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Abstract ;
Exposure 1o climate variability ) ,

drought uim’ desertification poses ﬁ!;;?mﬂ(;’:g;l f’fskfn;i ﬂ’.xfremﬁ: 'mot“ i

| - A 3 communities in the sudano
_u;h_ehgu region of ;’W_ggna. The study aimed to assess adaptation straiegies for
reducing .r.fn" mlhzm'ub_!'hn_ of communities to climate change in the zone. In doing
this, precipitation effeciiveness parameters such as degree of wetness/dryness
divdrologic-ratio ), specific water consumption (SWC), shortest and mean Ivn.s;'!h of
cainy season as well as rainfall intensity and mean annual rainfall amount for the ﬁv?
(§) selected States in the zone hetween 1940 and 2010 were computed and wsed as
indices for vulnerability ranking of the States. The parameters were: A communily -
based Foeus Group Discussion (FGD) and semi-structured interview were also
conducted 1o ascertain the local climate change adaptive strategies i the
communities. The results of the study shows that for the overall vulnerabthiy
ranking, Sokoto State is highly vulnerable to the drving effects of climare change
wilowed by Zamfara, Kaitsina. Kebbi and Niger respectively, in that order. Resull
from the study presenls an interesing eco-climatic scenano, which shows that even
under normal condition rains may nol start until the third quarter of May and may
end by the first week of September, giving barely 120'days of rainy o Ut”t’ :
also the possibility of rain starting as late as mid-July and stopping by the middle of
tugust to give barely 30 rainy days. as occurred during the 1972 droughs tn parts o
the zone. The direct implication of these findings is that there m{w be s}wrz‘a\gs of
water for the use of man, animal crop production. The analysis further ".""""".’“'TM
poor adaptation technigues within the communines, while Pmb["m of desertification
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in the region can be traced to physical factors such as climate and weak _re.-n’l ience

of land in these States as a result of drought, human factors such as inappropriate
land uses and deforestation seem to be the most important cause. The szz.fc{y SUggests
the need for integrating adaptation measures with a’evei‘opmen_f fJf&W”{“TS‘ fowardsy
achieving developmental goods of the region. To be effeczwe: minisiries and
parastatals that are responsible for development, finance, economic planning, lun(
and water management, and public health institutions needs to be integrated. This i,
because it is within these Agencies that adaptation strategies resides.

Keywords:  Adaptation, Climate Change, Climate Variability, Drought Severity,

Hydrologic Ratio

Introduction

There is an emerging global scientific and political consensus that rising
concentrations of greenhouse gas in the atmosphere, which are largely induced by
industrial and other human-related activities, are having si gnificant impact on global
climate. The marked change in awareness and convergence of views appear to hin ge
on the increasingly more definitive scientific evidence on climate change and its
current and future impact on sustainable human development. This development has
helped to make concerns about climate change a leading global environmental and
development issue in recent years.

In the last few decades, the scientific evidence of climate chan ge has become
more prominent than ever before. The awareness of climate change has
unprecedented pace and it is now accepted as a major threat to human survival and
sustainable development. Its increased adverse impact is expected on the
environment, human health, food security, economic activities, natural resources and
physical infrastructure. The Stern report as pre by presented IPCC (2007) on the
economics of climate change presents a most comprehensiy
tmpact of climate change over the coming decades. Accordin
change could create risks of a major disruption to economic a
scale similar to the great wars and the economic depression o
century. The report further estimates that inv
would be required to avoid the worst effects

Africa has been portrayed as one of t
of global climate change due to her Jow

increases in extreme events, resulting from widespread poverty, heavy reliance on
ruin-fed agniculture, lack of economic and technological resources, insufficient safety
nets and educational progress (IPCC, 2001: Reid and Vogel, 2006). Some studies
have observed that Africa is already close to the limits of her coping ability, (Sokona
and Denton, 2001 Davidson ez al., 2003, Mortimore and Adams, 2001).

spread at an

e review of the likely
g 1o the report, climate
nd social activities, on a
f the first half of the 20"
estment of two percent of the world GDP
of climate change (Stern, 2006).

