Wat

water:

5 atrib
of 30k
mber ¢
out fiv
csof th
rshed.
f the v

flow w
- has a
ent to
| water

one ug
rom (.
nperat
in este
lea abc
1e area

as wel
e 40cn
- plast
pipe ir
“a kno
rand d
ngauge
as alsc
The v
3-2 at

‘he
10t
As
res
ied
on

as

ed
W
7%
ich

2ar
1).
ive
the
ter
be

ard

1€er
ray
ter
ato
the

at
the
nd






A A B e




NN 5 AR S R A D s

.
i

18

'8
s



O ErE ettt et ettt e grl






A
aut
V-n

foll

The
rec
wa;
Th;
3-3

v. An
i, The
led as

' level
order
titute.
Table






Fic



Lo 2 - T o TR -

o T <« 1 2

h O (D e

=SS oMW Lad

=gl T - = T R A =

hm R

at.

1p
chr
stre
ge

1arg

on

e Ci
'col
ava
ail:

Ywi
ind

he

g5
NC(
ye
assi
lass
711
nbt
o-k
‘ere
Ha:
45)
pH

he catchn
s(from rai
" much er
ment can

ried out n
)eing wor
s for most
a is preser

Benchr
iral Pro

sRI) et al
gricultura
Ghana”,

e differen
y (Fig. 3-
:d by aug
ns, one at
vere selec
ording to
led for la
2-mm m
vith a soil
nd McLe:
d (Walkle
10d Brem
using an M
wailable 1
ble cation
JH40Ac)

bt
11

ora
L Ie

be
[ ou
‘the

1in

rk
«ct]

Zha
odu
‘opi

alle
Soi
12t
: 11

fo
: FA
rata
L Sit
-We
19
nd

19
ana
as ¢

=

ydit

S necessary to
| how much is
back into the
sented by the

se the vertical
The charts the
riods will only
r. 3-4, 3-5, and

land valley
1

terization and
on: Case study
Vol. 10, No .4,

satersheds: the
vere identified
00 cm (where
3, and three on
rofile pits and
Guidelines for
analysis. Soil
. Soil pH was
ratio of 1:2.5,
. Total carbon
ick 1934), and
.. Total carbon
er (Sumigraph
:rmined by the
1, K, Na) were
and potassium



the ext
omas

sma ai
ermins
¢ extra
hange

=1

thod a

2-1-21
ong th
Dmo
297-19
, Tespe
ttom a;
s ratio «
VW) t
3R is
nfall t
s valley

2-1-3\
rforate
ter anc
e wate
groun
ne gra
thin th
re alsc

yphotometry as des:
ned by inductively
)). Exchangeable ac
L) solution, then by
:an (1965). Effecti
>xchangeable catior
was conducted by t]

%
w\‘%“ z

5 in the watersheds.

ns of land cover at ¢
for a period of th
2 of their similarity
1s inland valleys. T
m Ratio (VBR). Tt
y (crests, slopes, an
VBR =(TVW-VB
»f water, related to
arigher parts of the v

or the monitoring «
nes for the three-ye
‘wo-week intervals.
stogram were plott
depth, rainfall, and
nd the period of str

ed by
yupled
'y was
rating
cation
K, Ca,
yipette

idth of

years
'l and
valley
/BR is
‘inges)
/VBW.
e total
2y into

rround
seriod.
1anges
on the
nd use
n flow






IZ&]-7 /

ww /7771

~— —rr v

Wl 9'Q7¢T

R

Wwuwl 6/¢GT

R A

rer flow
W

rand
tershed,

tiol
lyni

Fig

gic

T



1d
7)

tho

o le
175
150

125

100

75

5i

ww £*Z2¢T

P T T

—— =

Ww 9'8ZET

ww 6°LEST

ver flow
ow

Jinir
| of

use

"an
rate

Fi



Uplan
Phreati

and
atic

LW §'8ZET
866T Ul [|Bjuley [e30]

ww £2eer
£66T Ul |[Bjuley |B10]

w.iey punodwod pu asnoy punodwon

Ww 6°2EST
666T Ul [[BjUley [BI0]

