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5.2 Elsewhere in Western Kenya 

The reliability of the land system map has been found to vary 

considerably in different parts of V/estern Kenya. Muchena (1975) 

carrying out a reconnaissance soil survey of part of the Makueni area 

found out that in the mountainous and hilly areas the land system 

description (Mbooni Land System) fitted very well with the field ob­

servations. However, in the gently undulating to rolling areas, 

where photo interpretation was less useful due to the complex nature 

of the parent material,the land system descriptions were leas reli­

able. In Kapenguria, particularly in areas with a marked relief in­

tensity, the land system mapping seems to be quite reliable (Gelens, 

personal communication). In Kisii area doubts have been expressed 

on the reliability of the land system survey (Bennema, personal com­

munication). 

i 
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APPENDIX IB : Measurements of the mapping unit information for the 

land facet map. 

w 

< 
fa 

«J 
I-H-

CATEGORIES_J;OR_RATING INFORMAT IVS_ I N p ^ X j i n v O 

>> co 
-P - H 
•H O 

eu o 

co 
co 
3 

cä 
i-H 
• H 
CÖ 
> 

CO 
n 
3 

-p 

•H 
, o eu 
•r-1 x: 
m -t> 
01 
o <M 
o, o 

cß — 
M CO 
3 +3 
-P c 
i - l CU 
3 e 
o eu 
•H rH 

CID e 
cd - H 

l 
•H 
•P 

co eu fa 
O CH  

•H 
E H !>. 
Q) -H -P 
x: o -H 
O CO rH 

CU fi 
ü O 
C -H 
a) co 
-p o^-~ 
co U W 

•H Q) • 
CO 
eu o 

« - P 

i i 
fi a) 
cö - s O ba 

c -
<1) <H H O H) 

t i o - o cd 
6 

o o 
fi CD CD O M 
CO O rH CO 
0) C M N . . 
M eu eu cd O 
fa co -P J3 

I 

< o 
o o 
1-3 EH 
fa fa 
I-H S 
EH 
:=> O 

> 
n 
o 
EC 

M 

Mb1 2 4 2 3 1 3 3.49 50.00' 

Mb4 2 4 2 3 1 3 3.49 50.00 

Mb6 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 7.89 55.56 
K4 2 3 - 2 2 S ï 3 3.49 44.44 

For the whole map, Mean informative index, X* 

Standard deviation, S_ 

Coefficient of variation, 

CV 

2.84 

1.60 

56. 34 

43-86 

5.83 

13.29 



3 3 
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Annex to Appendices IB and IC 

Procedure for the calculations 

Multiplication method 
I . - I 

I n f o r m a t i v e i n d e x , X = 
m I - I . max min 

min x 100$ 

where 

I M x W x F x E x D x C 

1mOV = 4 x 4 x 4..X 4 x 4 x 4 = 4 max 

I . = 1 + 1 + 1 + 1 + 1 + 1 = 1 
min 

Example 

For Mb1, X = ( 2 x 4 x 2 x 3 x 1 x 3 ) 

46 - 1 
- x 100$ = 3.49$ 

Additive Method 
Y - Y 

I n f o r m a t i v e i n d e x , X = 
a Y - Y . max m m 

min x 100$ 

where 

Y = M + W + F + E + D + C 
Ymax = 4 + 4 + 4 + 4 + 4 + 4 = 24 

min = 1 + 1 + 1 + 1 + 1 + 1 

Example 

Fo r Mb1, X = ( 2 + 4 + 3 + 3 + 1 + 3 ) - 6 x 100$ 

24-6 

- 50. 

For both the multiplication and additive methods: 

The mean informative index, 7 £- j 

n 

where <L.X is the sum of informative indices for all mapping units. 

Standard deviation, S = 
,7N2 Z(X-X) 

n-1 

i * 
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„ * . . . ±- mr D ..nnr* Standard deviation x 100$ Coefficient of variation, CV = x 100> = 
X Mean informative index 

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

land facet map. 



iifcMafe&mi^:-

36 

APPENDIX 2 

Land System and Land facet descriptions 

(from, A Land System Atlas of Western Kenya) 
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HAÏ VAN) and MAtvAKi »A«u«T Land System 

F A « T 
FORM K M L I , MATERIALS AND HYDRO LOO Y LANO COVER 

1 l l l « f « e r « a t . L e v e l t o g e n t l y Brown sandy l o w » t o sandy d a y loam Acacia savanna , or 

+ ! c p i r y , t v « n c o n v e « , 100-300 <• 15 -20 e r e t h i c k o v e r y e l l o w red t o o c c a s i o n » M y 

s t r e s s . red f r i a b l e sandy c l a y loam t o city. 

