
Wydropragh Hyorocraph
prdinate
.00 &1
32454 - 75
S.09 1.57
57.63 2+E4
13018 4o E7
162.72 T.90
152.21 12.27
130.54 el.12
10%.67 3. 42
EB. L0 5¢.74
67.13 81,17
45,86 1€1.1¢
26.5% 115,07 It
1,12 114,34
104,42
Sl.31
76.71
t1.22
L5.47
ri%
16"
P 5°F
5.80
3.67
2427
1.27
71
Y

Curvature arount peakh = =252.,574



Kigerian Lapital City = Phase

Latchoent 3( - Urban

Ares (S5Q.ks,)

pata interval (ur)
besign guration (Hr)
Total radn (mm}
Percentage runotf
Base flow (cumecs per
CW] at start of storm

Triangulsr unit hyorogragh

Lonvelution of unit hyorograph

Tiae Tetal et
© Pain Rain
[ 1] nr
Nl 1.75 1.2¢
2% 2.%% 1,57
514 2.96 2e%2
W78 &.06 Z2.93 1
Y00 7.26 . $.23 1
1.2% 14,E5 12.14 9
1.5 43,09 12.4¢ 1
1.75 16.E5 12414 h]
Z2.G0 7.28 5.22 1
2.25 Y i1 2.%3
2.50 2.%4& 2.12
2.75 2.1% 1.57
I.Co 1.75 tv22
1.2%
3.50
3.75
400
4.25
L.50 .
475
S.0L
5.25%
5.50
5.7%

.00

Curvature around peak = -351.F

1 - 100 vear Flood Estivate

12.68

25

3.25

115.19

72.04

$Qakm) +036
141,00

coxputec trom Tp= 1,2

and net radin protile

unit Total
Hyarograch hkyorocraph
ordinate
00 kG
1E.1% 1. 0%
76039 '2.4’
14.5¢ . be bl
52,7t E.CF
TEL34 T4ab?
£1.1¢ 25.80
28,41 51415
G2.45 BL.5¢
TE.L% 109.7¢
53,52 135,12
2E,.5¢ 18,52
3.5¢ 130,97
. : 123. 8¢
104408
E2.EF
60.9¢
vkl
2t. 81
11.14
Bebé
3.7%.
2.01
1.01

-

ED



sigerisn Capital City = Phnase 1 - 10L Year Frood Estimate
(atchment 3D = yruan

Area (Sagake,? 19.¢50

bPate intervsl (hr) 25

pesign curation (Hr) 1.7%

Total rain (ma) 116.67

"Percentage tunoff 75.1%

Base flow (cusecs per sq.kn) <03

{w] at start of storm 149,00

3
Triangular unit hycrogreaph corpec tronm Tp=s 1.3

Convolution of unit kyorograrh anc net rain grefile

Tine

.ot
025
+50
TS
1.00
.25
1.50
1.75%
2710
2.2%
2.50
2475

3.00-

3.25
3.50
1.75
4,00
4,25
450
L.75
5.00
5.25
S50
5.75
.00
6.25
6.5C
6.75

Total
Rain
me

144
1.7¢
2.23
2495
6.12
7.32
16.77
43,39
16.77
7.32
L I
2.9%
2.23
1.7‘5
1.44

het
Kain
mr

1.08
1.%4
1.7
2+23
110

SbSU -

12.61
12.¢¢
12.61
fuS5u
LI ]
Ce25
1.67
1434
1.00

Unit Totatl
Hycrosrepk hycrocraph
orcinate .

Y o 75

1z.54 1okl

65.06 2.,%C

5T.02 5.60

13C.%¢ Feol

V62.72 15.6¢

152.¢1 £4e2°F

133,54 36, 5%

137.47 Taoll

BELLC 116,21

T.12 154, 84

Li.E¢ 19¢.1°

26,.%% rAETR 18

2.22 210. %2

152, 4¢

173.57

146,29

117.C1

B7.0F

57.Er

2.1

1¢4 52

1147

7.1¢F

4.37

FAL

. 1.3¢

w27

Curveture asround peak = =46%,904

PR,



APPENDIX C
25 year return period rural catchment floods

A

B






nigerian Capitel Lity = FPnase 1 -

{atthment 14 = kural

Area (Sgekm,)

¥

Year Flooc Estisatre

2412
bate interval {(nr) o5
pesign duration (HWr) 2425
Jotel rain (em) #2.75
Percentage runoft 61.2¢
gase flow (gumecs per sa.hkm) 2037
(W] at start of storme 138,40

Triangular unit hyorograph coaputec froe Tp= o€

tonvolution of wnit hyoroorach anc net rain pro¥tile

Time Totel ket unit Total
kain kain Hyorogragh Hyorocraph
ne re ordinste

. 2C 214 Tatl 00 «Jc

.25 1,28 F.6y ES.64 W37

50 5.62 TLbe 171,88 1.0¢

75 1L.14 E.bc 257.E1 2okt
1.3¢ 61,65 2%.% 15.727 5.21
1.25 1414 Fobo 171.%0 12.41
150 L.92 .6z 117.73 20,24
1.75 1.25 1.5% 61.5¢ 20.c7
2400 2.34 1.42 Saly 25.4¢
2425 21.1°7
2.5L 15.4C
2.75 g.57
1.CC ho 2l
3,25 f.8"
3.50 o1
.75 37
4,00 L0

Curvasture arpund peak = =10%,E872



higerisn Capital ity « Phuse 1 - 2% Year Floco Estimste

Catchrent 1o - Rural

Area (SQekn,) 741

Data intervat (Mr): W25
besign auration (mr) 6,25
Total ratn (mm) 107.95%
Percentage runoff b62.74
Base flow (cumecs per sg.km} 017
tWl st start of storm 13B.40

Trisngular unit hyarograph computec frar Tp= 2.4
b -3

“CLonvolution of unfit hyorcorach ano net rain profile

Tiame Tetat het urit Totel
Kain kain Hyorccraph nygrocrapt
L2 ny oroinate
00 113 ) DO e 2t
3 .77 bz .55 31
-1 SR -1 W53 15410 « 37
W75 s +Sc o 2ELES o ?
1.00 1.02 x-13 It.1% o 81
1.25 1.15% o7z L7.74 « 75
1.50 1.43 S 57.2% 1.07
1.75 1.7% ' 1.1¢2 Eb.E& 1.37
2.0C 2.461 1.51 TL£.7% 1. 74
Z+25 7.3 2.0% [ ée 2"
250 £.01% T.77 &8.,17 Zok1
2.75 14,11 F.ES £2.%3 EFE-N
3.0 35.11 ¢S4 Te by S5.0°% T,
1.28 14,11 2,83 7045 Bet”
3.50 .01 1.77 6éde21 11.7¢
3.75 3.3¢ 2eNy 57.57 15.5¢
4. 00 2441 1.51 51.72 15,44
425 1.7% 1.1¢ £45.42 2l.,3n
L.50 1.43 ePu. 36,24 27.ut
4,75 115 «Te 23,00 LI
$.00 1.02 -1 28,76 4,11
5.25 W52 o5E e0.52 16.87
5.50 B4 #54 14,28 17.8¢
5-75 177 ) .45 ElU‘ 30!51
t.00 cabb ey 160 3. 5¢
t.25 12.7¢
LS50 Id.4T
[ TR . ¢T3z
700 . 25+ 54
7.25 . 2o bk
750 : 19.97
7.75 : 17.22
£.00 Test”
Ba2d . 1.7
E.5C ’ 8.%C
E.?5 . b4l
§.0C0 Lol
.25 -
F.5C e+ 17
G.75 I -
1. 30 . 1.31
1U.25 Teut
16.50 N
10.75 -
11.0C ' - W57
11.25 bl
11,54 o 3f
11.75 -
12.00 : o 2F

Curvature around peat &  =33,5Gg




Kigetian Capital Lity = FPnase 1 - 25

Catchrent 10 ~ Rural

Area (SQekm,)

bata interval (ur)-
design duration (Hr)

Total rafn (en)

Percentage runoff

Base flow (cumecs per sg.ke}

CWwl at start of storm

Year Florg Estimate

12.3%
25
E.75
111.71
63.12
-037
138.40

Triangular unit hyorograph computes from Tpr 3.4

tonvolution of unfit hyorograph anc net

Time

.o
.25
.50
.75
1,0C
1.2¢
1.5L
1.75
2.00
2428
2.5¢C
2.75
1.00
3.28
.50

3.75

4,00
4,25
6,50
4475
5.00
5425
S50
5.75
6.00
te25
6450
Ea?5
7.0C
T.25%
7.5L
T.75
£+ 00
5;25
ELE0
CbeTS
§.0C
a2t
.50
Ga75
10.0D

Total
Rain
wm

o
ol

e

k9

£T
-

65
.15
.25
-7
1.04
1.1E
1.48
T.82
2445
3.29
6.08
14.07
AT.E9
14.07
6.06
3.3%
2eb5
1.82
Tekt
1.18
1.0‘!
W 5é
«BS
+TE
+ 65
.53
JL7
Wbt
s
A

het
Fain
(1.3

2t
W27
-2‘!
+ I
13
W01
by
.-
-2/

unir

rain prefile

Total

Hyoerocragph Hyoroeraph

orginate

.00
L.76
.52

14.27
15.03
21.7%
2ELTS
11,30
1E.00
Leat
at.i2
52434
57.0%
£1.55
63,40
6015
5724
54,13
$1402
£7,.51
L& ED
4t .45
1t,5¢E
1S.4E
12.37
2%.2¢
TR E
21,04
1€.%
1¢.b2
17.7%
1C.¢0
T.L7%
4.1k
1.27

ekl
hF
.51
-Sé
Ib?
A

« 7
1
117
1.3¢
1.5¢
1 8%
Zad?
2e87
3.17
.79
4451
5.7%
Bed®
11.5¢
1457
1€.32
21. 74
25.20
2b.67
1z2.07
35,37
et
L1477
L& ,5F
Lt BT
L7.77
Lb. 5L
L5,4°
43.6¢
L}.7L
3967
17.51
5.t
1y.0"
0.7

_cont/



/cont

10.25
10.5¢
16.75
11.0C
11.25
11.5¢0
11.75
12.00
12426
te.50
12.75
: 12.00
13.2%
13.5¢C
13.75
14.00
14.25
14.5C
14.75
15.0C
15.25
15.5¢C
15.7%
16,00
16.25
TS0
.75
17.00

Curvature around reas = = T7,5CE

A

4 T2
25.L¢
23.47
21,07
1E.5¢
Te.1€
13.77
11.37
6.90

fsB7
3.5¢4
2.EF
2. 38
Z.01
1.72
TebF
1e2”
1.10
Ve
Y-
7L
-
56
-2
« 51
a4 F
o7



Nigerian Capital City - Fhase 1 -

{etchment 10 = kural

.hrea (S5q.ks.}
bata interval (nr)
besign duration (Wr)
Total radn (vm)
Percentage runotf
Base fiow (cumecs per
{w] at start of storre

Triangular unit hyorocraph

tonvolution of unit mRycrograph

Time

20
25
%1%
W75
teSL
1.2¢%
1.50
1475
2.0C
2el5
250
2.75
1 00
3.25
.50
1,7%
4,00
4,25
4,50
Lo TS
5.0C
5.25
£.5C
$.75
6.00
£.25%
£.50
.75
700
7.25
7.50
7.75
£,00
£.25
E.5C
[ 3]
.00
el
§.50
$.7%
19.00

Total NEt
Rain kain
me nr
_-311 w2
26 22
27 Wik
10 W23
ok W20 .
L) 02(.
o‘l? -:'U
oS{J .3‘
54 P 7Y
.1 she .
.79 «Su
-1 .S
95 v
1.00 &7
1.19 a7
1.467 a¥l
1.84 1,117
2eb7 157
1.42 7417
.03 Y.Fe
14,02 E.fv
3£.E0 T
14.02 F.E%
6.0% Tt
T,k 2.17
Cah? 1.57
1.84 1.17
1447 .33
1.19 T2
1.05 BT
#5353 ebu
«Eb [
I?Q .:lJ
-1 e
54 +la
-3 .93
A7 2y
sha «2s
b2 e2c
35 23
37 Pa

16.