MHIHR

eAesse])’'uUlejue|d

110012

| o

- — -

o

_1_2_3*4_5_6m?._8_9_0ﬁ1f_1_2_3ﬂ4_ Lol ol—IN] J ~d e H i o ololol—Tm|

T flow

L]

qinc
of ri

B
ik

or surfa
', gro
1sect 8

:ont
-10
Iz

Tl
Fi

ater
ers

fac
yan



6%
[ L ]
ol
—22
C
——39 !
C 2
—— 61
C 4
—— 84
C
PG 8
10;
oa, Mixed cro
s H
300
Hc
oss-section of t
Potrikurom, As

€ horizons. 1
2s were mucl
the citrus ane
ze 0f29-49 ¢

s were domi
characteristi
lity character
dttom soils (
n the topsoil
oils are bette
10bile cation:
" exchangeab
runoff and {
-anic matter ¢
clay, which 1
er in the low
cations of the
gests a differ

loms |

2ysol !
——

1
& )

8]
O

(7] — W 0
Qoran

Maize
|

70

il series

Wwtom
oil val
2¢ soil,
he soil

le 3-4)
ase of
lable
of the
e acidi
land w
s have
ributec
gh grc
ls' hyd:
ted as |
uplanc
of the
charac

12

mn
wn
file
¢ log
dyc

dwir

e Vi
0%
2.4
lass

ug
ilan
oru
'y t
1€ €
shai
to1
e f
vat
shis
div
. Tl
ser
:sb

||




ries

3
s
89

as, abrupt

clay; scl, s

itroger
1 soils.
1ely pe
horus,
Is. Ho

than 1
ttion. |
edint
tes tha
iltivati
:nt nut
1owed

orp

Bou

il

:olo
can
{ se
)sp!
iila

(o]
lﬂ-
~

nooth,

ind
soil
id <

m

the

ge
“Tal
iId -
m ¢
us i

poi

of
Tex

‘_—_——‘m___ﬂmlﬂﬁﬁﬁf‘ﬁ

|I.nl..'!U‘!.,.u\aﬁlmm(n,.\ﬁmllhmlh.-.-.m

a
2

iubang

ver,
ivel
he
dec
sut
YW
181t ]
po
so:
2 cl
1itr

10

rregul
ocky

oW1
ich
Is |
siny
ils ¢
the

th
dra:
WOl
jati
i

Mottles

Rusty

Rusty

Rusty
Rusty
Yellow
Yellow
Yellow rusty

Rusty
Yellow
Yellow
Rusty
Rusty

Rusty
Yellow
Yellow
Rusty
Rusty

; Is, loamy sand;
jranular,

[ similar to tl
en, the subs
0o moderate
-om the tops
ey bottoms v
alluvial and
re poorly dr
he valley bot
ore be very 1
dry season.
land soils, su

the
zre

of
the
ich
1al

as
iils
for
ost
2t6



W Qo HhEehtd b S =t 6 MMow

—

ile 3-5.

file No
3l Type
1

ic
ol

ic
ol

ic
ol

ic
sol

lic
'sol

lic
'sol

lic
'sol

2-3 W
ire 3-1
' of th
‘hree y
1and t
sther t
1 the |
uary a
s fron
wing:
-order
hment
about

result
litoring
ey in F

|1 g

fo
EPoE

ONprENO

“‘

vt et

AP

NAPPPPN

|PPPP

coromas

Qﬁpppq

|PPP;HJ

1501

rtes
ainj
ter
De
it 6
f1
rde;
2nt

ntr
e di

-
]
w

=
fesim

ﬂb&hhh

NN

oo o o v @fiv v
Lo [P it S

SNk

rbri oo
AR R e

coocoN:

o
= PN

Nobos

no
iect
101

35 —
)
|‘@5 g

Ll S B e S WY
b O SR

R o e e i o
et ¥ == TN e N | e e ¥ |

|

obhing O ool in

Lo R e e i V| SRS S DY o S N U R N N

]amumuﬁb;mmmd

hov
e ¢
our

70

-

ty
1e



mo
the
ten

the
sta

Th
see
to

int
the
rai
anc
ear
of
S0(
sto
an(
Va
bec
cat
are
ex|
wa
the
wa
rer
the
De
dey
the
rai
st
firs
val
for
mao
Jur
(Fi
wh
sec
val
flo
to

dw

3-C
thii
val

iter
rat
i se;
ins,
ze’

