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5.2 Hsewhere in Wstern Kenya

The reliability of the land system nap has been found to vary
considerably in different parts of Vestern Kenya. Michena (1975)
carrying out a reconnai ssance soil survey of part of the Makueni area
found out that in the mountainous and hilly areas the land system
description (Mooni Land System) fitted very well with the field ob-
servations. However, in the gently undulating to rolling areas,
where photo interpretation was |ess useful due to the conpl ex nature
of the parent material,the land system descriptions were leas reli-

able. In Kapenguria, particularly in areas wth a narked relief in-
tensity, the land system mapping seens to be quite reliable (Celens,
personal comunication). In Kisii area doubts have been expressed

on the reliability of the land system survey (Bennenma, personal com
nmuni cat i on) .
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APPENDIX IB : Measurements of the mapping unit information for the

land facet map.
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Mb1 2 4 2 31 3 3,49 50. 00
Mb4 2 4 2 3 1 3 3. 49 50.00
Mbb 2 3 2 2 1 3 1. 73 50. 00
M1 2 3 2 . 2 1 3 1.73% 38, 89
M2 2 3 2 2 1 3 1.73 38. 89
M3 2 4 2 3 1 3 3.49 50. 00
M6 2 3 2 2 1 3 1.73 38. 89
N1 2 3 2 2 1 3 1.73 38. 89
N2 2 3 2 2 1 3 1.73 38. 89
N3 2 3 2 2 1 3 2.61 44.44
W1 2 3 2 2 1 3 1.73 38. 89
W2 2 3 2 2 3 3 5.25 50. 00
W3 2 3 2 2 1 3 1.73 38.89
W5 2 4 2 3 1 3 3. 49 50. 00
K1 2 3 2 2 1 3 1.73 38.89
K2 2 3 2 2 1 3 1.73 38,89
K3 3 3 2 2 3 3 T.89 55. 56
K4 2 32 2 2 3 3.49 44.44
For the whole map, Mean informative index, X 2.84 4%, 86
Standard deviation, SD 1. 60 5.83
Coefficient of variation, . 56, 34 13,29
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VKbm 4 -4 3 4 3 4 56. 24 88. 89
vor 4 4 3 3 3 4 56.24 88, 89
vod 4 4 3 4 3 4. 56,24 86, 89
Byl 4 4 3 4 3 4 56.24 88,99
B1P 4 4 3 4 3 4 56,24 88,89
311P 4 4 3 4 3 4 56.24 88,89
Bir 4 4 3 4 5 a 56. 24 83. 85
Bllrp 4 4 ' 3 4 3 4 86,24 58, 89
BUb 4 4 3 4 3 4 56. 24 83,39
BUrct 4 4 3 4 3 4, 56.24 88.89
BUrec2 4 4 3 4 3 4 56.24 84, RO
Bilre2p 4 4 3 4 5 4 56. 24 aR, 8
BUrc} 4 4 3 4 3 4 56.24. 88. 89
BUreip 4 4 3 4 3 4 - 56.24 88,89
BUbe 4 4 3 4 5 - 4 56, 24 8y,
Bilbe2m - 4 4 3 4 3 o 4 56. 24 83.89
Blra 4 4 3 4 3 4 56,24 86, 89
BUP .4 A 3 4 3 4 56. 24 35,43
HFre 4 4 3 A 3 4 5¢.24 88. a9
3fref -4 A 3 4 3 4 56. 24 86,89
AFd 4 4 3 4 3 4 56,24 ° 8A. 89
BFdp A 4 3 4 3 4 56. 24 8y, 89
Blir-3Ub ) 4 L4 3 4 3 . 4 56,24 68. 59
Biire2-Bq1 4 4 3 4 5. 4 56.24 88, 49
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. AR1 3 4 5 ) , 4 42.17 83,35
: 4 ' 42.17 83,33
For ‘the whole map, Mean informative index, % 53,11 a7. 66
Standard deviation, Sp 7.60 3.00