10'

114,

&3,

[T PLLY) U
138,

torputec tro
anc net rafn

Unit 1
Hygrucragp b ]
orcinate

W00
Tohd
t.te

10,11
131.75
17.19
20462
2ho 0L
27.50U
N.5
34,38
317.81
L1.25
“h,td
45,12
51.58%
£E.00
52475
5he%1
W¥.24
Y-
42,77
L1.52
c.77
17,72
e,k
12,52
1T
AR
257

LR
-

£1.3¢
15.05
1£.51
1658
12. M1
1C.07
T.E2
.57
3.33
1.04

he
25
75
13
36
17
L0

 Tgp=

profi

cral
ydroc

-5
W63
wbC

W+ 4T

o 74
«E1
oS
A
1.1
t.2%
1441
1.0"'
J.£7
2407
241¢
277
3.0¢
1.5
.
4.0
5041
GubF
RIYL
Y
15,57
Te.81
ZEWE
25.5¢
cCavL
12.37
X5.0¢
JE. 97
42.27
LS, 4D
LEob®
A TS
£2.:L
55.57
55.17
Slect
AP

2% Year flood E€stimate

cont/



/ cont

10,25 3 «23
10.5C +» 34 22
10.75%
11.0C
11.2%
11.50
.75
12.0C
12.25
12.5C
12.75
13.00
13.25
13.5C
13.75
14,00
16.2%
14,50
1‘.75
15.00
15.25
15.5D
15.75
1¢.50
T16.2%
16.50
1475
T17.0G
17.25
17.5C
17.75
18.0L
1t.25
. TELS50
18.75
1¢.00
15.2%
19.50
19.75%
eC.0C
20.25
2L.50

Curvature aroung peak = =34.571

Ao

MY
4Le 57
Lt.51
bhak?
Lok
‘OIGE
I7.87
35.5°¢
13.2
0. 20
ZELST
26 1£
23.7¢
21e41
15.0°
Toatf
“.‘:1
1. %%
Y. 77
Teb¢
Sati
w37
J.5¢
.0t
CebC
2+ 37
Z.10
1eE4
Tt
TebF®
1.31
T.1¢
t.0*
¥
%0
bl
77
o7 7
00"
A
ot
Y



higerian Capital City

{atchment 1E

= Rural

Area {SqeKma)
Data tnterval (nr)

besign curation (Hr}

Total radin (mr)
Percentage runotf
Base flos (cumecs per sa.knr)

Lwl ot start cof storr

103.64
25
15.25
114,34
6l,1E
037
138,40

7
Triangular unit kyaorcgraph :cwﬁﬁtec fraom Tg=

Convolution of unit

Tiae

G

W25

W50

075
1.0C
1.2%
.50
1.7%
200
2.2%
£e5C
275
3.0C
3,28
3,50
3,75
&.0U
L,2%
L.50
4,75
$.0C
S.25
5.5C
5.75
£.00
K- TT4]
6.5C
ba.7%
7.00
T.25
7.50
7.75
t.00
£.75
£.50
B.7%
.00
¥.25
§.50
§.7%
10.00

Total
Kaar
mm

2%
225
l27
. 2%
-29
.31
.12
13
37
o35
ol
abe
ohd
L7

52

L
.-

%

.61
Y

-~ Prase 1 - 5 Year FlLood Estimate

5.5

hycrograph and net radn protile

het
Kain
L]

-
«17
17
1o
o1y
-1
«21
s 22
23
sln
$23
A

L]

T.
.-

32
-
30
n!f-
b7
£ 53
+E1
267
TS
'8‘
1,02
1.28
T.7u
7,31
.54
LS|
TEabu
£.41
.5
2.71
1.7
.20
T.05
eEn
75
87
ol

Unit

Hygorocragh

oraginate

Nt
Tats
3.2?
o

.E‘
£ 17
P.F1

11.44
13.0c
T4.71
1425
16462
21.25
£2.EQ
Zha52
r{-FRx
274
26043
21.5¢
12.70
36,33
15.97
17.66
17.0¢
16.01
3L, %4
1r.E7
12.EC
11.73
IC.68
25,60
Z2B.53
2746
YL
£5.22
£éde25
27.%¢c
22.%¢
21.05
10.CF

Total

3. KF
3.9
I.9¢
4,05
(YR L
&o
hokS
TR
he ¥t
Set
5.5c
5.9f
ta3"
¢.Cf
Talt
7.5°
B.5F
§.2F
10.0¢
10,87
11.81
12.b4
11.99
15.¢2¢%
16,64
16,15
19,87
21.7°¢
24400
2tat”
1.1
Thakl
L7.0%
So.37
65.2°
75.67
£5.5¢%
S5t
T1obent
115.7¢
175,91

riyoroarafph

cont/



/cont

10.25 N
1C.50 e
10,75 o1
11.0C 57
11.25 53
1M.50 «50
11.75 o7
12.00 oL
1,258 b
T 12.5%C ok
12.75 «3E
13,00 17
13.25% +35
13,50 53
13.75 « 31
34,00 - 229
14425 o258
14.50 27
14,75 o284
£.0C - s 24
15.25
15-50
15.75
16.00
186.25
16,50
16.7%
- 17.60
17.25
17.5¢C
17,78
18.00
1k.2¢
1£.50
T1EL?S
1%.70
19.25
19.50
1%.75
e0.20
el 25
20.50
20.7%
21.00
21.2%
21.5C
21475
D 22.00
T 2225
22.50
2278
23.00
cl.28
23.5L
£X,.7t
I
b2
2850
Eh 75
¢5.20
cheldt
25450
E5.75
26.00
20,25

2t.50
claTs
£7.00
27.25%
&7.50
FEER S
28.0C
2E.25
2850
2E.T5
25.00
29,25
2¥ .50

Curvature arcune fea.

55
oh?
2 3¢
+ 56

R, 72

»12
30
2L
27
25
W24
23
22
«21
o1y
Wy
de
17
#17
«1¢

1t.%1
‘7.5‘
14.77
15.70
14,64
13.57
teas0
11.43
10.3¢

LY

E.2¢

7.1¢6

£.0%
5.02
3.65
e.EE
1.719

T

1le.u?
166.11
156.12
166+ 52
175.87
185.4¢
154,52

- 204412
213.3¢°

Z221.67
22%.5¢
236.57
241,57
E61.2¢4
39,34
235,51
PR ITIRT
225.%¢
220.5¢
214494
Z22%. 11
253, UF
156.6¢%
150.5¢4

184,07

17742
170.77
154,014
157.1F
150.2¢
163,34
136.3¢
127434
12z.2¢4
115.17
108.01
130.8%
§3.71
£o.57
Ty.ld
Tea 3L
b5.2F
L. 27
51,34
Lo, 5%
17.57
31.71
2¢.07
2la01

16.%0°

Tt 57
15.47
BRETRE!
12.97
Tl ¥¢
11.07
tu. 2!

Fe57

BubF

cel®

?.?5
Tec?
P
Be4?
[ EReL

S5.77
5.4
5.17
&, 57
4,77
LT3
4,3F
Lot
L.17
[
1.7
3.92
3.k0Q




higerian Capital City = Phase 1 = 2% Year Floeo Estisafe

Lotchment 2A -~ Rurasl

Areo {(Sc.Ks,) 5785
Data intervael (nr} W25
pesign auration (Hr) 9.25
Total rain (rm) 108.67
Percentage runotf 62,81
Base flow (Cumets per sQekw) «027
Cwl at start of store 13E.4LD

3
Trisngular unit tyorougrach corButed tron Tp=z 2,5

) 1
Cenvolution ¢f unit hyorcgraphk ano net rain prouftile

Tiaze Total het Unit Total
Rair hain Hycregragr Hhycrocragt
m ~r ordinate
Ndg .41 .27 S W00 TS I
25 kS e2c Lab&F 2.27
5L L8 e E.GE Z2.3F
W75 51 22 121,47 2.60
1.C0 W 54 e 17.9%¢ 2.1
1.25 53 o 37 2245 . X.2%
1.5¢ .71 plk 26450 T.7F
1.75% X « 53 I1t.42 &4 3¢€
Zedl o2 - 1t.%2 5.17
2e25 1.02 - [ROS | [
250 1.12 .71 [T Tei?
Z.7% 1.2¢ abu £3.%y &.37 ‘ N
3,506 1.57 WGy LT $.77 e
2.25 1.%6 1.25 5.7 11.47
1.50 A 1ebe tL2.0t 13,50
3.75 T.5% 220 ‘5°.92‘ 15,04
4.C0 te29 1.8% S6.CF Tee06l
6,25 13.¢2 F.56 54,05 22437
4,50 31.80 19.%7 51,12 28.U¢
6.75 1%.¢2 £.5¢6 4E. 1L 3EL.67
5.00 £.20 Y.EY 45025 $1.77
$.25 3.5¢ 2.25% L2.22 . &5407
.50 2ot Tebe 3%.216 79.5?2
£.75 1.9% 1.22 14,85 $3.7F
t.CC 1.57 Gy 1.5 the.d”
te2f 1.2% N It e 122.¢°
BelC 1.12 .71 P 136,32
£€.75 1.02 ebn ZL.71 150.1¢
7ol G2 S 21?7 1€3.6F
7.25 e £S5 12454 17681
7.51( « 71 she 19.%1 SPeaT?
7.75% . ] W77 12.°7 Tvv.2f
Eell .5 PR 10.74 20t ¢
Ee25 « 91 T Tele 2ubka
teS0 hE T £.17 19%.0"
£.75 k3 W 2¢ .32 162,85
.00 $43 i 155. 0
S.25 177.1¢
.5¢C 122,59
G.75 159%.45
1G.00 150.1¢

cont/



/cont

10.2¢%
10.5¢C
10.75
11.0C
11.25
11.5¢
11.75
12.0C
12425
12.50
12,75
13.4C
13.25
13.50
13.7%
14.0C
14,25
14.50
14.75
15.0C
15.23%
15450
15,75
16.00
1€.25
14.50
16.75
i7. 0L
17.25
17.50
17.7%

turvature srount peak = =135,838¢

1eG.tL
130, &%
120.67
110.5¢
100, 2¢
SU. L1
EC. 4
70,24
E0.17
S5U.17
40,37
11.1°
23.0°¢
17,57
1‘.27
12.ut
1Ge2€
tact
7.6
L.57
5.71
4,57
&, 3L
3.67
3.3
3.0L
PR
257
2elf
det®
ce 1t



Kigerian (acita| ity = Fhage

Catcheent 2¢ = kural

Area {(Sqg.Km,}

Date interval (nr)
Destan aurastion (Hr)
Totel radn (ma)d
Percentage runotf
Boase flow (cumecs per
Cwl a1t start of storm

