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Abstract

This research focuses on the environmental seitgitndex mapping and assessment of gully erositas $n
Anambra State. It was motivated by the increasiestrdction of lives and properties in Anambra Sthteugh
gully erosion menace and the need to identify #n@ggaphical locations and magnitude of these Bitagdition
to factors responsible with a view to proffer smos. It pursues map production as a way to vigudifiplay the
locations of these gully sites. Gully sites in Arfam States were identified through literature areddf
investigations. Geographic positioning system (&R 78) equipment was employed to obtain the coates
of the sites. Digital camera was used to take mrapths of identified sites. Factors responsibletiier gully
formations were obtained through literature anddfi@vestigations. The coordinates of the gullyesitvere
plotted on the geo-referenced map of Anambra $tabedicate the geographic locations of the sité¢we gully
sites were categorized into four using: (i) depththee gully site, (ii) length of the gully, and ifiilevel of
destruction of lives and properties so far, addt Results obtained showed that there are 166 gjtes in
Anambra State, categorized into (i) Most severlyseverely, (i) moderately, and (iv) slightiyully sites. It
identified both natural and anthropogenic factarshsas nature of the landscape, soil, rocks andciwater;
demographic factors, bad control measures and appreciation of erosion problems among others aggbe
responsible for gully erosion menace in AnambraeStahe research recommends tree planting campaigns
control of soil and sheet erosion early enough,ettgament control measures and environmental edurcati
among others as solutions to gully erosion problentke State.
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1.0 Introduction

Over 70% of the land of Anambra State are preseatigged or threatened by sensitive or risky siteieh are
at various levels of development and stages of mntatiThese sites are mainly gully erosion siteslevbthers
are deforested sites, and sand mining sites. O9% &f the lands have been lost to these (Anamhate St
Government, 1994).

As a result of the direct and indirect transfetexfhnology and modern living standards from theugtdalized
world to developing countries such as Nigeria, #m&l living population explosion with its attendasffects,
problems of many environmental execution of gigaanti small-scale projects of industrial or engiivgnature,
the possible changes in the structure of soil ok is rarely thought about or even consideredgdtion schemes,
major road network, small and large scale dams| development and urbanization programmes, engirgee
constructions across flood-ways etc. are execusadirdday-out without proper studies of the natofethe
environment.

Thus lives and property are regularly lost. Hougdth the entire families living in them have oftdeen
swallowed by landslides in Nanka, Agulu, Nnewi, Elkwmili, Obosi etc. sometimes major landslides garr
along many houses, trees, roads, all standingegswire, into loose flood plains or wide deep gbibitoms.
Poorly constructed roads that become major floahnbls later were wantonly contracted out and .bAiitient
and recent natural flood/stream/river channelsadien blocked with buildings without leaving enoughfety
flood flow measures. Sensitive drainage areasawdtl and flood channels are encroached upon byrhiargl
developers. Unapproved and unplanned buildingsngptip in Anambra State within and across these
environmentally sensitive areas and later blocknthExcavations of red earth, laterite and sandsamnged out
anywhere and anyhow, often without proper plannorgpermission from the relevant government auttesyi
The harmful deforestation and devegetation actisitiave resulted in the continued loss of the oedst belt,
and the consequent savannization of parts of Anarstate. These devastating events have kept thenstof
the state in a state of continuous concern anddeardismay all the year-round. Land, lives, infiature, and
property are regularly lost yearly. The citizens abw so threatened and desperate for their lifgtence and
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sustenance. However, the correct locations of tlsges, magnitude of the problems which would emdbe
government set proper priorities will need to benidfied. This research was set to achieve thipqae.

1.1 Research Objectives
This research pursued the following objectives:

1. To identify the locations and magnitude of thevimnmentally sensitive areas of gully erosion in
Anambra State with a view to present it in a mapefise of assessment.

2. To grade the sites and provide environmentadlged solutions to the gully erosion problems in the
State.

2.0 Characteristics of the Environment of Anambra &te: The Study Area.

The climate of Anambra State is an equatorial talpiainforest type. It is characterized by two msgasons;
the rainy (wet) season and the dry seasons. Thg saiason is characterized by heavy thunderstonchdasts
between the months and April and October. The dagasns extends from November to March, annually.