‘Coefficient of variation, CV 14. 31 3.42
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Annex to Appendices IB and IC

Procedure for the calculations

Multiplication method : 1

Imin x 100%

_Informative index, Xm

I I .
max ~min
where
I =MxWxPFPxExDzxC
‘ 6
ITax =4x4x 4.x 4 x4 x4 =4
I . =1+ 1+ 1 4+1+1+1 =1
min _
Example
For Mb1, X = (2 x 4 2 2 x3x1x3)-1 x 100% = 3.49%
47 -1
Additive Method Y - Y :
min  x 100%

i

Informative index,-Xa

Y - Y .
max “min

where

M+W+PFP+E +0D +'C
4 + 4 +4 +4+4+4

2]
]

it
i

24

max

]
o

min 1T +1+ 1+ 14+ 1+1

]

Example . )
For Mb1, X_ = (2 +4 +3+3+1+ 3)-6x 100% = 50,00%

24-6

For both the multiplication and additive methods:

The mean informative index, £ Eixi
n

whereiixi is the sum of informative indices for all mapping units.

=12
. \
Standard deviation, SD = ZZLEZEL———
R n-1
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Standard devietion x 100%

Coefficient of variation, CV = 2 x 100% =
Mean informative index

The same calculation procedure is applied for the soil map and the

land facet map.
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APPENDIX 2

.Land System and Land facet descriptions

(from, A Land System Atlas of Western Kenya)
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. LT ST d v
. . ! . MAIYAN! and WAIYANS VARLANT
":f." FORM SOILS, MATERIALS AND MYDROLOGY LAND COVER o v
[} Rigge crest,  Level to gantiy Brown sandy lown to sandy clay loam {Acacia savanna, of
slopiry, even convex, 00-00m 15-20 oms thick over yellow red to occasfonatly
2w rcss, red friable sandy clay ioam to clay. |cultivated.
. Generally weathered gneiss occurs at
about 120 cre,
2 |Slopes,  Steep Or nnderately steep [ lork reddish beown friable sandy AL,
bat with conves upper portlon. clay loam t0 clay up to 15 ¢ over . i
30-150 @ high, red friadle sandy clay. A quartz
‘stone line oczurs above weathered
greiss at depths varying, fraw
! £0-90 cme.
f
2. 18ills,  Stecp or very steap, Shalluw, stony, browe to roidish Scrub or thicket,
traignt slded, either conical or orown loans over weathered gneiss at
clcngated ridges; ey ve Strongly depths generally fuss than 30 cre.
cuttic: or very irreyular due to rock T
uterop,  very variable in helght 1
froe =100
4 Hincr drainsge tines, ‘ery narrow Mainly espascd rock, shallow Thicket,
ratlv, oottors foafym o omas) {mekets of Inose brown sands and
‘ne'uding Steoan channel. gravel Luas, ’
.
. | subject to seascral flow,
5 “ain river channgl, " 36-(0G m Locse drown sands of variadbfo gepth | Tree-iined banks.
s, with nearly vertical panks with occasional reek bdss. R
t.9=3 v nigh,
Subject ta' seasonal flow, o
€ jvalley flats.  Level to very gentty |Bromn samdy feams up 10 U cms over As'H,
~lcoing witn abrupt marging at rlver | reddish brown sandy loams to sanay N ¢l imate:
AR LiCAr merging concave; clay lants gencrally over (U cms ) )
qurut, Sgaradic in deer.  Quartz stune lines may Lu Geologr:
2, L 10 20U m o eitner side | precent at swcut Y0 cm. or:
orir,
1 Clay tlate, Level 10 quntle fari grey slestic sandy fcar with Mt granstand with Lansacepe:
Lot Orurring 4% ringe creuts angutar auarts gravet cver 100 cms seattered Aaga
. crcesionally gy terchas below de s, iihis is 2 rement of 3 Lirepanotobiun, .
‘icet ), 10 ) m o wide and forrer much more extensive black
s sETFcic in occurrence, clay plaini,
%8, (ecurs in “Biyani variant only.
Sol1l:
- Vegetation:

