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versely affecting more people than any other 
natural hazard (Adebayo and Oruonye, 
2012).Floods are the most common environ-
mental hazard in Nigeria (Etuonovbe, 2011), 
which are mostly caused as a consequence of  

ABSTRACT 
Flood is a seasonal phenomenon which is natural in it hazardous implication and occurs when there is 
relative high flow over the banks of the streams as a combine consequence of  high recorded data of 
hydro-climatic related variables in a given geographical area.  Yola North LGA, of Adamawa state had 
experienced an unprecedented flood in the year 2012 over the past decade which might have been 
influenced by some hydro-climatic variables and caused devastating effects on lives, properties, farm-
land and buildings respectively. This study focused on the impact assessment of substantive hydro-
climatic variables on 2012 flood event in Yola -North and its environs. The hydro-climatic variables 
data were obtained from Meteorological station at UBRBDA, Yola for a decade. The amount of rainfall 
experienced was found to be highest (1085.2mm) in the year 2012 than any other year under consid-
eration (2008-2017) except that of 2016, number of rainy days was highest (81 days) in the year 2012. 
Similarly, in the month of August in the year 2012 evaporation rate was lowest with about 69 mm than 
any other month of August in the decade, the annual value of water discharge was highest in the year 
2012 over the decade with about 6,340(m3/s), the gauge height was found to be highest with about 
7.33 m in the year 2012 and the water level was highest in the month of June, July and September  
with the corresponding values of 3.37 m, 3.49 m and 6.58 m compared to similar months in the years 
of the decade respectively. These increased changes in some hydro-climatic data analyzed might be 
the fundamental natural factor that causes the unique flooding than any other factor in the year 2012 in 
the study area and over time posed negative impact on agricultural lands.  Therefore, the study recom-
mends the urgent need to carry out a comprehensive seasonal hydro-climatic data record simulation 
analysis and variations with a view of taking them as a recipe and strategies of forecasting and pre-
dicting the reoccurrence of such phenomenon. The additional meteorological station should be provid-
ed by the government agencies in all agricultural zones of the state for adequate and wide range of 
hydro-climatic data recording for appropriate prediction of weather indices in future. 
 
Keywords:  Flood, Hydro-climatic variables, Extent, weather  

INTRODUCTION 
In Nigeria, flooding is the most frequent 
and most widespread natural hazard ac-
counting for about one-third of  all disasters 
arising from geophysical hazards and ad-
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tributaries. It was also reported by NIHSA: 
AFO: (2013) in 2012 between July and Octo-
ber rivers overflowed their banks than nor-
mal over the years, submerging thousands of  
hectares of  farmland, settlements and infra-
structure. About 7.7 million people were af-
fected, 1.3 million people were displaced 
from their homes, 363 people died while 5, 
851 persons sustained various degrees of  
injuries during the unprecedented floods. 
The 2012 flood disaster in Nigeria adversely 
affected more people in one year than the 
previously combined years, including soil 
erosion between 2005 and 2010 (Hassan and 
Tokula, 2013). In 2012 alone, Nigeria record-
ed a total estimated loss of  properties worth 
N 2.29 Trillion (National Emergency Man-
agement Agency, NEMA: 2013 in NIHSA; 
AFO; 2016).  
 
In Nigeria, Adamawa state is one of  the 
most occurring flooded states over the dec-
ade with a large extent of  vulnerability lead-
ing to devastating loss of  lives, properties, 
farmlands, displacement and negatively af-
fecting the socio-economic activities in the 
state. Similarly, over the decade, it was ob-
served that in the year 2012 Adamawa state 
experienced an unprecedented flooding sce-
nario as a consequence of  natural weather 
and hydro-climatic variables that transpired 
above normal level if  compared with the 
past data decade records (Sadiq and Hena, 
2018). 
 
The hydrology of  Nigeria is dominated by 
the two major river system viz; the Niger-
Benue  system and the Chad system ( NIH-
SA: AFO:2016). Adamawa State falls under 
Hydrological Area three (HAs III) as de-
scribed in figure 1, which is made up of  
about 70 % sedimentary and 30 % Base-
ment. The major rivers in the (HAs III) are 
Benue, Gongola, Taraba, Donga, Kastina-

some substantive changes in the climatic 
variables over the years. The usual causes of  
flood in Nigeria are high precipitation, to-
pology (low/ flat slopes), geology, soil con-
dition, poor drainage, rapid and high run-
off  occasioned by deforestation in hilly 
catchments also enhance flooding in such 
areas (NIHSA:AFO: 2016). Similarly, floods 
which are wholly or partly climatologically 
in Nature; intense and heavy rains account 
for the majority of  the flood that occur in 
the tropical cyclones or may just be from a 
large thunderstorm while in the temperate 
region snowmelt in spring especially if  sud-
den or rapid frequently cause floods in 
many part of  the temperate region in 
spring. In Adamawa State the causes of  sea-
sonal flood in the region can be grouped 
into two main factors namely: Natural and 
Anthropogenic factors. The natural factors 
are weather-climate related which  are rela-
tively uncontrollable that leads to genera-
tion of  river and flash flood in the state 
while anthropogenic factors are human re-
lated activities such as poor drainage sys-
tem, buildings on water ways, poor waste 
disposal among others. The natural factors 
are hydro-climate inclined variables which 
play a vital role in causing devastating river 
flooding resulted to negative impact on hu-
man and material as well as the economics 
activities in the flood plains areas of  the 
state over the years most especially that of  
2012 flood scenarios which was conceived 
to be unprecedented in the past decade.  
 
