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INTRODUCTION & AIM RESULTS & DISCUSSION

Background Key Findings
Urban flooding poses a persistent environmental and socio-economic challenge in Ibadan North » Ibadan North East features a dendritic drainage pattern; high flow accumulation in Beere, 1di-
East LGA, Oyo State, Nigeria. The region suffers from drainage system collapse, unregulated Arere, and Oke-Omi align with major flood hotspots
river encroachment, and widespread building code violations all compounded by the limited use * 18% of all buildings violate official road/drainage setback buffers (51.3m federal, 34m state
of GIS in urban planning. roads)
Aim e LULC analysis: built-up area increased by >50% from 2012 to 2024; >60% of natural wet
To utilize GIS to analyze and manage drainage system collapse, river encroachment, and building zones converted to residential/commercial use
code violations as contributors to urban flooding in Ibadan North East. « NDVI declined steadily 2012-2024; NDBI rose consistently, confirming rapid urban
Objectives encroachment onto floodplains
 Assess spatial distribution and efficiency of existing drainage infrastructure  NDMI+NDBI overlay identified urban saturation zones — built-up areas with trapped
» Analyze spatial/temporal trends of river encroachment (2010-2025) moisture beneath impervious surfaces
« Examine building code violation prevalence in flood-prone zones * Flood Vulnerability Index: over 36% of all LGA buildings fall in moderate-to-high flood risk
* Develop a GIS-based framework for integrated flood risk management zones; highest risk in Beere, Olomi, Idi-Arere, and Oke-Omi
Study Area * Low slope zones (0—5°) dominate central/southern LGA — waterlogging risk; steep northern
Ibadan North East LGA (~27 km?), bounded by Lagelu, Egbeda, Ibadan South East, and Ibadan slopes cause erosion and downstream sedimentation
North. Population: 400,000-500,000. Annual rainfall: 1,200-1,500 mm. Key flood-prone areas:
: . : P S— i N
Beere, Idi-Arere, Oke-Omi, Olomi, Bashorun. 2012 ndse 2016 2 ndos:
) it ! S R S Y .““ :
METHODOLOGY R »h
g- A o Ihad:gl:::hEa;t E § lbad:gI:::hEast § ! |
5°0:0"E 10"0.'0"1:2 15°0'0"E 3"54.-'0"]52 | 3°55l'0"E . 3"56.'0"1:2 . 3"57.'0"]5 z -V|Z_12 : z Xf[JIEﬁ z 0
=[ 1 z N e . mo |
: ™ %E B : 03(;2551 32 saEJ 34:4?“83%'5‘5 SE  57E 3::';2 = 359E 0;1.5‘51—32%3{3 3:5‘4': I3=5‘5'E PSEE  3S7E 3:;;: - 359E
S 3°§Z'E 353E 3954 3“5‘5'E 3°5|6‘E 3“5‘7'E 3958°E 3“5‘9'E 3°5|2‘E 3“5‘3'E 3°5|4‘E 3°5|5‘E 3°§E'E PITE 358E 3“5‘9‘E
- - 2020 ) | : I
° Co =z z i s 00 s |
og 03 = [=] 2 *, z oz z
& Y
;§. Legend § Legend E
-1 = " Ibadan North East b Ibadn North east :
7 N -
Z = S Low risk A Low risk R
- =z o [=] o m— ) Moderate risk Moderate risk
fc Legend 'fc m- | g Dz,ﬂc;‘.zs'E1 32“5|3'E3 3:54'5 FE  IWEE PSTE 30[-5hsé1 - P59 Don;5‘1 2.:‘-:q j" . - o oH‘i%hriSk oot
f?: -OYD coie E?: ?\ F‘ 3°52E 3°53'E 3°54E 3°55'E 3°56'E 3°57E 3°58°E 3°59°E
0 75 0 a0 s &0 I vigeria 1 I Flood Vulnerability Index Map
5°0'0"E 10°0'0"E 15°0'0"E
200;0"13 3°0'0°E L 5°0°0"E z Z
2 \ z 8] B
=] _ﬂ%! = ~ B~
o >
=] s =] _ |
=z =
[=] | | =
2 z 3 3
5 s ® ~
S B -
[==] [==] - -
\ z / - £
o s Lég?:::lanNonh Eas v Igle:i North East
Legend 8- -g é_?v'ld'sf otprint ¢ . Bld gf lp nt "
=Z Ibadan Merth East ~ Legend &~ ETQW\:/:? ST & 3 - ]
=P 20 40 80 120 160 Bl oo stst= R D 045 09 1.8 27 36 [ oavan Mortn East = e 3 o S5E e i s T Sk
© | — w—Comelcrs , . e ———s— R lometers . Butldmg Code Violations Map Building Code Violations Map Picture of Building Code Violators
2°0'0"E 3°0'0"E 4°0'0"E 5°0'0"E 3°54'0"E 3°55'0"E 3°56'0"E 3°57'0"E
CONCLUSION
Data Sources
30m SRTM Diagital Elevation Model (USGS EarthExplorer) * Flooding in Ibadan North East is a spatially predictable and largely preventable hazard
* Landsat 8 & Sentinel-2 imagery (2012, 2016, 2020, 2024) intensified by poor planning and governance failures
* Building footprints (OpenStreetMap, OYUPDA, GPS field survey) « GIS and remote sensing demonstrate clear value for integrating drainage analysis,
 Field observations, key informant interviews, planning documents (Oyo Ministry of Works, encroachment monitoring, and code enforcement in a single framework
2025)  Shift required: from reactive disaster recovery to proactive, data-driven urban planning

* Framework 1s replicable across similar urban environments in sub-Saharan Africa

Analytical Methods

» Hydrological modeling: flow direction, flow accumulation, stream order, watershed delineation F U T U R E WO R K / R E F E R E N C ES

Buffer analysis: 51.3m (federal roads) & 34m (state roads) setback zones

* Remote sensing indices: NDVI, NDBI, NDMI (2012—-2024) Future Work
* Supervised LULC classification (Maximum Likelihood) for 4 time periods * Integrate real-time rainfall, climate projections and socio-economic vulnerability layers
» Multi-criteria weighted overlay (Flood Vulnerability Index): Slope (25%), Flow Accumulation « Develop early warning system using GIS & real-time monitoring
(20%), Drainage Density (15%), NDMI (20%), LULC (20%) « Replicate framework across other Ibadan LGAs and Nigerian cities
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