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Abstract

This study aims to relate phenomena of bare groud distribution with land condition in a fixed

dune area in south western Niger.

as well as that of the bare grounds were carried out.

For that purpose, a geomorphological and pedological survey

The results were as follows.

1) The study area was mainly divided into plateau and pediplain, where sand covers dis-

tributed with various depth. The soil types of each landform unitl were characterized mainly by

depth of sandy layers.

2) Four types ol bare grounds were recognized in the study area; (1) tiger bush lype, (2)

termite mound type, {3) wind erosional type, and (4) slope-related type.

The {ormer two were

considered as naturally-formed bare grounds, while the latier two as mainly human induced ones.

3) The rate of bare ground occupation increased considerably from 1975 to 1992, and their

distribution was localized on the areas without sand cover (plateau) and with relatively thin sand

cover (pediplain), and on the sloped areas with about 4% of gradient.

4) Depth of sandy layers, which may decide depth of effective layers for plant growth, was

considered as one of important faclors conirolling phenomena of bare ground formation.
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1. 0 &I

7 7 ) A0 SHELFETIE, 8% 20 iV
PN & REED IR R Do TRIEAL | HsgfT
LTwaEEbhtnd (FIRS, 1991), T E TOW
HTI, BEMOEBESE LT mEGORN S
SN 5, HHIOEKIEABIC XS EMRFEOHRTSH
BT, ARRENBZOEE6GD 5, - T,
WELOREE U CHlloIAEFIHET 5 20icid, %
N HHHLC T 2 HEAERT & - TR L THL
CEDBBBLEIL L, RS OEERIT T T, b
E D SO 5D B HIGHE O SRR, ERHIAMER S
NeFTVWI EAEITH b, s MY 5B

I hE R A B 5 & & b A Y B -
TEOLHTHETH 5,

AWFROLIE, T 7 0 HD=Y = —LiEREH Ol
A EHE BT, SEEELL, 200, Bk
CHHPROEBER S T it k0, HHEL P9 Wit
S GUE - 138) 2BEFT 2L TH 5,

2. XIRMIGHE

7 7 0 H O35 BRI, PiEEER it
w EED EHESEIRCE LTV S (K-1), 2Ok
R E P2 TOF N SIAOE Zo T, HREREE
4 LT & s hTtws (Gavaud, 1977), & OEE
B EEzh s =Y = — VBT, HEH=7 £ 1

BRI R P B HER BRI AL T060 ALEETILIX It 10
F—0— o EE TG, BB, oS, EoR

%5 I'H




40

[IBOMIBYE 5574 55 (1996)

West Africa

(Y
M

Volta R.

1
3
S

(AR Y ., R
kY i e
Y Niger I?

L. Chad
200mm
Ol
PR TE=) 700mm

REIITEL

[ Active

5N Semi-active
Stable(active
“~ Precipitation isohyet
I Altitude >500m

B Study area

Sand dune

©

0 500 1000km

-1
Fig. 1
(after Pieri, 1989)

M5 T0km KA ITNIB S B AR 2R RHIR E LT
WA, AHUBIEE HEREZTIHRERLazYF RS
Ny =3 P EFREN 2 RERE %R & 4 5 TR
ST kX > THEb L HITH O (Gavaud,
1977), RbImOFHEICIE U T, HEOENREL D T &08
TEiLg,

AR TV = T A A BT B BEISPEER KR
548 mm (1905-1990) T& % »5 (Sivakumar et al.,
1993), 1968 4Fn & 1984 {F i iERKREE S iz L1z
S BRI I 450 mm-500 mm O H D (Re-
sources development associates, 1986), HME/KEM
100mm KR LT &3,

AHIER T RSB TS B ¥ L FEAREE R L
THIG R A, BRI O A EIZ B A > DRIk
D F— WIEMBEFHOPTH L THEEREATOL S, X
R =L 3 Ly b T, FUBREOBRGICE b HR
1 OMEETTE Y, INESERRICET T 5 & 5 AREREE
K s 5, —F, 7 VEBROBEGIEREOZED
AT IEIEEE L, FEEERRH L2 & 0 BRI RE
EEBL TV S,