he most vulnerable regions to the impacts
human adaptive Capacity to anticipated



Assessment of Climate Change

lnerability Impacts in papeq

Available 1m:_teuro.10g1cal data in the sudano-sahe i
_.‘1-;{ig'i1(—"4' of inurf?ismi 1:31t‘rte§npf31—;1lurcs f_;w@r the past 90 years (NEST. 2007
ruhimt?ﬂ to i.,ecuil.m%, I?L'l%];ts Sm.ce; 1960s. There are Clear intds'(,:an;nsa r.;r}:.jf}* m._
Jimate v.umblltb‘gbpeu'a y I‘ramtall (bqth magnitude and dist‘ributm:) Ut,h.{:;
mospheric c:rct}lauon patterns are ch Vem.. fmd
peidences of climate-related disasters are increasing  (Adefolaly 2006).  The

rojections of 1‘he‘ IPCC E{ork}ing Group-1 predict that Africa’s warming trend will
pecome 12 times more than the global trend and the sudano-sahelian zone will be
ipout 3-5°C hotter by the close of this century. By this prediction, sudano-sahelian
Jone of Nigeria will develop the following characteristics:
g Warmer and more frequent hot days over most land areas.

Gi)  Warm spel]§ as heat waves frequency increases.

i) Heavy precipitation (rainfall) events increase over most areas,

(qv) Areas affected by drought increase.

The extent of drought and desertification in Nigeria shows that areas of north
of latitude 10°N are more prone to drought and desertification process. This region
ncludes the sudano-sahelian zone of Nigeria which covers substantial part of
Northern Nigeria. The total land area currently covered by this zone is about 326,000
«m. which when compared with the 140,000 km’ estimated from the World
Desertification Map by FAO, WMO and UNESCO in 1977, shows significant
southward migration of desertification process. _

Drought is recurrent phenomenon in the sudan-.sahehan zone of the ;auntry.
Following the early season, the first showers usue?lly si gnal the time of planting. In
wrn, an unexpected break may result in the withering of emerging plants. even
(hough subsequent rainfall may be favourable for good crops. SlrmlaT]y, if the mt‘al:
rainfall is inadequate, or it terminates early, the crops may not mature and yle_lﬁcis wil
be low. Thus, it is often the distribution rather than the total amount of rainfall that s

a more significant factor for agricultural productivity.

- : 9 ig important for two reasons:
apti te change in the study area is Importan o
Adapting to clima g the zone are inevitable and, indeed,

first. some climate change impact as evident In or if all GEGs emissions
are already being observed in myriad sectors. Seccfnd, evell‘ld! continue to rise and
were (o stop completely now, average lemperaires fwouossibl}’ decades, because
climate change will continue to impact on B ?)cal adaptation strategies
of lags in the earth’s natural processes. Hence, as§ess]mgl C ot climate change in
will be of great importance in dealing with the inevitable 1mp

the sudano-sahelian belts of Nigeria.

lian belts of Nj geria show

g 30 and 15% East of

Study '
¥ Area longitude ator (Figure

| The sudan-sahel zone is Escg e bemeiinjéi“ North of the Equ
Greenwich Meridian and between latitudes 9° an
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Thic sone stretches from the Sokoto plains through ﬂ_w n(mh.(‘tr:[:;rrtj,;:“{.?Eiuf'lg-

Byl PR R btmmlk . Chad Basin. The extremc North »I“E[, ey c “!t.,iap
H;;:Jrliullid: [:htlrugiel:t} flri]ftlgf‘-‘i- sharing e W:Ih [h:i: ;ii:lj‘; da?re dﬂr;ei;cd f;:,f:fv:
ay ‘ : : in Nigeris " s "
e Nigr Republe T St 0 Th e of i
mvesugulmﬂ o 'tﬁ-altemalt{11g wet and dry seasons. Rainfall amount 1n thi region
5 1”.2’1&"1&52 1000 per annum and is usually expressed Erztt‘i??he fntr::?:ih
if\-jlj\jind-()ctober. The rainfall is highly variable al.’ld r}t}fe?:?:[i;irft—zonal difference ;.
IS \-;:ry high between the months of July aqd August. e ot SN TS
the amount of rainfall received in the region as the sou

and is less variable compared to the northern section.

