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INTRODUCTION

Wind, (1972) analysed the problems of vertical
unsaturated flow as affected by horizontal groundweter
flow under netural rainfall regimes. The precent efifort
is an attempt to use the hydraulic model developed by
Wind to analyse the effects of drainage intensity and
drein cdepth on the soil moisture and the depth of ground-
water toble of a particular soil under standardized end
natural rzinfall sequences as suggested by Vind in the
closing paragraph of his article, Since the model =inu-
lates conditions very much like the soil would, it is
expected that the results presented And discusced here will
help in deternining acceptsble drainnge criteriz for
certain sgricultural requirements and in showving how the
soil moiszture content of the top soil is influsnced by the
glven reinfzll petterns,

The soil studied is & homogeneous clay loezm with a
capillary coniuctivity &t zero moisture tension ko of
1 en dy’1 end a recetion factor olof 0,025 en™' deseribed
as type 16 in Rijtena (1982), The charscteristics of the
k (q’) n:dlp(nﬁ relations are given in figures 1 and 2 of
Wind (1972),

The theoretical background and detailed description
of the model are as in Wind (op eit) and further eleaborated
in the w~ jor thesis (Agroliydrology) of Lolhtaruddin liznen
who was ny co=vorker in the experimenial phase of This
study,., Therefore, only = orief quan$itative deseription
of the nodel is given here ns a starting point in
understanding my part of the study, The reader who is
interested in the theory ana detaile of calibrztion is
referred to the above-=mentionsd thesice.
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Plg. 1 Pictorial side view

of the model Ac used for this
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THE LIODEL

Unsaturated vertical flow of moisture is governed by
Darcy's law which states:

V= =k (%‘r}i + 1) (1)
with ""W
= ke (Rijtema, 1965) (2)
where V = flow velocity, positive in upward direction

(en dy'1)
k = cepillary conductivity (em dy'T)
Y = capillery potentisl (cm)
2 = verticel dictence zbove 2 reference leval (em)
k= cepillery conductivity et W= 0 (em dy™')
& = reaction factor (cm‘1)
e = base of natursl logarithn, _

The flow of water into the drezins is governed by the
dreinuge equrtion Vy = -A Wd (3)
which is derived from Hooghoudte equation (1939) of
drainoge dischiarge,
velocity of drzinage discharge (cm dy'q)

A = drainage intensity (dy"1)
Yd = canillery potentinl at drainage &

The nocel wes couastructed to simulate these flo
processec,

Figures 1 and 2 give a picture a2nd the schemetic
representction of thie iodel respectively, Zach of the ten

where Vd

4]

u

T‘th ( Cm) .

‘!

paire o veozels representc a layer of 10 ecm of soil depth
(&) with its moisture chartcteristic (see fiz. 3).

The canillery potential Y in equntion 1 is simulnted
by the distance between the top of each vessel and the
water level in tne vessel, To simulate the influence of
the gravity potential (Z) on the total soil noisture
potentizl (é), the vessels are vlaced on stepoc vaien differ
by 5 en, Takinzg the ton of the first vescel z2& the
reference level, the dintance fron the top of =ny ciher
vesrel to the reference level renresents Z for that soil
leayer, Thusg, the relation Lelow holdc for the odel:

-y~ 2 (4)



Each pair of vescels consists of 2 small and bigzer tube,
connected such that free flow exists between then, The
long vertical tubes on top of the vescels m=ke it possibdble
to have positive pressure in each soil layer, An empiy
vescel represente the driest soil condition (i.e, & cepile
lary potentiallye of =100 cm) while a full vessel represasnts
the wettest condition of I_,J= 0. The difference in soil
moisture vetween Loth concitions is denoted by m(dimension-
less)., Since the vertical scale (Sv) of the model is 0.5
(see Lianan ), this |, of =100 cm is represented by &
vessel of 50 cn, length,

To esimulate the cavrillary conductivity k of the =soil,
the vescels zre intercommected oy necns of 9 siort a2nd 2
loang (tvice as long as the sho>t) nylon connecting tubes,
In unsaturzted flow, k varies with q?accordlng to equotion
23 end as | varies with the level of water in the ves:els
it is8 necessery to plece the connecting tubes 2t verious
heights on the vessels 2e shown in fig, 3., The deternmina-
tion of the positions of the tubes, their lengths, cicaeter
and nunber is given by Manan,