3. WEAE

1 HEXSEOER
TE EORARFIIC & D, FESERERREMTL

V7 7 ) i B BIEER o4 f & Ao (7 (Plerd, 1989 %5/
Fixed dune distribution in West Africa and location of the study area

WY % R L 720 )T U e 7R EL ORI 1/
62, 500 (1975 ) TH B,

2) THEREE

HOEHAr & & HEAEEMLT 5 T & 2AMEL T,
WRHIEN O FIROSBERM T 5 5 v &7 Mg -
T HERAE R L 7o Wil Jd &3 150 TH 5, &
fo, FRFM7s LIEWT A SRR L7z 138y v 7 v RS
L, %54 70 OB MRS 1, AHIROWIE
s ES THERE LY v FAN—E LTALT
CEWNTED, SOV Y FHN—DHEETELML, @
BRICRO &S S AL, 37805, v
FhN—DEBICIDHIEY A4 7R THL, RICREKRE
ORIRETO MBI X - TS LT, O HEOSHHE
AR (AET25YR), WIRkET (GYR), WM
(15YR), JKE1fa (10YR) Th B, 7272 L, Ko+
HRERT I EHBEET A0, ARTELITRY
B, AV FAN—%FEMETETHTRESICEDES
Wk - THAS L, EXoXSoE R, BHE, &
W (Im KD, HEmEY Om Pk 2m &6, B
@mPlb) &L,

3) Lih#AESEROER

1975 #E & 1992 ot & h- e B E O BT
ko, HHESEREER Ui, 7, BRMEY 7
b 7 W THE PRSI A K oo



YYRY YL

= — VEEPEH

4) BHEOETERE

ARFRIC B 2 3 [EhEE TS TE 5
DL 2D, RSV, £REbHTDLE
Wiz, REERmASEE: U TEET 5] &ERS
%, fidZEy e Lo X bHEEET A AEE
ROMIRE LB N2, KB O £35S oS
KABEUOmERETANGNS 2, Z0RIFREH
BT, SS5EoBOERNRREsEsE- I tnrk
BLEHHI & X TE B E A Uiz, MIHERA L
Mz >\, 1975 4F & 1992 AR Ic g s i Zeh B
DWBIFENIC L D RHBR OB L HE L ke, MRITHIL
3, EPHEOWNRHEE A+ v F—Ta VY2 —F —

KD AS, EEWUEY 7 FZ2H0T, B0 S
A b DORIIER, RS s A LB L, REgER
wRD Tt
4, WHERLEER
1) #FE - TEEES L THASBONE

SRR ORISR % X2 iT, B X CHES RN %
B-3 IC/R T, HRHB DM % K E < 5310 3 LiRERS
oI BZEMEZNERN L TERSNRFAL LA
VBTV, LT, $ Y FAN—FEbIID
RFEAL LAV 10cm S m OFES THEL,
K3 12Rd & 5 kA IRHEEIEEL L T i, EARE
EoLBWRIEZE00 E-T, BHIBEEIZSHT L.
g, RFF A v ERRBUFEHOBMEEAS o8
ERENAIEIT LT, B AIicE->Tw 32, Bl
ALK D B DA T, % DHEKE LI IR
T 5o FEIINTIA - THETHHEDOH L TV i,

Y FIAN-OHREL TOIRWEHITR, BHROEKR
M EBHAEBHRICAHT 594 H— T v ¥ = EFREH
SHMERBLETY (BE-D, zhicy Ly v Fh -t
OBAREEIEARORAT 3 HHE L2 (BE-2), 20
F YN AN— FORERIEVCERICh T > THELE L
THHSNTOED, v Fho s —D i nSHids e

ith

» [ER sty

ik BHH DM & LA 41

ELTRMENE TR ote, TDXDICHARE
v Moo LTl Th B o, 7E
WHE FT) Y K N—DONTERER S & alfET
&H o1,
FRASHIEN S oliF, BEoK SR, +iE
g4 7, BROMALOLL FHIFIHEE-1RT, &
fz, M4 b 5 vE7 -1 (T-1) OHE & [ HEORWT
iz L, K51z hici » 7o Bl e R 3, Rl
L@#VFﬁﬂ—wéonmD%f &, BRE a0

