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NIGERIA COASTAL AREAS ARE ONE OF THE MOST

Lagos (Nigeria) is one of the cities projected to be the hardest hit by storm
surges, like the one that ravaged New Orleans post- Katrina (World Bank,
2008) and One of the Top Countries with 100% coastal zone impact due
Storm Surges.
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STUDY LOCATION

The Lagos beach... a low lying sandy beach with
maximum elevation of about 3m located immediately east
of the natural inlet into the harbour.

.l;.._-\.'.':-l Red
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Lagos

STUDY AREA

It 1s bounded 1n the north and west by creeks, while in
the south by the Atlantic Ocean.



[3Food Pan Agrufre

I Forested Freshwater Swarrp

P Grasslnd

W ntensive Ranfed Agriculire
Majr Urtan

Miner Urban

1 Rparianeggtatn

I Saltmarsh Tl Flat

I Sanc Qs ol

I Water Booy

Lagos State Land Use Classifications " *s




Exposed Areas (Square Kilometer)
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Occurrence of storm surge over Nigerian coastal cities 1s alway

accompanied by catastrophic hazards and often result into
environmental degradation.

——

After Storm Surge




On August 17-18, 2012 a catastrophic surge of the sea
water towards the coast occurred over one of the
Nigerian coastal cities, Lagos Beach.

The hazard and the accompanying environmental
degradation cannot be quantified economically‘




\/

* Wreaks havoc on the beach community.

o

* Loss of sixteen lives and missing of several
people.

\/

 Leveling of the entire beach community

People comfirmed dead




OBJECTIVES

To investigate and identify the atmospheric dynamics that
influence the occurrence of ocean surge of August 17-18, 2012
over Lagos beach

Examine the characteristics of pre, during and post
atmospheric dynamics in storm surge event



MAJOR DATA AND SOURCES

1(\)/Iean sea level pressure (MSLP) data over the Atlantic
cean:
http://[www.esrl.noaa.gov/psd/data/gridded/data.ncep.re
analysis.pressure.html

Sea surface temperature anomalies over the Gulf of
Guinea: International Research Institute for Climate
Prediction (IRI) at 2° x 2° gpatial resolution (Toure,
2000)

Wave model charts: http://www.passageweather.com/.

Surface wind speed and direction: Nigerian
Meteorological Agency (NIMET)

10m Wind: Atlantic Ocean (lat.10°S - 20°S and long
10°E - 20°W) from general circulation model of
METEO-FRANCE

Digital Elevation Model (DEM): NASA Shuttle Radar
Topographic Mission (SRTM).

Land Use Classification: Prepared by the Triple E
Systems Associates Ltd, Lagos, Nigeria.
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Spatial distributions of the average mean sea
level pressure (MSLP) over the western flanks of
the southern Atlantic Ocean (left) and the Gulf
Guinea (GOG: right) in August 2012.
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Spatial distributions of the average MSLP over
the Atlantic Ocean in August 2012. Black and wh4
circles indicate respectively the GOG and the cen
of St Helena high pressure system
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Daily evolutions of the average mean sea level
oressure (MSLP) over the center of St Helena high
oressure system and GOG in August 2012. Blue
and Red circle indicates the surge event periods.
(left and right respectively)




Sea surface temperature anomalies (SSTA) over the GOG for
(a) the spatial distributions over the Atlantic Ocean in August
2012 and (b) the daily evolutions over GOG during the sur
event in August 2012.




Ww3 000 Hour Analysis Sat 18 Aug 2012 12 UTS WWw3 018 Hour Forecast sun 189 Aug 2012 g uTe

