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INTRODUCTION

In the previous version of the computer program SWATRE
(BELMANS, VWESSELING and FEDDES, 1983) calculations of the soil
moisture distribution and the waterbalance stopped when the water
table was rising close to the so0il surface. This restriction was
cauged by the way of computation of the height of the ground-
water level (see page 279, point 4 of BELMANS et al., 1983). In
practice, situations may occur in which the groundwater table is
rising up to or even beyond the soil surface. This paper presents
an extension of SWATRE, which is capable to deal with this type
of situation, including the ponding phenomenum. In the following
the underlying theory, a description of the major changes in the
program, the description of Input and an example will be presen—

ted.

1. High groundwater levela,

When the groundwater level comes to§ clogse to the soil sur-
face, 1i.e, within the first two soil compartments, the numerical
scheme cannot be solved any more. Thus the effects of relatively
high groundwater levels should be considered in a different way.
When the groundwater level is close to the surface, the soil
wafer pressure head distributjon in the profile above the water
table may assumed be considered to be in a condition of equili-

brium!

== (H

where

h = pressure head (cm)
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v =‘heighE“5b6§gﬁihe groundwater level (cm)
The water balance of the soil profile for one time step may

writkten ag follows!

(P—E—T+qm)Atj—AH=e (2)
where
p = net precipitation rate, i.e. rainfall - interception
{cm.d—!)
E = soil evaporation rate {cm.d—1!)
T = transpiration rate {(ecm.d—1)
qIn = flux through the bottom of the soil profile (cm.d—1}

At” = time step (d)

AW = change in moisture content of the soil profile {(cm)

£ = error in the water balance (should be 0) (cm)
Fq. (2) should be salisfied for every time step. Under equili-
brium sgo0il moisture condition, the value of AW represents the
change in meisture content, caused by elther lowering or raising
the groundwater 1level. Suppose the groundwater level is kept
constant during that timestep, then most of the time the expres—
sion on the left hand side of eq. (2) will not be equal to zero,
This isg due to the fact that the position of the groundwater
level usually changes when moisture ie flowing into or out of the
s0il profile.
The error & is an indication of the change in groundwater level
depth., Using this parameter the amount of moisture stored in the
g0il profile Lo gatigfy the water balance can be computed accor—
ding to:

+ & (3

be



where
w = goil @Risture gtorage in the profile after the
j timestep (cm)
wj~l = calculated soil moisture storage in the profile

after the previous timestep (cm)

The soil moisture storage in the profile is calculated by inte-

gration:
0
V= f 6(£) d& (4)
D
where
D = pogition of the bottom of the soil profile {(cm).
8(E) = moisture content at depth £ (=)

The wvalue of 8(f) igs computed from the pressure head in Gthe
profile using the soil moisture retention curve. When equilibrium
20il moisture condition ig assumed in the profile, one may u3se
eq. (4) to calculate the moisture content of the zoll profile for
several depths of the groundwater level and storing them in a
table. The actual soil moisture content of the profile , Wt, is
computed using eq. {(3). Then the depth of the groundwater table
may be found by linear interpolation between the values in the

groundwater level - moisture content table.

2. Ponding

With high precipitation rates not all the precipitation will
infiltrate into the soil. Depending on the kind and slope of
50i}, some of the water will stay on top of the profile by
surface storage ponding, and some will flow away by runoff. See

fig. 1. Now eq. (2) becomes:
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where
qS = moisture flux density through the top of the soil
profile (cm.d—t)
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Fig. 1. Schematic view of flux dengities in case of

surface storage

As the evaporation is now taking place from open water, it is not
allowed to calculate it as E any more. Many equations can be
found in literature Lo calculate open water evaporation. It is
possible Lo choose between different equations to compute the
polential evapotranspiration flux in the computerprogram SWATRE.
This implies different input data. So for the calculation of open
water evaporation an equation was required using data available
to the program whatever method of soil evaporation was applied.

The equation chosen was described by MAKKINK (1960} and states

@ ——— — —

Ponding
depth



—~5-

E = 0.098 = 0.0352 R_ - 0.027 (6)
o Sty s
where
E0 = open water evaporation (cm.d—!)
8 = slope of the saturation pressure curve (mbar.K—1)
Y = psychometric constant (mbar,K—1)
RS = global radiation (W.m—2)

After avery time step that has been taken, the thickness of the
ponding water layer must be calculated on the basis of the fluxes
that are responsible for it. The maximum thickness of the ponding
water layer is depending on the glope of the soil and on the kind

of soil.

3, Major changes in the progranm

Some of the main differences between the original program
SWATRE as described by BELMANS et al. (1983) and the present
version that is capable to handle high groundwater levels and
surface water storage, will be discussed in this chapter. Not all
the differences in the subroutines will be mentioned, because in

some cases 1t is only a matter of one extra statement.