WEGH I E» S (P-D, ABRBEAZIT
TiCHE L, BHLA FERERY 5 2 FERIBRLT

Wiz, HEREEET, BB onBITE G, AHIN
DHBRIEBCRIVOBARED DN, FHIMKICEA
T TNLOEHTEOTREICIIE 10cm OFES I
HeEcERE L b7 2 )y 7EHAHEEL, —,
WHE g E I L - THEOE S, BLUmE
BoLEHsRE -4, $RDL, (IERETE (T-1-1,
BLU1-2), WENECHHEL GmBlD), KEahs
ROERY, PHEFA LA i (9-3 0L -
3a, BHLCHEMNELGNFA 74 v iciY), BED
EXid 1m~15mER L IENEC TELottoi
AR - foo T OHUERLNT Hicid, BB T o
LB EO< a7 = U » 2 BRHET 550
(T-1-12) EREBRD 7 V2 —VBAENELTZOTF
Wi DEESEBT 285G (T-1-6) 55 - /o, 14k, ~
Fe 72y 2 ENETEREOERABICEATY
teo £72, BIO N5 V2 P THTHBENHERET S
Bab RN, MmO IELS @m 2LE),
Beo Lasdd, BRAEZFLGER» S - T
feo TOMOMEORE WHEE T, 1B EE L < R
BEO LB SE -k, #HEE LR BIY 2 3MiEE
#, BLOCTEOBELFENFEEIC S WTIIFEE (1995)
HEEI NIV,

2) LHEEOEE

X 6 1o R M D FEER I B 1T B 1975 & 1992 5E D

WRR E

Y Rhn—

— BBk B

K-2 FHEREROHEHESRN

Fig.2 Schematic landform units in the study area




42 EOYIEYE 9574 7

7 (1996)

Pediplain-

Sama Dey

SEFAN N SN

5
” 2 N

sk

y p§| ain-1

Tondl Klboro .

Legend

Em
H1e
Oe
[0 2a
Han
M
Haw
] 4c
s
B
Ed 6b
Hec
™ 6d
7a
[F17o
....... El
....... | B

"""" O Zarmavillage

|
TH#ER S MEER

(£ ﬂﬁLawﬂm,u>%bbfﬁ¢ﬁQMM%ﬁo S Hi,
v 3a: MR E SR, 3b: Bl Dz L,
BRlH, 4a: FHUTEL PR EUHNT, 4b: ?ﬁt’i@d\mv@@‘mﬂ[ﬁq 4 ¢ RERhH,
6 b : FERbA AL 5 — MK, 6c: TRIR ['ﬂlrm 6d:

Ik, (6) 7PHUSE 64« U FAskkEM)I,
R B & a2,

bR IRHE, Tc: A oW IHRIE, (8)

(M BETa: 74 F LA ¥ LORTHIRIMIE,
TR (f v BN y)

3.0km

2) IEBRbIL, (3 _F 4« LA
_F 4T LA /7531’92”J1T“Vﬂlrﬁ1"\h\f_
JREIER A

Th: By Fh—THE

-3  FHEiisf o EEN
Fig. 3 Geomorphological map of the study area

RSV AL L, & 2 I SIi R E G 0 £5E A
Ko BHITY ¥ FAN—RKAOLN TV VHFERIZIRE
AESAT =Ty 2 RHELRD, ToHb, 197541
S LT, 1992 HUTEARM DK U - SR 2 IRBE & A
H—Ty a2l LTES Lo &5 LIcBRMDES
HHKBERBEII2EABEFVLEFEALLONS
(Ambouta, 1984),

oMoy v FhS—TEbNIHI IS TR, TR
w1, 35 & OEHERE (ABEIHIE &) KXY L f TREEE
Hiie o W TR BB SRR A Al L 7o, 1975 4R
& 1992 fEDR o iE S HE E LT, SN E B
LT, #fith & Bt O FISAEA L S &R S