The rainy season is also characterized by reldigle temperature (330) and high relative humid@&$%). The
dry season is characterized by chilly and dry Hartmwinds. This lowers temperature appreciably @apa
the months of December and January. Its main festare; excessive evaporation, low relative husi@6%)
low rainfall, and general dryness. These resuthadrying of vegetal cover and subsequent bushifigithat
cause high rate of fire accidents, shedding ofdedoy deciduous trees, harvest of farm produce etc.

In most parts of Anambra State, temperature is llystiigh all over the year. The average maximum and
minimum temperatures are about 320c and 2500c ctheplg. Annual rainfall is also relatively high,ith a
mean of about 2000 mm. This rainfall, usually innfioof thunderstorms concentrated during the raggssn
with large runoff volume, is of significant envinmental importance. It initiates deep weathering leading of
soils and rocks in the area. The high intensitya@ifall and the concomitant large volumes of rdinyenerated
accelerate erosional activities, and degrade theTdw prevalent erosional activities in the foofsheet wash,
rill/channel erosion and gully erosion have causege damages to the landscape especially alongidphe of
the Awka-Orlu escarpment which traverses much efdéntral parts of Anambra State. Figure 1 showsitap
Nigeria indicating Anambra State.

&» - Anambra State

! \ j ] 3 [0 1208 MesawE

Fig. 1: Map of Nigeria showing Anambra State
The Rainforest Belt is characterized by growthalff trees amidst thick undergrowth. The trees Haxariant
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foliage. The presence of climbers and epiphytemifog complex tangles is common place. The foresh wi
graded tops and continuous canopy of wide leaves$ypical where human activities are limited. Qilmp trees
are common, and swampy areas have thick coverfiid alms. This typical tropical rainforest vegida is
disappearing in many parts of Anambra State, giwiray to derived savannah vegetation of scramblatl an
bushes. This is due to high rate of human actwitieform of deforestation as lands are clearegtoposes of
farming and construction. Formation of pockets efived savannah grassland is also accelerated thye ac
erosion.

The most outstanding feature in the area is theaA@Ku escarpment with its eastern, gully indergedrp
slopes. Its dip slope runs gently with indulatispdgraphy, dipping southwest wards into the plainthe River
Niger near Onitsha. The dip slope has a major guiyplexes develop in it. The Oraukwu gully extetalélor

at the slope of the Idemili River. Nri stands omack hill which is bounded by two extensive depi@ss, hence
forming a seemingly prototype horst. The surrougdiepressions or gorges are possibly fault linesgaabens.

The soils in Anambra State vary from loose variaaledy soils to compact, wet and plastic clayelg sblost of
the soils are laterite in nature and are oftenvedrfrom the underlying geologic unit or transpdrieom nearby
areas. Some of the soils are cemented and induafedm thin to thick ironstone capping or bantlkey vary
from dark greenish-gray, gray to reddish brownntdish to yellow in colour. Some are however mottted
variegated. Their thickness varies from a few ceaters to more than 20m in extremely thick onesw{ika,

2008).

Anambra State occupies a greater part of the detotrlne Western section of the Anambra Basin. bhsin
formed during the santonian tectonism resultedvinfolding, upliftment of the Abakaliki-Benue trdugnd the
subsidence of the Anambra platform. This forms gomdepocentre of clastic materials. The basin filkesd

with sediments to form a large deltaic complex dgrthe Eocene, and later. There is no known ecigeri
magnetic activity within this basin, hence crystal rocks are absent. The main lithologic unit eblggic
importance includes

a. Benin formation (coastal plains sands);
b Ogwashi-Asaba formation;

c. Nanka sands/Nsugbe formation and

d Imo shale

3.0 Research Method Used

The research concentrated on gully erosion sitésnambra State being a major environmental prolifethe
area. From literature, names of communities aftetig gully erosion were obtained. These communitiese
visited by the research team where the following deere collected from the gully sites and its sunding:

i. The location and geographic co-ordinates of thdly erosion sites through the use of Global
Positioning System (GPS).

ii. Digital photograph of the gully erosion sites.
iii. Factors responsible for the gully erosion geshs- both natural and anthropogenic.

