THA

3 e
J":',q_* ‘k:i'.{-.

Vol. 1 2012

Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Nigerian Journal of Hydrological Sciences
T E. \

In this study, we have used a dmly so1l water balance (the Semi Arid Moisture RBala
£ *‘--"””14' \ , : yo b 1 ate - s bl i oeie ke 5 o+
Accounting - > AMBA) to estimate the groundwatet recharge and runoffin a small waters

in Minna, Nigeria. Runoff from the outlet of the watershed was measured for different rair

events. The ficld data were used to validate the SMABA estimates.
MATERIALSAND METHOD

The study area is the Chanchaga river basin located between Latitude 10°15 and 10°45N
Longitude 6°15 and 6"45E (Fig. 1). The topography is shown in Fig. 2. The vegetation o
area is classified as Guinea Savannah. Characteristic vegetation in the area includes sh
with scattered shear butter and locust bean trees. The climate 1s characterized by wet and
seasons. The wet season lasts between April and October with annual rainfall ranging betw
1000 mm to 1200 mm and the temperature between 20°C and 40°C. The nature of vegeta
varies from one season to another with shrubs at the early period of the year showing wha:
vegetation looks like when the soil moisture deficit, SMD, 1s hi gh. -
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[ stimation of runolf from Chanchaga River Basin using soil-water balance approach
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Estimation of runoff from Chanchaga River Basin using soil-water balance approach .

Ze is the soil evaporative surface
(xi) Readily available water, RAW = TAW *p

1998) .
(xii) Determine soil stress coefficient, ks as follows:

If SMDpr >TAW, ks=0

(a constant between 0.2 and 0.7, Allen ¢ d
#
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. catchment, a wooden weir was mounted at the outlet

} %{;p-c{}nver[ the recorded water level to discharge.

E Q0 =0.0184 (b-0.2H) H*”
where, Q = discharge in cm’/s, b = crest width (cm)
ﬁ = head (difference between the crest and the water su
s the maximum head of the crest,
;,, Q> Os;and Q, for respective measurements for the years under study.
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e length of the study period. Field and

, Infiltration Capacity of the

C Imeasurement in the
of the basin considered and firmly
4P pressure from the impounded water. The

lay materials were useq to brace the wooden

sideways. Record of water

~ soil, runoff, and particle size analysis of
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rface) at a point upstream usually 4
k = constant. The resulting runoff peaks are labeled

P

- RESULTS AND DISCUSSION
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kly reciord of rainfall depth for the year is presented in Fig. 4. The variation of rainfall
.i'_ filme 1§ noisy. The highest rainfall depth, 150 mm, was in week 34. The seasonal
ke ion of _the collected data of Potential evaporation, PE, Actual evaporation, AE, and
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< _;.e-_-.nce Cvapotranspiration, ETo is presented in Fig. 5 with PE recording the highest values
B St part of the season. Figure 6 shows the hydrographs obtained from the field

. ourements carried out. Figure 6a shows the hydrograph of the measurement made on 28
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2009 With effective rainfall depth of 28.6 mm. From the hydrograph, the runoff depth
-‘_' ﬁmm (volume of runoff was 1344.6 m’) while the value obtained from SAMBA model
~ “4Me date was 2.86 mm. However, on the 18" August, 2009 (Fig. 6b) the measured
r Was 1.2 mm as compared to 5.1 mm obtained from the SAMBA model. The

. "Pth on the 17 September was 4.88 mm, while that of 21 September, 2009 was
" ™M respectively. The annual runoff was 168 mm, equivalent to 14.5% of the total
' Of 1157 mm in the year. It was found that runoff estimated !JY the W‘ ;i
M obtained from field measurements in two occasions (Fig. 6) while the
WO actisnasan 2206 1 A« 1 AA0L vacnectivelV.
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