hb, HIESER ERGT 5L, ST RN
ERAMGIIE, Ao s L e, Pl
HAERTRFA 7L v THy, 1976 HHEE BT 5 &%
EOHADPBEETH -1 T4 T4 vOFEERIIA
BHTH 505, EBE R s hTwio, LT,
2O TEIEOMN SN 1m &5 1L.5m §ith & i
, zoTFicR<to7 =Y v ZEHNML T BHIEK
Tobd b, BEOENHIE @m 2L T3, PBHEHEAIL
W ICh i - THOMTLTB Y, MEERO AL
B A LR 7 & oo MR (49 RERE) KPR G, 2@
ZERWEOEW BRI RIl s h &l & %
AL TW5,



YyRYY L =Y — VPN, ER I B 0 B o 36 & IR 43

a oS

BE-1 A9 A4 H—7 v v 2 DEE
Plate 1 Evolution of tiger bush on the plateau

3) BMOH/HE L UEE

FEIHIE & oD /31 B & O T OZE (LR Dl
DTdH»t,

Bl HE-1ICRTEHIICIA N —T v v 2 2K
T AN O (GH L TRfmR) &8s (1
aE) BHRERRIC AL, oK b & b & HA
FEMBEDEEZ SN B, 19754 & 1992 4EICHE &
MBI ERA NG 5 &, KoM 2580 5
0, BB ORER, MERoOVEREhEN 41% &
28% T, B OILKSHER S i, T OREBET ORI
FHARBEAMI O IROR/NC L 2 b DTH B, (ki4
RERICDH > TIDESIBHTITI> T LRFEZITL W,
it L 7o > OZERE B OHEAE ORGP M ok
25 100 mm 7 < KR L€ 7o /D fie o Rl ic 13134624
5T LG, MAEEORIC X SO/ TH
5LE%Z 505, Ambouta (1984) i3, =¥ = — LG
HWoORKBBERIE ZHIBTD Y4 #— 7 v ¥ 2 OREBIR
BIc> 0T, BKROME FicpbOitigkR b £ 72K T4 %
CEZERLUI (K8 &5IT, ¥4 H—7 v ¥ a2 Okl
BROHHOREE I L, BKEOEE FHsHE—

itV TH, i O/ E R OIERE b1 5
T licky, MEROEKFERC CEZRELTY
5, AHBRERICOREE—HT B, LrL, K3
JRE NI MR IE D HIFRI A T & ik 3 5 &, g
SWTIRIEFEAMAH 500, HEHORII >V T
FEVWHED SN, TRDbE, BKROEK >N T
-3 ORI ORI, G & OLFEEEZ SDILLE
B0 LT, AFHARERTIE 1975 o 5 1992 4
F THESEH DIRDSTITHI 18 > T e TOT & idfE—
HificB i AMKBOENICEE 94 H—T v v 2 DM
HRIE D 2L % 2 OHIBEIZS S S Bt GHEE T X 7S
W EEARBLTWVWS,

IR : 4% PRI o bR %2 H 4 5 LR fefhin L&
TR BRI > THIR A AH L T Y, <
DIEAS 1975 45D 5 1992 4E i i THEA L oo Bitth
WHEIC KD L, T EENIEAL, HRESICED
TREOKBEESRH LT, ZOXKMTIEZZ 7 A+
BERS N TW I, & 5T, RHEICH » TH ) —DFE
LTBY, THERESEZTVWAIEBDLN S,