The field work was carried out in August and Sepiem 2013. Specialists involved in the work were
Environmental Manager, Urban Planner, Geologistyv&wr and Geo-informatics expert, Geographic
positioning system expert, expert in impact idécdiion, qualification and mitigation measures.ItFigssistants
were also used.

The existing analogue Administrative Map of AnamBtate was obtained from the Ministry of Lands,v@yr
and Urban Planning, Awka. It was scanned usingHReAO Scanner. The scanned raster data (Map) vess th
imported into the AUTOCAD Land Development 2004 t8afre. Rubber sheeting was carried out. The Local
Government names were inserted into the digitizag asing the Auto text tool.

The co-ordinates of the gully erosion sites co#idcfrom the 166 gully sites visited were plotted the
georeferenced map of Anambra State to indicategmgraphic locations of the sites. These coordénaiere
acquired using the GPS MAP 78 and stored in Midtdsxcel format.

The positional data (coordinates) of the differeategories of gully erosion were used to plot thsitpns of the
erosion. Different symbols were used to depict fiifferent categories of gully erosion. The catégpare:
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i. Category one — most severely gully sites

ii. Category two — severely gullied sites

iii. Category three — moderately gullied sites

iv. Category four — slightly gullied site

Three factors were considered as the criteriahfercategorization of gully sites. These are:
i. Depth of the gully site

ii. Length of gully site

iii. Level of destruction of lives and propertiesfar

For most severely gullied sites, the depths arenf@m and above. Severely gullied vary 70m to 90m.
Moderately gullied vary from 40m to 70m. While $ltty gullied ranges from 5m to 40m.

With respect to the length of gully sites, mostesely gullied sites were estimated from 500m andvab
Severely gullied, between 250m to 400m; moderajalijed sites, between 150m to 250m while sliglgtiylied,
between 50m to 150m.

On the level of destruction of lives and propertigsarby residents of the gully sites were intereié to obtain
the level of destruction that has taken place s@$aa result of the gully effects. Interview réseleals that
gully effect ranges from one degree of destructmanother. Such as devastating roads, buildirags) fands,
springs, streams as well as threatening homestédhsrs are loss of human and animal lives, marketsols
etc. Percentages were assigned to each level efteffMost severely; 90% and above; severely- 686%:8
moderately gullied — 20% - 55%; while slightly ged from 5%-15%.

4.0 Presentation of Results
4.1 Maps Produced
4.1.1 Digitized map of Anambra State showing treal@overnment areas

Figure two shows the digitized map of Anambra Staith the 21 Local Government Areas. It is cleaatth
Anambra State has boundaries with Enugu, Kogi,aDého, and Abia States of Nigeria.

35



Journal of Environment and Earth Science

www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) iy
Vol.4, No.10, 2014 IISTE
JE0504,. 525mE 495621.635mE £32738.745nE 562855 B55mE §04972.985mE
311565.329mN 311565, 324mN
‘ -~ MAP OF ANAMBRA STATE
' f] e SHOWING THE
I & | %, LOCAL GOVERNMENT AREAS
5 2 [ - 1: 200,000
E o i 1o 5 20 30km
Pl & ) : —— ; ]
NIGINAT {
( AYAMELUM
279254398 C ANAMERA i 279254, 398N
\ WEST J
I|
| EasT N
"‘l — g -'I .\.
' - pundxoria 5
..-'r / % i Iy K "..._.\'\___ ‘4::'6‘0
24694347 2mN ju ~ ov .-l % AWKA e N 246943, 472N
= | J / \ RS
7] L~ )
ONITSHA NORTH Jr'
ONITSHA SOUTH i
ORUMBA
b HORTH \
4 ..
ORUMBA
SOUTH
' nnEws | . o
214632.536mN SOUTH S & 214632.596mN
OGBARU = J g
@ o ¢
\ g
I] &®
|
5
182321.679mN 182327.679mN
260504, 525mE 495621.635mEF 532736, 745mE 560655, B55mE 604972.965mE

Fig.2: Digitized map of Anambra State showing theal government areas
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4.1.2 Map of Anambra State showing the communitiigs gully erosion sites

Figure 3 shows the map of Anambra State indicatargpus communities with gully erosion sites anfiéeted
by gully erosion problems.