1%

NIGER REPUBLIC B

BENIN RIGPU%LII/
Vi 7

Legend

s rtn@lional_Boundary

StateBounclarne

o <3 20 100 1503 204
[ Pilea
——— e ~

Figure 1. Study Area
Source: Department of Geography, FUT Minna (2011)

The gross features of rainfall pattern in this region, as in other parts of the
country arc usually in association with what is often called- the Inter- Tropical
Discontinuity (ITD) (Ojonigu er al. 2007). The movement of the ITD northwards
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e
_eountry between January
3;1‘:1“ ihe \l‘ g il\'ll"l desert aft y and AI_IEUSL and its ref —
o e Dl Tt el ‘ Er £ 5 y ; reat .
fans" 5 tml‘tll The ITD itself ij\:-:gum‘ cause much of N‘-mm_ the southern
il rainidi. . 5 the bo 1geria to experi
: erience

asOf _ _ ; : " undary ;
gou x continental (€TY air mass of northery Y at the

: i 2 ground betwee

AL : . 101 ; ween th

o mass of southern origin. With; 181 and the moist Tronic 5 _dry

1! At . SRy in the mT AT-mass ; st iropical Maritime
L1 producing systems, such as the disturban ass 15 enclosed a number of

. -

. 1 aq 1] -3 % % III'IES 2 e
s )s m.}uall‘ Ilirilt-i:“ll(i 1'&‘» two tropospheric jet streams. It is(i;peu"“y_ the casterly
Lystems that influences the amount and seasony] clis'n*il:u‘lticme ;‘_ﬂag_n':tude e
: 3 ol rainfall over the

jegion-

M@ﬂmdnlogy
In pursuance of the study objectives, two sets

y data were . of data, namely: primary
secondary e weiljc.geperate(!. The primary data include obse ?{i‘ }‘mmaryhand
arameters of precipitation effectiveness which was used to dr e .dnd derived
yulnerability of each state to the drying effects of ¢ etermine level of

- ; limate ch; ,
collected from the Centre for Climate Change and Freshxvat:: %g:s-o The data were
FUT Minna for the study period. In like manner copies of a questiennz;':ee; ESECERJ

as used

obtaining infor.mati.on from respondents on level of vulnerability to cli
precipitation effectiveness parameters were derived in Kebbi Kzisin;f lsmite char}ge.
and Zamfara States. These data were used to compute: ’ . Sokoto, Niger

(1) Onset. cessation and LRS

(iiy ~ Hydrologic ratio (A), and

i) Specific water consumption

The onset (@) and cessation (&) dates of rains were estimated from graphs of
pentad rainfall values. The Pentad Rainfall each year were computed from the
formuid: |

PR S p —n)= pRi_S,'p =n—1}+ t = Cl‘q,_’rl— 1} & g
T..":E L=l g RR {:?.', 3}

~r=pin—1i+1

Where:

RR (s.t)= recorded rainfall for a particular day (1) at location

PR = cumulative rainfali for a period interval a, ascribed 5,
7. 10 etc.

T = values depending on range preferred 5 for 5 day

pentad. a is 5

Cessation () refers to the end of a rainy season. It is marked by the last

inflexion point on the ‘Ogive’ before it becomes parallel for the second and last time

o the abscissa. Thus, it usually lies somewhere before the last rain is received. It is
the effective end of the rainy season.

Having determined the onset (@) and the cessation

(he pentad numbers, the effective length of the rainy season

(¢) dates of the rains for
(LRS) calculated thus:
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LRS = (¢ - D)

A total of 70 Local Government Areas (LGAs) were systematically selecieqd
for the administration of the questionnaire; Sokoto (11), Kebbi (15), Katsina (17),
Niger (10) and Zamfara (13). A total of 7000 questionnaire were administered; iy,
each Local Government Area. A Focus Group Discussion (FGD) was undertaken iy,
the studied communities. This provides a good complement to the semi-structured
interview (SSI).

The computed derived parameters: mean, onset and cessation dates, shortes;
length of rainy season as well as specific water consumption are presented with
appropriate comment for each States. This was used to determine the vulnerability of
each State to the drying effects of climate change. Numerical scores were assigned to

the vulnerability ranks as follows:
Very high = 1 High = 2 Medium = 3 Low = 4

Scores were summed down columns to derive a weight or measures of vulnerability,
the four indices were averaged to derive a mean rank score. The response of the
questionnaires was analyzed using SPSS 13.0 software and results were presented in
charts to ascertain the past and present traditional adaptation strategies and expertise
in the communities.

