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Abstract. The continual destruction of the environment due to anthropogenic and natural factors has
played a role in increasing global flood disaster, acting like a hindrance in meeting the target of global
sustainability. Flood has been looked at as an overland flow of water into land which is naturally dry
after filling-up of natural open and close water holding bodies. The impact caused by flood disaster has
been recorded and include death of humans and animals, apart from the massive destruction of proper-
ties and infrastructures, thereby limiting human development. Looking at land and water as a scare and
unrenewable natural resources, then it follows that effective management of land and water resources is
one way a society can maximize it economic growth and development. Studying the flux of fluid especially
water into the soil profile is a great approach in investigating a soil towards the tendency for flooding.
Infiltration is the key to soil water conservation and management. The ability of the soil to act as a
sponge in-other to cut-down the raising cases of loss of lives and property with associated impact due
to flood disaster lies on its infiltration capacity. The study evaluated the strength of soils of University
of Abuja Flood meadows to absorb hydrological shock as flood. Outcome of the study revealed that dry
land of University of Abuja flood meadow is able to absorbed reasonable quantity of water as flood, with
coefficient of variability value of (CV=12%) for the hydraulic conductivity of the site. While bulk density
of the area was found to be (2.30 g cm™) and Porosity of (8%). Conclusion of the study states that most
of the sites investigated have a weak hydrological potential in regards to adsorbing and transporting of
the water down the soil profile, hence the area should be put to vegetation cover to reduce the flooding

impact, alongside an advance drainage system in the area.
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1. Introduction

1.1 Background of the Study

Human-kind has experienced several chal-
lenges including flooding. Flood is defined as a
very large amount of water that has overflowed
from a source as a river, a pond or a broken
pipe to cover a previously dried area (Oku and
Aiyelari, 2011). With the increasing frequency in
the impact of climate change the manse of flood
has been severe here-and-there, especially in the
tropical regions (IPCC, 2000). Flooding occurs
when soil and vegetation of an area is unable to
absorb the volume water released through rainfall
or water bodies overflow (Hume, 1993, Ogban et
al., 2000)

Damages caused by flood have been reported
globally to include: crop loss, destruction of lives
and properties, distortion of economic activities
and the psychological trauma associated with the
disaster. Flooding is one of the major environ-
mental crises one has to contend with within the
21% century. Floods are among the most devas-
tating natural disaster in the world, claiming more
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lives and causing more property damage than any
other natural phenomena (UNFCCC, 2009).

Flood events have been frequent during the
last decade, causing loss of lives, extensive
damage to properties, including houses, destruc-
tion of transport infrastructures, agricultural land
degradation, breakdown in educational system
and food production (NEMA, 2008).

The number of reported flood disaster in
Nigeria has been huge, especially during the
rains. The Federal Capital Territory of Nigeria
have experienced it own share of flood cases,
with several cases of loss of human (NEMA,
2008) lives. Against the increasing disaster due
to flood, this study aimed at evaluating the infil-
tration behavior (hydrological property) of soils
in-other to prepare against flood shock.

2. Materials and methods

2.1 The Study Area

University of Abuja lies at Latitude Abuja
is 8°.95'43" and Longitude is 7°.07'47".
University of Abuja is located in sub-locality
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of Gwagwalada a times can record extreme
maximum temperature which varies from 37°C
in the south west (Bida) to about 30°C in the
north-east (Jos) (NIMET, 2009). The two distinct

(33

seasons within the zone are rainy and dry season.
The parent material of the area is characterized
by the presence of stones, gravel with ironstone
sand to loamy texture.
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Figure 1. Extrapolated map of Abuja from the map of Nigeria

2.2 Study site Description

The study was conducted at the University of
Abuja flood-meadow at a topo-sequence. These
flood-meadow are among the major source of dry
season vegetable crops for the local farmers.

2.3 Site Selection and Soil Sampling

Flood meadows areas were surveyed along
the Giri River, and the following were selected:

1. Cultivated flood meadow with
code (CM)

2. Dried Land (Control) with code (C)

3. Fallowed flood meadow with code (FM)

2.4 Experimental Procedures

Two replicate infiltration runs was carried out
in all the site selected. The experimental set up is
presented in Figure 2 and 3.
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Figure 2. Double ring Infiltrometer
experiment

2020 « Ne 1 MEJIIOPALILA I BOOHE TOCITOJJAPCTBO

2.5 Infiltration
Modelling

The double ring infiltrometer method was used
(Anderson and Ingram, 1989). Infiltration model
as proposed by Philip (1957) and Kostiakov
(1932) were used. They are represented by the
following equations:

I=Cta; (N
1=S"+ At, 2)

where /- Cumulative infiltration (cm);
t — time (minute);
A — transmissivity or adsorptivity (mi™! or cm
hr');
C — Initial infiltration (cm);
o — Index of stability of soil structure upon
wetting;
S — Sorptivity.