Irzincge 1o gsinulated Ly removing water oy neens of 2
single drainsge tube fron the wvescel wihich reprerents Ih
soil layer &t drcin~ge denth, The outflow opening of th
tube must be placed at ths sane level as the top of that
vessel, Tvo tubes of diameter 0.30 cm and of different
lengtiis were used, each denoting a certain drainage
intensity os chiowmm in the tnble below:

Length of drainage Drainage Intensity
tube (cm) A (dY-1)
205 0.01
121 0,02

Rainfall was simuleted by supplying water into the
model through the first veccel., To simulcte ponding, the
tanlz vas fittca at » eertoin heiglit wbove the top of the
first vescel and water vocr pumped into it, The depth of
ponding irs linited to 6 2 by cn overflow tube, e ares
of the tank represents the surface area of the soil - 040
02:12 viaieh ir 21lro the 2yren serle (3;‘, of tlie mnodsl- (rece
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M, Manan), Infiltration into the soil is simulated by means
of an infiltration tube (of length 40 cm and diameter 0.4
cm) from the tank to the firet vessel, The infiltration

rate of the soil is 2,66 em dy"1 when the tube is flowing
full,



EXPERILTNTAL PROCEDURES

To simulate & certain amount of rainfall (mn dy'T),
the ecalibration curve of the punp was used, running the
punp for the anvropriate lensth of time to obtain the
desired rainfall, The model time being 5 minutes - i,e,

5 mins, representing 1 day (see model factors in liokhtar)-
it was not possible to simulate day rainfalls in excecs of
gbout 60 mm with the valve used, To make reading easy, the
water used was coloured (fig, 1) and the lonz vecsels
calibrated in nmm,

The sterting point of each experiment was en equili-
brium condition for 2 particular drain depth and drain-age
intensity, Thais equilibrium was acsumed as a basis for
compariczon snong the different combinations of derth and
intensity since one had no definite idea of the soil
moisture condition prior to infiltration (see "come devia-
tions from field situation" in 7ind, 1972), Zquilibrium
exists vien the absolute vrlue of the ©o0il moisture tension
in each vessel corresponds with the height of wnter level
(in the vescel) above tlhe groundreter table, The soil
moisture at that time is the equilibrium moisture content.
The tize during equilibriun a2t vhich reinfrll begins is
called zero tine,

At zero tine, the desired amount of rainfall was given
and the recdings of tire water lavel in each vecsr-el vere
recor2ed at prredeternined tine intervnls, The difference
(in em,) Detween tihe top of and the mater level in each
vessel, multinlied by 2(model fzetors in lMcnan) givee the
value of the capillary potential at the middle of the rcoil
layer reprecented by th..t wescel at the time oI reading.

The depth of the groundwater table (Dgw) wes calculated
from the solution of equations 1 end 3 which ir:

Az - Yo

Y d
1- = ¥d

&, (5)
from which Dgw = D - 4AZ

vhere D = druin depth (em)



- AZ = distance between the groundwater table mid-may

~between two pprallel draine and the level o;:‘-“”

water in the drains (cm)~ see fig. 4,
and other terms are as previously defined,

3
-
&}
-

-~
1’
+*

Flg. 4: Drainuge Paraneters.

Dreinage Intensity Nefined:

Hooghoudt's (1976) equetion of s;tur@ted ko¢izontal
flow is: Co '

~ . 2kdm Co . C S
8= 7 R o T
discharge veloeity (m dy"1) - -
Ik = seturated permeadility of the soil (m &y~ )
d = equivelent denth of squifer (m)
m= % in fig. 4
L = drain spacing (m)
This equ~tion, expressed in terms of Darcy's law {eq.1)
gives equation 3 (V; = - aV¥ad), |
From both un3t10nu (Z and 6) i1 fOllOUb tﬂ?n

A = Q%idsj

" ' o - - (7)
Thus A indicates the intensity with which the goil is
drained,

whefe 5

it

_ It is not usual for drainage intensities to exceed
0.02 dy"T: under Dutch circnmstences, most tile drailnnge
systems were designed with A = 0,014 dy'1. Given a
hydreulic hend {(or cunillnry notentirl -t Drnin Gepth) of
50 em, this intensity results in a drain discharge of

-1 '
0.7 cu Ay .