Trisngular uwnit hyarogragh

Convolution of untt hydrograch

Time

NI

.25
ISU
75
1.0
1.2%
.50
1.7%
.00
. 2425
2.50
2e75
3.00
3.2%
3.50
3.75
4,00
4 28
&.5C
L.75
5.00
5.2%
5.50
5,75
6.00
te25
£.5€C
6.78
7.C0L
7,25
T.5C
7.75
E.C0Q
£.28
Ge5C
E.75
9.0C
§.23
?.5C
¢.75

- 10D .00

Tcral het
Rairn fain
«r g
P 2 2¢
.37 o2
1 24
S . 26
vh3 27
bl o2y
bz o 3U
51 . ¥
55 « 35
W5 17
.71 45
«E5 -
53 5%
1.02 o 65
1.74 « 7
1.27 P
1-55 10w
1.97 Talh
2.82 Tab5
2.59 227
t.21 .8
13.57 E.50
I1.2% 16.7«
12.57 F.S50
¢.21 .9
.59 2.27
Tetg 1.£5
1.%7 T2«
1.55 1.0
$.2% F1
S Y.14 o7
1.02 N-»
%3 . WSy
JE3 5a
.71 L3
.5; l:‘? N
55 W25
51 «32
Ny 3y
b3 29
-t . 27

4 -

25 Year Floco Estisate

bha 4t
25
1.25
111.33
L

sQekm) . 037

158,404

cFputec from Tz

and net ratn proti

Unit Totel
Hygrogaragt Mydroe
orcginate
. N0 2+ 41
3012 2kl
624 2+5%
.2 2e 6%
12.47 2.t
18.5% 3.17
1F. 71 3,82
21.72 L1y 18
éh.%4 4,27
2E.0¢ b 7T
31.18 5.30
34,20 5.%7
37.41 6,78
0,53 7.67
LI.65 - N
Lt 77 Facl
LS. ES 11.1°
£1.67 12.0"
&5 .94 14, 3"
4T.5%C 10.¢%
45,50 18.¢1
L1.F2 2.7
1.7 6. 27
30,73 14,7¢
7.7 L hh, YT
I%.47 55,712
1T.¢3% bé.c®
I1.°5% HITS
26.5¢ Ed.0*
2t.%52 1071.1¢
25.4e 112.5°F
Take 123.64
21.41 135.1°F
1¢.27 146.2¢
17.73 157.u¢
15.2% 167.5¢F
1.2% 177.5°%
11.22 186,77
9.1%8 16 3¢
7e14 1964467
LY R 1GA.R?

cont/



/ cont

10.2¢
10.5¢C
10,75
11,00
11.2¢
11.5¢C
11.7¢
12.00
12.2°%
12.5C
12.75
13.00
11.25
13.5¢C
13.7¢
14.0C
14,25
14.5C
14.75
15.0L
15.2%
15.5¢C
15,.7%
1¢.0u
16425
1650
16.7%
17.010
17.2%
17.5L
17.75
1E.LL
1428

1,50

1€.7¢
t5.0C
19.2¢
1%.50
19,75
¢C.50
20.25
20.50
20.75
21.0C
21.25%
21.50

ok 1
79
o 37

#315

I?t
24
l?}
W22

Curvature arpund peak =

-§2.1237

192.¢6F
197,41
1E1.4%
175.12
16bsdd
161447
154,27
146,E7
136,30
131.57
123.772
115, 7¢
107.7¢
;;o?r
LA TN 1)
Bl.40
75.37
67,2t
5%.1¢
51.1F
L3,2¢
3545¢%
2t. 30
21.82
17.27
Thebd
12.51
10.¥F
9.7
8.62
Te%
bab7
G214
S.5¢4
4.9
@452
LR s
3.7¢
Jakt
3e27
Z2e¥F
£+80
ray-1s
25"
Coem?
Con?



Nigerian Capital City =~ Phase 1 - 2% Vear flooo Esticate

Catthment 2{ = Rural

Area (SQekm,) bb.17
pata interval (nr} +25
pesign auration (Hr) 13.25
Total rain (=m} 112,72
Percentasge runoff 61,32
Base flow (cumers per sg.km) L7
CWl at start cof store 13E.40

: )
Trisngular unit hyarograph cBmputeg trom Tp= 5.0

lonvolution ot unit hycrograph anc net rain profile

Time

00

25
.o 50

.75
1.00
1.25
1.5C
1.7%
z.00
225
2450
2.75
1.00
3.2%
3.5C
.78
&.,00
L.25
4£.50
Lo75
5.00
$.25
5.50
5.75
6,060
6,25
£.50
6.75
7.0C
7.2%
7430
7.75
£.00
Ee25
£.50
ga.7s
§.00
IS
.50
§.7%
10.00U

Total
Rain
me

o232
.3:
32
b
.35
37
.39
b1
b3
b3
b3

51

+55
257

W71

&5
63
1.02
1.14
1.29
1.5¢9
1.57
2.62
1.60
6.21
17.55
3117
13.55
t.21
.03
Tl
1.%7
1.59
1.26
.14
1.02
W53
«B5
.71
.5?
.55

het
kain
[ 3.3

o1z
o1y
WU
2c
22
o 23
25
20
.27
27

bl
.

W32
W25
WI7
.‘5
-1
.5'
£
-
B
t.0u
1.25
1.%06
2.20
T.63
F.S¢
1. 74
F.50
.3
2ol
Y T4
1.23
.00
¥
e
N}
25y
58
NP
£ 37
-4

“urit Total
Hyaropcrach Hyorooraph
ordinate

+ 00 2et¥ )
2.28 2457
4okl 2+5¢
£.40° o6l
ELED 2.7%

11.00 2.97
1.0 J.i*
15.40 i
17.60 3.5°¢
1%.EL Jeé°
22.C0 TS
2ha2U [Y%-14
2. L0 [P
eELEL Sak7
10.%0 s.u’
13.60 .00
15.2¢C ’ 7.2°F
IR0 beld
Ic.eC Be vl

L14,B0 Fobf
44,00 10e 54
L2456 12.17
41.12 13.4¢
15445 Thebt
1,25 R Y 2
1€.P1 1va07
38,37 22a5°
1T, ZE.EC
1z.tu LTy ’
.08 Lo g
FA Y -¥3 Y-
28,18 t1a1l

£.75 LY. 6°
2.1 Tee2F
21.F7 Ea.%7?
gLy F5.5¢
i ] 10461 &
19.5¢ 112.77
18418 121.17
1t 60 12557
15.74 117,74

cont/



Jcont

16.2¢ .S

10450 «hE
1C.7% kS
11,00 k3
11.25 o4
11.50 33
11.75 37
12.00 .2

12.25 24
12,50 ¥
12.75 323
13.0C 28
13.2%

13.50

13.75

14.00

14.25

1‘.50

1‘.75

15.00

15.25

15.50

15.75

16.C3

16425

16.5¢

16.75

i7.0C

17.2L

17.5C

17.75

18,00

1E.2° .

16450

1€.75

1%.0C

19.2¢

1%.50

19.75

20.00

20.2%

20.5¢

20.78

21.00

21.25

21.50

21.75

c2.00

€eaes

€2.50

22.7%

23.00

2r.2¢

23450

z3.7:

24«0

24425

Z4 .50

246.75

25.00

e5.2%

25.50

furvasture around peai

23
+ 31
.z“'
27
e L
o253
e23
o 2c
2
«2U
15
18

13,83
12.27
1C.%2
Fek9
E.DS
[P
S.1E
I.74
2,30
EE

7S . 432

165.7¢
153.57
160.%°%
167.E¢
1T3.8¢
177.E2
1771.0%
174,22
170.67
166.47
161, 8¢
157.04
152402
140.87
16,47

135.5¢.

130. 1%
1244tF
118.EF
111,07
187,11
101.1°
$5.1°7
B¥.11
E3,. 0"
T6.§7
TG ¥
ba N

SEL77 .

52467
Ldbat"
Lls€S
26.1¢
23,78
1o+ 8F
15.27
13,11
11.5¢
TG 3%
F.24
bt
777
T.05
ba b
S.%1
Sebd
5.07
Lol
43"
baeid?
.78
3.50
ezt
3.1
Ze %€
Eek7
e 71
Y
FE-14
251
CewC




Kigerian Lapitel Lity = Phase 1 -

(etcheent 20 - Rural

25 Year Flooo Estieate

Area (Sg.km,) BT.22
bData tnterval (nr} 25
Ses19n auration (Hr) 15.25
Total rain (wx? 114,90
Percentage runotf 63.64
Base flow {cumecs per sg.bm) 2037
(W] at start of storm 138,40

r F] :
Terisngular unit hydrograph cofputec trem Tpz 5.5

tenvolutien of unit hycfograpt anc net ratn profile

Tiwme

«00

o25

+50

.75
1.00
1.25
1.5C
1.78
2.00
2e2d
.50
.75
l.0C
.25
.50
1.75
4.00

&e25 7

4450
Lo75
5.00
5.25
5.5C
£475
¢.0C
6.2%
.50
&.75
7.3C
7.25
7.50
7.7%
£.00
E.25
t+5C
£.75
.00
G425
.50
$.75
16.6Q

Total
Rain
mir

e25
25
27
2E
27
o 3
32
«35
<38
. n}E
)
oh?
ohid
b7
A9

het
Rain
me

+1e
17
A7

PR

PRT-
R
21
o2
o221
-2&
25
a3
«2c
v
«3
.:
+ 30
«38
she
$ 55
1Y)
.1
o T
«E3
1.0¢
1.27
Ta4%
2.1
? Q%
Faly
18 .%¢
F.bvy
Ta%a
2e30
Tet¥
1»2'?
1.0:
03
W T4
to
b

bnjt Totat
HWyorograprt Hyorogragh
ordinate
00 3.¢¢
1.3 3.29
3.27 3.5%
LaSU 3406
[ 79 3,50
Est7 Jebe
G.E1 3.77
1144 3495
12,0k Lt
14.71 Lot
4.2 LYY\
17.%8 S.00
19.62 5.,3°¢
21.25 5.7¢4
22.8% " b.1%
c2be5¢ b.b6°
28.1t T.1°8
T 2T.TE T.7¢
25.41 k, 3¢
31.0¢6 $auf
32.70 Febt
34,33 10.72
35.%7 11.67
3760 TE.77
37.CE 13.5¢F
3.0 15.14
34,%4 16454
11,87 12.17
12.50 2U. 07
211,72 2Eebl
10.68 25.%"
AR Y 2éa1*
2,72 If.5°
FEL T LT.47
25475 53.5¢
Lele £3.27
28,25 7231
23.1% EGab7
22412 £G. 3¢
21,05 7.5
18.9h 106.5¢

cont/



/cont

10,25
10.50
16.75
11.00
11.25
11.50
11.75
12.0C
12.25
12.5C
12.75
13.00
15.25
13.50
13.75
1‘.00
14.25
14.50
14,75
15,00
1£.25
15.50
15.75
14.00
16.25
1¢.5C
1£.75
17.CC
17.2%
17.5%¢C
17.75%
1E.00
1£.25
1E.50
18,78
1¢.00C
1%.25
19.50
16.7%
¢lis 0C
20.25
2u.5C
20.7%
21,00
21.25%
21.50
€1.75
22.00
éZ2.25
22.50
€278
21.00
e3.25
23,50
2l.758
24 .00
eh.2%
24,50
24.75
25.00
25425
25.50
25.75
26,00
26.28

26.50
26475
27.00
27.25
27.50
£T.75
25.0¢C
2te25
2E.50
it.75
2%.00
€5.2%
2%.50

frwatars

o£7
11
60
056
«53
b
k7
ki
ok
ok
«3E
«35
o35
32
II

lz;
28
27
P28
N

-t

t

52
sblc
-
-1

T
W32

31
-]
W2
020
25
sdw
.25
+22
ra
oy
.1
.12
17
«17
10

18,91
17,64
146.77
15,76
1‘.6‘
I1.57
12.50
15,42
10.3°
§.2¢
E.22
Tett
6,0%
S.G2
T.55
rEy-1
1.%21
o7

115.14°
123.70
122.27
140.6°
TeE§7
15717
1¢5.272
$73,0F
180,4¢
187.%¢
184,7¢
200.77
c04ab4

2Ch.27.

c33. Ut

195,75 -

195,e"
197.5¢
1re,5F
162.1°
177. 21
172.0¢
Tte.o?
1614472
155.%1
150.3"7
TLhaa ™
128,.8F
123.u%
127.24
121.3¢L
115,41
1057.ad
Ta3eb6d

¥Tea1
S1.3¢

L T
st

79,24
73.%¢%
€T.14
.17
$5.17
by, 1F
43,29
37.57
31.%¢
26462
21.7¢
1E. 0%
15.77
14.1¢

12.e7 .