4., In the main program an extra variable, IERR, has been intro~
duced. When this variable gets a value not equal to zero, the
depth of groundwater'level (if it hae to be calculated) is
found using the gubroutine RUNOFF, assuming equilibrium con-
ditions.

b, In subroutine RDATA some additional calculations are per-
formed:

- open water evaporation is computed using eq. (6),
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~ the variable VOLMAX, which represents the maximum amount of
moisture the profile can contain, is computed,

- a newW array Iz introduced: VOLFC, with 40 elements. This
array represents the soil moisture storage in the profile
when equilibrium is assumed for a depth of groundwater

level varying from -1 to =40 cm, with steps of 1 cm.

Subroutine BOCO has been changed in such a way that, when
there is a layer of water standing on the soil (POND > 0 )
the pressure head at the sgoil surface (PHSA) is set equal to
0.
Caltculation of the thickness of the ponding layer 1is per-—
formed in subroutine INTGRL, according to

POND = POND + ( PRECA - FINA + FLXS(1) -~ EOPENA } * DT
Thie value is bounded by 0 at the lower side, and by the
gpecified maximum value, PONDMX, at the upper side.
When the groundwater level is above nodal peint 2, a fixed

value of 0,2 days is used as timestep. This has been intro-
duced in gubroutine CALCDT,

The new subroutine RUNOFF is taking care of finding the depth
of the water table when, due to the lack of available nodal
poinis. the original procedure of calculation Starting from
the known soil moisture storage of the profile, the depth of
the groundwater table ig calculated as if equilibrium condi-
Ltions would occur. As the error in the water balance, DVOL,
iz known, the actual moisture content of the goil profile at
the end of the momentary timestep (TOSTOR) can be found.
Jesing the array VOLFC, now the new groundwater 1level |is

known. When the level is then below the third nodal point,



the next calculation of groundwater level will be pearformed
in the original way. Before returning to the main program, a
correction is made for the discretization into the original

compar tments,

4, Input

As compared to the original program, there is one new variable

to réad: PONDMX, the maximum allowed thickness of the layer of

water ponding on the gsurface (in cm). Its location is just before

the soil physical parameters (see Description of Input).
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Description of input

I. INSTRUCTIONS FOR INPUT

GROUP A

Columns Format Symbo1l Desgcription
1-80 2044 HED desired heading to be printed
group A consists of 1 card
GROUP B
Columns Format Symbol Description
Choice of type of initial and boundary con-
ditlons, of constant/variable rooting depth
and of constant/variable output increments
1-5 15 KOD(1) = 0 { groundwater level is input (cm)}
=1 : flux from the saturated zone isg input
(positive upwards: cm/d)
= 2 ¢ flux towards ditches and deep perco-—
lation is calculated (positive up-
wards; cm/d)
= 3 ¢ flux from the saturated zone iz cal-
culated as a function of groundwater
level (positive upwards; cm/d)
= 4 t pressure head of bottom compartment
is input (cm)
= 5 i gzero flux at the bottom of an unsatu-—
rated profile
= 6 ! free drainage at the bottom of an un-—
saturated profile (negative downwards:
cm/d), flux is equal to hydraulic
conductivity of bottom compartment
6-10 15 KOD(2) = 0 * bottom boundary condition ig va-

rying with time
= 1 : bottom boundary condition is con-
gtant with time ‘

If KOD(1)=3, 5 or 6, KOD(Z) may be set to O

KOD(3) describes the upper boundary
condition



11-15

16-20

21-25

26-30

31-35

15

I5

I5

15

I5

KOD( 3)

KOD(4)

KOoD(5)

KoD(6)

KoD(7)

i
o

absolute values of precipitation
(cm/d), soil evaporation {cm/d),
transpiration (cm/d) and minimum
allowed pressure head at the soil
surface (cm) is input

potential evapotranspiration (cm/d)
is calculated with the Priestly and
Taylor egquation

potential evapotranspiration (cm/d)
is calculated as Eo (Penman) * crop
coefficient (for Penman equation
see eq. 3.26)

(References to equations are to the
book of FEDDES et al. 1978)
potential evapotrangpiration (cm/d)
is calculated with Monteith-Ri jtema
equation (eq. 3.33, without the ’+Ei’
term: ETpot = ETmax - Ei ;

for rs a constant value has to be
taken)

If KoD(3) =1, 2 or 3, potential soil
evaporation is calculated with eq. 36
of Belmans et al. (1983), minimum allowed

pres
eq.