Paraneterns uged for the experiments

_ Prain depths of 80 and 100 em and drainsge intenrities
of 0.01 =nd 0,02 dy-1 were used under five arbitrarily
chosen ctundordized and one natural rainfsll sequence, The
standardized rainfall had the same total of 110 mm in ten
consecutive days and the sequences Are rhown in table 1,

Table 1: Standardized Rainfall Sequences (mm)

M 12 3 4 5 6 7.8 .9.10 _ Totel {mm)
o 1111 11 11 11 11 11 11 11 11 110
2 2 4 6 81012 14 16 18 20 110
3 2P0 18 16 1412 10 B8 6 4 2 110
4 3 7111519 20 16 11 6 0 110
5 19°15 117 7 3 2 6 11 16 20 110

The notural reainfall sequence used was that of December
1938 in Jakarta (Indonesia), The choice of place was baged
on what was zvailable and that of month on vwhnat was nearest
to the ausumed equilibrium condition, The last rainfall in
November of that year was on the Z21at and the first in
December was on the 2nd, meaning & guap of some ten days
(see table 2), Thue it was assumed that the soil might not
be too far from the ansumed equilibrium condition at the

- ‘beginning of the December rains, The rainfnll sequences

- are presented along with the results,

Objective: _

The objective of the present experiments was to
analyse tre effecte of drainage depth and intensity on the
—moisture potential of the top soil and groundwater depth
with time rg a result of the different rainfoll sequences
on the meniioned elrny loam soil., ' -
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Table 2: Jakartae rainfall in November - Decermber, 1038

Tonth end Gavs srount (ma) [(Honth & dnys amount (mm})
Hovenber 21 T.7 Decencer 16 nil
Decemver 1 nil _ 17 2.6
2 0.6 | 18 nil
3 2,0 o ' 19 "
4 45,5 20 "
5 o nil . A "
6 10,0 - X
7 3.5 73 7.8
8 nil 24 7%
9 8.1 o .25 0.7
10 0,6 ' 26 nil
11 nil o 27 5.4
12 2,0 28 1.5
13 0.4 . 29 13.6
14 4,8 : 30 12.5
15 1,5 | 3 38,7
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RESULTS AND DISCUSSION

The results are presented in two parts-standardized
and natural rainfall sequences each~of vwhich is separzted
into:

(2) Capillary potentizl in the top soil layer i.e, 2t a
depth of 5 em (figs., 5a = 5e).
(b) The groundweter table (figs. 6a - 6Ge),

Bach of a 2nd b is presented for three combinations of
drain depth and drainage intensity hereafter referred to as
drainage conditiecns A,B, and C, viz:

A : D=100 cm, A =001 53-1
B : D= 80 om, A = 0,01 ay~"
1

¢ : D= 80 cn, A = 0,02 gy~
Thus it is possible to coupcre the efifects of different
depths and intensities, The standardized rainfall sequences
are hereafter referred to as sequences 1, 2, 3, 4 2nd 5 éas
precsented in table 1.

The tize (in days) needed for the soil moisture poten-
tizl to get bzaeclk to the initiz=l equilibrium concition after
the rainfall storped is shown for drainage conditions i, B
and C oniy for the rainfell sequence 1 since the recession
part of the curves is exponential in all cases,

o

L Rediafnll Senuences

i

A,3tznéx

1, Cen

The results are shown in figs, 5a-e, In 2ll cases, the
effects of drain depth end drainege intensity are not much

diz
i

1.1

]
195

e

H

y potential

during the rainy days but more pronounced during the
rainless days as can Le seen fro:n the recession curvee,

The effect of depth (i.e. comparing draincge condi=-
tions A & B) is clearer if one considers the length of
coxplete saturation of the top fo0il layer under botl
conditions, For example, in rainf=ll cequence 4, there are

4 doys of coumplete saturition Tor éruinage condition 3 but
o | 57

only 2 deys Tor condition A, #for tue snonme oiniill scquence,
the effect of intensity (conn ring eenditions B =“nd C)

appears less than that of depth - i,e, complete saturstion

for 3 davo, M™dc trend sy cars trmaz for the other rainf-1l
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sequences,

Considering the different rainfall sequences, it
appears taat sequence 3 keops the soil saturated for the
longest period wherens sequance 5 keeps the top soil
saturated only for short periodes and that ocassionally, For
example, with drainage condition B, sequence 3 keepe the
top so0il coantinuously saturated for 7.5 deys, wheress
sequence 5 c¢oes that for only 1.5 days and for 0,5 day at
two other times, In the same way, the time of cccurrence
of complete saturation after the beginning of tie reinfell
sequence is orly 1.5 days for seguence 3 &nd about 8,5 d=
for sequence 5. The remfrining three sequences appear
interneaiste vetireen thiese Wwo extremes,