460504.525mE 495621.635mE 532736.745mE 560855, 855mE 6049729650
3T1565.324mN 311565.324mN
MAP OF ANAMBRA STATE
e SHOWING THE
s, COMMUNITIES WITH GULLY EROSION SITES
I T SCALE = 1: 200,000
1= okm 5 0 0 20 30km
] o .I o
NI Cj NAT | LY
(
279254, 308mN I 70 | COMMUNITIES 279254, 398mN
58
1 Abmgana 42 Heni
2 Abatete 43  Hibo
3 Abba 44 HNimo
a Achina 4% Nkpologwu
5 AdaziAni 48  Nkpor
B AdnziEn 47 Nkwels
7 Adazi-Naow 48 Nnew
-] Agulu 48  HNnob
9 Aguluez schukwy 50 Hnokwa
10 A 51 Nzam
1 Akpo 52 Obos
246042.472mN ol 1 120 Al 53 Ogbunke 246843.472mN
e 13 Amaokpaia 54 Ogid
2 14 Amich 55  Oyolo
15 Aymorka 56 Owim
16 Anam 57 Ok
T Alan 58  Omor
18 Awgtu 58  Onilsha
- 19 Awka B0 Ovaukwu
Lo 20 Awkuzu Bl Onfile
o 21 Aza 62 Croma Etb
22 Azighe 63 O urmeny.
23 Ekwulcha B4 Ozubuu
24 Ekwulu Ml B5  Ubulu-lsaen
25 Enugwu Ukwy BE  Ukpo
28 Enugwu-Agd 67  Ukpor
214632.546mN | 27 Ezia 68 Uk | 214632 596mN
28 Ennifte 69 Umuchu
28 Ezm 70 Umumbo
a0 Ifite Dunu bl Urnunya
31 Ighoukwu 72 Umunze
32 Ihamixos T3 Umugi
a3 Iniaia 74 Unuts
34 Iseka 75 Ul
35 lsuln
38 lsucha
Ex Hanka
a8 Nawfja
a8 Hdikelomu
a0 Mook pataere
41 Mdiowu
O 1 — I i
460504, 525mE 49562 1.635mE 532738.T45mE 569855 855nE B04972.265mE

Fig.3: Map of Anambra State showing the communitiéh gully erosion sites

The map shows that out of 177 communities in Ananfitiate, 75 communities are affected by gully eruosi
This ranks Anambra State highest in the entiredfas$tates of Nigeria in terms of gully erosioreaféd States.
The gully sites were assigned names accordingetedimmunities they exist.

37



Journal of Environment and Earth Science

www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) iy
Vol.4, No.10, 2014 IISTE
4.1.3 Map of Anambra State showing the categoryguily erosion sites
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Fig.4: Map of Anambra State showing the categowy gully erosion sites

Category one gully erosion sites are the most séveully sites. The depths of the gullies are d®@m with
lengths of 500m and above. These most severe ghiliee destroyed several lives, homesteads, bgddiands,
streams, roads, etc. They require a lot of fundseaontrolled. As at the time of this researcl, ¢ffects of
these sites are still on the increase. These gitlhg are located in Ubahu Nanka, Agulu Nanka, Brivignka,
Amako Nanko, Ezioko, Oko-Ekwuluobia, Uruokpala-Oaluband Agulu-Ezechukwu as indicated on the map.
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4.1.4 Map of Anambra State showing the categorygulty erosion sites
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Fig.5: Map of Anambra State showing the categoy ¢gwily erosion sites

Category two gully erosion sites are the severelfygsites. The depth of the gullies varies frommi7@ 90m
with length of between 250m-400m. These sites Haeeight destruction to lives and properties ratede
between 60% - 80%. Category two gully sites areatled in Obinagu Abagana, Enuagu Enugwu-Ukwu,
Umusioma Nkpor, Ire-Obosi, Isiji Ubolo Oraifite, Asi Ugamma Obosi, Agulu, Ubako Nanka, Umudim
Ekwulumili, Isigwu Ekwulumili, Amaiwe Amaokpala, driJrunnebo Enugu-Ukwu.
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4.1.5 Map of Anambra State showing the categometigully erosion sites
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Fig.6: Map of Anambra State showing the categorgetgully erosion sites

Category three gully erosion sites are the modigrgtdly sites. The depths of the gullies vary fr&m to 50m
with length of between 150m to 250m. These site® ladso brought destruction to lives and properfiee map

shows that there are 30 moderately gully erositm isi Anambra State. Some of these sites havevextei
measure of control but not yet subdued.