Frr.srg‘z‘r’g’y’r“ K ; ; ;f r * Rre’e’rr’g‘f({{(r’ trrs t *
rtf{{{f{!"{‘/\ﬂf‘f‘}‘ (frr{.\/,{ggg'\ T f'f
ey g N i covery a7
b -y = e [ECSRrR Y -
e S
(‘&/ \JJL\k&\‘\HH-—A - (?\Q LWL N —av__,_?{ \.5\3\4‘“ 8
- IR S R N, A A ey \yzijitiu 5
LT = i
s Ly ) Agha=t R 15 L A VRN ER =
" 0T T T Ty Ty s o - T A A A A . z
L " £ SRR = : Loy biate 2
3H L Pl A B CRE T R hadais oS s 7
i, TR e T T T i s = T?T AP AR p o
SRR R RERNTIR g g e
25“ woROR LS TT @ '3 ‘/&\'\*’\“H =
t:tq_ﬁ_ f—hq—e—r‘/\z bL Y @ 25N LU L’tﬁuhﬁe_ r g
= 8 e T T ’(& T? o Y \‘\'1‘\41}* ‘T [a]
20M o i o e RN AL % o
: ‘“‘“‘”“‘;&*!T‘—‘—‘—RR“—‘—*‘&““T T = 2y hanaﬁbg PRI TR N N =
15H i f—(—e—ﬁ_é—’f'é%é_é—ﬁka‘{‘\ﬁ A t-’TT ] § - ‘_“‘Z‘_‘“‘_ =R OR A AR =
7t - oo L RV TR AT R 1o e g . z
P - @ Tt .-J_.f._q__.,_.,_vx‘\\\'\\'\
o o PR LT ‘ ot op Gt wow Gk R LN &
trrr e ' CRRRR T S
5N Tt TR B
P rrpr e RN R RN T SN?T?‘?T TR ?
tto. bt g . . } o nnnbad ~
foow  odw  BOW  7TOW  BOW  SOW 40w 30M 20w Y B P AL . 4
foon o0 BoW AW 0w 20w oW 1] 10E
[ [ [ [ [ [ [ [
0.5 1 z 3 + 5 3 B [ [ I [ [ [ I I I ==
0.5 1 F 3 4 5 [3 m 12
Wave Height (m) and Direction Wave Height {m) and Directien
WW3 032 Hour Forecast Mon 20 Aug 2012 03 UTC Wi 042 Hour Forecast Mon 20 Aug 2012 o6 UTS
BON L e BON L = o == =
e ) ey pi g LS - - ED N A
55“@: I Tt Y Y P IV, i S g Tiate I A A P
50N ﬁf e rut e g L =TT ;| 5o "?. -t il AR N
‘—,"‘\ o, O by e % S, PR N AR ]
45N\ e t_‘{-\/ﬂ(#/l‘(f-\fd,l&\-\‘ww%%% % ‘_{{{/JJJJLL\-\HBH%HA%% a
o B Al L L T R T s T - B el A LA R e R 2
£ _2*???;*/(.\/{;{{&'6’!"’ ':-ﬁ&\l\a\ ‘_‘,?rr{&/,{g“gg&rg{ﬁ w o
R« L R | lew v g byl T =
v LTI T R g TN o T R v f g i L T =
36N s - e —= —
LR YRSOSESSARRA by LT S S z
SN AT TER RN ;
KORR T t,!“wi;c_h-c-hfa_&&&t_,‘,&/ &\\&“3?‘? L’_“tq-hc-ha_&me_.(_{ &\‘\\Aaﬂ;‘“ a
= AP S R ¢ ot B e T T et .t o
S RS AN SRR e M e o e R AU R =
. o PPN, MO S o e T GCRR R i =
Tt e ceed i o m URR R R I IR SN A R R %
o 44 fT e AR AN R A v AR AR Y 1 9
SNMMH‘ e SURORON A ' R RSN R R R R A A g r
;t:r”?; &av\'\x\"w: S L B T}"DI
. AL N L S
Fioow W BOW 7N BOW B :dw aou 20W oW 70w GOW SON mwK . 30w LW 1O 1] 10E
[ [ [ [ [ [ [ I | [ [ I [ [ I I ==
a5 1 z 3 4+ ] g 1 2 3 4 5 10 12

Wave height (m) and direction over the northern Atlantic Ocean for
(left) August 18 -20, 2012.



WIND BPEED(KNOTE)

F g A FFFEFF ST FF LG T FTF T
DATE

Wind speed for the month of August
over Lagos beach. Black circle
indicates period of the surge.



CONCLUSION

Investigations carried out in this study have shown that
storm surges over Lagos beach are influenced by ocean-

atmospheric dynamics such as SST, MSLP, Wind (Speed
and direction), Wave (height and direction).

Deepening of MSLP over GOG and its intensification over
St Helena always precede an ocean surge along the
Nigerian coast by setting up a strong pressure gradient.

Kinetic impact of the surge may have also been influenced
by the impacts of positive anomalies of the ocean
temperature.



Recommendation

These coupled behaviors of atmospheric phenomena
could be seen as a useful forecasting tool for ocean

surges over Nigerian coasts.

Today, there 1s virtually no beach left this implies that if
no concrete and very urgent solution 1s taking we might
be heading to a very great devastating consequence.

A Comprehensive Coastal Adaptation Strategy
should be developed.



ADAPTATION APPROACHES
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THANKS FOR LISTENING
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Iaperian codstings very vulnérable

fl.I-'.-'- OFER: VANDVIC JANKOAVIC ADVANCE TO THIRD ROUMND Ji". :

www.nimet.ng.gov, mut_eye@yahoo.com-.



http://www.nimet.ng.gov/
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