10V
1al
su
ity
rert
are

st
Th
eri
1S t]

in

is,
se
ner
are
ed.
fl¢
Wi
shes
as
ent
nbe
din
1
top
11
rde

ou
IS

yrde

nuary,
rise in
eristic
ing of
id not
3-10).

in the
e rises
on the
ing in
ar, the



“the
ouy
ove
ize
ms
d-
-10
3ol
Alt
VI

1g ¢

enc
reg
reg
alle
eas
in a
1dic
Opg

ICtic
em
rta
e
fure
ver
ec
no

ng

ing
1 s
T
n, |
wat
ley
1th
8 ai
naiz

ege
usi

ve
ar

of fi

e

nth
ible

itct

ilan
zed
T
has
ring
ye:

ms

31t
i-se
ner
was
luri
Imp

les
n (]

ed

lley
Ric
1ley
Iroj
sect
son
Tht
nd

rlar

d s

id ¢
ely
1cti
soi

ng Mz
irs to |
1 (Fig. .
May ti
area,
w higl
leys ir

are f
ice Val
and G
t has a
ndwati

2y wat
a phre:
5). Th
ition o1
groun
s water
Z app1
inland

id land
of the
land us
lonTr.
‘h the
ythe b
ym Ap
g the
10).

y for ¢
found
altivate
yms art
re sha
d 7 are
: cultiv
1ds of
crops
The I
nes col

ations

e soils
peciall
richer

aci
T ta
sen
id 1
‘on
otr

fu
and
rst
Yott
erg

ifie
e,
1as

wh
oil

ian
mal

y o
ipe
10)
son
, th
It
aus

zs,
Fig
Joft
dur
ain
s §
rice
sy
I1CO
ifr
Fig

ade
JS
be

(|
rai
otl
1€ T
shec
3
id ¢
inla
1€e ¢
lley
igh
2 Vi

slar
ey
1w
ofil
rin
dir
ar

slos
e v
rde
12).
oftc
da
resi

tut
s la
‘he
VA
(Fi
‘alle
ind
usi
1 pe
us
-10°

ven
ribt
We
ind

n of
. and
,and
‘tern,
The
land,
ama)
/S 1n
ey is
alley
ts of

rith a
ith a
: soil
jome
f the
s are
ping

1ship
oms.
t has
h the
1 and
e for
sture

and
ttern
ring
1S is
The
s are
:s oil
ivate
TOpS
y for

ured
eater
even
their






O LRk

July, 2000

August, 2000

» ¥ ]
2000 8 10 ‘/ |

2000 8 74w

20009 1=

N

1
-] -] 3=
= = | “
3 e £ 5
=
[+3]
S
= E £
g o E ;1
§ EOLE 5
z £ E g
£l = |E £
= = B =
= =
3

Ma, Maise, Cy; Coco yam, pi; Plantai

Fig. 3-13. Change in
transect line (T-9)

imodata

Cs, Pt

mﬂ

and land use along the

(a

(b)

(c)



Relative height (m)

June. 2000

July, 2000

August, 2000

L

Fit
tre

ur

120

Wikee

i

YRS
F3

£l

a -l-ﬂ 1
£

Wlo, 1 Land peepar

level an

)

(b)

(c)

T mm

Ise along the



Eo LN R R o

2000712~

00731

2000 8 10—

200K 24

2000 9.1}

20009 13-}

Ok

Rp. Ms

Ok
Ok

Bush

Rp. Ms

3 Red ppepper.

g. 3-14
ansect li

U
(a)
S e
70 80
(b)
£
& (c)

ko, Lp: Land preparation

id land use along the



Relauve height (m)