0

=1

It
(=]

|
o

i
[on]

Group

gure head at the soil surface with
4.11.

upper boundary condition is varying
with time

! upper boundary condition i2 constant

with time

! moisture content at each nodal point

is input (cm**3/cm**3)

i pressure head at each nodal peoint is

input (cm)

pressure head at each nodal point is
calculated as being in equilibrium
with the initial groundwater table
{cm)

rooting depth 18 varying with time
(cm)
rooting depth is constant with time
{cm)

time Increment between outputs (water
balance terms, moisture content pro-
file, etc.) is variable (d)

time increment between outputs is
constant (d)

B consists of 1 card
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GROUP C

Columns Format Symbol Pescription

Geometry of soil profile
1-10 F10.1 DSP depth of soil profile (cm)

11-15 15 NCS number of soil compartments of equal gize
(maximally 40)

16-20 I5 NPL number of different Lypes of soil layers
{maximally 5)

21--25 15 NC(1) number of bottom compartment of 1lst soil
layer

26-30 15 NC{2)

31--35 I5 NC(3)

36-40 15 NC(4) as above but for 2nd, 3rd, ...., 5th =oil
layer

41-45 15 NC(5)

4650 I5 ISD number of =scil compartment at which bottom
the Darcian-flux will be integrated over the
time. This integral is an approximation only
Group C consists of 1 card

GROUP D

Columns Format Symbol Description
Way of input of soil physical characte-
ristics of each separate soil layer

1--10 F10.2 LvV(l) lowest input value of moisture content theta
(ecm®™*3/cm**3) of K(theta) and h(theta)} table
of lst soil layer

11-20 F10.2 LVv{2)

21--30 F10,2 Lv({3)

31-40 Fl0.2 LV(4) as above, but for 2nd, 3rd,.....5th sgoil

41-50 F10,2 LV(5) layer

1-10 F10.2 MV(1) highest input value of moisture content
theta (cm**3/cm**3) of K(theta) and h{theta)
table of lst =zo0il layer

11-20 F10.2 Mv({2)

21-30 F10.2 MV(3)

31-40 F10.2 MV(4) ag above, but for 2nd, 3rd,.....Hth soil

41-50 F10.2 MV(5) layer
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1-10 Fi0.2 SWC(1) saturated moisture content (em**3/cm**3)
of lgt soil layer
11-20 Fi10.2 SUC(2)
21-30 F10.2 SWC(3)
31-40 F10.2 SWC{(4) ag above, but for 2nd, 3rd,.....5th soil
41-50 F10.2 SWC(5) layer
1-10 E10.13 csl saturated hydraulic conductivity of 1lst soil
layer (must be given in the same units as
chosen for the hydraulic conductivities of
the groups V-Z)
11-20 E10.3 FAC factor to convert units of input hydraulic
conductivity to units of cm/d
Group D consists of 4 cards
GROUP E
Columns Format Symbol Description
Description of sink term and root extraction
pattern (see figs. 1-4)
1- 5 15 IRER =0 ¢t sink term according to Feddes et al
{1978) see fig. 1
= 1 : sink term according to Hoogland et
al (198Bl) see fig. 2
5-10 IS INL = 0 ! linear relationship between the points
P2 and P3 of the sink term (see fig. 3)
= 1 i hyperbolic relationship between the points
P2 and P3 of the sink term (see fig. 4)
11-20 E10.4 ARER intercept a of eq. Smax=a-b¥*|z]
21-30 E10.4 BRER slope b of eq. Smax=a-b*|z|
1-10 F10.3 RNAM maximum depth (cm, absolute value) at top
of profile where roots are non-active du-
ring the period t > TE
11-20 F10.3 TB point of kime at which roots become non-
active (drought damage or morphological
reasons)
21-30 F10.3 TE point of time at which roots reach their
' maximum depth of non—actlvity
for t < TB : RNA =0
for TB < t ¢ TE : RNA = RNAM*(t-TB)/(t-TE)
for £t > TE : RNA = RNAM
where t ig time (d) and RNA, the actual
depth where roots are non-active
1-10 F10.0 PO value of pressgure head below which roots

start to extract water from the soil
(starting point)




11--20
21-30

31--40

41-50

51-60

61-170

F10.0

F10.0
F10.0

- F10.0

F10.0

F10.0

PUl

PL1

P2H

P2L

P2

P3

12—

value of pressure head below which roots
gtart to extract water optimally from the
uppar soil layer

as above, but for the lower soil layers
value of pressure head below which roots
cannot extract water optimally anymore, for
potential trangpiration rate equal to 0.5
em/d {(limiting point)

as above, but for potential transpiration
rate equal to 0.1 cm/d

the valuea P2H and P2L are used only if
IRER = 0 (see fig. 1)

P2 18 calculated from linear interpolation
in between P2H and P2L, according to
(0.5-EPA)