RFELTUAY  RFA T LA v OFHETIE 1975
5 1992 FT 1 TR o gt o AN L T v
to (FE-2) /INR IR O B W, T DRk
WHESARICHEm I, £OFPHAZEE 10m 25 20m
FEE ORI L L - b D TH B, £ T TIRLLEITI
WHERZ 7 2 FBERShTOWE, BEOKRE F -
LBITREWSAICIES 3m LI B0, BT
TEEHI0cm REORRIEZED 2L LEHTVEIR
flBE182, _FATLA -1 T, HHERIE 1975 ED
92%7» 5 1992 4D 69% ~ LK T L, 07 L 7= i
Mo oMmbEDd bhtc, —F, RFA T4 2T
(& 1975 AE D1 82% h 5, 1992 4ED 47% 1ITfE T L,
Z TR, BEEE Lok S L, IR b L
TWBEIIRZY i, 5 LEat o
FHEARNIC I ARRAENBIR EEZ Sh, He ST
s hTtws (& 413, Janeau et al., 1987), %4
=Ty vaDBAERUL, WEONTIKOIKS %
feRWBEAB EtIn LI ARBIR EEZ 5N B, 1L,
SR O A M4 2 BRI > W TR, ABMERE S
FTWaHEbd s AL, 1991),

RFEL T LA v EOBER 4% 70— iR -
TR VT T 1 1975 4F I £ 35 W\ TS I 75 8t Hb
BHESNBEDHTH - tohs, 1992 412 13 7 nupssdifs 4
5EHIy (BHE3), RRIE 197540 18% » o
1992 FED 24% ~ & REPROME T L 1o T Dalifs L 72 4R
MR RS B Ut & W S Bk T I LR At
FHozh LEHULTED, KBOEEBEEEZI LN,




44 FHEoyHbE 55 74 5 (1996)

474 -1 0

400m RFA4 LA -2

BE2 XF47v4 v EoMioL 3

Plate 2 Evolution of bare grounds on the pediplains

x-1 HZHA CE 0 LB X Oy 1 7

Table 1 Main landform units and their corresponding soil type, and vegetation
o B B & WEE 1 B Rt A s/ R

= i WA il A, fE s A-T oy va
RFE4TUA Y (BHUICED) 1-2% 1-2m  WAJREEE, BB (ERZPES G, At
1B R 2-4% 2m< e, BB KARZERES G, A
Z Ot i Fr iy 1-2% 2m< ARtEe, BB A, AKAZEPE S Fil
I PSP Wt 2m< [, #E A, (SRR RS S

A2 WEEE ENEAACSE O BLEOHKTH B,

7o, WOUKEE ORI TR L, BB oGk HE
W (1-2%) BRI S HHIASIEAR L Tvis, T oo
th, &AW IR EEERICE 10ecm 2> 5 1 m FEE D RR DT
4 2 LiId LidgiEsh, 274 (K40 H)
CHT 26D EFZ o, * T HIBERIC K - THIEEL
1R hKifE O & B A S hc b, RKRTS & OREAR
DOIIBIHERE L - b DT, ZOIFAERBAOIE L S

% (Tengberg, 1995), %7z, & 7/ 1E EEKHIHKET
1 &b, RO N TE em @ B - TV
BT EMEL, ARV T b E RS PR L 2 guto
s E TWwE EFZ SN (R EMEgD,

1) BikoERER

Pbkoksic, o s 4 7% () F9AH -7 v v a
PE, (@)Y, Q) Attt (R ZPES), Bk 4R



YYRIY L =Y — VK, BRED RS S B B/ & A g

Wl

A ENRND

-4%

RFLT LA >

1-2%

45

m e
N
\.“\
. \"\
1 RS Wy
oo - -
e E e Y
AN NN NN N
.'\a' < \J‘.\.*\.’\f\f\!\f\
0 .’\." L \"\I\!\f\ﬁ'\’\f\
LG L
~ A N N \l\
J\J‘\f ? “ " L4 J\-’\f\e’\-’\ N
.“\.""f I\/\f\-’\-"-?\."\f\l‘\.‘\/\ \f\.‘.\’\x\’\,\
0 1 2 3km
Legend
> RS Petroferric layer
Tertiary muddy sand stone ﬂ]]]] Clayey layer D Sandy layer . Nodule layer E:E::;E:s (Sandy) ¥
% Tiger bush Q,m Grassland with low trees r\ Millet fleld e  Petroferric layer
b VR S Corerimn AT W
B4 F5ves b-1icih- e i
Fig.4 Landforms and soil layers along Transect-1
116 - 1 y
T2 ! T2 R ! Bright red. brown (6YR5/8) 8C;
Red. brown (SYR4/8) S; Brovmn(10YR4/) 8; Loose sandy h. of massive to weak, subangular
weak, medium, massive. I colluvial sand. Red. brown (25YRA) 2 blocky. (27.2%, 22.0%, 50.8%)

subangular blocky.
2(3.7%, 9.1%, 87.3%)