The effect of evapotranepiration on the top soil layer
may have coneiderable influence on the soil noisture
potentizl as presented in figures 5a-e ané the foregoing
treztise, This, coupled with the fact that most zgricul-
turel crops have their roots at depths grecter then 5 en.
(see t-ble 4 ), mrkes it neocessary to extené the recults
and diccuccione of this study to deerer so0il loyers, Hence
figuresr cimiler %o S5a-e ure shovn in wppendix I Tor 25 cn.,
depth,.{( (For tlhe same recsons, zrpendix II is included),

Generally, the trend is the same as for 5 cm depth
except tlint there is less fluctuztion of the soil moisture
potenticl, In acddition, it appecrs that rainfall sequence
2 in this case, keeps the soil continuously scturated for
the shortest veriod (c.f. sequence 3 at 5 cua depth), even
for drainage condition 3B,

With regerd to the runoff resulting from each rainfall
sequence, it appears that the total volune (cm3) ond the
time of occurrence depend on the soil moisture condition
before high rninfalls occur, For -example, sequence 2 gives
the hLighest emount for 211 the drain~ge conditions all
occurring frou the lant three ruinfalle of the cegquence,
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2, Depth of groundvwater table

The effect of drain depth on the depth of the gromé-
veter table appears grecter along the rising and tail end
of the recession part of the curves than that cf intensity.
On the other hand, the effect of intensity ic greater
immediately after the end of the rainy period.

On the whole, the rising and falling of the ground-
water tnble cseenc to follow the rainfall sequences for all
drainage conditions,

In terns of keeping the vater teble below 2 certnin
deptl, it anpears that the effect of drcin depth is more
important for 211 the dreinage concitions and rainfell
sequences, The length of tims for «wiiich the groundveter
table reaches and remcinc on tlie ground surfice ~ppecrs
shortest for rainfsll cequence 5 under all the drainsge
conditions concidered,

December 1078 rzinfzll for Jakerta

1. Capillsry potential

With ahigh values of rainfall, the efrects of drain
depth and drainage intvensity seem negligible, However, as
the rainrfall gets lower and the absolute values of W
increase, they pecome clearer, In this regard, the pattern
is exactly the same as for the stanuardized rainfell
sequences, bBbut unlike the case of standardized sequences,
it appears tne period of complete saturation of the top
soil is the same for all tne three drainnge concditions.

Table 3 shows the amound (cm3) of runoif associated
with each drainage condition, resulting from the same
rainfell and day, The first time of occurrence of runoff
is the same for A, B and C, The comparative amount of
runoff resulting from each drainage condition with the same
rainfall does not appear consistient (see tavle 3, but the
total shows a much higher value for condition B, This
sugzests that the dreinage condition (B) keeps the ton soil

wettest durinr this vneriod as can be seen from fism, T. i.e,
it keeps the top soil saturated for hall a day longer than
the other 1iwo,. '
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Table %: Comparative auocunts of Runoff*(cms)

SR

Dreinnge
noition .
Rainfall(mm) _ A B 0
47 | 880 980 340
o 0 50 0
2745 | 80 520 580
12.5 R 85 70 100
57 - 750 1270 950

# Hunorr means the port ol the simulated rainrall which
flowed out through the overflow tube and therefore did
not enter the model,

Depth of groundwater table {iig, 8)

The eitect of the drain depth on the depth ot the
groundwater tabel appears consistently grenter than that of
drainage Iinftensity all through tne period considered,
except Iror the first three days arter tne l=st rainfall
when the erfrects of poth appear equal, dJonseauently, the
length o1r time for wnich any »oint is below the groundunter
table seems least for drainage conaition A, grentest for B
and in-between for condition (¢, This trend alse agrees
with that of the stanoardized rainiall sequences,

In zerms of agricultural requiremenis, this point may
be viewed in the lignt or table 4 which is reproruced from
Rijtema (1969}, FYor any of these rooting systems, the
periaod of the rootzone coming under the water table -partly
or wholly-~ is least for drainage condition A, If we take
a cereal crop ior instance, the rooizone will be under
water ror sbout T days occurrins in two parts of 2 and 5
days, Whereas it will be zor about 22 auys'(a ang 14 dnys)
under condition 4 nand ahout 15 doys (6 nnd 9 dove) under

condition C,

v
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Depending on the erop tolerance for esnaerobic conditions,
it appears that the drainage condition A is the hest ror

the soil (clay loam) and crop considered under the Decenmber
1938 rainfall in Jakarta, . '

Table 4: Type of root system and corresponding effective
rootzone.