Results and Discussion

Precipitation effectiveness in Katsina State

These sets of data, consists of analysed information on rainfall intensity, mean
annual rainfall, degree of wetness/dryness and specific water consumption. The
breakdown of precipitation characteristics for Katsina State is shown on Figures 2-7
below. It indicates 'that the earliest mean cessation is around September 27,
occasionally rains persist until November 05 around Ingawa and Kankiya. The mean
onset is earlier in the south around Funtua and Danja, which has over 150 rainy days.
The rest of the state has between 90 and 120 days. Only a small section in the north of
MaiAdua axis has less than 90 rainy days whereas the southwest area around Funtua
and Danja has over 150 rainy days. The central west area around Jibia in the north
and Kankia in the east has 120 to 150 rainy days.Only the southern tip records a ratio
of 00 to +200; all other areas record positive ratio with areas in the central part of the

state around Dutsin-ma and Safana recording over +1000 of specific water
consumption.
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Fioure 3: Katsina State Mean Annual Rainfall
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Figure 4: Katsina State Hydrologic Ratio Consumption (mm/Area)
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Figure 4.5:  Katsina State Specific Water
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‘recipitation effectiveness in Kebbi State o o
Figures 8-13 depicts precipitation effectiveness characteristics at district level

nd Ben:

state. On the average, rains last until October in the state. Only small areas

v 7 Rains last
, and Kande have their rainy season stopped by September 27. Rains last

ober in the southem tip of the state. The average onset date of the rains ts

Only a small area in the West around Bunga has less than 90 days while limited
ast of Zuru and around Tunga have over 140 rainy days.
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precipitation effectiveness in of Zamfara State
: > i} B "
Figures 14-19 shows that ir

o

: i I‘{«U_n,'i:'ll"l ”][nhin s . "
seedreval Belte oy ARSI, ebd by TRIEC@N _.R,.;“-.—.-_Up!!_iig g_l; ee I ) L LEYy
A TRETIN belts around the state, strangely s i e S S5

17 and moving northwards. reachi : -
! ! rthwards, reaching October 17 in the middle and some Sailan Ji
(he northwest. The mean onset of = e POTLICHTL 300

“1ains also follows the same pattern with the
cormerdt R3GAT GRd B i £ s ' OHOWS (NC same pattern with the are:
J'!.‘Ii':hi_ HU‘..;! and bawa ‘i‘t‘:Cinu-;g r{iiﬂﬂ het‘()ﬂ“« AI)I’E} | ) l Witk e S

i‘“'r““.ﬁ- II“’}“ the south before [')i-;‘i'ii-'._'liiip!_':.
| Lo gl 7. Only a small area around fsa
ey ?' 1 = S - ai oy ; . L3 | 4 £ Al N | b T |
m ‘“; tl?‘s ilihlf‘j;;-i‘h'- hdh_ ik ”‘lan 90 rainy days. The bulk area of the state have
ll‘:'“:;ﬁ;-‘{: PN M Lk BRLILY i:lilys with parts of the east and west having over 120 days
On SWC, some areas in the south : . g © : S.
AR TS R B ol around Mutumi, Dogo, and Kwimbara record 00 to
rot small area between Marafa and Mararaba records less than 00.

The other areas qf the state show ratios of +200 to +600; +600 to +1000 with northern
up north of Isa displaying a ratio of +1000,

Figure 4,13: Zamfara State Rainfail intensiiy
(mnvhr)

.Figure 4.15: Zamfara State Mean Annual
Rainfall

it

!ﬁgur «Hﬁ a’;’,;mf.a;a STL;; irl';t—h;ag!c Ratio Figure 4.17: Zamfara State Specific Water

Consumption (ymuny/ Area)
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Figure 18: Zamfara Htultc Shortest Length Figurel9: Zamfara Si;{ml-* i:h”dn Length of
of Rainy Season ainfa

Precipitation effectiveness in of Sokoto btater _ |
Figures 20 - illustrates that only a section in the western part of (i

VEE Otk a
LA +HdAlp

mean cessation before September 17, this is around Gota, Kantin Chana arey i
last later than October 17 in the eastern area corner. Indeed, the pattern of
cessation of rains is very interesting because it starts from the west ang n,,.
eastward. The onset of rains follows the same pattern running between May and jy,
Some areas in the northern fringes of the state around Gada and in the souih
around Shagari record between 80 and 90 rainy days, enclosing areas haung less 1
80 days- the lowest for any area in all the states under study. In fact, no
Sokoto records up to HU Iamy ddys -