G e n e r a l l y w e a t h e r e d g n e i s s o c c u r » a t 

abou t 120 cms. 

c u l t i v a t e d . 

2 S l o p e « . S t e e p O r RvvJera ts l y s t e e p [X i r k r e d d i s h b rown f r i a b l e sandy AS 1 . 

b j t * i t h convex u p p e r p o r t i o n . c l a y loam t o c l a y u p t o 19 ens o v e r 

i O - i C O a» h i g h . red f r i a b l e sandy c l a y , A q u a r t z 

s t o n e l i n e o c c u r s above w e a t h e r e d 

g n e i s s a t d e p t h s v a r y l n y . f r o m 

f jO-90 e r a . 

} . 'HI l i t . S U e p o r v ^ r y a t e a p . S h a l l o w , s t o n y , b r c w i t o r d d l s h S c r u b o r t h i c k e t . 

: * . f a " - . iM s t i ï « t , e i t h e r c o n i c « ) o r b i c h t i l o a n s o v * r w i t h e r e d g n e i s s a t 
• I c r v j a l e d r i d g e s ; r * y t * » i r c o g l y 
. g l t l , : i o r v e r y i r r e g u l a r due t o r o d 1 

d e i g n s g e n e r a l l y t o s s t h o n 30 o m . • I c r v j a l e d r i d g e s ; r * y t * » i r c o g l y 
. g l t l , : i o r v e r y i r r e g u l a r due t o r o d 1 

« i t c r o p . W f ) v a r i a b l e i n h e i g h t 1 
f r o r I C - ; 0 Ü - i . 

4 M i n e d r a i n i g e U n « * . ' , e ry n a r r e * tainly e *pnsc - i r o c k , s h a l l o w Ihicket. 

• . ( •» I» . | } c t t « - â 11> * > HI ; x r o s s 1 | 5 X k c t s o f Inc-Mi b rown sands a n ] 

' r c ' w J i n ç ) S t r i a " , c h a n n e l . g r a v e l l e d » . 

S u b j e c t t o seasona l f l o w . 

5 rf«in r i v e r c h a n n e l . ' JcMUQ m iocs» ; bicv.11 sands o f v a r i a b l e d e p t h l ree- l ined banks. 

• c r e s s , w i t h n e a r l y v e r t i c a l w i n k s w i t h o c c a s i o n a l reek b a / s . 

l . W r R i c h . 

S u b j e c t t o ' s e a s o n a l f l o w . • - , 

C t a l ' . « » f l a t s . Leve l t o v e r y g e n t l y Brown sandy to. « is up t o 50 cms o v e r As' 1. 
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. . - " . " t i f H T t r t , S f l t . v J l c i n d e e r . C u a r t x s t e n « l i n e s mny Lu 

'-*:•> "*, up t o 2ÛU m on « i t n e r s i d e p r e - e n t a t aut -u t W vm. 

1 C! *» f l a t » , L « V . . I t o q u i t t l e »mr« - i roy r t . : i t i c *andy loair w i t h .**•! çjrTi'.s'.-wd wi th 
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H * c ^ c d i l c r a l l y .\i. tu i>c '> n5 be low dt f p . ! Th i s i s a r w w n t o f » Jrrfanu(u6iun.< 

' i c * t l . Up t o y j O m « i d « and f o n * « r nuch mure i n t e n s i v e b l a c k 

• j C t n c i c t ' i o c c u r r e n c e . c l a y p l a l n i . 

U .S . I x C u n I n \ f c i j a n i v a r i a n t o n l y . 

MAIYAMI and MAI YAH I VARlAHT 

C l t n ' t « : P a i n f u l l 'JVO-TJQ »nm. N< vetnLvr--Du<.emu':r, M a r c h - A p r i l . 