(5YR5/8) LS; massive.
(7.2%, 6.9%, 85.9%)

Bright red. brown
{5YR5/8) LS; massive.
(9.5%, 7.9%, 82.5%)

petrofarric h.(sandy);
common, tubular pores.
(8 - 5em)

(3.8%, 10.4%, 85.8%)
Brown(10YR4/8)
8;massive.

32 (4.1%, 8.9%, 87.0%)

Bright (red.) brown
{6.25YREM)SL;
massive.

(12.1%, 7.4%, 80.5%)

5 Orange (7.5YR6/8)
8; massive.
i 112 (11.2%, 8.0%, 80.6%)

Sandy, nodule h.
Mottied BC; white,
yellow. brown, orange,

and red. brown.
(27.4%, 11.2%, 63.0%)

E-5

(3.8%, 8.0%, 88.2%)
9

Red. brown (5YR4/8)

L8; masaive with weakly
40 unduiating surface,
{5.0%, 8.2%, 86.9%)

Bright red. brown
(2.6YR6/8) 81..; maasive
with unduleting surface,
(13.0%, 5.8%, 81.7%)

-

10

0
b
A
o
B
R
[\l Orange(sYRss) BL;
\ massive with undulating
surface,
\Q (12.0%, 8.0%, 82.0%)
§ 167
Yellow orange{?.5YR7/8)
S
SL; massive with smooth
surface.
N (12.8%, 6.1%, 81.1%)
210
N
B
Q
RN

Bright yeliow. brown
(10YR78)8L; massive
with smooth surface.
soft, yellow, spheric,
§ sandy nodules.

{12.7%, 5.2%, 82.1%)

8

70+

sand; weakly massive.
(4.9%, 4.6%, 90.4%)
32

Aed (1.25YR4/8)
sandy CL; massive.
(18.7%, 4.1%, 80.2%)

Red(1.25YR5/8) St ;
massive.
(14.3%, 5.1%, 80.6%)

Red. brown (2,.65YR5/8)
L8; weakiy massive.
(12.4%, 6.1%, 81,4%)

Orange (2.5YR6/8)
L8; massive
(12.2%, 8.2%, 81.8%)

270+

Sy b1 ke RS
Fig.5 Examples of soil profile descriptions along Transect-1

Orange (5YR6/8) gravelly HC;
granuler str.; very frequent,
angular and subrounded

[ *gravets.(50.3%, 17.6%, 32.1%)

Gravel h.; angular and
55, subrounded, ferruginous
gravels,

[] sana

Loamy sand

[ sandy loam

8andy clay loam
Sandy clay

Heavy clay

& petrotertic h. (sandy )
3 Graveily h.

[&] Nodule .
(clay, silt, sand% of fine fraction)

e (LR Fefli L8, —BRBKR) X5 Lt
CNSDN, 745 —7 v v MR & B
REREHBUWTIENTE S, 2OHADOEKICHWT
i3, 1960 4ERK D & O /DGR & OBIEMNE R Shiz,
—75, BEtts X OREEE o LT, EE s

KEME LTV S, FEEEORE TR oR
R L 2O BBLR LTI E LS NTED
(Morgan, 1986), BA%E, BIARDMEE, KEOHAH-ITAI
& » TR S L — e s B s 3 B A i 1
%, MESTEL TOWISWEDEEZ 2, LL, B




46 TIEOYIRYE 2

o

Ty -
&
250y -

#
£
o

2
RSB

Qo

R
ot
e

2o

ety
25
£

R
TR
&

£
£

e L
£

et

2

£

DR
e
R ++0*:+++

2
ER
e

SR

SRR,

LK
ot
&8
aty!