Type of rooting Effective rootzone | Exanple of ocrop
(cm) - .8,

Shallow root

systen - 25 = permanent gress
medium shallow ' B '
Toot system 40 | potatoes
medium deen root : o o : (

: 60 B ceresls (e,.g.
system - T - maize)

deep root system . 80 " {alfalfs,
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SUMLIARY

Wind's hydraulic model (1972) was used to investigate
the efifects of drain depth and drainage intensity on the
unsaturated flow or moisture in a clay loam soil and on the
depth of groundwater table as initiated by & series of five
standardized anc one natural rainfall sequences, 1t was
shown that the drainage condition 5 (D = 80 em, A = 0,01
dy'1) keeps the soil saturated for a longer time than A and
C ror all the rainfall sequences, The soil was kept driest
by drainage concition A (v = 100 04; A = 0,01 dy*ﬁ) while
condition ¢ (VU = 80 em, A = 0,02 dy'1) appears intermnedizte,
The purpose anu cost o1 iustalliing the dreiuage cystem will
determine which condition to adort,

Similarly, it was shown th~t the grounawater table is
lowest for conaition A, nigheset for B and in-between for U,
For most agricultural purposes, it appears that condition A
is the most suitable,
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APPENDIX I

Soil moisture potential () at 25 em, depth for the five
standardized rainfall sequences,

30



e . g sgiid (s
cee . - [y
.

i

ubiod] sansstou Tfog )

2 BAF] OOl Lo e ) SR R T
= mahmmm o : :

A BTg

T ' T T

!
i
I

DINAG210x297mm




e e e
o 1 i i . - _ ]”
i R T e
e . Lot o
| T
T S I ...Iwul..,f.”.u. .mnm. | Tt : i . : _ il : i . ~H . ) *L c ¥ ﬂ m _
., ....|.m.. .r H L] .w : . = eogret . — |ﬁ e .. .ln.. . ,-...tu.r..-.. et cogee gl - rIn.t...lT..t. s - e ...ll. - .‘l. __ T
“<2/aauenbes TreruTsX 103 usded uO G2 1% (h) .ﬂ.mﬂummw&!mmam&& troglial _w:,m i ]

PR - - . —

e e mitata reraedi S -

p———

N .S L : .
| 4 ¥ 4 i H . I 3
fio e L (BRER) U et e
m | X .m....n.[.u_r .‘.n..“. Tt ...-.MI!. 2hm » .rl ! e e ih . ..rf,.._l,.h..Irl. e o st e L ;L,ti ..:!r'_n e
TSR | N | S ] S AR § b e
1 i 1 . . H H H i

—— ’ 8




g : T T T T 1 T ! Trmag Exva T T w. T ] T T : H : Ty el : - |..”I .” ..
.” S _I = .w.. P | e & RS TS Ploi*l. wi._: ul_l e e _-r T.-Tlr- :....T... I“r i -5 Bl oot S T.E L
| ; i ' i i £ | !
s 3 a4 . ;. lr-:.lf..r.i..”al., ..fil_ i | i S Hupnt m .
L] .y IO O WA T S I O i A N R R
- Sl ibs i : ; s il et = b m-. S Jiluiie _ et Sl .ﬂ.r — - 1r}%'41. q .iM £ =
- e s *¢ oouenbas [TBIUTHE I0F Wadep WO G2 38 :r.v. TeIauslod aamgsiow Trog-1o} *BrE——i—
| Lol R S S
| 0z 8L 9L L 2 01 - i
j | r i Ll
— e - = i e ikt T e —_— I ' " : _ 1
- “ M
e : - - N 3 .
N | | R ] [

-
——
.

o
...I!IL_..I...I.:

20°0 = ¥ ‘U3 08+ = G

ieeg- OO =Y ‘WO 0B =@

: .
T M s
] |

TeArioto = v fug oo E @ T
<M i@ e fe e g e ol

.Illl-..r[. - '-‘I_ s an s el S S

'.....—l__..;l_.__.,.?... ode

-

- : P OOREEE ey oy e

; i i
3 ! e ! ' - T TER TG T
S I . _ , ;
: T 0 S i & S !
“ : i _ ! ot
R A = Bl of o :
i ot



34

e w 2040-= ¥ H0-0g— =Gl ——

T y=fP 10%0 = ¥ ‘wo 001 =0

- el

— e —

cmmn e — . — b ——

r

m. e

e e ey

¥
i .
.

wi-

lm........p
i+

ERESN

{80

o AL

heem—r -

i

pafeyes

w‘
o

L.