Geology: A v a r i e t y o f y r . c t u e * ; o l t l i u has time nt ('(implex, t o y e t n e r w i t h t - . a l t ç r 

ac^un ts o f ii-:s ie I n t ru' j ions and " o i t - A r c n o u a n pel • t i c rucks { (.Tbur s « r ' .„«3 

Lani lacape: (. » tmi - , i vi, ;ire<ic o f r i o j e s unrl v i . l leyL. w i t h a d e n d r i t i c p a t t e r n . I t .« 

r i d i j f " . i"iy l i a v ' / i t ' i e r sharp 1. r e s t s o r broader rounded t r e s t i . ucc^& i i i n . 

h i gh i o n i c * ! o r e l onga ted h i l l s . 

' / a i y a n i v a r i a n t rme broad c r u s t s c a r i y i n q b lack c l a y s f i l » I f i c l ~t. 

f l '«se reprcr . ' j i i t remnant-; of .* for i 'Mj r ly mor« u ' t e r . j i t Q L ' j v K C I J . » '<*•• ' • . • > : 

o w r l y 1 ny vu I can ic r . tcks, f"^ i *i I y [.liunol - t u s , v* the k i n « ». i . * r ; ic i 11 \^\ 1 ;• 

s e v o r j l n t ig t ' t töu f ing I «nd systems Cef. A I M , l l j o l a , ^u<nu»u t i i , 

S o l l : Kfd f r i i i b l e c l a y s I F e r r u y i n o u s t r o p i c a l S o i l s and F e r r l s o l s l . 

V « g « t « t l o n : Acacia savanna, c u ' t i v n t c d o r s c r u b . 

R e l i e f : c a . lüü m, whtn.- h i l l i . pre i .e i . l i t ü m. 

A l t i t u d e : OIO-I.Ü/ 'O m ' n SCut ' i . 
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FACET 
N. . 

FORM SOILS, MATERIALS AND HYDROLOGY LAND COVER 

1 Ridge crest. Level to gently Dark reddish brown friable clay Forest or woodland. 
sloping, convex, of variable width 10-25 ens thick, over dark red to 
(ifiO-2,(iOO m) even. Frequently friable clays over 180 ons deep, 
with broad undulations. over weathered rock. 

'/ «alley s ides. 'Steep to moderate As 1, but shal lower with occasional Mainly scrub and 
convex slopes, 10-30 m high. lava rock outcrop. grassland. 
elongated along the contour. 

1 Oepretslone. Flat bottomed 
decressions, rounded or highly 
eior^ated in plan. Conmonly 
24J-30Û m across. i 

la) Concave fringes about 50 m wide. (a) Dark brown to brown friable clay (a) Mainly scrub and 
with iron and K*iOj concretions g rassland. 
10-20 cms thick over strong 
brown to reddish brown friable 
clay with Iron and-MnO^ 
concretions. 

Subject to seasonal seepage. 

lb) Level floors. (b) Dark brown to dark greyish 
brown mottled, plastic clay 
10-15 cms thick over dark grey 
to dark greyish mottled plastic 
clay. weathered tuff occurs 
from 100 cms. 

(b) wet grasslands. 

4 Valley bottons »1th stream». 
Narrow (20-200 m across), f la t or 
concave in transverse section. 
Very narrow stream (3-10 m wide). 

As 3(b). As 31b) 

KIAM8U t a n d S y s t e m 

KUMBU 

C l ln e t e : Ra in fa l l 750-1 ,000 m. March-May, November-December. 

Geology: A v a r i e t y o f volcanic rocks Including t r a c h y t i c t u f f s and agglomerate 

b a s a l t i c agglomerate, basal ts and kenyi te (Mount Kenya phono l l t e l of • 
Ter t i a ry t o Ple istocene age. 

Landscape: Long broad r idges, approximately p a r a l l e l , separated by winding val le 
of varying width , with streams l o c a l l y . 

S o l i : Red f r i a b l e c lays ( F e r r t s o l s l . 

Vegetat ion: woodland, scrub or grassland. 

Rel l e f : 30-60 m. 

Altitude: 1,430-2,300 m. 



MOOLO Land S y s t e m 

ACET FORM 

Low r idge» . Level t o gent ly sloping, 

cor ti-.i, up t o 750 m across, 5-10 m 

• • I i n , f r o q y r . t low conical xermi ta r ia 

| ' «c - is lcna i "»Tall round depressions 

; iO-iyi- .11 across. 