The most recent experienced flood which 
occurred in 2012, it was considered to be 
the worst ever to have hit the country in 
four decades (Integrated Regional Infor-
mation Networks, 2012.).Similarly, NIHSA: 
AFO: (2013) that reported that the utmost 
floods of  2012 occurred within the flood 
plains of  the rivers Niger, Benue and their 
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AFO: 2016). Ala, Faro and Mayo-Kebbi and 75 % of  the 
rivers found in Adamawa State.  (NIHSA: 
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Figure 1: Hydrological Areas and Rivers Network (Adopted from NIHSA:AFO: 2016 
pp. 12) 

According to Annual Flood Outlook report 
of  NIHSA, (2013) in the year 2012, Adama-
wa State experienced the highest peak flow 
of  about 3, 362.40m3/s compared with oth-
er gauging stations in the Northern part of  
the country. Similarly, NIHSA: AFO: (2013) 
reported that the peak of  the major floods 
of  2012 occurred within the flood plains of  
the rivers Niger, Benue and their tributaries. 
Hence, the study area is the most ultimate 
flood plains of  such rivers which eventually 
put the area prone to flood zone of  the 
state. In Adamawa State, the study area are 
precariously placed in terms of  flood vul-
nerability as a consequence of  nature, pat-
tern and extent of  the catchment rivers 
around the study area. Thus, slope of  catch-
ments also affect run off  and run off  rates 
in well drained catchments move surplus 
water away more quickly than poor drained 
catchment. Outstanding to the nature and 
seasonal trellised and annular pattern of  the 
Catchment Rivers along the River Benue 

Plains received very high amount of  rainfall 
to the extent that the tributaries Rivers can-
not carry the entire runoff, they overflow 
and submerged the neighboring fields silted 
there by mapped the area flooded in the 
2012 hydrological year. 
 
In Adamawa State, Yola North is one of  the 
flood prone areas in the past decade looking 
at the its proximity to river Benue, low land 
undulating nature of  the topography and 
above all, the hydro-climatic variables that 
tends to fluctuate above anticipated or pre-
dicted level. It is imperative to study the hy-
dro-climatic data which conceived to be 
most contributed factor of  unprecedented 
flood scenario in the year 2012 in the study 
area with the specific objective of  analyzing 
the extent and quantifying the amount of  
hydro-climatic data recorded that caused 
2012 unprecedented flood in the recent dec-
ade. Therefore, this study aims to assess the 
impact of  substantive hydro-climatic varia-
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938.4mm with the lowest value of  679mm 
recorded in 1987. The rainy season runs 
from May through October (with insignifi-
cant rains in March, April and November). 
The dry seasons commence in November 
and ends in April/May. The average annual 
rainfall in the study area ranges between 
850mm-1000mm with over 41% of  rain fall-
ing in August and September. Temperature 
also has a significant temporal variation in 
the study area; April is the hottest month 
with an average maximum temperature of  42 
0C. January and February are the coldest 
months with an average mean minimum 
temperature of  about 20 0C. The driest 
months are January and February with an 
average relative humidity of  about 29%. 
(UBRBDA,2018).  

bles that influenced 2012 flooding in Yola -
North and its environs. 
 

STUDY AREA 
Yola North is also called “Jimeta” which is 
located in the north eastern part of  Nigeria, 
(Mohammed, 1999). It lies on latitude 090 
14’N and 090 20’N of  the equator and lon-
gitude 120 25’E and 120 28’E of  the Green-
wich meridian. Population of  the Yola 
North through which the study segment 
traverses is about 198,314 (NBS; NPC, 
2006). It is also characterized by high popu-
lation progression of  3.6% and rapid urban-
ization of  about 7%. (Census, 2006).The 
annual precipitation value received within 
the last 30 years period of  the study shows 
that the mean value for the period is 
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Figure 2: The Study Area 

Source: Alkasim, et al., (2018) 