11.7%
10.07
Fu5C
Yertl

£.577

T w7
Teni
boFT
Gek T
TR
S5.7%
Sa1%

Sewk

ho bt
LAY
e 3t
bao1s
J.5¢
3‘&1
Ja0F
357
Jou?
e
3,3¢
3.4r

.
3.27



Nigerisn Lapdtal L4ty = Phase 1 - &5 Year Flood Estimate

Catchment 3A - Kural

Ared (SqQekn.) 6,00
bata interval (wr) «25
besign curasation (Hr) 6,25
Total rain (mr) - 10%.2¢6
Percentage runoff 62.77
Base flow (cumecs per sqQ.km) +037
CW]l at start of storm 138,40

Triangular unit hyorograph computed from Tp: 2.4

Convolution of unit hyarograph ancd net rain profite

Time Total het unit "Total
Rain Kair Hyorocraph Hyorocraph
mm .12 ordinate
00 ot3 eku «00 - 22
e 25 « 77 bt $+53 27
50 +E3 5S¢ 19.10 37
« 75 .91 57 28,85 o 3F
1.00 1.02 ohw 3%.1¢% k€
t.25 1.4 s e L7.74 Y3
1.5v 1.42 «2% 57.29 W k2
1.7¢ 1.7¢ 1.%¢ GLLF4& 1.07
2.00 2047 150 78.1% 1.3¢
2.25 1.2 240¢ ES.%4 177
2.50 5.99 3.76 E%.17 2.27
CeT5 14.12 ELE7 £2.93 2e94
3.60 I%.62 2L.EB7 TLLEC 4.7
2.25 - 1k .12 E.B7 7Ca45 657
.56 5.99 1,7 6421 9.52
3.75 3,12 2.9¢ 57.¢7 12.64
& 00D 24U Te%0 51,72 - T A
£.25 1.78 1.1¢ 45,458 18.5¢
4,50 - tek2 ofy 3%.24 22, U7
4.75 1.14 oTe 33.00 25.u7
5.00 1.02 - 2éa7t 27.7¢
5.25 «91 57 2C.52 30.0r
5450 +£3 .52 14.2% 30.t7
5-75 .77 vho Eold £9.9L
£.00 63 ohy T+8¢ 264
6.25 26e07
te50 ' 24a7d
ta?5 22.7"
7.00 20.5¢
7.25 Téenu”
T.5u Yo.2v?
7475 T3.9¢
E.O0 . 11.7¢
Ee25 ) e 51
£.50 . 7.2¢
£.75 3e1¢
f.00 ) . I. 3
$a25 . 2e2F
f.50 1.71
CBLTS 1.3%
16.00 1.0°
10.25 WL
10,50 _ oET
10.75 Y N
11.00 b ¥
11.25 : 3
1.50 W25
1175 2"
12,086 iy

(urvature around peskh = =27,51L



Nigerfasn Capital City ~ Phrase 1 = 2% Year Flooo Estimate

Cetechaent 35 = Rural

Area {5Q.K»,}

bate interval (nr)
Design duration (Hr)

Total rafin (mm)

Percentage runoff

10.¢4

«25

775

110.2¢
62.98

Base flow {tumecs per sQ.ke)

LWl 2t start cof stors

037

13B.40

Triangular unit hyorograph computec tror Tp= I,

Convolutien of unit hyarograph and net rain profile

Tine

«JC

25

W50

£ 75
1.00
1.2
1.50
1.75
2430
£e25
£e50
275
r.00
3.25
.50
1.75
&0l
L.25%
4,50
La75
5.0C
5.25
5.50
5.75
6.0C
£.25
t.50
6475
700
7425
7.50
T.75
E.0C
boe25
.50
£.75
8,00
Fa25
.50
Y75
10.00

Total
Rein
am

Y
ohy
WE2
X3
W7E
85
.02
1.04
1.17
1.45
1.E1
2-“-
3.37
ton‘
14.0e
3E.14
14,08
4,04
3.37
Zokd
1.81
1.45
1.17
T.04
«93
B3
TR
ol
52
ok
kD

het

Rain

meE

2%
« 11
W33
o 41
ohy
53
oS5y
&5
s
91
T14%4
1.5«
2.2
TLET
E.B7
26,0z
EJR7

.21

2.%¢
145«
Te1a
+ 51
Y
b
o5
53
oy

b1
®

T

o2

unit
Hyoroaragh
ordinate

«0C
te11

12,22

18,13
ghebd
I0.5¢
36.67
L2.78
LELEG
55.00
€1.11
67.22
73.32
65,34
65.%4

1,13

57.3¢t
51.3%¢
5,37
45,327
41.38
3739
11.3¢
29.40)
25.4L0
21&“
17.41
17,42

C.L3

Skl

Tabd

Total
nycrocrach

A
Y
st
«57
240
72
.E7
1.07
1.3
1.5F
1.%2
234
2.8°
3.4F
L3
S.6¢
E.5F
12,0
15.¢1
19.37
23,41
20477
30.3¢
13,60
I7.4¢
L0.7L
tl,6f
4504
L5.0L7
63,57
L1.56F
ly.5¢
37.34.
344 S
32.5%
IT. 0t
27.51
24,93
£2.37
164 0F
17.04

¢

cont/
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Jecont

1h.78 Ta,d
Wl 11,80
6.7 ' Yozt
11.M0 ' tet2
11.2% : &, 70
11.5¢0 ) 3,7
11.7% N ;
12.00 . ce1b
12.2% . : 1.79
12.%50 1.4Q
175 ' 1.25%
13.""1 . : 1-&5
11.2% Y-
12,50 .75
13.7% ot5
14,00 ' s W56
14.2% " L0
14,50 Yy 3
14,75 b
L. . ) Y]
furvature erpunt reab = =40.P§7

R =T



higerian (apitel {1y = Phase 1 =

Catchanent 3C - aural

Area (Sg.kx,)

bata dnterval (nr)
Design duration (Wr)
Total radn (me)
Percentage runoff

2%

Base flow (cumecs per lq.k{)

CWI at start of storm

Trisngular unit hyorougraph computec trox Tps 3,2

Convolution of unit hyaorograph and net

Time Total het unit Total
Rain Rein Hygrogrark Hycrocraph
. "y ordinate
«0C X3 27 00 o &?
25 . kb 27 .77 «4©
50 ey + 71 1C.7¢ o5
« 75 53 oI 11 +5C
1.0 b5 od1 21e4E 67
1.25 . Te okl 246,06 o7t
1.50 85 - 32.23 9
175 L «57 17.40 1.1
2.00 1.04 b0 h2eS7 1.37
. 2+25% 1.1k W74 &E .34 1.£0
250 Tadt e % 51.7 1.%1
275 1.k2 1.15 59.0¢% e
3.00 2.65 1.53 [ 139 2.7%
3.25 T.3¢% 2ela 6k, 05 3.30
3.50 £.06 T.82 b6, 54 397
3.75 14.06 E+ED - 61.03 4.87
4.00 17.62 23,7 7.5z 6.3¢
t.25 14,08 E.00 56.01 G 3F
4450 .06 T.Bc SC.50 12.%¢%
he75 1,%9 2ale LbE.58 16.7F
5.0C 2o45 1.55 L3467 20.8¢
5.25 1.E2 1.15 19.%96 2445°% -
S.50 T.46 G 3b.45 2E8.51
5.75 .18 « 7% 32.%4 12.40
£.06 1.0¢ +bo 2. 43 36e2°%
o.ZS ¥l 05"' 25-¢2 19.9%
6.5L0 «E5 o Ou 2241 43,5¢
G675 .78 ohy 18,94 Lo 9%
7.005 ot S 15.2% 45kl
7.25 53 34 11.F¢ 51.34
7.50 k¥ «31 E.17 50.57
775 sl 2 L.EO LbeHL
E.OL Y3 27 1.35 Lo 97
be25 . Lao??
£.50 42.3¢
8.75 1§.EC
¢.0C 7.3
§.25 34.77
®.50 Seeul
Q.75 25.372
10.008 FhLGE

Year flood Estisate

12,66
$ 25
8.25%

110.85

63.03
«037

138,40

rain profile

_cont/



/cont

B I i

10.25
10.5¢C
10,75
11,00
11,25
11.50
11.78
12.00
12.25
12.50
12,75
13.00
13.25
13.50
13.75
14 .00
14.25
14.50
16,75
15.00
15.25
15,50
15.75
16.00

Curvature srounc peak = =37,016

1‘\-

FE P18
21,02
18,27
15.4¢
12. 71
10.02
TokF
$e2%
3.87
3.7
2:51
2,10
1.7¢F
1.51
1.2¢
1.1°
s

o b2
71
A
57
-5'.'
50

v b F

s G



higerian Capitsl City = Phage

Catchment %p - Rural

Area (SQekm,)

Dats interval (ne)
Design auration (nr)
Totel rein (en)
Percentage runotf
tase flow (cusecs per
Cvl at start of storm

Teisngular unit hyorugraph

Convolution of unit hycrogragh

Time Total het
Rain Kain
nm mn

.0 - ¥ 2y
.25 21 21
50 1 v2é
75 - 23
1.00 32 ok
1'25 .‘D .2)
1.5¢ LY W27
1075 bl 220
¢. 00 . k7 el
2425 53 ¥
2.50 54 <34
2475 -1 Y4
.00 83 51
3.25 E7 o555
3.5C 96 o1
3.75 1.04 ate
4.00 1.20 « 70
4.25 1.4y WS
&.5C 1.06 1.1%
4.75 2.4% 1.5¢
5000 3.4 2+1%¢
5.25 és11 I.B7
5.50 13.9% .8z
5.75 36.23 22.%7
6.00 13.99  E.be
6.25 €. 11 r.87
6.50 T.64 2a1c
6.75 2k 1.5¢
7.0C 1.Ee 1.1t
7.25 1,43 .o
7.5C 1.22 7o
T«75 1.06 b2
€.70 96 61
.25 +B7 +55
E.50 . +ED 51
E.75 86 2 hs
¥.00 54 o34
¥.25 50 « 3z
¥.5C %7 . -1
9.75 b . 2c
180.00 bl a?77