40

www.iiste.org



Journal of Environment and Earth Science
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online)
Vol.4, No.10, 2014

www.iiste.org

g
ST

4.1.6 Map of Anambra State showing the category gully erosion sites.
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Fig.7: Map of Anambra State showing category fautygerosion sites

Category four gully erosion sites are the sliglgtijly sites. The depth of the gullies varies from & 30m with
length of between 50m to 150m. These sites have lteught destruction to properties and the natural
environment especially the vegetative covers. Hareas at the time of this research, many of thesruader
control through the use of trees especially bamb8esides, more effort is needed to ensure that &ne
permanently checked. The map shows that Anambi@ Istes 85 slightly gullied sites.
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4.2 Digital Photographs of some selected gullyssiteAnambra State

One photograph was selected for display in eacheo€ategories. Below are the photographs:

Plate 2: Gully site at Obinagu village Abaganaegaty 2
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Plate 4: Gully site at Isigwu village Ekwulumili-temory 4

4.3 Assessment of Gully Erosion Sites.
4.3.1 Factors Responsible for Gully Erosion in AbaanState
A proper understanding of the causative factorguilfy erosion in Anambra State would solve the peobhalf-
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way. It will also enable a planner have a good egpiption of the problem, carry out adequate ingasibns,
produce and execute well designed control progrdnatssolve such problems on a permanent basisir&lat
and (or anthropogenic (man-made) factors are resdiplenfor the gully erosion problems in Anambratesta
These factors are therefore discussed:

4.3.1.1 Natural Causative Factors

a. Nature of the Landscape

Hilly, sloppy and sandy areas are easily erodedp@meéplained. Hence, cuestas or escarpments ateqis®f a
continuous geomorphic evolution of the landscajp pnoduce surfaces highly amenable to erosionreseptly
found in Agulu-Nanka and Alor-Oraukwu areas of skete.

b. Nature of the soll

Sandy soils are more easily eroded than clayey &aherosional events are greatly influencedh®ydeologic
(rock) and pedologic (soil) cycles of the catchmarga or watershed. A clayey or shaley area magrbeed
slowly, gradually and continuously until a sandyeas intersected. The rate of erosion then chariges has
been observed in parts of Anambra State, depictagsical erosion cycles in nature.

c. Nature of rocks or Geologic Units

Predominantly sandy geologic formations, membersunits are more easily eroded than shaley ones.
Unconsolidated materials are again more amenal#eosion than consolidated ones. Furthermore, sadary
rocks are eroded as opposed to igneous and methimames which form stable platforms. The geoldgator
is still ignominiously-ignored by erosion contrakperts, environmental planners and managers in Anam
State; an absolute show of possible ignoranceemdle of geologic effects.

d. Nature of surface water and ground water

Surface waters in form of floods, streams, rivasmdrops/runoff water; and groundwater flows, édfit/see
pages, etc., are major causative agents in erdsiochnambra State. Environmental planners, managers
scientists are more familiar with surface watertde In situations where the surface water compbie
checked, leaving the ground water aspect, suchialssituctures would ultimately fail through subfawe flows
and undermining. Gullies at Agulu, Nanka, Oko, Al@nitsha, Oraukwu etc have ground water causative
components. Major landslides occur whenever a daltg intersects the water table of unconfined facgiof
the piesometric surface of confined ones.

e. Total Natural Phenomena

The dynamics of nature such as earth rotation windements and air pressures, temperature and aimatic
changes, mass wasting, natural human living stydefiyities and standards, isostatic changes, o&ote
activities, changes in land and sea levels, e&ctatal natural and continuous processes. Theyceeduraise the
landmass naturally when there is no serious imenfe by man. Erosion becomes a part of the outcomeer
normal conditions, the volume of the earth’s landsnshould be at a quasi-steady-state with accepsaillloses
(and gains) yearly without major threats to theiemmment. But when a serious or anomalous intenfegeby
the elements or particularly by man occurs, theimahtmass balance of sediments is disturbed, aosicer
becomes a major hazard if not controlled.