J. Nat. Sci. Engr.&Tech. 2020, 19(1&2):112-130 



plained that time to time heavy rainfall also 
resulted in flood occurrence over a particular 
geographical area. Moreover, the seasonal 
flood expected month in the region ranges 
from late July-September where in Septem-
ber 2012 (seasonal flood expected month) 
the amount of  the rainfall was highest (214.1 
mm) than any other month of  September in 
the decade except that of  2009, 2011 and 
2015 with slight differences. This finding 
agrees with the report of   Mazumder (1983) 
who conceived that when there a heavy 
downpour in  short period of  time with poor 
drainage system in the area will lead to stag-
nation of  surface run off  for some period 
consequently leading to flooding. Thus, this 
might also be an accredited factor that im-
paired overwhelmed exceptional flooding in 
the state during the year 2012.Similarly, the 
total amount of  rainfall experienced in 2012 
was highest with about 1085.2 mm apart 
from 2016 season having 1260.1 mm in the 
decade as shown in table 1. The high total 
amount of  rainfall experienced in the year 
2012 had led to the excessive run-off  which 
subsequently resulted to river flooding of  
the year 2012 in the study area. Thus, excess 
water is expressed in form of  floods and 
poor drainage (Ayoade, 1988). Moreover, the 
recorded rainy days were highest in 2012 
with 81days (Table 1) than any other days in 
the decade with an average range of  17 days 
accordingly. Thus, Hydrologically, “The 
more the intensive rainy days the more the 
tendency or susceptibility of  flood scenario 
in the geographical area”. Conclusively, due 
to high intensity and long duration of  pre-
cipitation recorded in 2012 might be the im-
petus recipe of  that significantly stemmed 
and extraordinary flooding in the decade 
around the flood plain areas damaging farm-
lands, properties and loss of  human lives. 

RESEARCH METHODOLOGY 
The data used for this research were obtain 
from Meteorological station, Upper Benue 
River Basin Development Authority 
(UBRBDA) Yola, Nigeria Hydrological Ser-
vices Agency(NIHSA) annual reports and 
other related scientific literatures were also 
overviewed from Journals, textbooks, inter-
net, unpublished theses and maps obtained 
from library and institutions as secondary 
sources. The data were analyzed using sim-
ple descriptive statistical tools where means, 
tables and charts were presented respective-
ly.  
 

THE HYDRO-CLIMATIC 
 VARIABLES 

High Amount of  Rainfall/ Precipitation 
From 2008-2017 record has shown that the 
year 2012 was the year with prolong dura-
tion of  rainfall from the onset to cessation 
period which was from April-November (8 
Months) above normal duration of  rainy 
season period which is 5 to 6 months as 
shown in table 1. These prolong duration 
of  rainfall in the study area might be at-
tributed to 2012 flood which occurred in 
the study area. This finding is in conformity 
with the verdict of  Ward and Robinson, 
(1990) which explained that quick flood are 
those usually caused by intense or pro-
longed rainfall or snow melt or combination 
of  these two in a given area. Similarly, it was 
noted also by Oyegun, 2001 and. Angillieri, 
(2007) that flood may be induced by a varie-
ty of  factors, most notably heavy precipita-
tion (intensity, duration, amount, or snow). 
Hence, this scenario was apparently unusual 
over the decade with the exception of  2013 
and 2014 which experienced a seeming on-
set of  rainfall late March but ceased early 
October. Thus, changes in precipitation 
events will affect flow rates and timing 
(Constantine, 2009), also Knapp (1979) ex-
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months particularly in July and August 
(Flood Expected Months) might be attribut-
ed to the reason of  low evaporation in the 
area, where low evaporation rate coupled 
with high intensity and rainy days give rise to 
exacerbated flooding in the region because 
water bodies might not be able to lose their 
water through evaporation process and the 
soil water holding capacity is filled thereby 
increasing the rate of  water run-off. This 
agreed with the statement of  Adewusi, 
(1990) who reported that flood is not caused 
by heavy rainfall but caused by the exposure 
of  the soil to rain . Flood is indirectly de-
pended on atmospheric temperature of  a 
given geographical area, because temperature 
has a direct effect on evaporation rate of  
water bodies on the ground surface. Hence, 
rising temperature will lead to an intensifica-
tion of  the hydrological cycle, resulting in 
drier dry seasons and wetter rainy seasons, 
and subsequently heightened risks of  more 
extreme and frequent floods and droughts 
(Holmes, 2007). High temperature facilitates 
evaporation rate while low temperature re-
duces the rate of  water, moisture and vapour 
loss from the ground surface. As the earth’s 
average temperature rises, the proportion of  
precipitation in the form of  rain increases 
and there is also a decrease in precipitation 
proportion in the form of  snow.( Adams and 
Peck, 2008).  

Evaporation Rate 
From table 2 below, it can be noted that the 
month of  August in the year 2012 evapora-
tion rate was lowest with about 69 mm low-
er than any other month of  August in the 
decade (2007-2016) .This finding might also 
be a recipe to unprecedented precarious 
flooding experienced during the 2012 in the 
study area. This is because if  the rate of   
precipitation is higher than the evaporation 
rate with low temperature (July-September) 
the soil macro and micro-pores spaces will 
filled up with water leading to water logging 
effects and consequently rejuvenating to 
leading to devastating floods as it was feasi-
ble in the study area. Conversely,  if  the rate 
of  evaporation is higher than the precipita-
tion  the ground water or soil moisture will 
eventually be depleted which might lead to 
hydrological drought leading to drying of  
reservoirs, lakes, streams, rivers and cessa-
tion of  spring flows and fall in the ground-
water table.  
 