June, 2000

July, 2000

August, 2000

Ag.. 3
ranse

(a)

(b)

(c)

1

'IIISUmQ

se along the




o
=]

7

Relative height (m)
2

15
10
5
0 10
20006 1
20006
2000 6
2000.7.1
i 200071
® 20007
12 20007
= 2000.8
w 20008,
» 2000.5
o 20009,
g
f o
2 w
3
-
g y
- L]
il
=
8
=
=]
=]
]
= ]
=3
<

Cs, Cassava, SI, Set
Ma; Maise, Cy, Coe

Fig. 3-15 (2). Cha
the transect line (

(a)

80

Tow (m¥ sec)

| [

(b)

BS

Mo data

(c)

25m

Y0om [ 150m |

and use along



3-z

3-3
Fiv
top
As
The
occ

Mo
the
Fig
the
rigl
sidi
the
T-1
stet
100
loc:
tha
sep
The
Rig
trat
alsc
cha
doe
its

3-3
Acx
Pot
Ho
Alc
Lo
Fro
mo
top
sid«

sid«
ma:
bot
1S 1

Alc
sec
suc
it ¢

y al
in
ati
se f
T
% (

di
aw
14
len;
wla
)y th

14(
1e ¢
gl
2 Vi
Pot
ran
har:
stre
Jec:
ol
rac
1 lo
at 1

of |
VIO
stly
ton
nd
mal
hil
cu
alo
lar
ari
the
it b
lar
etl

10
mil
ava
the

)L

2 th
ee
vas
res,
i sh

ram

ft s
me

th

VEr

‘eve
e a
if t
YW
Luri
s 1
s

e tt
ull
foi
nd
y of

| us
sur
ant
doi
: of
*fo
the
atic
T-1
vas
fror
wa
tog
llon
the

-11.
ad,
)CO
ual

CL

‘ans
ere
llec
chi
ni
t lir

of"
er |
in t
‘eve
‘ea

sho

dtl
er
trar
T
exi
tw
of
11

L 18
wel
o,

mc
o

lony
(A
wit]
eve
t si
;e C
er
ifan
1 P«
od £
1e
cot
dt
oft ¢
vest

tho
top
nar
'the

1se¢
igu
vhi

riv
3iel
ybst
)EC:
wlc
vhi

the
t si

in E
is 1
alle
Be
ope
211
‘hes
1 th
yuj
are;

1€t
on
arel
dtl
was
vat
~1C
al ¢
kro
fall
ot
far
om
-am
rrac

10
the
rlar
if la

iere set in be
3-13,3-14(1
as a different
3-11. Accord
s about 500n

nd there is S:
1 No.l. The t
xd, the lowla;
¢ of the presc
tually be les
he slope fron

pe at the lef
is shallower,
ccording to tl
nso No.2. H
zer than that

‘etrete is pre:
aphically un
and one stre
wo water flo
:her hand, the
1d area and tl
“the transect.

sect lines

g et al. 2001
al crops such
land use was
aize cultivati
, both upland
3iemso No.2,
38 and seconc
showed alm
maize and c
»ottom of the
n the top of
“the valley.
T-11 was doi
3 dominated |

areas for co
1 was used fo
n. Based on
cultivation is

hmark Biem watershed and
-14(2), 3-15(1) and 3-15(2)).
yography.

to the figure, lowland area
ngth.

th, which was constructed in
graphy of T-10 is shown in
area occupied about 50% of
2 of some hilly places at the

The distance from the left
ie hilly top of the transect to

de of the valley is also very
2 area constitute only about
/50,0000 scale map, T-3 is
ever, actual survey revealed
wwn on the map, which then

ted in Fig. 3-15(1) and (2).
> as compared to the other
along the transect lines but
3ecause of this geographical
ft side of the stream of T-11
ield observation showed that

ae top and slopy area of the
cocoa, oil palm, and citrus.
Ferent in some places.

while right side was fallow.
e and Sawah rice cultivation.
> land along the transect was
v forest partially covered the
the same trend. At the right
yam, yam, land preparation,
lley in that order. At the left
: valley. Annual crops were
the other hand, the top and
ated by secondary forest. It
socoa.