Experimentation  and

Figure 3. Infiltration experiment with
soil infiltrometer
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2.6 Estimation of Infiltration Characte-
ristics

Optimal values of the parameters of the
two models were estimated using regression
module of the GENSTAT package. To estimate
the Kostiakov model parameters, the cumula-
tive infiltration and time data were subjected to
a non-linear regression analysis (z = k#*) to find
the parameters k and a. Using the final infiltra-
tion rate, the cumulative infiltration and time data
were subjected to a non- linear regression anal-
ysis (z — ft = kt*) to determine parameters k and
a for the modified Kostiakov model. The Philip’s
model parameters were estimated by subjecting
the cumulative infiltration and time data to a
linear regression analysis (zt — 0.5 =5+ 410.5) to
find the parameters S and A.

2.7 Fitting infiltration models
The infiltration data were analyzed according
to the model of Kostiakov (1932) using Equation 1

and Philip (1957) using Equation 2 as these two
models are frequently used in the humid forest
zone to characterize infiltration.

Results and discussion

Analysis as presented in (Table 1 and Figure 4
shows infiltration behavior on the flood meadows.
The trend of infiltration characteristics differed
with the different landuse with slope positions.
Infiltration of water into the soil along the topose-
quence was lowest on the fallowed area of the
meadow, presenting a view that soil bulk density
could enhance high infiltration rate in the soils,
this view was also made in the work of Oku and
Aiyelari. The flooding treatments exerted signif-
icant influence on the investigated hydrolog-
ical property of the different landuse. The flux
in hydrological strength of the soils occurred at
an unequal rate, this could be attributed to the
different topo-unit of the sites, this view confirms
the study of Wu et al (1997; Pagliai, 1988; Oku
et al., 2010; Suleiman and Ritchie2001).

Infiltration rate along University of Abuja Flood Maldow
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Figure 4. Hydraulic Behavior of the meadow soils of University of Abuja
1. Infiltration behavior along Flood meadows
Philip Model Kostiakov Model i I
Sit Slope Initial Cumulative
€| Position A S R? r & R2 T Infiltration Intake
(cm/min) |(cm/360 mins)
CM | Foot slope | 0.346 | 2.206 | 0.984 | 0.564 | 0.802 | 0.162 1 0.184 0.8 84.2
C l\gllggée 0.46 |14.351]0.527 | 0.569 | 0.659 | 0.966|0.982 [0.171| 2 248.5
FM | Foot slope | 0.387 | 5.139 | 0.931 | 0.656 | 0.725 | 0.516 | 0.999 | 0.268 1.2 126.1
X 0.398 7.232 | 0.814 | 0.596 | 0.729 | 0.548 | 0.994 | 0.208 | 1.333 | 152.933
STD| 0.047 5.174 | 0.204 | 0.042 | 0.058 | 0.329 | 0.008 | 0.043 | 0.499 69.707
Ccv
(%) 12 72 25 7 8 60 1 21 37 46

Where: X = mean, SD = Standard deviation, CV = coefficient of variability, SE = Standard error, A = absorptivity,
S = transmissivity, C = Index of initial infiltration, & = index of soil stability, R? = Correlation Model, r = correlation coefficient
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2. Infiltration behavior along Flood meadows

—
&

Hydraulic .
Site Cogductivity Model R? Bulk deﬁs’”y Porosity (%)
(co/hr) (gem™)
CM 0.346 0.432+12.009 0.9909 2.16 18
C 0.46 0.9717+86.05 0.9177 2.30 8
FM 0.387 0.588+27.78 0.9797 1.83 31

R? = Correlation Model, r = correlation coefficient

Conclusions and recommendations. The
outcome of the study shows that the soils of the
Flood meadows have low ability to infiltrate
water into the soil profile. And for the area to be
safe in the case of six hours continuous ponding
from rain, irrigation or water overflow then eval-
uation of resident is advice. It could also be said
that since the dried land (control site) indicated a
highest water flux, it means that if proper drainage

system is perform in the area then cases of water
overflow in the area could be minimized if not
eradicated. Outcome of this investigation shows
that the fallowed land absorbed water than the
cultivated land, and thus it could be concluded
that for disaster due to flood to be minimized
in the area such area with similar characteris-
tics should be left on their natural vegetation or
planted to grass like vetiver for cover.
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M.C. Axiaxa, E.E. Oxy
OuinoBaHHS BOJIOTONMPOBITHOCTI IPYHTIB: cTpaTeris ynpasJIiHHA 1J1s1 00pPOTHOH
3 KaTacTpoiYHNMH MOBeHsSIMHU 21-r0 CTOJIITTS