1 - 25 Year Flooo Estimate

1%.60

«25

11.75

115.08

2 Y]

EQakr) 037
136440

tomputec from Tpe 4,4

and net rain protile

Untt Total
Hydrogrsrt Hyaroorsph
orcinate
+0C 72
2ef4 e T4
Sebe 77
BE.52 N1
11.% W E5
14,20 A
17.C5 %G
15.6% 1.uf
22.73 1.1F
25.57 1.3r
25-"1 1-!-‘-
11.25 160 I
34,0¢ 1.7%
36.52 2.00
15.77 Cell
RYEE3 2457
&5.45 ) Fev A
LE.32 3.1F
45.26 3.5F
L4740 hailY
45,54 heSS
LT, 49 5.17
1,83 5.6F
3%.97 ’ T.2¢
JE.12 P.Ef
3é.28 12.8%
34,40 160l
32.55 15.2°¢
.9 22,04
2F%.E3 Z2&.l?
2645k 2F.at
2%.12 32.7¢
23.72¢ 3e.1¢
2714410 ) 3g.51
19.%5 k2.2
17.4% LoaC”
15.62 “F.2f
13,65 5243¢
1212 55.2°F
1C.20 57.97
F.L1 [ X1

cont/




/cont

10.25
16,50
10.75
11.00
11,25
11.50
11.75
12,00
12.2¢
J2.50
12.75
13.00
13,25
13.50
13.75
14,06
14,25
14.50
14.75
15.00
15.2%
15.5C
15.7%
16.00
16.25
1£.50

16,75

AT 0

17.25
17.5C
17.75

18400

1£.25
18,50

18.75

19,00
16,2¢
1%.50
19.75
eL.00
20.25
20.590
20.75
21.00
21.25
21.50
21.75
22.00
22425
2¢.50

Curvature around peal

62
.38
36
IS‘

k!
I!J

32

25
s2h
o235
22
21
oy

=

be55
[ 1Y}
2e84
oSk

A

=25.317

80,97
£0.27
SB.E7
§7.27
55472
$3.5°7
$1.57
LP.47
47,350
5.1
42.%0
40,68
36,38
Ibel?
13,466
31.37
28.9¢
26e5¢
2hat
21.td
19.47
17.11
14477
12468

1021

Beut
6.18
Lo 76
he UL
3. 81
3. 19
2.77
20kt
2:22
2,01
.21
l.0d
Teub
1.37
1.é°
1. 1¢
1437
¥ G
%
IBP
.7
l?c
« 77
W7
74

ST e






APPENDIX D
100 year return period rural catchment floods



Nigerian Capital City - Prnase 1 - 10U Year Flooc Estimate

.

{atchoent 1A - Rural

Area (Sqekm,) . 232
data interval (nr) «25
pesign auration (#r) 2625
Totel rain (=m) 111,15
Percentage runoft 63,64
Base flow {cumecs per sq.km) «C38
CWl at stert of storm 161,00
Triangular unit hydrograph compélec troe Tp: +E

{onvolution of unit hyarograch and net rain profile

Time Total Net untt Total
Ratn Kain kyorccragsh  Hyorocragh
nm mm ) ordinate

PRels 2,61 1.7% 00 .Gt

+25 o 3.90 2.kt 55.%4 o hS

LS50 7.0% TS | 171.EE . 30

.75 16.95% 10.7% 257,59 3.0°%
1.90 L5.67 -4 S 23C.07 bakf
1425 1€.%5 1N, 7% . 173,090 15.4d
1.50 7.09 a5 117.73 25.1¢
1.75 3.90 2.4t 61.56 3z2.M
2.00 2.F1 1.7y 5.6 11.47
2+25 . 2ba2t
é.50 . 19.27
2475 11.90
3.0C Se2t
1.25 ce 27,
1.50 9
3.75 . - W3
4,00 ’ S WM

Curvature around peak = ~136.867



nigerisn Capitat City ~ Phase 1 - 100 Tear Flooc Estimare

Catchment 15 - Rural

Ares (Sa.Km,) . Tak1

pats interval (nr) W25
. besign aouration {Hr) b.2%
Total rain (mm) 129.38
Percentage runoff - 6546
Base flow (cumecs per sa.km) +03c
Cwl at stort ot store 141,00

Triengulsr unit hyorograph computec from Tps .4

{onvolution of unit hyarographk ane net rain profile

Tine Total Net unit Total
. Rain KBin Hycdrocrapct Hyorocragh
n mi prdinate
00 + 78 (-2 3410 e 2F
25 92 [X-1% .55 «32
.50 1.0u to 1%.140 &l
75 1.1 ¥ 2E. 65 . .5
1.06 1.22 +Eu 3E.19 .70
1.25 1.3 fSu L ATL74 %2
1.50 1.71% 1.12 57.29 1.27
1.75 2.4 1.40 b6.%¢& 1.060
2,00 2485 T.8% FL- T4 2. 0F
_Z.2% 4 .00 2.6¢2 ES.94 2.6F
2.5C Te20 L7 85.17 .t
2.75 16.91 11.07 82.%2 .50
.00 LE.B? 10.6L TLat¥ Be2°
3.2% 16.61 11.07 Th.45 10.ut
3.50 . Te2d L ka7 6&.21 1e.07
B 4.Co 2.b¢ L 8T7.57 19,47 :
40U 2.8% Te8% 51.7¢ - 2hoct
4,25 2.4 Tsbu . LS.LE 25,07
&.50 1.71 1.%2 1%.24 33.21
La?5 1.3%E O 3. 00 T 7S A
5.00 1.23% YY) 2t 70 L2 6"
5.25 .15 T 20,52 &b, 00C
5.50 1.05 .12 14,26 47,31
S.75 52 26U FDG‘ L5, %£
6.00 C e Th S50 1.E0 £3,46%
Ca23 40.%4
6+50 r7.9¢
£.75% IL,8E
7.00 . LAY -T4
7.25% 2e.2¢
7.5 2k 9"
7.75 ’ 21447
E. 20 te.07
cel5 ’ . 14,5¢F
£453 ) - 1.4
£.75 . T.5L
.30 5417
$.25 - . . ' 3.47
$.5C €e5*
.75 2.0
1G.00 1.57
10.25 To1e27
10.50 . o %7
16.75 o TE
11.60 : N1
11.25 A
1.50 . ’ P 3F
11.75 by
12.C0 e 25

Curvature around peax = =~&2,00%



Nigerign Cauitolriitr - Phase 1 - 10U Year Flooc fstimate

Catehment 1{ - Rural

Area {Sg.Kkm,) 12.3¢

Data tnterval (wr) 25
besign duration (#Hr) E.75
Total rain (ma) ’ 131,89
Percentage runcoff 65.91
Base flow (cumecs per sq.ke) «0%&

(Wl at start of gtorm 141,00

Triangular unit hyarograph togputea tron Tes 3.4

tonvolutipn of unit hyarograph anc net rain profile

Tine

«00 -

+25
~a 50
« 75

1.606

1.25 -

1450
- Te75
Z.20
. 2.25
2.50
&.75
.00

3.25-

3.50
3.75
.00
4,25
450
4,75
5'00
5.25%
$45¢C
5475
T E.00
CIZS
b.5C
.75
7.C0
7.25
7.5C
7.75
£.00
.25
.54
E.75
$.00
$.25%
.50

.75
1G.00

Total het unit Total

Rain Hain Hycrocrarh Hyorcocraph
2.3 mr croinate

kLS 3¢ 00 k7
o5 o3 LeT6 b
#5855 3o $.52 5T
58 © Wy 14,27 o 5¢
262 shy 16,03 s bF
. T + 51 . 23.76% « TS
.54 sbe 2E.55 BT
1.C2 57 33,35 1.17
1412 74 VLT 1.31
1,23 2 Pe L2.E2 1.57
Takl +53 L7.5E T.8f
YaT4 1.5 S2e34 2424
2.%¢ 1ok §7.0% P-4
24 . 1.%s €1.55 3.%¢
L.006 2eb6L i E3sb% 3.6
Te25 Lo7y O 60.35 4,52
16. 64 t1.119 CT.24 5.5
45.17 ev.7? 54,13 T.1¢
16.86 1.1 51.0¢ 10wt
T.26 LL.75 67,61 ThedT
L.086 2ebL &LL.ED 1B.5¢
2.54 1+94 &1.¢5 22482
2.18 T.dé 3E.58 27412
1.74 1.15% 35.L¢% 21447
Tedt o932 12.317 15,77
1.25% «Fe 29.26 1e.9F
1.12 o T4 26e15 Lhatd
1.02 A7 23.04 “tie2?
-2 ol 16.53 S5z.0
o TE 51 16.E2 $5.6F
Py b2 T.7 3beh7
e 55 Wy 1C'60 ngle
+ 55 « 306 Tol§ 56467
«52 . T L.38 56.7F
by .32 T 1.27 54,55
SEI12
43,58
LbLEL
4,05
41.16%
LY -

cont/



/cont

10.25
10.5C
16.75
11.00
11,25
11.50
11.75
12.00
12.25
12.50
12,75
13.00
13.25
13.50

1.7%
14,00
14.2%
14.5¢C
14.75
15.00
15.23
13.50
15.75
16.00
16.25
14.50
16.75
17.00

Curvature sroune pear = =34,42%

35.30
32,30
2%.27
26,22
23.1¢
20.11
17.0¢
Y4,0F
11.1¢
6437
5.%2
“e 37
Sebt
2.67
.41
PN A
1.7¢
1.4¢
1.27
1.”‘
YL
-
£ 77
[§-14
57
«57
« 50
ohE



higefvan Capdital L4ty - Fhase 9 - 100 Year filcoc Fstimate

Catchment 10 = Rural

Ares (SQqekm,)

Data interval {Hr)
Oesign duration {Hr)
Totel rain (mm)
Pertentage runoff
Base flow f(cumecs per
CWI at start of storm

Triangular unit hyarograph

Convolution of unit hyarograph

Time

» 30

W25

50

875
1.00
1.25
1.50
1.75
Z.00
2.25
2450
2.75
2.006
.25
3.50
.75
4,00
425

&50

4,75
5.0C
£.25
5.80
5.75
6.00
6‘25
6.50
6.75
T.00
T.2%
7.50
7.75
E.OG
E.25%
E.50
E.T5
$.00
§5.25
.50
5,75
10.60

Total . Net
Rain hain
mm 4.4
el 27
Wbl o lc
Ty Iy
W47 31
50 34
«53 +3
5t 377
o & o
.3 b3
'?g ls‘
95 o£3
1.03 b
.14 o758
1027 oFa
1.4 LS
1.77 117
2421 Mebe
2467 1.9¢6
L.10 ‘271
7.19 LB
1. 81 11.43
44,11 2%.2v
1¢.F Co11.13
B AP e L B3
4,10 271
2.%7 1.9
.21 1.4¢
1.77 117
T.L3 oQD
1.27 - oEs
1.1 « 7>
1.03 obo
455 )
« 79 -
b4 Wbl
-n ebu
+ 56 o 17
«53 I3
$ 50 « 13
o7 31
alS T

1

$qQskr)
1

:ompgé'ec

16,42
25
10.75
36.78
66,20
+ 03k
€1.00

trom Tp~

Ly

enc net radin profile

Unit
Hyorogragph
orceinate

» 00
Tabd
ta.ko

.11 -
12.75
17.1%
20.62
246, 0¢
27.%u
IN.5¢
34,3
IT.ED
41.25
Lb 6%
[N ¥
$1.%5¢
seLbu
52.75
50.51
4E.24
&6.01
41,77
£1.52
Ic,z7?
37,2
34,7
32.53
If.?v
2E.04
25.7%
22,55
21.7¢
18,05
1L F
14,58
12.21
1G.07
Tok2
5.57
1,23
1.0~

Total

Hyorpcrapr

la?
.e‘
«bF
77
l?c
87
«9F
1.16
1.2°
1447

cont/

A e e



/ cont

10.28 el o 22
1G.5C 3] 27
10.75
11.00
11.25 *
11.5¢C
$1.75
12.00
12,25
12.5C
12.7%
13,00
13.25
13.5¢
11.75
14,00
14,25
14.5¢
1‘075 L]
15.0C
15.25
15.5C
15.75
.00
XY
.50
1£.75
17.0C
17.25
17.5C
17.7%
.00
1¢.25
1E.5C0
15.7%
1¢.00
S 15.28
19.50
1%.75
20.00
F{TY+}
20.50

~Curvature sround pesk =

&3, 28F 7

63,01
60.61
5b6.0¢
55.4%
S2.E0
50.0¢
&7.27
hé 37

L1447 .