; Clay p l a i n s . Extensive, level t o 
: i:-rf g<-r.tl/ sloping, traversed by 
' :.'.'• » M I M I '.nil low narre« 'J ra In.ige 

.11.0 '» . 

i j VaTley slopes. Harrow, gentle to 
rr.>V:r-Hy slojes, occurring alongside 
-•i'.n '.'rainiji* l i ' .*c. Often uneven 
a: S ; j l l i c J lceule-1 by dissection 
LCI?« iaterite by streams of facet 4i 

Vjlley floor». lö rw« 150-ICO m 
/»lie» level to gently sloping with 
concave-rea«gins including very 
rsrr-j» sinJO"JS stream. Occurs 
••air. I y at n-argins of land system. 

SOILS, MATERIALS AND HYDROLOGY 

Dark browi to dark reddish brow 
sandy loan to loamy sand 15-30 cms 
thick over yellow rod friable sandy 
clay with WiOj and Iron concretions. 
Massive I ate r i te occurs at about 
100 cms. Depressions as facet 2. 

Dark grey to black cracking plastic 
clays 100-175 cms deep over 
weathered gneiss, 

* 
Subject to seasonal waterlogging. 

Reddish brcwo friable sandy loan up 
to 15 cms over red friable sandy 
clay loam. Weathered gneiss 
occurs at variable depth due t o , 
erosion of these slopes but 'is 
rarely"deeper than 90 cms. 

As 3. 

Occasionally subject to seasonal 
flooding. St ream, beds mainly 
exposed unweathored gneiss, uneven, 
with pockets of loose brown sands 
of variable depth. 

LAND COVER 

There is a characteris­
tic striation pattern 
evident on air photos. 

Acacia savanna and 
thicket. 

Depressions as facet 2. 

Vfet grassland with 
scattered Acacia 
drepanolobium. 

Vegetation as facet I. 

As I . 

N i l . 

i 4 
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C l i m a t e : 

O e o l o s y ! 

L a n d s c a p e : 

S o i l : 

KDOLO 
• • . • I 

R a i n f a l l 500-650 mm. November - December, March - A p r i l . [ 

Basement Complex gneiss. , . ; „ ' » . 

Mosaic of low ridges and clay p l a i n s , dissected at margins by seasonal r i v e r s 
This forms part of an extensive erosion sgrfaco developed during Ple is tocene 
and Recent t imes. 

Black to very dark grey c lays ( v e r t l s o l s l . 

Brown to yel low red sandy cl«y loams wi th l a t e r i t e horizon (F.-rruglnous 
t r o p i c a l s o l l s t . 

Vegeta t ion: Par t ly c leared for g raz ing . 

Rel laf: 10 m. 

A l t i t u d e : 820-1 ,570 m. • • M 
. . . M 

M 
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WAHUNYU 

C l l r . i t « : 

Geolojyt 

Landscape 

S e l l : 

'<cg«titlon! 

Anlief: 

«AMUHYU 

» a i n f a l l 500-7^0 mm. * March-Apr i l , November-December. 

A var ie ty of Baoement Complex gneisses, with some schists and I n t r u s l v e s . 

long ridges separated by narrow f l a t oottomed minor v a l l e y f l o o r s , and 
occasional r i v e r s . In a few places small remnants of the sub-Miocena surface 
can be d is t ingu ished . 

Brown to yel low red c lay looms with l a t é r i t e hor izon. ISo ls ferrugineux 
t ropicaux) . 

A l t i t u d e : 750- I - , 730 m. 

Land System 

FACET 
No. 

FORM SOILS. MATERIALS AND HYDROLOGY LAMD COV 

1 Rounded ridge». Long ridges about Greyish-brown to dark brewn snnds to Acacia savanna 
1 km across, convex with slopes from sandy loam up to 15 cms over brow, to mainly cleared 
level to moderate. Frequently yel lavish brown friable sandy clay cultivation. 
Indented by minor drainage lines. loan, massive latérite occurs at 

depths between 90-120 cms. 

2 Minor valley floors. Level to Dark greyish-brown compact sandy loam Grass 1 a- d. 
gently sloping, usually concave in 30-75 cms thick over dark brown Icose 
transverse section, 100-300 m wide, coarse sand or plastic clay up to 
usually including very narrow 190 cms deep. 
incised stream channels. 

Subjict to seasonal flooding or water 
logging. 