4.3.1.2 Anthropogenic (man-made) causative factors

a. Demographic factors

As a result of the improved living conditions andrglards, better health facilitators, more foods, ¢here has
been a major increase in human population in teefifty years. Child mortality rate has been reshlicAge
longevity of adults has increased. There has besssive population growth most recently in Anamliedesin
particular and Nigeria in general (Okoye, 2005)erghare more people living and indulging in variednan
activities (farming, industrial concerns, infragttwral developments etc.) that put stresses orm@onment.
These may trigger off soil gully erosion and laimiss. Forests, through deforestation and bushesugh
devegetation, are cleared for human habitation,icalgural practices, industrial establishments, droa
construction, and rural development etc. intenseifsg activities sometimes using wrong methodsséwothe
soil/rocks for mass wasting. These are in attemgroduce more food to feed more hungry mouthgehsed
economic activities result in the building of monarkets/trade centers, more roads to carry hetraiffic, more
houses to accommodate economically active peopleDetmands imposed by increased population and thei
attendant stresses must be considered as majordadterosion causation in Anambra State. Higlogufation
growth put many humans into the environment, themliting more negative stresses and strains #wital it.
b. Non-understanding and Poor Appreciation of Eno$troblems

A fundamental underlying factor is the non-undardiag or poor appreciation of the causative facttnsir
magnitude and the long term negative effects dfygriosion and landslides problems in part of AnearBtate.
Both the illiterate populace and the so-called atkat elites, including some engineers and scisntistffer
from this cancerous cankerworm, a disease of amdgiworance (Onwuka et al. 2009). These people, mhy
even be erosion agents themselves, are not bothatiétheir lives, property or communities areeafied. Then,
they would start to cry foul and shed crocodiledeanaware that over 30% of their watersheds baea lost to
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erosion over the years.

c. Conflicting/ bad Control measures

The present control measures in erosion-prone a@asometimes in conflict, and wrong. Such prastiare
carried out without considering in detail the dymesmand site specific nature of the erosion prokleShort
and/or long term control measures that are nooiflict, and that are relevant to each gully aneararely used
to prevent such conflicts. Biological agro-foresgpgineering and socio-economic control methodsbeaused,
singly or jointly in an integrated manner with dgs based on proper feasibility studies and datdysis.
Presently, this type of planned control strategyn@s in use. Rather, ad hoc and hocus-pocus (ciomius
approach is in vogue. Some people prefer to pléifiggand fraud with erosion problems while thatstand her
citizens suffer and die, and refuse the scient#fiats and realities of erosion.

5.0 Mitigative Measures towards control of Gully Eonsion problems in Anambra State

The environmental problems of floods, soil and ywdrosion and landslides that have assumed dis&gstro
consequences in Anambra State demand carefullypleihed and executed multi objective but integratedy
and control programmes that shall become permaidet.environmental planners and managers that bball
involved must show the highest degree of commitimexgertise and morality.

They must have genuine and good conscience thdlt eeourage the management of whatever meager
financial resources that is made available. Thélpros are so complex monstrous and dynamic, and Ineus
equally-understood as such. Moral, expert, andnfird assistance shall be widely sought for. Sersina
workshops and symposia on the problems for envieomiat education and enlightenment shall be regularl
arranged. Sub-catchment management strategy afd]aplly erosion and landslides control shall bpleyed.
Continuous environmental monitoring, protection andnagement to ensure that control projects apdaice
shall be carried out. It has been, however foundtioat the mere engineering/physical control ofligslby
concrete works cannot solve the problems on a peentebasis. There must be the agro-forestry agpdith
include the use of Alley cropping system, use oftiapurpose and ornamental trees and shrubs, theofis
vetiver and Bahamas grasses, the uses of bambob @ie) which will aim at restoring the site to an
approximate natural environmental; and monitorirgjfitenance of such projects and public enlighterinteae
planting at open lands and spaces, and grassing at@ad sides and open spaces are highly recommiemnte
present devegetation of our environment is disapngawhile total planting up and greening of baodssare
strongly advised. Farmers have to learn new metlwddarming which will incorporate soil conservatio
techniques; so must our environmental managerglanelopers. This calls for effective extension &y and
some financial incentives to the farmers and emwitental managers to adopt new techniques. Roadébsijl
town planners, and developers must learn the imftins of their action on erosion causation ancetbgment;
and organize contingency measures to tackle snglmonmental disaster now starring Anambra Statthe
face.