3b.5%
E5.5F
32.61
25.6L
264.6¢
23.69
20.77?
17.7°F
12.E7
12.07
9.37
6452
5.27
4,35
3.72
.22
2.82
Cahf

' 2'1c.

1.%3
1.71
1.52
1.3¢
1.21
T.UC
TeWE
5"
W87
o 7L
o
.6’
bl

+67



Kigerian Capital City = Phase ¥ = 100 Year Flopod Estimate

Catchuent 1& - Ruraf

Area (Sg.km.) - 103.64

bats intervat {(nr) 25
pesign auration (Kr) 1525
Total rain (mm) 137,04
Percentage runoff 460,22
Base flow {cumecs per sg.kml iat
(W] at start of storm 141,00

Trianguler wunit hydrographk comcﬁteu trom Tp: S.a
{onvolution of unit hyarograph ang net radn profile

Time Total het untt Total

LY R kain Kydroorarhk nmydrporaph
nr mm ordinate

.0U 21 W2y .00 3.97

25 7 .32 .21 1.63 4.00

50 22 W22 3.27. 4,07

.75 - W34 23 LS btk
V.00 «23 «23 be54 La37
1.25 227 e Ch - E.17 4451
1.5G6 <39 W20 G.E1 . 473
J.7% YA 2 11.44 5.0
z. 00 ', Co.2y 1.0 5.37
2425  ake WIu 14.71 T 5abt
2.50 . W4 E 32 1€,15 TR A
2475 51 36 17.5E baSF
1.00 . 52 o35 15,62 7.11
1.25% « 56 .1 21.25 7.7
3.50 o0 bl 2e.bY . ba3C
3.75 .X) vhe 24452 F.07
£.00 & hd 2t.1e Y-
4.25 73 s by ¢7.76 10,77
‘-50 +B3 +50 FLET 3 11.6F
LTS 1.05 by 31.08 12.77
5.0C 1.15 e 7E 32.7C R ETLS
5.25 1.2¢ ' WEBé 346,232 15.1¢
5.50 1.41 B 35.%7 16.87
5.75 1.5% .06 37.¢0 18-22
t.00 1.%5 1.2% 37.0¢ 1%.9°
te2d 2e42 1.1 316,01 21,864
£.50 221 R 4 3h.54 FETR L
L.75 4 3E 20 3%.E7 4-TP-1
7.00 Tebs - 4,93 7 32.FL 25417
725 15.%4 1r.sz- 31.73 32.7¢
7.50 . .78 P Y 3.0 Ibaué
775 15.54 10.53 2%ty £7.1¢
£.LO 7:45 L.93 28433 S0.07
[ XY+ 4,35 FER LY 274k 652062
£.5C .21 2.1¢ 2t.35 Efao"
E.75 r Y- . I 25432 '3 T4
¢.00 1.95 T.2% 2he25 16642
;.25 1.5’7‘ 1.{]5 2?.15 115.b‘.’
¥.50 141 o5 22412 131.4%
$.75 1.26 B 21.C53 146,17
10.00 1.1% .70 19.9R . 156.7¢

cont/



/cont

10.25
10.50
1C.7¢
11.00
11.25
11.50
11.75
12.0C
12.25
12.50
12.7%
13.0C
13.25
13.5¢C
13.75%
14.00
14.25
14.50
14,75
15.00
15.25
15.50
15.75
16.50
1€.25
16.50
16.75
17.CC
17.25%
17.50
17.75
16 .00
18.25
18.5¢C
1€.75
19.00
15.25
19.5C
15.75
26.00
20.25
2b.50
€UsTS
21.00
2t.2%
21.50
21475
22.006
ge.25
cz.5U
g2+ 75
2.00
231.2%
23.50
21,75
24,00
24425
24,50
24.75
25.03
£5.25
25.5v
€5.7%
284 L0
26425

£0.5C
2¢.7%
e7.00
27.25
2750
2775
26 .GC
k.25
2E.50
2E.75
c¥.00
2%.28
29.50

Vervet

Tt

1.05
+EE
73
o8
N1}
.60
56
»53
«51
ohe
Y-
ahé
Y-
.39
37
«35
o34
«33

rY-1-
31

AFSUNRC ey

-1
-1
oh%
ob5

Wb U
37

«35

34

l!“
«30
2
s 20
26
24
23
«23
'22
W21
-2u

16.91
1?.8‘
16,77
15.70
14464
13.57
12.50
11.43
19,34
9429
E.22
Ta16
6.0%
S.02
1.95
ZDRe
1.81

o 74

r= ongm

1E2.07
194.60
207,01
21%.27
231.3¢
243,16
25%4.7¢

265,95 .

276407
2bé. o0
295,.,3¢
301.51
301.97
25E.82
294,01
28B.1¢
2E2.07
275,30
2Lbe2%
26U%5
253.41
245,65
237,70
22%.5F
224,32
212495
204,4°
155.%2
187,10
17b. 60
169.£5
161.U7
152.1¢
163,.2°F
134,34
125,41
116,46
197.51
QL. 55
EG.TC
E0.8¢
72.0%
£3.60
54,90
&b, 66
L1 TE-%

.70

2&'17
22.7F
20.56
16447
10.7F
15.1%
14,00
12.%7
11.9¢
11.0°¢
1u.é?

Teb®

b7

t.21

7.0t

716

[ TXAE

6.2C
5.92
5.5F
Se2F
5.U7
hol€
Le5C
hody
ho2F
417
hoUF
hoU?

3.6%

e



higerian (apital City - Pnasge 1 -

Catcheent 24 « Rural

Area (5Q.Km.}

Dats interval (ur)
Pesign guration (KWr)
Total rain (mm) '
Percentage runotf
Base flow {cumecs per
{e]l at start of gtorm

Triangular unit hyorograph

Convolution of unit hycrograch

Time

0
25
50
75
1eul
1.25
1.5C
1.75
2.00
2425
2+50
2.75
l.cC
3.25
J.50
3.7
&.00
be25
&.50
475
5.0C
5.25
£.50
5.75
6000
6.25
t.5
te75
7400
7ot
7.5
7.75
EL0L
.25
E.50
E.7S
5. 00
9.25
§.50
5.75
10.00

Total’ Net
Rain Rain
mn mm
51 « 33
.54 .51
.5 $ 37
o 61 : shu
£5 b3
P ] okt -
WB5 -7
1.C1 Y-
1.19 . T¢
1.22 «Eu
1,36 oEv¥
1.53 1.0
1.€9 Tae
2.35 1.54
3.13 Z.00
4,29 2.01
Tek3 L.87
16.33 1C.70
If. 11 2L .52
16,232 16.7u
Ta43 L,B7
&, 29 2e81
T.13 2.05
t.2 1:5a
1.€6% Te2w
1.53 1.0
T.2¢ P2
1.22 «Bu
1.12 eTg
1.0% bt
5 S
) by
£ 3 P63
61 wky
57 .2
W54 £ 25
S| 13

1

sqQekn)
1

tDlﬂDl-é!O

57.85
23
9.25
30.24
565.54
«03E
“1.00

ffom Tp=

120 Year Flood Estimate

3.5

and net rain profile

Unit
Hydrocrapth
ordinate

06
L L9
8.%¢
12.47
17.5¢
22445
2L .54
Il
Is.%¢
LGet
4L .7
L%, 3y
53.88
58,27
Y414
S6.5¢
Se.5Y
£4,0
51.12
LELie
45,25
42,32
36.1E
YE.45
13,51
c,%8
Tebk
2b.71
2t.77
1E. B
15.%1
12.57
10,04
TG
.17
1.22

Total

nyarocragh

2‘21
co 30
2eb¥®
2o T8¢
3.8
LY
es 2l
LatG
S5ev?
707
NN
Yo%
11.77
13.8°
T0.3%

S 17.31
2e.81
eTete?
34007
X1
64.25
E1,2F
FBe95
116.75
134.060
152.3¢
17G. 01
187437
ZULas1C

ZELL2T

2rh.5¢0
LS AN
257eet
255451
s 11
dauel?
2rt.2*
22Vsut
210.27

159696

A

cont/

e Lt



/ cont

10.2¢
10.5¢
10,75
11,00
11,725
11.50
11,75
12.00
12.25
12.50
12.75
11,00
13.25
13.50
11.7¢
14,00
1"25
14,50
14.75%
15,00
15.25
15.5C
15.75
16,60
16.25 -
1¢.5C
16.75%
17.08
17.2%
17,54
17.75

Curveture arount pear =

~155.8L7

175.3F
1£3.1¢
150.7¢
1356.27
125.5¢

112,82

100.07
a?l 3‘
74,65
&2.2"7
49, 9%
3bekt
28.3%
21.47
17.3¢
14,57
12.32
TU.57?

¥.01
7.7
b2t
S5.7%
4,94
L. 2F
3.7
3.5
295
2.67
Lokt
2437
22t



migerian (apital CLity = Prhase 1 = 100 Year Flood Estimate

Catchment 26 = Rurasti

Aree (Sqekem,) 66465
Dats interval (rr) 25
pesign durstion (Hr) 11.25%
Total rain (»r)} 133.4¢
Percentape runoff 65.E8
gase flow (cumecs per sg.ke) 038
Cwl at start of storm 161.00

Trianguiar unit rycrograph :omputq& trom Tp= 4,2

Llonvolution of unit hyorograph amc nmet ratn profitle

Time Total het Lnit Total
. Rain kain Mycrograghk Kyarocraph
e e orcinate
.00 AL 4 W 2C .00 2eb?
25 x3 27 2.12 £.527
W50 Y o te2l Zabi
75 e oY 9,25 2e k1
1.00 + 51 3 12.47 .06
1.25 -7 30 - 15.59 3.3¢
1.50 - .-F 30 1£.71 3.75%
1.75 L1 ™ 21.82 4.2
2405 -1 ol 24.54 su74
2425 A Y] 28.08 5.37
FAe-19 85 .5 J1.1E 6.0¢
2a75 1.0¢ X 67 3430 657
3.0C 1.1 W73 I7.41 7.t¢ ‘ M
1.2% 1.22 « 21 4,582 yeuf
3.50 1.37 «Fu LY 65 1Lecf
1.7% 1.55 1.0¢ LE.TT 11.77
4,00 1.%4d 1.2: L5,.E5 13.40
425 2.2 1.5¢ £1.97 15.2%
4£.5C T.14 ?2.07 L%,94 17.4F
4.75 4.3 N LT.50 1948
5.00 Takd &,%u LS.k 22.71
5423 16.26 10.71 &1.52 20451
5.5C 37.50 b7y £Y.78 12437
578 16.26 16,71 315,75 L2.%F
6. 0L Tebd L9 37.71 S5.0¢
¢.2% L.31 2.84 35,67 . é5.1¢%
6.5C T.14 2. 07 33,62 ti.14
£.75 2.36 1.5¢ 1.5¢ G730
7.00 1.5 1.2% Z%.5¢ 111.07
T+25 1.55 Te0e 27.5%2 12607
7.50 1.37 sFu 25,42 14usl2
T+75 1.22 B 23,44 154457
.50 1.11 73 21bt 158,60
L4225 1.02 W07 19.37 182.46
EW50 +E5 50 17.73 19bau?
E.78 o 71 b 15.2% clF. 1L
G. 00 N1 43 13.25 £21.02
G235 «£1 WLy 11«22 . 23l.r
.50 055 035 9-1& 26Zatt
G575 13 224 Tela 247.7C
10.00 .51 <t g .1, F4a5,.7%

cont/



/ cont

10.2:

10.50

16.75
11.0C
11.25
11,50
17.7%
12.00
12.28
12.5C
13,00
13.2%
2.5C .
13,75
16,00
14.25
14,50
1‘.75
15,00
15.2%

15.50

15.75 .