= PR, = —— L e

Figure 4.21:Sokoto State Mean Annual
(mnv/hr) Rainfall

Figure 4.20: Sokoto State Rainfall Intensity
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Impact Vulnerability Ranking of the Study Area
Because of the belief that the main impact of climate change in tropical and
dry sub-tropical areas would be increasing aridity (Issar, 1998) and increasing
drought severity (Olofin, 2003), the focus of the study is vulnerability to drought and
lesertification. To this cmi the Degree of Di }ncss!\-‘\feirieszg (Aratio), Mean Annual
.af_;_‘_i;ﬂ‘_;a.ii (MAR}, Specific Water Consumption (SWC) and the Shortest Length of the
& season (SLR) were e"*v\,.uruhu! and mcs.i as the indices for the vulnerabiliy

in Ji;'”.‘ this, the states were ran ked in terms of each index of vulnerabilify
ranks each state obtain for the four mdlws WEre Nhgrgg@c to derive a mean

rank score, The average rank score was Lé'tst‘{f to derive the overall rank. Tnt result of

> ranking 1s as presented on lable 1,
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able 1t Vulnerability Rating of the Studied States
| Indices l?egree of Mean B Soman .
Ranking  Rank Wetness or Annual h{m"'ﬁ" Water Shortest Overall Mean
S Dryness  Rainfa)  “Omsumption  Rainy Days Score
| (Most) ; nk:_\m ; e Sokoto Sokoto Sokoto Soketo (1.0)
A I dard £.d ’ 7 s B b 11) pt
3 h‘;‘\ 1]1: ; l\:?: :1‘;? f{l,m\i-dm Zamfara Zamfara Zam?a{;a{ (;{)l )
B Kehbi Keinbi !Elé?::tr:ia KKH l::;_a Katsina Katsina (3.9)
l- i oer 1 & e 1 K b i
yleast) _TOEE Nger zilger Niger N?_;e: ll\{if;g {(ig)}

SF{E‘CG (Authors’ Field work 2011)

1 _,»’-\s 1llustrgted on Table 1 above, the overall vulnerability ranking indicates
that Sokoto State is most vulnerable to the drying effects of climate change. Sokoto is
(ollowed by Zamfara, Katsina, Kebbi and Niger in that order. Niger state is thus the
least w_llnerable pf a_ll the five (5) states in this study. This result presents an
nleresting eco-climatic scenario; it shows that even under normal conditions, rains
may not start_ gmil the third quarter of May and may end by the first week of
September, giving barely 120 days of rainy days. There is the possibility of rain
starting as late as mid-July and stopping by the middle of August to give barely 30
rainy days as occurred during the 1972 drought in some parts of the zone. The direct
implication of this is that there may be induction in water supply in the area for
human, animal and crop production. The drier conditions and decreasing land space
would force people to overuse the resources of the affected areas and drive them into
marginal, delicately balanced ecosystems, thereby compounding the problems of
deforestation and soil erosion due to the pressure of people on the fragile ecosystem.
More and more desert-like land that is not capable of supporting sustainable

. development would emerge, except precaution any measures are taken.

Besides the expected increasing water deficit in the study area, evaporation
from the surface water bodies would continue at the rate dictated by climatic
conditions (Olofin. 1985). Consequently, water management sieps should be taken to
umeliorate the effects of these natural hazards. There is, also the need to adopt
methods that ensure optimum use of water with less wastage as well as to embark on
waler resource management strategy that encourages conservation (including
sustainable dam construction, controlled ground water exploitation, and rain
harvesting), if the Millennium Development Goals are to be achieved in the zone.