Atmospheric Temperature 
The data of  monthly mean maximum tem-
perature of  the study area from 2007-2016 
were presented in table 3. From the table, 
the monthly mean maximum temperature 
of  the months of  May, June July and Au-
gust were recorded as the lowest in 2012 
compared to similar months from 2007-
2016 respectively. The lowest monthly mean 
maximum temperature recorded in these 
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This sensation also contributed to the unique 
scenario of  flood in the area during the year 
2012, because the extent of  saturation de-
pends on the quantity of  water vapour pre-
sent in the air which might give rise to con-
densation and later excessive precipitation. 
Thus, as the R.H ranges between 70-75 % 
there would be high possibility of  intensive 
precipitation as recorded in the year 2012 in 
the study area. 

Relive Humidity 
In 2012, the mean monthly Relative Humid-
ity (R.H %) was highest in the month of  
September (flood month predicted) with 
about 84 % than any other September in 
the years under consideration as it was 
shown in table 4.Similarly, the total mean 
annual relative humidity was highest in the 
year 2012 with about 56% followed by 55 % 
for the year 2013 while the least was in the 
year 2015 with R.H of  48 % respectively. 
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Table 4. Monthly and Annual Mean Relative Humidity % 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
(%) 

Mean 
RH  
(%) 

2007 22 21 28 47 68 70 74 82 79 72 51 26 645 53.75 

2008 25 21 29 45 56 68 73 81 77 66 36 36 613 51.08 

2009 27 22 26 47 62 71 75 79 80 74 46 26 635 52.9 

2010 24 26 29 36 63 72 76 79 80 80 52 29 646 53.83 

2011 30 36 31 38 61 66 73 77 82 72 41 31 638 53.17 

2012 35 34 22 42 65 70 77 77 84 74 55 37 672 56.00 

2013 30 23 38 46 60 76 77 77 78 69 50 40 664 55.33 

2014 24 19 30 48 69 73 75 78 76 71 56 30 649 54.08 

2015 25 23 29 28 47 65 71 77 74 71 39 27 576 48.00 

2016 23 21 39 34 60 67 73 78 75 67 38 24 599 49.91 

Source: UBRBDA, Agromet, Station Yola (2018)  
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during the month, before the arrival of  mon-
soon flow (July September) from Upper Be-
nue Basin. The high inflow in July, August 
and September in 2012 led to River Benue 
overflowing its banks and submerging farm-
lands and settlements into flood prone areas. 
Generally, river flows were observed to be 
very high in 2012 as shown in the flow hy-
drographs of  figure 3, 4 and 5 below;  

Rate of  River Flows  
The River Benue Trough along Adamawa 
State flood plain areas experienced excep-
tional flows consistently and ultimately 
higher in 2012 than those in the previous 
years of  the decade culminating the year as 
highest flooded year of  the decade. Over 
five decades total flow was observed to be 
highest in 2012 at Wuroboki gauge station 
in the study area. There was high inflow 
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Figure: 3 Peak Flow Analyses at Wurobokki on River Benue 
                ( Adopted from NIHSA:AFO: 2013) 

Year 

Year 

Figure: 4 Peak Flow Analysis at Wurobokki on River Benue 
             ( Adopted from NIHSA:AFO: 2013) 
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townships) along the River Benue were 
flooded (Adebayo and Oruonye, 2012). 
Thus, the study area was situated on low un-
dulating terrain at the south western bank of  
River Benue with some patches liable to 
flood when the discharge is high. 

Rate of  Run-off  / Infiltration Rate  
Rainfall of  high intensity seals soil spores 
resulting to surface runoff.  Runoff  starts if  
the intensity of  rainfall is more than the infil-
tration capacity of  soil. When the rainfall 
continuous for longer periods, the runoff  
increases and subsequent leading to flooding. 
Correspondingly, due to the high intensity of  
rainfall observed in 2012 which is than the 
rate of  soil infiltration in the region which 
led to the occurrences of  flooding in the 
study area. Thus, increased rainfall events 
results into more rainfall on the hardened 
ground, and if  not absorbed will cause flash 
floods instead of  of  soil moisture 
(Constantine, 2009). 