_ _ . o lheen PP SO O ISP SN 3
* § souenbes TTeJutes 20 gadep mo Gzi1e (M )iTeTauesed

amadTom TTOS ipL 914 M!! i b

i S

10*0 = v ‘mo og

In [.llll..ll‘..n. ’

02 8l 9l L 2 ot R & 1 Z 0

_ _ e L. Tl = : ooL

. ‘ }- o } o ——t e b= . . .
I A i m i | e | __ i 4
m . Do i H R e e L P
0 p AP AT (BN T T . Y | R -
_ | beov o Brow PR e kg PTT 1 x.% i
5 I WAL B MR B PR 2 Bl LR -
| i SN DNV U SN PR 0 3 N R - L 4 -
I (IO UL . (I SN SO0 . ! . | : 1. B S SR
o T B ks e R e .\_.OP |
i, Ao ot T A DUV S [ 71 N | Y .
] .....4.....-./. :f. ._ ﬂ ._‘_.7-..-1... :_w rr...l.l 4 Pl ._71& . L
I e T G : e . : : oy —
\ ~i = e e R P ._l‘l E3RT R Pty IR T 0 i e ! m.. - . S _
 C R N H : : TN ! | —
feedercisib ot 3 BEENEEANNREE 4 B =
it R R -w._...i_._ﬁ._‘“_l,:i.}.i_s ME L s
TR A % Y S A bk i | —

. !Hltulil.i.ﬂl..lillt_ﬂul..l-lll.l ——

! ban: i
_ _

. /a _ = - rI = = 53
" M - ' L
; + I T, O G m " B S o) -
H 1 4 - pns . . sl o e f— . — N o".lll - ——— - .l. “
el "_ : | N d : . i i i
" ! Pt _ 4 m i [ v |
: : S B e T B R S LS R ~ T . S i
| i : ﬁ _ i T H i 5 3. m 4
: i K : | . ek g : e
dosdeuatial} - - .. S e i*:-mf s et S ” ; ..rlr.ni..Tl ..... S
i : S Rt ; I i N
R ki m ! f ! L : S i R iy 5
; } : ;- o f-. s —t e e . e P e e TS — p——
Y . _ RN | | Lok B L Y e ¢ P o§ e




G 5 S I D I I s N T ol O TN G Al S i 3 8 il i i

8 G e Al 0 0 X B 1 0 S i B
i 4 § & =8 3 A } R S SOV PO S L S| N m : : |

T b e T e B e
o |W. PR wrl_w Ykt __... N

*g eousnbas TTeJUFeX Joy uysdep mwo Gz 3w ( M) TRTIUelod eanjsyom Tiog !

br81g

02 gL st i 2L oL B EouR 7 g Q- §
o -_F. e - 1 ml. : .HI O.Gﬂ\.l!...
-m : i i “ .
_, oS . e
—— | o e R
= s IR D = SURHL VO . - i R

— - Itl.r-lllu.’lr-!.l S— liq!’i.

A .

m u "NO-O =Y

w 00 =Yy ‘ud 08 =@ —r—w——n

N P P i ]
R A e T
: m : | i

§ .7 ILE Mg o : ! m i ; i

sl | “ l.. — - * ] | 3 : __T = M.l rpml
. . - 1 _




36

Appendix II

Soil moisture potentials as recorded in the labor:tory
for soil layers 1, 3, 6 and layer at drain depth, including
the depth of groundwater table Dgw,

The following exrlanations apoly to all tables ,
Soil layer = Vessel no., hence, soil layer 1 = 0-~10 en,
2 = 20-30 om, etc,

# means that the figures in the row are + (vnositive)
unless otherwise stated,
+ means that the soil layer has & positive potential
(i.e. belor zrouncvzter),

Dgw = depth of groundwater table (cm) below the ground
surface,
? = the reading was not taken,

Dreinage Conaition A = Drain aenth D = 100 em
Drainage intensity A = 0,01 day"
B=D=2380cm A= 0,01 uay'1
C=D=80cm, A =0,02 day"1
Rainfall sequences 1, 2, 3, 4 and 5 are as defined in table
1 of the main text,

1
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