Climate Change Adaptive Strategies in the Studied States .
The result of the questionnaire administered as indicated shows that the major

oceupation of the respondent in the five state is agriculture. Over 70% of the
respondents are farmers while those engage in agricultural activities 25%. These sets
of activities are most affected by drought and famine. In all the fivg states, the art of
food storage is historically sound and respondents highest priority and crop for
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storage 1s grain (55-75%) Tuber ( 10-25%) 18 next while vegetable
_ : = sy AP . it 1
combination of all farm produce score 5- 10%. This signifies the place of gpy
most preferred crop which should be given highest priority in advocacy, gine, - (e
' FITVPUTE ane

strategic adaptive plans on drought and famine.
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Local Adaptive Technology for Food Storage Shelf-life of Food Stored

On method of storage, the barns vacuum containers and drying are mqg
prominent in all five states examine. These are ageless strategies that have been in g
for long. According to the respondent, this forms of storages are done seasonally
last for between 3 and 9 months. Most of the respondent however belief that adaptive
capacity of rural dwellers is more efficient than the use of present day silos which is
being constructed across all geopolitical zones. According to them, the local technicy]
know-how of the different stakeholder should be consider before embarking on sych
multi-billion naira facilities which often times get rusted and contract have to be re-
awarded. Tt will be record that silos were first build in the 1980s and differen
government have continued to re-structured with limited economic benefit.

Result obtained from the field has lends the credence to the earlier findings of
Appledora, (1977) on migration during the 1969-1974 drought. Between 50 and 65%
of respondents confirmed that migrating to another or settlement is common while 20
_40 indicate that sizeable number of people prefer going to relations during period of
harsh climate.

The complete agreement in all the five states suggests that, cultural
similarities are high and should be explored and exploited. Cultural ties should be
forged further to enhance communal responsibilities in future efforts to curtal
negative impacts of climate change. This study is of the view that activities that can
bring people together should be encouraged as it is only where there is cordiality that
“Book-me-Down’ credit strategy to keep body and soul together will thrive and be
sustainable. This can only be possible if there is mutual trust between neighbours,

On environmental protection for preservation and conservation, development
of shelterbelts, windbreak, early cropping are consciously inherent in environmental
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anagement skills and expertise. It is also wise for authorit y
local dwellers on development of community projects. For
ng that have no economic or health benefits to the rural dwellers
® Service support,

_ The .P.GWHI, generation of rurgl dwellers in the study area are making life-
saving sacrifices for a gyaple. This is demonstrated in" their pattern of food
consumption during drought. In most cases children are fed firgt and adults eat the
remnant, whilg the adults work less (burn Jegs €nergy) and rest more. The dail y menu
iy composed of grains (70-90%) in Sokoto, Zamfara and Katsina) while combination
of grains and tubers dominates in Niger and Kebbj. The most scientific option 1o
reduce food consumption and Increase suryival for longer periods is by eating twice a
day during droughts. (In fact, it is only in Niger State that people eat twice a day, in
other 4 states, it is only once g day. However, most of the respondent in this study
tover 90%) depends purely on fuel and thejr énergy source.
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Conclusion and Recommendationg

Climatic variation and change in the Study area has caused substantial damage
to households, communities, natural resources and economies. In many of these
communities, the damages are increasing, giving evidence of an adaptation deficit,
This means that practices in use to manage the climate hazards are falling short of
their expected returns. Evidently, climate change threatens to widen this gap in the
sudan-sahel zone of Nigeria. Action now, aimed at narrowing the deficit, can yield
immediate benefits and also serve as useful first step in a longer-term process of
adapting to the changing climate.

Even though drought and desertification are difficult to define, they are at
feast best identified by land degradation of various types. These phenomena constitute
¢ menace 1n the extreme sahelian part of the study area, particularl y in the shrub and
dryv-grassland agro-ecological zone. While there are physical factors such as climate
and the weak resilience of land in these states as a result of drought, human factors
such as inappropriate land uses and deforestation (often the result of physicz;xl_chu.nges
ad their concomitant stress) seem to be the most important causes of desertification.
Bused on the findings of this work, the following recommendations are thus put
WM ard:

* There is need for authority concemed to create room for enabling people -
k . ahli ess of adaptation 18
Surmount the obstacles of adaptation. Enabling the process
the most important step that the public sector can make.
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h development planning, an actions lwh‘echﬁ Jr
exploit the complementarities to advance both aduptgmm gfi_:jf sji_:w]r:%
goals. To be effective, integration needs ;tﬁ {;ngggmﬂ ijn”_"-'*-”fri __'r"‘_';
tesponsible for development such as finance 1nstitutions ;{ma. !.fﬂff} | aer
This is because it is within these agencies and among their sta_kehm{icr» where
much of the sector-specific expertise that must be engaged resides.

. Integrating adaptation wit
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