Anomayia [locmiiine pyiiny8anus HABKOTUWHBO20 NPUPOOHO20 CEPedosUd BHACTIOOK AHMPONO2EHHUX
ma npupoorux Gaxmopie 8idiepano poiv y 3pOCMAHHI KiITbKOCMI Kamacmpo@piuHux nogexei no 6Cbomy
C8Imy, GUCMYNAIOYU NEPEUKO00I0 OJisl Q0CAHeH s Memu 2100anvioi cmitikocmi. Tloginb posensoacmvcs,
5K 3aMONJEHHsI NOBEPXHI 3eMli, KA NPUPOOHO € CYXO0I0, NICAs 3aN0GHEHHs NPUPOOHUX GIOKPUIMUX Md
sakpumux 600otm. Kamacmpoiuni noeewi, okpim maco8oeo 3nuujeHHs 06 ’€kmis ingpacmpykmypu,
CNpUYUHAIOMD 3a2ubenb T00etl | MEAPUH, MUM CAMUM 0OMeCYIOMb THOCHKULL PO36UmoK. Axkuo ousu-
MUCA HA 3eMNI0 Ma 800y, K HA 0OMedceHi ma He 8IOHO0BNI08AHI NPUPOOHI pecypcu, MO GUNIUBAE, WO
egpexmugne ynpasninua 3emenbHUMU ma 80OHUMU PeCcypcamu — ye 00un i3 cnocobig, AKUM CYCRilbCMBO
Modxce 00CAemMU MAKCUMATLHO20 eKOHOMIYHO20 3POCMAHMA MdA pO36UMKY. Bueuenns nomoky piouHu,
0coOnUB0 600U, Y IPYHMOBOMY NPOQIL € Uy008UM NIOX0OOM 051 OOCTIONCEHHSL IPYHMY WO00 MEXAHIZMIE
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samonnenns. Inginempayis ¢ xnouem 00 30epedicents ma Ynpasninusa IpyHmMosumMu 600amu. 30amuicms
IPYHMY GUCMYNAMU 8 POl 2YOKU, W00 3MEHUUMY BUNAOKU KAMAcmpo@piunux nogewnetl, sAKi npu3eooams
00 M0OCLKUX MA MAUHOBUX 8MPAm, NOJA2AE 8 1020 30amHocmi 00 iHginempayii. Y docnidscenni 6yno
OYIHeHO MIYHICMb YUHUX TPYHmMIE Yuisepcumemy AOyO0ici, siki nomepnaioms 6i0 nogeneu OJis BUBHAYEHH s
NO2IUHANHS 2I0PONI02IYHO20 WOKY Npu noeeHi. 3a pesynomamamu 00CaiodceHHs OYI0 BUABTIEHO, WO CYXi
yeioos 3annasu Yrieepcumemy A6y0oici 30amHi nO2IUHAmMu po3yMHY KilbKiCHb N0BEHe8UX 800 31 3MIHHUM
xoeghiyienmom (CV = 12 %) ona cioponposionocmi Oinauku. Becmarnosneno, wo 06’emHa winvHicmy
tpyumy Oinsmku cknaoara 2,30 e/em™ i nopucmicmo — 8 %. 'V eucHoskax 00Ciiodcents 3a3Ha4eHo, wo
Oinbuicmb QOCTIONCYBAHUX OLIAHOK MAE CAAOKULL 2IOPONOSIUHUL ROMEHYIAN w000 adcopoyii ma mpan-
CNOPMYBAHHSL 600U GHU3 30 TDYHMOBUM NPOQhiieM, omoice, Ys Mepumopis maidlice 3a8cou NosUHHA Oymu
BKPUMNA POCTUHHUM NOKPUBOM 015 3MEHULEHHS GNIUBY NOBeHell, PA30M 3 epeKmMUSHUM QYHKYIOHYBAHHAM
OPEHAdCHOI cucmemu, KA po3MiugeHa noou3y.

Knrouosi cnosa: cioponoeis, inginempayis rpyHmy, 6005HUL NOMIK, pOCIUHHICTD, 800d.