Reliaf:

Altitude:

NAIYAN) and MAIYAN) YARIANY

Fainfalt HUG-750 mm. Nevember-Ducemoer, March-April,
A variety of gueicses of the basement (omplex, togetner with cealicr

arsunts of besic Intrusions and Fest-Arcnacan pelitic rucks {E™dur ser’ o3

The
ucLesion,

Lrtenvive oreas of ricges ann villeys with a dendritic pattern.
ridges may have cither sharp rests or uroader rounded crests,
high conical or elgngated hills,

“aiyani variant hae Liudd Crests carrying black clay scils (ficrt ",

{rese represent remeants of ~ formerly more wrtensive Lrath ¢lay ‘as b s
overlying vulcanic racks, mainly phonolites, of the king v
several neighbouring lang systems (cf. Athi, Ngola, kumyrutil,

attlariute o

Red friable clays (Ferruginous [ropical Solls and Ferrisolisl, ’ f
Acucia savanna, cultivated or sCrub,
ca.

10U m, where hilly precent 200 m,

GIU-1, 820 m in Scuth,
b, 80U=1,950 m in hurth,
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KIAMBU Tand Systen

FACEY
Ne.

FORM

SOILS, MATERIALS AND HYDROLOGY

LAND COVER

Rldge crest. Level to gently
sloping, convex, of varieble width
( L0-2,000 m) even,  Frequently
with broad undulations.

Valley sides. ‘Steep to moderate
canvex slopes, 10-30 m high,
elongated zlong the contour,

Depressions, Flat bottomed
decressions, rounded or highly
elorqated in plan.  Conmonly
24~300 m across.

fa) Concave fringes about 50 m wlde.

{b) Level floors.

VYaltey bottoms with atreams.
Narrow (-20 m across), flat or
concave in transverse section,
Very narrow stream (2-|0 m wide),

Dark reddish brown friable clay
10-25 cms thick, over dark red to
friable clays over 180 ons deep,
over weathered rock,

As |, but shallower with occasional
tava rock outcrop.

{a} Dark brown to brown friable clay
with iron and MO, concretions
I0-20 ems thick over strong
brown to reddish brown friable
ciay with [ron and MnO, '
concretions. T °

Subject to seasonal seepage.

{b) Oark brown to dark greyish
brown mottied, plastic clay
10-15 ems thick over dark grey
to dark greyish mottled plastic
clay. ‘Weathered tuff occurs
from 100 oms.

As 3tbl.

Forest or woodland.

Malniy scrub and
grassland.

{al Mainly scrub and
grassland.

(b} Wet grass!ands.

As (bl

Climate:

Geology:

Landscape;

Soll:
Yegetation:
Rellef:

Altitude:

K1AMBY

Raintal! 750-1,000 m, March-May, November—December.

A variety of voicanlc rocks Including trachytic tuffs and agglomerate.
basaltic agglomerate, basalts and kenyite {Mount Kenya phonollte) of .

Tertiary to Pleistocene age.

Long broad ridges, approximately parallel, separated by winding valle.

of varying width, with streams locally.

Red friable clays (Ferrisols).
woodiand, scrub or grassland.
30-60 m.