1 and another large area of
e cultivation of annual crops
topographical characteristic,
t suitable for the land shape.






12 F
10

0

100 200 30 400
Fig. 3-1€ opographical inform  >n of tra

Fig. 3
(Cons

’. Design of sawah a
cted in 1999)

81

(1 )in

ampli
arcel
ectL
T2

iso No.1

No.1



ructed

m

)
[u}]

r%wrwwwwwééwﬁwwwewww+wwéwéJ

ine

ns.

.14
.86
31
.25
.26
32
31
37
.15
37
g7

3
w
(@]

]
=1
=

:\.nrnm.nr-\-\|m._.mr\-—-\;-r‘-:i ’

CHHORHEREENENOOO0OHHRRODROR

Er AR R A R L R e

(+’J

1.04
1.05
1.07
1.07
1.04
1.05
1.05
1.04
1.04
1.04
1.04
1.04
1.06
1.04
1.06
11
1.06
1.05
1.07
1.06
1.06
1.04
1.05
1,06
.02
1,03

0.03
0.08
0.05
0.16
0.11
0.04
0.13
0.06
0.04
0.10
0.06

=
s

COCOOoOOoDO0O00000000000O—~O00
COVLR—~OVRONEOVNOOWONANNBRLOBN

:

CROURWUIONNNNF =N WW D N

N

3.6
3.5

43
4.1
4.2
1.6
1.7
5.1
22

26

| =y
3
LWnvboNwonobrOoOW—LONDERND LW B WL

NOAWANBBRONANNWWNWARITWNUNING



] ampling

] arcel .
nofs rahar soil se in Dany e
dbet en19 and:
‘C"Qé /—\
& C ,:\\
9
v
\%) 9
@ < 9@ Io 3 3
| > 2
2\ 7Ny,
>/ Z 10f sam] ng
\)A ach pare
1of ¢ vaha |soil ints in M olas

1bet en1l 7anc



2 | Bl [FI |
c e

Lﬂm_ = _&LLLLQLLLLLL_L_ w— N_ TLL.U.LL&LL&O.LLQLL«L&LL?“.LO.TMLL“LL.L?M?._L.L_
= . = N

@} 2 B

L | &1 |1 _
= = T v e NN N W oN N N1 = S WY RN e e T8RS e S e e 7 e LGN LM L T SR M N S M M e
Tt & NSNS o o o o o o e a%p PR TN TR e B T T J et I i g

= =



ntes
the
vel

ntre
art
3 0r
Ni
Jai
vel
te (
iN
(D

gin
y W

ical
bor
cal

2du
atl

1€ (
nai
1, ¢
m,

aw:
g tc
308
Y, &
vlac
fto
tyr
Iy v
nd

ch
3-7
it d
1an
he

vel

mn ¢
3 St
otr
site
19
it w
d 1
siti
P
inc.

fth
rail
e o

;, St
ion
ey

B
sau
ally
wa

' Se
asu
nt .
the
1O SE
»hy
ype
T th
rll

-8
te1
xd ¢
SO«

o

Wwa

ah

‘oje
n (I
as

ore
T
5,2
I) a
om
pre

2log
1 01

T, t
as |
alsc

for
he
s fir
ad t

relr
1 M
wo
the
ridg
agr
but

nait

mo
abc
mo
.as

ta

€18

iad
')1 1:

1.
.,

ded
r1C

iter
tir

1€ 1
ave
ery
ces
1ed
€ r¢
s4

pn
Iso
m
nsic

' pr
7as
ma
wal
the

ltiv



ipa
oru
d P
m ¢
en
net
thu
m
he
) ac
me

ing
tic1
n ai
pri
reas
nar

"to
the

ep
wh:
sut

ure
s

ha
ieer
SMme

cles
Jart
ind
ys 1
uct
to.2

2vil
2 cl
h i
Jse
Isc
e €
gec
ing
ger
hw
vhe

J Sé
mec
was
1lan
rati
'SP
on
Tie
ad ¢

Jfz
acl
tior
;1es
sel
fpa

2p1
res
on |

| in

ract
eral
W1

pre¢
1es.