14.00
1¢.25
16.5%0
1¢.75
17.00
17.25%
17.50
17.75
1834
1E.28

18.5C

18.75
15.00
1¥.25
19.5C
19,75
20,00
0.2
£L.5C
20,75
21.00U
21,25
21,50

(urvature arountd pesh

kb
bt
bk
LY

32 1,0e
T e31 1.03

26

2t

= «115.28¢

2460.5¢
213.%¢
2264 5¢
215456
210.27
201450
192447
1£3,27
173.7°
166,.0¢
$54.27
144,32
134,30
124,21
114,07
103,92
G3,.7¢
E3.81
73.51
E3.4%
53.61
d1.58
34.8¢
26.78
20.97
17.52
15.1¢C
13.1°
11.5¢
10.2¢
Y. 07
E.08
Telf
t.3F
5.7
5,11
Lotl
Le18
3.7F
J.4F
3.1¢
FLLS
2+77
2.l
2458
2.4%



Nigerdan Cagttel City -

(etchment 20 - Rural

Triangular unit hyarograph cosputéc fror Tprs 5.0

tonvolution ot unit

Tise

.00
.25
W5
.75
1.00
1.25
1.5C
1.7%
2.00
2425
2.50

.75

I.00
3.25
1.5C
3.75
4.00
4425
4,50
&.75
$.00
5.25
5.50
5.75
6. 00
€425
t.50
.75
7.0C
7.25
750
7475
L0
§425
£.50
-]
$.00
$.25
¥.50
£.75
1a.00

Phase 1 -

100 Year Flood Estimate

Area (Sqa.Ke,) 66.17
Dats fnterval (nr) .25
Design duration (Hre) 13.2%
Total radn (mm) 136.2¢
Percentape runoff 66.135
Base flow {cumecs per sgaknr) 02
Cwl at start of storm 141.CU

Total . het
Rain Hain
nr mr
-3 .22
25 223
-7 023
bl 27
L3 «2c
ki W27
okh? 3L
Ny e
%2 34
+ 55 -1
Se P
bz o4
N1 «hi
71 W47
«E5 57
1.(}2 oz
1.1 aTe
1.23 «E1
1,27 « 91
1.55 1.0¢
1.9G0 T.20
2.37 1.57
x,15 200
L. 1 2.83
Tohd 4.9¢
14,24 M.7e
17.35 26,71
1e.24 0.7
Toké L,5%¢
L1 T8>
.13 ?.0r
2427 157
1.%8 1.2¢
1.55 1.7¢
1.7 5
t.23 51
1.11 T
1.E2 QO
BS -y
11 L7
N s

krycrograph anc net

Unit Totel
Hyorocrapht mygrocraph
orcinate
et Ca5%
2.20 €57
Ldaebl -
6,60 v 2aTA
FefL 2.8F
11.00 3.0¢
17,20 3.2%
18,40 I.5¢
17.¢6U J.8F
1. FC LYT$4
22.0C L. 67
24,20 5,1°
F{E Y 5,6F
ZL.E0 &£.2°
I2,EL T
13,0 T.77
15.2v sabé
I7.40 Fo57
1C.¢0. 16.57
&1.FQ 11.7°¢
4L, D 13.17
42,50 1e.01
41.12 1¢.27
36,66 16.17°
k.25 20.41
38001 23.
3.7 g?.77
11,53 I3.81
3250 45.01
21,i¢ 55.0L
2%.t¢ L5447
r4- 75.97
2ELTS EO.07
LWl GTekc"
22.F7 1ccedt
22082 116,87
" 2l.%y 12%.8t
16.5¢ TaL. 5L
18412 151.17
1€t 151,¢7
15.7¢ 171.rF

rairn profile

cont/
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.28
10.5¢(
10.75
11.00
11,25
11.5¢C
11.75
12,00
12.2%
12.50
12.75
13,00
13,25
12.50
13.7%
14.00
14.25
14450
14,75
15.00
15.25
2.50
15.7%
1.0¢
16.25
1¢.50
1£.75
17.0L
17.25
17.5¢C
17,75
1t.0C
18,25
1E.50
- TELTE
1%.6C
19.2%
19.5¢
19.75%
0.0
2C.25
c0.5¢C
20.75
21,00
21,25
€1.50
21.75
22,00
- 22.5C
22.75
23.00
23425
&3.5¢C
el. 7€
Ehalu
eh,.25
2h.5C
€475
€5.00
25425
25,50

alii
lsb
55
52
3
ok
obhé
al}
oh1
36
+ 35

o 24

L1
3
« 3¢
«34
32
«31
o2y
w2t
27
25
«24
+23

Curvature around pear =

12,80
12.37
10.93
ekt
B,05
S461%
.18
1.74
2.30

+ 86

~Phibiuig

151. 9"
151.6¢
200.9¢
e0¥.5%
217,10
222.0F
221.1°%
217,.6F
213,07
207.81
20z,0%
156. 0%
189,77
163,2¢
176.5¢
14§, 6¢€
Y33
155,52
146E.2°F
140,54
126.0°F
Tk, 5¢
111.0n
103.41
G5.EN
E&. 1R
EQ.5¢
72.%¢
65,3¢F
57.64
50.3°F
4304
15.62
£%.41%
23.0%
18,55
15.E*
13.64¢
1247
11.1¢
10. ¢
;.11
B.2¢F
.51
GebBL
becd
5.71
5.2¢
bo??
be kS
410
3e87
354
3,37
Je.1?
2+ 57
2eEY
2.72
2ol
24 5F
2e5%



Nigerian Capital City - Phase 1 - 100 Year Flood Estimate

Catchment 20 - Rural

Area [SQeke.) 8722
pats intervatbt (hr)d «25
besign duration (Hr) 15.25
Total rain (xm} 137.70
Percentage runotf bbe2¥
base flow (cumecs per sGokn) L0358

Cwl at start of storm 161.460

7
Triangular unit hydrograph corpur®c from Tp= 5.6

Convolution ¢! unit nycrograph and net rain protfile

Tine Tetal het - unit Total
' Rain kain kycrocraprh HKyarocraph
=r mr orginate
00 30 2l .00 3.3
25 e 3 3 1.3 3.17
«5C .32 W2 - 3.27 1.4
W75 34 22 L.50 3.51
1.00 +35 Y2 £.54 I.64
1.2°% 35 o2k ’ £.17 J.7¢
t.50 39 « 20 SN 3.9F
1.7% k2 T 11.44 bo2l
2.0G L3 -4 13,08 bab?
2.25 el 11 14.71 4o T7
¢+50 akd « 32 1¢.35 5492
2s75 «50 «33 17.%b ’ 5.51 . o
3.00 .53 .15 19,862 5.95 o
3.25 -7 .37 21.25 bekl ’
3!50 359 n!’!’ 2205; . ' 6'9‘
1,75 o613 . Y4 26,52 Ta5°F
4,00 67 ] FA- PRl Geld
&.25 .72 abl 2Ta7% E.9¢
&.50 - 87 «50 29.43 .75
(.75 1.04 by 11.0G¢ 10.87
$.00 1.13 Y -1 12.7¢ 1.0
5.25 1.25 +83 34,13 “12.6°%
- 5,50 1.39 «9e I5.%7 13.87
§.75 1.58 1.05 37.t0 15.27
£.0L 1.%3 “1.28 37.0: . 16.6¢L
6.2% 2430 1.5% 1¢.C1 10.21
6.50 2.5 Z2.%1 TL.94 15.9€
6.T5 .35 2.8y 1,07 21.9¢
7!0[ vy - L,%94 BZOFU 26,17
7.2% 16,02 1T ah35 31,72 2T 32
7.50 I5. T4 2reby 3C.to 31.7°F
7.75 1€.02 it.e5 25.6C I7.5¢
E.O0 Tek5 L.9¢ 28.512 Lb.7F
£.25 L.35 2.8y T b Se.e?
E.5C .14 2.11 2&6.3% 6ba82
E.75 247 T.5% .2 Tve2"
§.00 1.3 1.2¢ 2h.25 85481
.25 1.58 1.05 2T e tuGea™
.50 1.3¢ 9 22412 111.41%
L] 1.25 +E3 21.065 Telark
10,110 111 .75 15.G9R 132,70
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10.25
1C.5C
10.75
11.00
11.25
11.50
11.75
12.00
12,25
12.50
12.75
13.00
13.28
13.50
15.7%
14.00
14.22
14.50
14.75

15.00

15.25
15.50
15.7%
16.00
1L.25
16,50
1£.75
17.0¢
17.25
17050
17.75
T1E,. 00
1E.2¢
1E.58
MELTY
1%.0C

19.50

1%8.7S

20.00
e0.25%
20.50
20.75
21.00
21.25
21.50
21.75
22.00
, €28.25
22.50
22475
S23.a0
23.25
¢2.50
21,758
cho iy
2&.25
24.50
rLess)
25.G0
25.25%
25450
25475
26400
éb.25

26.5C
26475
27.00
et.25
e7.5C
27415
28.00
éb.25
2E.5C
2t.75
2%.00
2%.25

29.50 -

CuUrvata

..