It has also been noted that the level of knowledlgeut the environment by Anambrarians is still viry.
Serious and sustained environmental educatiorgisined to change the old-erosion-causing attiteteshabits.
Both adults and children should have this enviromiadeeducation. All necessary educational matesatsuld
be used. Government officials, politicians, tramil and community leaders and school authoritieistrbe
involved.

6.0 Further Recommendations

The following further recommendations are made:

1. Since this gully-control work is aimed at deyetent of systems and technologies that are botadsui
to local conditions and adaptable at the grass leal. It is therefore suggested that agro-foyesurseries
containing more of erosion control species in thgous local government areas of the State be dpedl The
nursery should contain not less than 50,000 — D00g&edlings or cuttings of each erosion contretigs for
distribution to rural areas for planning.

2. “catch them young” should be made the best ambrdo gullies-control and more emphasis should be
placed on this approach, using agro-forestry prastand other preventive techniques, in areasetaeyiously
affected by soil and gully erosions.

3. Part of the efforts and resources should atsalibected towards preventive and control of sail a
sheet erosion early enough to prevent the trigffenfomassive gully erosion. Sheet erosion is wiead but
because they are not as dramatic as gully erog@ople tend to neglect or ignore their existenet.Wwhen they
develop they do so with a bang!

4. Tree planting campaigns should be intensifiedithere should be legislation/laws for afforestatémd
against deforestation. Enlightenment and conscieassin erosion control should include land usethaifithe
people in their agricultural practices and cargegfetation.

5. The people can recapture the earlier habitasfting economic and ornamental trees on theirdaamtl
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in their homes, thereby greening up everywheredliegi the natural rainforest belt that is now djsagring
from all over Anambra State.

7.0 Conclusion

Reasonable men do not sit to wait and yell at timfortunes! They stand and fight them. Neithgealogist is
needed to postulate or a doctor of divinity to jcedhat will be the fate of Anambra State in thearest future

if the present rate of erosion menace is allowepaiist unfettered. The disaster is now foreseeatiminent
and clear. Our lands are vanishing under our lagikazhl gaze. Utter economical hazards are staregyone in
the face and destroying humans and the environi@ht Towns all over the state are contending tita
stunning maladies of gullies. Every morning, onekegaup to a cacophony of cries and wailings from
communities been destroyed or threatened by erosilages and towns are facing extinction as ailtesf the
havocs of erosion. Towns caught in this mesh larttesit misfortune, and fear that they might goway of the
fabled lost continent of Atlantis. Never in the pdsmve so much been lost by so many to erosiahisnpart of
the world. It is hell on earth!

Hopeless as the situation may appear now, it dhibetarrested if timely, realistic and concertgdps are taken.
Erosion behaves like a cancerous tumor. The paintamor of today if unsevered by painful surgery
immediately may develop into a grievous and fasadoer of tomorrow. On the other hand, the harmidissof
flood you see and underrate today may become tpesdimg valleys of tomorrow.

The cases for Nanka and Enugu-Ukwu gullies ana thsastrous impacts are well known. In all thes@mo and
flood threatened areas in the state the storiesh&resame. It is mayhem, nightmare and uproar exere!
Horror, deaths, maiming or crippling of people thgb gully-falls, loss of buildings and land etce @ommon
place! The story of disasters in one community imigror-image of the other. More effective and newe
strategies for control, stronger will power, andrenfinancial resources are of the essence.
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