1to
iter

o
the

z th
vate
ar f
cor
he |
Ocr
wk
red
nac

1th

ctiv
bru
luci
we
thou
s,
Ire
o
id t

(o

vah

on
€esh
nts

lary
: sh
ad

E:

' pn
‘the
; EC
5 W

the
rce.
ctio

o

eyl
nure
rati
of
dif
scat
' W
' ex

ol

:s, the briefing sessions were held at
~and March 1996. In these sessions,
‘0 the people, especially to local rice
what the sawah is, the merits, the
of sawah rice. The explanation was
ore than two hundred people enrolled
1 Potrikrom. In next stage of the
wuse to house. Through this stage, the
rice farmers came to be main targets

in Adugyama and one in Potrikrom)
using the lands they administer by
Itivation was formed by 15 people in
iembers land. In 1998, construction
e developed by the same members of
1 not increase.

nd survey was conducted on the site
n in Fig. 3-20 and 3-21. The broken
as surrounded by the solid lines are
construction process is explained in

ss was that, in this project, the use of
tension phase toward local residents.
use of man power. The machinery
2 Surveying instruments, 2 Power

posed site. The site should be in the
he size of the land to be cleared was
ize. Because the dense weed always
t be done only in the cleared land

nstrument (Photo. 3-6, 3-7), the area
wearby is firstly determined for the
sawah by gravitation. Secondly, the
land of a similar altitude. Each plot
:nce in the same plot should be well
the soil moving in the process of
e process of sawah activities, this
wditure, especially when constructing
), moving thick layer of the surface



1.

V.

V1.

After ¢
by the

ie plot
ietoa
splant:
refore,
lecide
oundit

iminai
ar the |
are le

id cons
ng the
structe
bund v

wving &
h plot
Jto. 3-

eling
xrirrig
1er pla
ace of
2ssary
1 was
ect, it
sawah
t.
cedure

shown
it effic
000.

e stag
d of e

irra
ve.
, ca
the

L °

PlAY
mt,

ctic
e 1
Che
col

arr
plo

gt
to

ef
ter
ele

s
de

201

the
|

f ¢
I'lg‘

«d accc
ae proc
e easil
ICESS 0

shape

2 trunk
zhly.

d byt
ight of
acted t

ng
hed an

plougt
rer pla
| shoul
lume t
the ne
d that
d be 3¢
er the
-10, 11

oto 13,

photo

structic
W toge

ng to the
i of plowi
1anaged 1
yout, alth
he shape

1 the plot ¢

layout, th
:bond isa
rengthen

arrowed

field, the
according
e flat. \
rigate the
sary wate
n by the

Also the
ize bed

d 12)

seling usii
yws the le

then saw:
:r with the

87

3 i
| ha
ilot
he

ur:

led

1s
50
uct

po’

vill
2
art
s at
me
DWI
“the

eri
opr

tra

ide
win
th t
ude
is

- an

yun

(Pt

- til

lev
itio
fiel
of'1

the

wa
s¢

T al
don

ilan

the plot w
iy the pow
side of a ¢
most imp
ies accor

protrudin;

g the saw
'moundin
). 3-8)

before fi

d. Movin
f floodin
Jat or no
field. Tt
> be smal
ght differ
ed affects
us attent

wooden p
the Biem:

. The hai

Iy
nd

1€e.
tor
he

or

as
ils,

ng

yum
‘he

‘he
his
ng
ng
his

the
ite

ne



12 i

P s

Fig. 3-20. Result of preliminary land rvey at Danyame site. The t
lines show the proposed sawah con: iction area. The area surrou )Y
the solid lines were actually develop in 1997.
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Fig. 3-21. Result of preliminary land  -vey at Potrikurom site. The n
lines show the proposed sawah cons iction area. The area surrou W
the solid lines were actually develop  in 1997.
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