1,430-2,300 m,




NDOLO

",Cf' FORM SOILS, MATERIALS AND HYDROLOGY LAND COVER
e,
. Low ridges. Lesel to gently sloping,| Dark brown to dark reddish brown There is a characteris—
enrs, up to 190 m cress, 510 m sandy loam to loamy sand 15-30 ems |tic striation pattem
“ign, frequent tow conical temitariad thick over yellow red friable sandy fevident on air photos,
|'ccsicnai srall round depressions clay with MGy and fron concretions,
Lt m Az ross, Massive laterite occurs at about Acacia savanna and
! 100 ecms, Depressions as facet 2, |thicket,
Depressions as facet 2,
|
:Clay plains, Extensive, level to Dark grey to black cracking plastic |Viet grassiand with
"aery gantly sloping, traversed by clays 100-175 cms decp over scattered Acacia
" nanainnat wnal low narmow drainage weathered gneiss, drepanolobium.
TIR : ' -
Subject to seasonal waterlogging,
"3 | valley slopes, Harrow, ‘gentte to Reddish drown friable saAdy loam up |Vegetation as facet I,
my3a03te Slopes, cccurring alongside to 15 e¢ms over red friable sandy
-3in traiaage lines,  Often uneven clay toam, Weathered gneiss
a3 ;ohhicy teeuced by disseetion occurs at variable depth due to,
teics izterite by streams of facet 4)] erosion of these slopes but 1s
- rarely "deeper than 90 cms, '
3 Valley floors. Narrow (30-100m As 3, . As I, . s
' w121 tavel to qently sloping with L e . ' '
. concave marging including very . Occasionally subjest ta seasonal Nil.
r3rrmn Sinious stream,  Occurs. flooding.  Stream.beds mainly.

»3inty at rarjins of iand system,

exposed unweathcred gnelss, uneven,
with pockets of loose brown sands
of variable depth.

Land System

Climate:
Geology:

Landscape:

Soll:

Vegetatlon:
Rellaf:

Altltude:

' 820-1,370 m,

KDOLO
Rainfall 500-650 mm, November - December, March - April., T !
Basement Compiex gnelss, e
I . . ’ . [
Mosaic of low ridges and clay plains, dissected at margins by seasonal rivers.
This forms part of an extensive erosion surface developed during Pleistocene
and Recent times, .
Biack to very dark grey clays (vertlisolsl,

Brown to yellow red sandy clay loams with laterite horizon (Ferruginous
tropical soils),

Partly cleared for grazing.

0 m,

IIT -

————
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WANUNYU Land System

"‘;‘CE" FORM . $OILS, MATERIALS AND HYDROLOGY LAND COV
Q.
!
|
I Rounded ridges. Llong ridges about |Greyish-brown to dark brean sands to | Acacia saverna |
- ! km across, convex with slopes from |sandy loan up to 15 ons over browr to | mainiy cleamd}
level to moderate. Frequently yellowish brown friabla sandy clay cultivation,
Indented by minor drainage [ines. toam, massive fateritc occurs at

depths between 90-12) ems,

.2 Ninor valley floors. Level to Dark greylsh-brown compact sandy loam | Grassla: d.
gently sloping, usually concave in 30-75 ans thick over dark brown Icose '
transverse sectlon, 100-200'm wide, }coarse sand ‘or plastic ctay up to
usually including very narrow 190 ans deep.
incised stream channels. F )

Subjrct to seasonal fleoalng or water

1§ logging.
3 Maln valley slopes. Sfm!ght"of , Redd(shbmm friable sandy clay Aeacia s:wann.a.
stightly convex, ungven, up to 30 m | |loams Op to 15 ems over red-reddisn .

high, moderate or steep slopes.” ' |yellow friable sandy clays., A _
. : " .- . J4uartz stone line overtying weathered

. . - +[gneiss cccurs at depths from

L w1 |90-120 oms. s

c

4%

4 Main valley floor, oose brown sands of varying depth Ni L,
7 with occaslonal rock bars, :

ta} River channel. Winding o S .