Water Discharge from Lagdo Dam 
The data on water discharge obtained from 
Jimeta Bridge station of  the study area were 
recorded on table 5. The annual value of  
water discharge was highest in the year 2012 
over the decade with about 6,340 m3 /s fol-
lowed by 5, 460 m3/s in the year 2007 re-
spectively. This high amount of  water dis-
charge experienced might be due to the hy-
draulic factor that leads to high flood event 
in the year 2012. It was reported by Obeta, 
(2014) that, the flood was higher that the 
Lagdo dam which was constructed on the 
River Benue in the republic of  Cameroon 
could not accommodate it, therefore the 
dam had to be opened to release the excess 
impoundment that is capable of  collapsing 
the dam. The release of  water from the 
Lagdo dam upstream of  the River Benue 
led to the flooding of  the entire length and 
breadth of  the downstream catchment of  
the basin. (Obeta, 2014). Hence, all the set-
tlements (both rural communities and 
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Figure: 5. Hydrograph at Wuroboki Hydrological Station Yola, Adamawa State     
                 (Adopted from NIHSA:AFO: 2013). 
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of  gauge experienced might be among the 
impetus that qualified the year 2012 as the 
highest rainfall event year of  the decade. Hy-
drologically, as the level of  gauge reach 7 m 
on river Benue there will be a high probabil-
ity of  flood occurrence along the river areas. 
The gauge station is shown on plate 1 below. 

Gauge Height 
Annual gauge height obtained from Jimeta 
Bridge station on River Benue shows that 
the gauge height was found to be higher 
with about 7.33 m in the year 2012 than the 
other years under consideration followed by 
2007 with about 6.88 m (table 6).The level 
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Table 5. Annual Maximum Gauge heights and Water Discharge in meters on River  
              Benue at Jimeta Bridge Station                       

 
Zero Level of  Gauge: Datum 

151.166m  
Year Gauge Height (m) Water Discharge m3/s 
2006 6.80 5,360 
2007 6.88 5,460 
2008 6.11 4,000 
2009 6.52 5,000 
2010 6.85 5,390 
2011 5.18 2,320 
2012 7.33 6,340 
2013 5.13 2,260 
2014 5.55 2,710 
2015 5.82 3,165 
2016 5.98 3,500 
2017 5.48 2,640 
Source: UBRBDA, Jimeta Bridge, Gauge Station (2018)  

Plate 1: Gauge station at Yola on River Benue, Adamawa State 
J. Nat. Sci. Engr.&Tech. 2020, 19(1&2):112-130 



tion as it is also remain the major primary 
functions of  people along river Benue of  
Yola north LGA and environs. However, the 
farming system in the area has been associat-
ed with different problems of  which flood-
ing is the most destructive factor ( Sadiq et 
al., 2019a). Flooding of  agricultural land that 
occurs after seeding can be as costly as 
flooding before seeding, and possibly more 
costly to the individual who has incurred 
production expenditures (Jay and Donald, 
1977). The ability for plant roots to tolerate 
long period of  being submerged in flood 
water depends on the period of  year  the 
flood event occurred, duration of  the flood 
event, species  sensitivity to flooding and 
type of  soil the plants grow (dormant grow-
ing plants are more tolerant to flooding than 

Water Level 
 The monthly water level in meters from 
2006-2016 of  Jimeta Bridge station on Riv-
er Benue were presented on table 7.  The 
result shows that in the year 2012, the water 
level was highest in the month of  June, July 
and September compared to similar months 
in the years (2006-2017). Thus, the higher 
the water level of  a given river, the more 
vulnerable the area is to flooding.  

 
IMPACT OF FLOOD ON  

AGRICULTURAL LANDS IN YOLA 
AND ENVIRONS 

Agriculture still remains the major im-
portant sector of  economy in Nigeria most 
especially in the current political dispensa-
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Table 6.   Monthly Mean Gauge Heights-Meters at Jimeta Bridge Gauge station 

Year Gauge Height’s (m) Discharge m3/s 

2006 6.80 5,360 

2007 6.88 5,460 

2008 6.11 4,000 

2009 6.52 5,000 

2010 6.85 5,390 

2011 5.18 2,320 

2012 7.33 6,340 

2013 5.13 2,260 

2014 5.55 2710 

2015 5.82 3165 

2016 5.98 3500 

2017 5.48 2640 

 River : Benue     Station: Jimeta Bridge     GaugeZero- Level : DATUM 151.166-m 

Source: UBRBDA, J imeta Gauge Station.(2018).  
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that erosion is a two-way problem; loss of  
soil fertility and thickness of  the eroding soil 
(on-site problems) and the addition of  un-
wanted sediments in the depositional sites 
(off-site problem). Thus, the removal of  top-
soil is always a loss to agricultural productivi-
ty as topsoil is the part of  the soil horizon 
with higher level of  organic matter and nu-
trients and generally better structure (United 
State Department of  Agriculture, USDA; 
1993). 

actively growing  plants). Flood pragmatic 
frequencies rejuvenate erosion indices of  
soil in most places where it occurs and the 
consequences on farmland productivity can 
be measured in situ. According to Sadiq and 
Tekwa, (2018) reported that soil erosion by 
water or wind agents selectively damages 
the soil by removing organic matter (OM) 
soil particles, plant nutrients, pedon thick-
ness, and reducing soil chemical capacity to 
retain added nutrients. It is a known fact 
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Table 7 shows the Monthly Mean Water Level (m) from Jimeta Bridge on River Benue 