1.04
&7
72
&7
63
159
314
»53
250
ohE
kb
W43
.‘2
1%
.36
l!s
34
32
«31
h]

dropent

Lol S

by
Se
sk
okl
oh¢
IB;
+ 37
X5
!35
« 32
« 30
25
l?&
2t
alh
21
222
o2
«21
«2U

18.91%
17.E4
16.77
15.70
14,64
13.57
12.50
11,41
10.3¢
Q.25
£.22
7418
6.09
§.02
1.95
2.8¢
1.81
T4

183447
154.4°
16485
1'75-4f
185,81
1%96. 0F
208, 1¢
216.0C
225.57
234,64
243415
250,62
255.61
256+27
253.54
2tGebt
244,57
2l5.1"
223,41
227401
£2141¢
21‘.7-"
208417
201.41
154,50
187,45
L. 37
173.3°F
165,67
1SE.ED
151. 21

143.7¢

136,37
T28.7°C
121.24
113.67
10e.LF
SGE.uS
SL. o
23,37
75.7%
6&.2:
LU L
53447
LYY
Ivezt
32.5C
26.5¢L
21. 84
1¢. 01
16.5€
15.37
Ta.0T
T2
t1.7¢
1C. 82
G.5¢%
v.27
S+ 5L
7.9
7.37
LeE7
et
5,56
5.1

5427
“. 9f
Lol F
bod?
4.2
balr
3.E¢
.72
3,060
2,51
.kt
AP

3.3¢
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Nigerian {agital City = Phase

Cétchrent YA = kKural

Areas (SgeKm,)

Data interval (Wr)
pesign ouration (Hr)
Total rain (rm)
Percentage runotf
Base flow (cumecs per
(wl a1t start of storm

1 -

1CL Year Fiood Estimate

6.00
+03
6.25
129,75
65.50

$C.kr) «DE

141.00

) J
Triangular unit hyarocgraph corpi®ec from Tp= 2.4

tonvolution of unit hyorograpk sng net rain prefile

Tine Toral ket
Kair kain
e mn
00 ' 74 54
+25 T W52 WbU -
50 1.00 +£5
W75 1.95 +Te
1.00 1.2¢ Wby
1.25 1.37 S
1.5C 1.7 1.%1%
1.7% 2.13 1.2%
2.00 2.67 T.8¢e
2f25 ' 3-9& 2-5U
2.50 71k &eTL
2475 1€.92 11.09
3.00 LT .hE 34,10
I.2% 16.53 11.0%
3.50 7.18 L.7u
.75 T e 2.6U
4,00 2.B7 1.8a
&e2d 2.13 t.3%
4.50 1.70 1.1%
T he75 1.7 U
5.UC 1.22 »2u
$.25 1.10 o T
. 5.50 1.00 b5
"5.7% .92 sby
€400 o T «SU
ta2%
650
6.75%
720
7.2%
7450
T.75
Bo00
£.25%
EW50
.75
%.00
5.28
§.50
G.75
10.00
10.25 '
10.5C
16.75%
11.0C
11.25
1150
11.75
1;'-;.):.1

{urveture sround peak r =3&L,4

unit Total
Kyarporapt Hyorocragh
orginate
i o271
SeS5 b 2f
16.10 « 37
ZEL65 oh?
1r.19 o5¢
47,74 75
57.2% « 59
bt L CTe2t
Té.3y 1,67
S.54 2.1¢
88,17 2.7F
82,53 J.bc
TLa bl Sa04
TC.45° 8.17
L. 21 . 11.0¢
£E7.97 15.7°F
51.72 1F. €S
A5,4c 23.087
3%.24 ré N
1r.C06 .21
gttt 3.0t
20a52 1Tkt
14.28 Ig.5T
) 37.3¢
1.EQ ¥s.50
I3.2°¢
G.8E
2ce 3L
2577
2E.9C
2627
1744
16,08
9’-0.’
b b}
4.14
A
rEyh
1.0%
«9C
I
L0t
vhE
«3F
31
-2f
vl

(d

L .



higerian Capitai {4ty -« Phase 1 - 100 Yeqr Flood Estimate

Latchpent 356 = Kural

Area (Sg.km,)

bata interval (wur)
Design durstion (Mrd

Totel ratn (wa)

Percentege runotf
Base flow

1C. 64
a5
7.75
132.1¢
65.74

(cumecs per sq.kr) «CIE
C¥] 2t start of storm

1e1.00

Triangular unit nyodrograph computec fror Tp= 3,0

(onvolution of unft hyeorograph anc net radin profite

Time

.00
25
S0
73
1.00
1.25
1.50
T 1.7S
2o 00
2e25
250
2.7%
.00
3.25
.50
3.75
4 00

4025

4.50
475
5.00
5.25

5'50

8475
6,00
ba25
&S50
E.75
7.00
Te2%
7.50
775
e‘c

ta25%
£.5L
5.75
Y. 00
§.25
.50
F.75
lo: oo

Totel
Rain
e

CSS
.55
Y 5
17
%3
1.02
1.12
1e2é

1.43-

1.73
217
2.%2
Ll.Cs
Talh
T6.82
L5.71
16,88
Tk
L.04
2462
¢.17
1.73
1.40
1.24
1.12
1.02
+93
.77
b2
WSy
«55

het
Rain
[

+3c
1%
W61
51
ot
¥4
273
B
52
Toela
Teb3
1.9¢
2et0
4.7
11.0%
0.0
11.0¥
[ 4.
2.40
1,92
1.43
1.14
+ 92
+B2
e T3
W67
« 51
51
oL
Ty
30

unit Tots L
Kydrocrapt hryoropraphk
ordinate
<00 +61
£.11 042
12.22 kP
16,73 «55
2lhokid -1
3N.56 «£1
Ib.87 1.00
42.7¢ 1.2¢
LELES 1.54
55.00 1.8%
51,11 . 2.31
£7.22. 2.87 .
7.2 JaF TR
65434 Lol
[ 3314 5,30
61,75 7.07
STeX¢ 10485
53.3¢ 14,97
&5.37 15.44
45,37 cha 0%
41,32 2a.TC
37.3¢ 13.34
33.29 37.92
25440 4244
25.L0 L6.77
21441 : SO.BF
17.41 Skab7
13.4¢ 57«01
okl © . S56.z%
543 Shedt
Tels S2.uF
by
LEo6?
[ 1-1
Lt
37.51
36,37
L PR RS
27.E7
dheS5 |
21-13
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.28
1G.5¢ A
14,67
10.78 : 11
3 ne?
11.00 Bkl
$1.25 . 5'79
11.50 ' X
€12
11.75 3
.21
12.25 2oq€
12.50 . T
1.7¢
12.7% 104°
13.00 . ol
. , 1.27
13025 1.07
13.50 : Rt
11.75 s
14,00 ' or
14,25 2 e
14.50 = Ter
14,75 _ e
e * -
15.09 - ah?

Curvature around peak = =51,163
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higerisn (apital City « Phase 1 =~

Catchment ¢ - Rural

Trisngular unft hyorograph tomputec fros Te=s 3.2

Ares (Sgu.ke,) .
Data interval (nr)}
besign auration (mr)
Total rain (wa)
Percentage runoff

1

Base flow (cumecs per squim}

(Wl at start of store

1

-Convolution of wnit hydrogragk anc net r

Time

<G
I?S
S
75
1.00
1,28
1.50
1.7%
2.00
2.25

“z.5C

F 2
3.00
3.25
3.50
3,75
4.CL
4,25
[P%-16
La7%
S.00
5.25%
S.50
5.75
t.00
£.25
6,50
.75
7.00
7425
7.5
7.75
£.00
£.28
.50
E.T75
S0
S.25
5.50
F.75
10.0U

Tots L’ ‘het
Rain kain
ne mm
.52 ) a3‘v
«55 1
« 55 1%
o3 ohg
T 51
x-73 82
1.02 67
1.12 aTé
t.25% B¢
1.‘1 o¢}
- 1.75 1,158
2.1% h Y™
2194 1.58
4,058 2a€7
Te2t L7z
1€.ES 11.0%
“%,0¢ 29.47
1€.85 1.0y
7.2t C.7¢c
4,08 -1
294 1.%%
2.1% 1.464
1.75 1415
1.61 %3
1425 [
1.%3 o Ta
1.02 L7
LA P
o TE «51
o3 x4
5 F 15
55 «Xe
-52 n}b

unirt
Hyarooragph
orginate

00

:.3?
10.74
1¢.11
21488
2. ES
32.23
37.60
L2.97
LEL 3L
53.71
56,0k
[Ty
4F.05
té.54

S 81,03

ST7T.52
Se.01
STa5U
“t.5e
£3.,47
3%.5:
Yé.65
X2.5%4
.43
25.9¢
c2ab1
1F.50
18,20
T1.Eb

£.27

Lab¢

1.25

10C Year Flood Estimate

12.6¢
25
B.25
32.85
65.81
«03E
«1.00

ain profile

Total
Hyorogcrapt

cont/
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10.2%
16.50
10.75
11.06
17.25
19.5¢C
11.75
12.00
12.25
12.50
12.75
13.00
13.25
11,50
13.75
14.00
. 14.25
14.50
14.75
15,00
1%.25
12.5¢
15,75
16.00

futvature srounc peak = -4LL,X32

A

FA Y 14
26,1%
2¢2.7C

15,27

15.67
12,44
et
bodt
bat?
3.66
3.0%
2.52
2.11
1.7?
150
1.27
1.07
» 51

o TE
Y-
01
2"
«51
k€

S S B



Migerian Cacital L4ty = Ppage 1 -

Latchment 3D - Rural

100 Year Flood Fstimate

Area (SqQ.km,) 18.6(
bata interval (ne) 25
besign gurstion (Hr) 11.78
Total rain (wum) 137.52
Percentage runott 86i3%%
Base flow (cumecs per sqobm? 203E
Cwl ot start of storre 161.20

"Triangulsr unit hyorograch

Lonvolution of unit hycrogragh

Time

Total - Net
Rain kain
me s
.35 -25
319 220
e 27
43 )
Xy «3u
3 I
oslj l!i
53 P
«57 ,-:C
065 by
X-} W43
« 79 53
5L F-F
.04 -1
1.15 78
1.28 -5
T.44 +%0
178 1.1
2-23 1.‘0-
2.%9 1.9¢
4.2 2.73
7.32 N
16.77 1.1
43,29 cELT7
ELTT 11.1¢
7.2 L,ES
be12 2.73
i 1.55
2.23 1.0
J.78 1.1
Tebd .5
1.268 eES
1.15 .76
1.6 Wby
«Fo 63
o 75 P
-} o3
‘60 .LU
.5? -35
53 33
.50 .

corputec trom Tp=  &,4§

BNC Net rain profile

nit Total
Hyarocraph Hyarograph
orginate
+CU 75
geE4 W 7€
5.6% 75
E.52 Y13
11.3¢ 50
1620 77
17.05 1.07
19.86 11
22,73 1.3
25,57 147
28.41 Tab4
31.25 1:54
L. 0% Z2.07
Tea6 2.37
19,77 YY)
&2t 2.9F
‘5-‘05 3'3’
[ SN J.b7
LY. 2¢ &Lo3?
L7T.40 Lot
L5454 5.57
L.ty 6430
41,53 7.37
3%.%7 Ea.¥2
3E.12 12.1r
€20 - 15.87
3L Ly 19.57
12455 T23.9%
3C.6% 2B.1%
CELE3 32.47
Z6.%0 36468
2%.1¢2 4l Sl
22428 £5,12
21.41 Ly.31
19.55- S3.48
17.46 57.5¢
1S53 6157
1.5t 85,36
1212 ° 69.07
1Ce 26 T2.¢1
E.L1 7814
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1C.25
10.5C
10.75
11,00
11.25
11,50
11,75
12.00
12,25
12.5¢C
12,75
13,00
13.25
13.50
13.75
14.00
14,25
1456
14,75
15,00

“15.25

15.50
15.7%
16.00
16.25
1€.50
1£.75

17.00.

17.25
i7.5¢C
17.75
1£.00
1£.25
1£.50

"1B.T7S

1%.0C
1. 28
1%.50C
1975
¢G.0C0
20.25
20.50
c0.75
1.0
é1.25
21.50
€175
22.0C
22.25
22.5C

{urvature around Geak

kb
b5
bl
13
39
1]

«32
3U
2§
27
P20

T W25

£.55
[Py
28B4

52

N

~3t.7C2

7616
75.27
TI.5¢
71.5C

dv.2¢4

[1.7% Y]
bk, 3é
61.74
5¢.0F
56.,3%
53.5¢
50.77
47.8¢
Lly 94
42,01
1v.0¢
16.1°
13,17
L.1¢
27.1F
24422
2.2

16.27

"15.44

.82
F457

7457

5.8l

4eBS
4,27
3.72
3.2¢
2457
2ebi
2eld
2417
1e£€
1.7C
ta54
1"r
1.¢F
1.17
1.0°%
.07

57

«E7

.b?}
e

77

7L
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