SR

+
L

e
Tt

£
{3

cor ey
R |

5

=
ot
e
e
XX
0]
e
&S
xR >
o+ [P —— YR
; 57‘1’jj 7 P g §
S
L
2 it
)
he
b L
i R
e TRBEE
A
feptabetty]
e
:.‘4'_':0:”'#""
RERd
1 R TEHIAH
Tttt —
okt
>
Twira

B rensns

b

SRR

SRR

e

2odtesasiidtait
&

R332

++
LR
o

)

25
%
G

250
25D

"

&

X
T
St

525
%
%

&
2
5

AT,
SRR

&

+++++’1-

&

ettty

ot

0 5km

-6 IR OLE

Fig. 6 Evolution of land occupation distribution

FTHITECTHEMYLT 2 & EH b TREL, v F
B8 — R T O O 376 R MR A% BRE O ER L,
WEOREEORTA 7Ll VIZREL TV, £0
LT, BiRAEE<, BB LTI #iE
ERHEhTwRbhhbod, HobiifihzAy
BTENTERLW,

5 WEOEZOHR
EEoSRc->WTiE, TEEACE XFTEROH
Hibs & LLESHEEAR L 2T 0 — /7, BEOE I OZRIC
SWTIE, BKOEEEZOEDFIHE VOIBE» S,
HH o HE BOBHT 365G T, K-TOX
SIEE LK, THbb, BEOHBEO L, - RO
PR, AANEAERC DI, bR
U T, #ifidAko AL - BEL S AR~ DKD
FIALDSE C 2, ZHIC L - T, EARMISHERs T
B, RO HERE L 8 BRSBTS 12,

K FHBEL > BB —HRICHRDAZ h, §9vKsy
EACEEBSAFECRAS RS, LrL, BESED
oo HERE, BB TEZ HEXS 5 &,

BELiKizeo TR RESWIEAMELTLE
5% (BREKEODIS VB, ¥ EE k- T/
HigEswo LTIaMELTLE S (BEKENEZV
BE) EELLZ, Rbto 7=y 2 ERHETAEA
b, MAHEEC L2 ROEHENBELLN S, B
TR BRI BRI OOKE & 15 » TR AREAER
BT AT, KPEEVEBEBHTI LLE-Th
HAFALIc BB &EAL NS, K, THENE
BEOERETE, MURONMHGRIBEOEVWES 2m iR
BT 50, St Ehrdated, <o
72y 7 BHB BB, O LHOMATLEA
HEPIBEINLOBE T, ThODT ENSER
TBRRECEONSEEI S E, BOEEET 5



YYRYY L= =, ISR A T 3 A UM & 1 HBARL 47

®-2  [HeRETIO O 4AL

mfﬁwiFWi;b IS0, KNSR R b

Table 2 Evolution of land occupation rate JEDOIES I FdT 5 EiIcd (F 100mm/1 m, pE52,

Hy ] 1975 1992 1@“ |Hﬂht®lm*%ﬁ£ L 4S5 1 /NAED

(%) (%) HIPVET I, DI 72001 (KO F A it

4?4%—77y:4ﬁ7 202 193 ﬂ$*mlmfw? BhathdsrH, Kok

FHEYA N =Ty v a 0.0 0.9 LickoklidonEscH Lic ki cirEns & 54205

W 43.6 4.8 Nh3, -1, M‘ﬁ’?*@?'*"h\ 3 b As I b & g

e i 6.3 15.7 45 EHIMOEERLEE LTk 0 AT, L
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(Ambouta, 1984 Z 5| J1])
Table 3 Influence of precipitation on bare and plant cover bands
on the plateau (After Ambouta, 1984)

Jeki 02 Fkht(mm)  Hligkar PON B O LEEEs

14.5~15.0 450~400
13.5~14.5 600~450
12.56~13.5 800~600

3 (m) 75 (m) 30 (%)
25 30 45

21 18 50

- I.'] ﬂ‘ifﬂ)kn?& (0] 200m

BE-3 <74 7LA v Lo—BHIHKES R O i o 2558
Plate 3 Evolution of bare grounds along temporal water way on the

pediplain
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Fig. 7 Effect of sandy layer depth on movement of rain water in and on the soils
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