            Monthly  Mean Water Level (m) 
            River: Benue Station: Jimetabridge. STATE: Adamawa.    Gauge Zero Reference  Level:151.166m 

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. 
2006 #  #  #  #  2.58 2.58 3.42 4.57 6.57 5.22 2.51 2.22 
2007 2.09 2.09 2.09 2.07 2.27 2.46 3.33 5.60 6.04 3.91 2.36 2.24 
2008 2.09 2.03 2.04 2.05 2.09 2.51 3.00 4.66 5.69 4.54 2.49 2.17 
2009 2.06 2.02 2.03 2.05 2.17 2.61 3.33 4.88 5.44 #  3.30 2.41 
2010  #  #  #  #  #  #  3.47 4.33 5.99 4.69  #     # 
2011  #  #  #  #  #   # #  3.72 4.54 3.81  # #  
2012  #   #  #     #  1.64 3.37 3.49 4.76 6.58 4.74 2.38       # 
2013 1.36 1.32 1.36 1.45 1.6 1.95 2.83 3.74 4.88 3.89 1.85 1.52 
2014 1.39 1.39 1.39 1.40 1.86 2.10 2.78 3.75 4.63 4.40 2.06 1.63 
2015 1.46 1.47 1.51 1.53 1.63 1.97 2.65 3.56 5.24 3.44 2.17 1.61 
2016 1.50 1.50 1.52 1.53 1.67 2.37 3.29 4.20 5.24 3.66 2.07  # 
2017 1.52 1.39 1.46 1.49 1.68 2.48 3.45 4.33 4.54  #      #  # 

Source: UBRBDA, Jimeta Bridge, Gauge Station (2018) #: Missing data 

In Adamawa state, Yola is among the prob-
able flood prone area which might be asso-
ciated with some natural climatic phenome-
non such as high rainfall or precipitation, 
River flow, Run-off, coupled with anthropo-
genic activities and their proximity to the 
River Benue Plains (Sadiq, 2018). The ex-
tent and degree of  flooding varies from 
farm to farm and from year to year result-
ing in a large number of  losses of  farm-

lands and farm produce respectively. Sadiq et 
al. ( 2019a) explained that farming activities 
is high along river Benue flood plains of  Yo-
la north LGA where small scale farmers uti-
lizes the available fertile farmlands cultivat-
ing food crops such as maize, rice seasonally 
with an average profitable yield. However, 
the study area had experienced flooding an-
nually which destroyed hundreds hectares of  
farmlands and damaged crops as a result of  
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damaged crops as shown in plate 2 and 3 
respectively. 
 

different heavy downpour, river overflows 
among others,  while some parts of  the 
farmlands were deposited with sediment 
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(a) (b) 

Plate 2a & b: Apparent effects of  off-site erosion caused by river flooding 
                      damaging crops in the study area (Adopted from Sadiq et al.,2019a) 

(a) (b) 

Plate 3a & b: Apparent effects of  on-site erosion caused by river flooding on farm-
lands in the study area (Adopted from Sadiq et al.,2019a) 

The results also revealed that the hundreds 
hectares of farmlands had been affected by 
flood and this led to negative impacts on 
the farming community members who en-
gaged primarily in farming activities with 
low monthly average income. In terms of 
farm output, majority of the farmer inter-
viewed in the area suffered individual loss 
of more than 61-80 % as a result of flood-

ing annually. Thus, farm-yield was to have 
reduced with more 70 % due to flood dam-
aged. Similar result was reported by Sadiq et 
al., (2019b). Many farmlands both arable and 
agro-foresting were detached by soil creep-
ing, solifluction and covered by effects of 
siltation where hundreds hectares of farm-
lands were been lost seasonally/ annually. 
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as recipe and strategies of  forecasting 
and predicting the reoccurrence of  such 
phenomenon from the past historical 
data recorded with the aim of  turning it 
in to an opportunity in transforming so-
ciety into a higher level of  sustainability. 

iii. The high extent of  flood scenarios in the 
area can be reduced also through struc-
tural measures such as rejuvenating the 
river-Benue, routing of  river courses, and 
channelization of  river tributaries and 
drainage, and construction of  artificial 
lakes as a source of  water for irrigation 
farming in the floodplain of  the study 
area.  

iv. Additional meteorological station should 
be provided by the government agencies 
and other related national and interna-
tional organization in all the agricultural 
zones of  the state for adequate and wide 
range of  hydro-climatic data for appro-
priate prediction of  weather indices in 
future. 

 
REFERENCE 

Adam, R.M., Peck, D.E 2008. Effects of  
climate change on water resources.http://
www.choicesmagazine.org/2008 
 
Adebayo, A.A., Oruonye, E.D. 2012. An 
Assessment of  the effects of  the 2012 
floods in Taraba State,  Nigeria. Paper 
delivered at the Annual National Conference, 
organized by the Association of   H yd r o l o g i c a l 
Science at University of  Agriculture, Abeokuta, 
Ogun, state, Nigeria.  2013;13-18. 
 