M.C. Angunaxa, E.E. Oxy
OueHka BJIATONPOBOJIHOCTH MOYB: CTPaTernsl ynpapJieHHs 115 O0pbObI
¢ KaTacTpopnuecKMMH HABOAHEHUAMH 21-10 Beka

Annomanusn. I[locmosnnoe paspyuienue OKpyscaioujeti cpedvl 6 pe3yIbmame aHMpONO2eHHbIX U
NPUPOOHBIX (DAKMOPO8 NOGIUALO HA KOIUYECNBO KAMACMpOQDUUECKUx HABOOHEHU NO 6CeMy Mupy,
BLICYNASL NPENAMCMEUEM 015 OOCIMUdICEHUS yeau 2106anrbHoll ycmotiyusocmu. Haeoounenue paccma-
mpugaemcs, Kax 3amonienue no8epxXHoCmuU 3emiu, KOmopas eCmecmeeHHo AGNAemcs CYXOl, Nocie 3anoi-
HeHUsl ecmecmeeHHbIX OMKPLIMbIX U 3aKpblmblx 6000emos. Kamacmpoguueckue nasoonenus, kpome
MACCOBO20 YHUUMONCEHUsL 00BEKMO8 UHDPACMPYKMYPbl, GbI3bI8AIOM 2Uubeb 100etl U HCUBOMHBIX, meM
camvlym ocpanudueaiom pasgumue obuecmea. Eciu cmompems na 3emaio u 600y, Kax ocpanuyerHuvle, HO
He 80300HO6/IeMble NPUPOOHbIE pecypcul, mo ciedyem, ymo 3¢hgekmusnoe ynpasienue 3emMelbHbIMU
U BOOHBIMU pecypcamu — Mo 0OUH U3 CHOCOD08, KOMOPbIM 00Wecm8o Modicen OOCMUYb MAKCUMATb-
HO20 dKOHOMUYECKO20 pocma u paseumus. HM3yuenue nomoxa scuokocmu, 0co6eHHO 600bl, 8 NOYEECHHOM
npoghune sgnaemcs npekpacHviM nOOX000M OJi UCCIE008AHUSL NOYBLL NO MEXAHUSMAM 3aMONJeHUs.
HUngunompayus sensiemcsi KiovoM K COXPAHEHUIO U YIPAGLeHulo epyHmogoimu 6ooamu. Cnocobrocme
NOYGbL GLICMYNAMb 8 PONU «2YOKU», 4MOoObl YMEeHbUUMb CAyYau Kamacmpopuueckux Ha80OHeHull,
KOomopule Npusoosm K 4elo8euecKUM U UMYWeCBeHHbIM NOMePIM, 3aKII0UAemcs 6 ee CnocoOHOCmU
K ungurempayuu. B uccredosanuu oyenusanu cmoukocmv ay208bix noyé Yuusepcumema Ab6yooice,
Komopbvle cmpaoaron om HABOOHEHUl 0N ONpedeleHus NO2NOWeHUs 2UOPONOSULEeCcKO20 WOKA Npu
HagooHenuu. I1o peynomamam ucciedosanus 6bl10 GbIAGNEHO, YMO CyXue Y200bs NOUMbl YHUGepcUumema
Abyoorce cnocobnvl no2nowams pazymHoe KOIUUecmeo naeoOKO8bIX 600 C NEPEMEHHbIM KOIpduyuenmom
(CV = 12 %) 0na eudpagiuueckoii npOGOOUMOCIU yuaACmKd. Yemanosneno, umo obvemHas niomHoCmb
nouewl yuacmra cocmasasina 2,30 o/cm u nopucmocmo — 8 %. B 6b1600ax ucciedo8anus OmMMeUeHo, 4mo
OONLUIUHCTNGO UCCIEOYEMBIX YUACMKO8 UMEIOM CAAObll 2UOPOI0UYeCKULl NOMEHYUAl no adcopoyuu u
MPAHCNOPMUPOBKE 00bL BHU3 NO SPYHMOBGLIM NPODUISAM, CTe008AMENbHO HNMA MEePPUMOPUst ROYMU 8Ce20d
007121CHa ObIMb NOKPLIMA PACTIUMETbHLIM NOKPOBOM OJI5l YMEHbUIeHUS GUAHUS HABGOOHEHUll, emecme ¢
appexmusHbiM QYHKYUOHUPOBAHUEM OPEHAICHOU CUCIEMbL, KOMOPAs pd3MeueHa nooiu30Ccmu.
Kniouegvie cnosa: cuoponocus, unguiempayisi nougul, B00HLI NOMOK, pACTIUMETbHOCHb, 800d.
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