3 Main valley «lopes- Straight or ! Reddish brown friable sandy clay acacia s wanna. 
slightly convex, uneven, up to 30 m ', loams up to 15 cms over reil-reddisi 
high, moderate or steep slopes. 'yellow friable sandy clays. A 

quartz stone line overlying weathered 
gneiss occurs at depths from 

- • • - • . ' . : 

90-120 cms. 

4 Main valley floor. Loose brown sands of varying depth 
with occasional rock bsrs. 

N i l . 

la) River channel. Winding 
20-50 m wide with precipitous . Seasonal or perennial flow. | 
banks up to 2 m high and bars. 

lb) Foots lope» and f lats. Level to As 3 but generally deeper. As 1 or c learu 
gently sloping, usually slightly cultivation. 
uneven, up to 200 m wide on , 
either side of river channel. 
discontinuous and sporadic In •• 
occurrence. 

' " " . ' ' . ' * • ' . • 

5 Snail h i l l s . Commonly ca.50 m high Shallow stony so!Is, occasionally Not known. 
and 0.5-1 km across; steep, . bare rock (Gneiss or schist). 
straight sides usually meeting In 
sharp crests; may be elongated and 
rugged. Lower flanks frequently 
deeply gul 1icd. 

i M 

! < 

I ., 

http://Cllr.it�


MBOON 

HBOONI 

C l i n a t e : R a i n f a l l 500-1 ,300 m. Highest on h i l l tops, lowest on footslopes. 
November-December. March, A p r i l . 

Otology: Gneisses of 8asement Complex, mainly g r a n i t i c and micaceous but including 
basic I n t r u s l v e s . 

indsctpe: This land system includes a number of isolated high h i l l masses with steep, 
o f ten deeply dissected margins. The larger occurrences r ise to a summit 
ol ane. c losely dissected Into a ser ies of c losely spaced rounded ridges and 
spurs separated by narrow v a l l e y s . The summit level at 1,700 m to 2,100 m 
represents a pre-Micocene erosion surface, probably of end-Cretaceous age. 

S o i l : Red f r i a b l e c lays and reddish yel low sandy clay loams I F e r r i s o l s ) and 

shallow stony s o i l s with rock outcrop. 

Vege t t t ion : Cu l t i va ted or scrub. 

R e l i e f : Maximum (from crest to h i l l foot ) 300-450 m. 

On su/rmit plane ca 100 m. 

i l t i t u d « : I .2C0-2,125 m. 

Land System 

FACET 
N o . 

FORM SOILS, MATERIALS AND HYDROLOGY LAND COVE. 

SUMMIT PLAIN 

Ridge crest. Narrow (a few metres 
up to 100 m wide, less comnonly up to 
500 m wide); gently convex with 
moderate slopes at margins. 

Valley »Ide. Steep, straight, or 
locally 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 
sloping. Includes very narrow 
stream channel. 

STEEP MARGINS 

Steep «tope. Long, straight or 
slightly Irregular, usual ly'ca 300 m 
high; frequently indented by long 
straight gullies; locally very 
irregular, rough or precipitous. 

Major footslope. Gently to 
moderately sloping; usually concave; 
up to 600 m long, \iery steep to pre­
cipitous sided gullies locally. 

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

( H Dark grey brown sandy clay 
'loam with quartz gravel 
'30-40 cm thick over reddish 
yellow sandy clay over 
weathered gneiss. 

( I I ) Dark reddish brown sandy clay ; 

loam to 30 cm over dark red 
friable clay or sanay.clay to 

• 2 m over weathered rock. 

Dark greyish-reddish brown clay loam 
or sandy clay loam 20-80 cm deep over 
weathered rock. 

bark brown or reddish brown clay 
loam or sandy clay loam up to 100 em 
thlçk.over red, dark red or reddish 
brown cléy loam or clay which may be 
mottled. Quartz stones locally at 
100—150 cm usual ly with weathered 
gnetss beneath. Seasonally high • 
water table. 

Reddish.brown sandy loam with more 
or less rock and stones over red 
friable sandy clay loam to clay 
frequently with quartz stone line at 
30 cm or more with rock beneath. 
Rough and precipitous slope having 
very shallow stony soil with frequent 
rock outcrop. 

As facet 2. 

Rock and boulders. 

Flow seasonal or perennial. 

Cultivated or 
occasionally p i / 
to wattle Heac\ 
or eucalyptus. 

As facet I. 

As facet I. 

Scrub. 

Mainly cultivate 

Banks 1 ree lined. 
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