Adewusi,  H.G I990. Combting Water Ero-
sion and FloodinGongola State. Wekly Scope 
5 (133) : 10. 
 
Alkasim, A.,Hayatu, A.A., Salihu, M.K. 
2018. Estimation of  Land Surface Tempera-

CONCLUSION 
Floods is a natural phenomenon which may 
be inevitable, it is directly related and de-
pended on some physical hydro-climatic 
variables which influenced peculiarity of  
flood in a given geographical area. Over a 
decade, Yola North LGA is among the are-
as in Adamawa state that experienced excess 
unprecedented 2012 flood scenario in the 
recent decade. These hydro-climatic varia-
bles are high amount of  rainfall, low tem-
perature, low relative humidity water dis-
charge recorded in 2012 than the recorded 
value in the past years. Therefore, it can be 
said that these hydro-climatic data assessed 
with distinct values compared with the oth-
er values in the decade, might be a funda-
mental factor that positively influenced the 
high flood extent in the year 2012 in Yola 
North LGA, of  Adamawa State and in con-
sequence having negative impact on agricul-
tural production through its on-site and off-
site effects on arable lands, damaging crops 
and depositing unwanted soil sediments 
which led to low food productivity most 
especially in the recent years respectively.  
 

RECOMMENDATION 
From this research,  
i. It is recommended that, the State gov-

ernment should intensify effort towards 
creating awareness on the flood-prone 
areas to the General Public and particu-
larly the immediate LGAs around river 
Benue areas with the aim of  relocating 
them to the safer terrain. 

ii.  There is need to develop flood model-
ing and early warning systems with cur-
rent trends in hydro-climate change in 
the area which influenced by temporal 
fluctuations in the recent decade. Simi-
larly, there is also need to carry out a 
comprehensive seasonal hydro-climatic 
data record with a view of  taking them 

IMPACT ASSESSMENT OF SUBSTANTIVE HYDRO-CLIMATIC VARIABLES ON 2012...  

128 J. Nat. Sci. Engr.&Tech. 2020, 19(1&2):112-130 

http://
http://www.choicesmagazine.org/2008


 Knapp, B. 1979. Element of  Geogrraphical 
Hydrology. Unwin Hymn Ltd. London. 
 
Mazmuder, S.K 1983. Irrigation Engineer-
ing. Tata McGraw Hill Publishing Company New 
Delhi. Pp. 210-213. 
 
Mohammed, K. 1999. Historical back-
ground; in Adebayo A.A. andTukur A. L. 
(Eds).Adamawa  in Maps, Yola. Department of  
geography, Federal University of  Technology Yola, 
and  ParacletPublishers, Nigeria. 
 
National Bureau of  Statistic 2006, Yola 
Adamawa State, Nigeria. 
 
National population commission of  Ni-
geria, N.P.C. 2006. population and housing 
figures, Yola http//www.population gov.ng 
 
Nigeria Hydrological Services Agency: 
(NIHSA) Annual flood outlook for Nigeria. 
July, 2016.pp 9-21, 26-35. 
 
Nigeria Hydrological Services Agency:
( NIHSA)  Annual flood outlook for Nigeria 
April,    (2013).Presented by the Nigeria Hy-
drological Services Agency on 26th April, 
2013.pp 10-26. 
 
Obeta. M.C 2014. Institutional approach to 
flood disaster management in Nigeria need 
for a  preparedness plan: British Journal of  
Applied Science & Technology4(33): 4575-4590, 
2014 ISSN: 2231-0843 
 
Oyegun, R.O. 2001. Environmental prob-
lems of  water resources development: Geo-
graphical perspective. In Ofomata GEK, Phil-
Eze PO, editors; Geographical Perspectives on Envi-
ronmental Problems and Management in Nigeria. 
Enugu, Jamoe Enterprises Nig;  
 
Sadiq, A. A. Abdullahi, M., Ardo. A. U. 

ture of  Yola, North Eastern Nigeria Using 
Landsat -7 ETM + Satellite Image Energy 
and Power  Engineering, 2018, 10, 449-
456 http://www.scirp.org/journal/epe 
ISSN Online: 1947- 3818. ISSN Print: 
1949-243X 
 
Ayoade, J.O 1988.  Tropical Hydrology and 
Water Resources. MacMillan Publishers Ltd. 
London and  Basingstoke.  
 
Constantine, C.M. 2009. Effects of  cli-
matic change on water resources: in Nigeria 
Hydrological  Services Agency, Hydroviews, 
November, 2009.1.(1); 9-15  
 
Etuonovbe, A. K. 2011. “Devastating effect 
of  flooding in Nigeria. FIG Working 
Week.” Accessed July 10, 2014. http://
www.fig. net/pub/fig2011/papers/ts06j/ts06j 
_etuonovbe_ 5002.  pdf. 
 