20-50 m wide with precipitous Seasonal or gerennial flow, |

banks up to 2 m high and bars,

{b) Footslopes and flats. Level to As 3 but generally deeper,. As | or cleare
gently sloping, usually shightly} . Jeultivation,
o uneven, up to 200 m wide on
WAKURYY . ' v either side of river channel,
Clirate: Pzinfall 500-75C mm. * March-April, November-December. z;:s::;g:ous and sporadic ‘M,”:, o -
Gealogy: A variety of Bazement Complex gnelsses, with some schists and Intrusives. 5 Smal) hille. Conmonly ca.50 m high IShallow stony soils, occaslonally Not hnown,
. . and 0.5-1 km across; ste ) - Jbare rock {Gnelss or schist), :
Lanthcno: Long ridges separated by‘narrow flat bottomed minor vailey floors, and straight sides usuai ly me?:'ing In . '
G occasional rivers, In a few places small remnants of the sub-Miocense surface sharp crests; may be elongated and
can be distinguished. . rugged. Lower flanks frequently

. deeply gutlicd, .
Scil: Brovn to yellow red clay losms with laterite horizon. {Sols ferrugineux w9 f

tropicauxi,
vegetation?
Reillef: 20 m,

Altitude: 754-1,750 m,

Al

-
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Climate:
Geology:

.andscape:?

So0il:

Yegetation:

Relief:

Altitude!

MBOON!

MBOONI

Rainfall 500-1,300 m.
November-December,

Highest on hill tops, towest on footslopes.
March, April,

Gneisses of Basement Complex, mainly granitic and micaceous but including
basic Intrusives.

This land system includes a number of isolated high hill masses with steep,
often deeply dissected margins, The larger occurrences rise to a summit
slane closely dissected into a series of closely spaced rounded ridges and
spurs separated by narrow valieys. The summit leve! at 1,700 m to 2,100 m
represents a pre-Micocene erosion surface, probably of end-Cretaceous age.

Red friable cl.ays and reddish yellow sandy ctay toams {(Ferrisols) and
shallow stony soils with rock outcrop.

Cultivated or scrub.
tMaximum (from crest to hill foot) 300-450 m,
On surmit plane ca 100 m,

1,200-2,125 m, .

Land System -

FACET
No.

FORM

SOILS, MATERIALS AND HYDROLOGY

{ -
LAND <OV E

SUMMIT PLAIN

Ridge crest. Narrow {a few metres
up to 100 m wide, less commonty up to
B00 m wide); gently convex with
moderate slopes at margins.

Valley slde. Steep, .stmlght, or '
tocally concave; ca 100 m high;® - -
commonly arcuate In plan,

Valley bottom. Narrow (10-100 m
wide); concave In transverse section
with margins gently to moderately
sfoping.  Includes very narrow
stream channel.

STEEP MARGINS

Steep slope. Long, straight or
slightly irregular, usually ‘ca 300 m
high; frequently indented by iong
straight guilles; locally very
irregular, rough or precipitous.

Major footslope. Gently to
moderately sloping; usually concave;
up to 600 m tong, very steep to pre-
cipitous sided gullies locally.

River channel. Narrow (20-50 m wide)
with very small occurrences of
terrace.

(i) Dark grey brown sandy clay
" ‘loam with quartz gravel
3040 cm thick over reddish
g . yellow sandy clay over
" weathered gneiss.
(1i). Dark reddish brown sandy clay’
. ‘foam to 30 om over dark red
friable clay or sancy.clay to
-2 m over weathered rock.

" lmrk gre}lsh-reddish brown clay loam

. or sandy clay loam 20-80 cm deep over
weathered rock,

"Bark brownh or reddish brown clay
toam 6r sandy clay laam up to 100 o
' thick over red, dark red or reddish
' brown. clay loam or clay which may be
mottied, Quartz stones locally at’
" 100-150 em usual ly with weathered
gnelss beneath.  Seasonaily high -
water table.

o
Reddish brown sandy loam with more
or fess rock and stones over red
friable sandy clay \oam to clay
frequently with quartz stone line at
30 em or more with rock beneath,
Rough” and precipitous slope having
very shallow stony soil with fregquent
rock outcrop.

As facet 2,

Rock and boulders,

Flow seasonal or perennial.

L

¢

Cultivated or
occasionally pl{’
to wattle (dcacy .
or fucalyptus, |

As tacet |, v
As facet |.
&’
L
Serub.

Mainly cultivate

Banks tree fined.
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