Festus, J. 2016. Assessment of  spatio-
temporal changes in land cover in Yola 
north using remote sensing and geographic 
information system (GIS) techniques. Being 
a dissertation submitted to department of  Geogra-
phy Adamawa State University Mubi in partial 
fulfillment of  the requirements for the award of  
Masters of  Science (Msc. Hons) degree in Remote 
Sensing and Geographic Information System. 
 
Holmes, J. 2007. Climate change and water 
resources. http://www.wateraid.org. In  Hy-
drological Services Agency,;Hydroviews, November, 
(2009) 1. (1);1-2, 9-15. 
 
Jay A. L. Donald F. S. 1997. Economic 
impact of  flooding on agricultural produc-
tion in  Northeast Central North Dakota. 
Department of  Agricultural Economics North 
Dakota  Agricultural Experiment Station North 
Dakota State University Fargo, North Dakota Pp 
1-62 

A. A. SADIQ 

129 J. Nat. Sci. Engr.&Tech. 2020, 19(1&2):112-130 

http://www.scirp.org/journal/epe
http://www.fig.
http://www.wateraid.org.


iment control handbook for developing are-
as. In   USDA. Soil conservation service: Morgant 
owa, W. V. West Virginia Division Highways  
(WVDOH) (2000).  Standard specifications for 
roads and bridges, State Government, Charleston, 
W. V. 
 
Ward, R. C., Robinson 1990. Principles of  
Hydrology. McGraw Hills Co., Europe ( Eng-
land) pp.284-286.  
 
Angillieri, M.Y.E. 2007. Morphometric 
analysis of  colanguil river basin and flash 
flood hazard. Environmental Geology. San 
Juan, Argentina. 2007; 10:16-22. 
 
Sadiq, A.A., Hena, M.K 2018. A Survey of  
Dominant Flood Prone Area and  Extent in 
Adamawa State, North-Eastern Part of  Ni-
geria.; in Proceeding of  Environmental Sci-
ence Technology and Security Challenges in 
Nigeria. November, 2018.Vol. 2:.2  P p 
137-153. 
  
Hassan, S.M., Tokula, A.E. Impact and 
risk assessment management of  flood disas-
ters in Lokoja. Paper delivered at the 5th 
Annual National Conference of  the Nigerian 
Association of   Hydrological Sciences 
(NAHS) at the University of  Nigeria,    
Nsukka, 2013;31-37. 
 
Integrated Regional Information Net-
works. 2012. “Nigeria: Worst Floods in Dec-
ades.” Integrated Regional Information Net-
works. Accessed August 10, 2014. http://
www.irinnews.org/report/96504/ Nigeria. 
 

2019a. Assessment of  Post Flood Impact 
on Farmlands Along River Benue Flood-
plains of  Yola and Environs. International 
Journal  of  Scientific and Research Publications, 
vol. 9 (2) Feb. 2019. 679-691. ISSN 2250-
3153   h t t p : / / d x . d o i . o r g / 1 0 . 2 9 3 2 2 /
IJSRP.9.02.2019.p8684 

Sadiq A.A, Sulaiman, U. B., Hadi, M 
2019b. Assessment of  Substantive Causes, 
Effects and Mitigation Strategies of  Flood 
Scenario in Yola South LGA, Adamawa 
State, Nigeria. International Journal of  Scientific 
and Research Publications, vol. 9 (4) April, 
2019.Pp 513-536. ISSN 2250-3153 http://
dx.doi.org/10.29322/IJSRP.9.03.2019.p8864 
 
Sadiq A.A and Tekwa, I.J. 2018. Soil fertili-
ty and Management practices in  Mubi region. 
Published by Life-line international printing 
press,Yola  Nigeria. Pp.23-25, ISBN:  978-
978-959- 589- 1  
 
Sadiq, A.A Hena, M.K (2018). A review of  
dominant flood prone areas and extent in  
Adamawa state, North-eastern part of  Ni-
geria. Paper presented at 2nd Annual Con-
ference theme   “ Environmental Science Tech-
nology and Security Challenges in Nigeria.” Orga-
nized by the college of   Environmental science and 
Technology, Federal Polytechnic, Mubi held  on 
21st – 23 rd September, 2018.Pp 1 -18. 
 
Upper Benue River Basin Authority. 
(2018). Hydrological Year Book of  the Upper 
Benue River Basin Authority, Yola, Nigeria.  
 
USDA 1993. West Virginia erosion and sed-

IMPACT ASSESSMENT OF SUBSTANTIVE HYDRO-CLIMATIC VARIABLES ON 2012...  

130 

(Manuscript received:  30th October, 2018; accepted: 11th March, 2021) 

J. Nat. Sci. Engr.&Tech. 2020, 19(1&2):112-130 

http://www.irinnews.org/report/96504/
http://