————————— *(P2L-P2H)

(0.5-0.1)

for 0.1<¢= EPA<=0.5

P2 = P21, if EPA < 0.1 cm/d

P2 = P2H if EPA > 0.5 em/d

where EPA is potential transpiration rate
(cm/d)

value of pressure head below which the roots
cannot extract water optimally anymore (1i-
miting point); this value 18 used only if
IRER = 1 (gee fig. 2)

value of pressgsure head below which no water
uptake by rootg is possible (wilting point)

P2

H
o
[
fa =}
+

Group E consista of 3 cards

Columns

Format

Symbol

GROUP F

Description

6-10
11-15
16-20

21-25
26-30

31-35

I5
15
15
I5

15
15

I5

L(1)
L(2)
L(3)
L(4)

L(5)
L(6)

L{7)

Describaes times of input and coefficients of
wind function, leaf area index and intercep-—
tion

first day of input (reckoned from the be-

ginning of the year)

lagt day of input (the same)

number of days in February (28 or 29)

first day of input in the first month under

congideration (e.g. L{4) = 21}

firet month of input (e.g. June : L(5) = 6)

last month of input (e.g. October :

L(é) = 10)

=0 : 6 coefficients of the G(CH)-function
must be prescribed in group M
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1 : 6 coefficients of the G(CH)~function
are as Fig. 30 (book FEDDES et al.,
1978)
for G(CH)-funciion see eq. (8.3) to (8.5):
only used if KOD(3) = 3
: 6 coefficients of the FIN-function
must be prescribed in group M
=1 ! 6 coefficients of the FIN-function
are as in Fig. 32 (book FEDDES et al.,
1978), but transformed to units of
cm/d
for the FIN-function see eq. (8.7) — (8.9)

It
<

36-40 I5 L(8)

Group F consists of 1 card

GROUP G

Columns Format Symbol Description

Describes the calculation period and size
of time step

1-10 F106.0 TINIT gtarting time of calculations (TINIT)>=L(1)-

1); for L-values see group F

11-20 F10.0 TEND finishing time of calculations (TEND<=L(2});
for L-values see group F

21-30 F10.3 DTHMI maximum value of time step allowed (d); we
advise DTMI = 0.5 (approx.)

31-40 E10.3 DTHM maximum change of molsture content allowed
within one time step} we advise DHTM = 0,005
(approx.}

41--50 F10.3 CGWLAM maximum change of groundwater level (cm)
within one time step; we advise CGWLAM = 0.5
(approx.) This applies only for cases for which
the groundwater level i3 calculated

Group G consiste of 1 card

GROUP H

Columns Format Symbol Description

Degcribes the number and the increments of
output

1-10 I5 NPR number of outputs {(water balance terms,
moisture content profile, etc.); standard
output at t = TINIT 18 not included in NPR
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1-10 F1G.0 TPRINT only if KOD(?) = 1; TPRINT is a constant
time increment (d) for which Lhe cutput

muat be printed; output is listed at
t = TINIT 4+ i * TPRINT where i = 1 to NPR

1-10 F10.0 TPR{(1) only if KOD{7) = 0; TPR(l) is time incre-
ment for lst output
11-20 F10.0 TPR(2)
21-30 F10.0 TPR(3) as above, but for 2nd, 3rd, ..., NPRth output
eta. F10.0 TPR(NPR)

output is listed at time t = TINIT + TPR(1),
t = TINIT + TPR(l) 4+ TPR(2), etec.

Group H congistg of maximally 7 cards

GROUP I

Columns Format Symbol Degcription

Group I is only uged if KOD(3) = 0. Des-
cribes upper boundary condition

1-10 F10.2 PREC(L(1l)) precipitation (cm/d) [
11-20 F10.3 ES(L(1)) potential =oil evaporation |for first
_ rate (cm/d) |
21-30 F10.3 EP(L{1)) potential transpiration rate |day of in-
(cm/d) |
3140 E10.4 PHS(L(1)) minimum allowed pressure |put L{1)
head (cm) at the soil sur- |
face |

if KOD(4) = 0 ¢ 1 card is required for each
day of input L{1) te L(2), or

{L(2) — L(1) + 1] cards;

if KOD(4) = 1 : only one card is required

Group I consists of maximally 366 cards

GROUP J

Columns Format Symbol Description

Group J is used only if KOD{(3) = 1. Des-
cribes the upper boundary condition.
Pntential evapotranspiration rate {cm/d)

is calculated with the Priestley and Taylor
equation

1-10 F10.3 ALPHA empirical constant in the Priestley and
Taylor equation (ALPHA = 1.35 + or - 0.10)



1-10
11-20

21-30

31-40

41-50

F10.2
F10.1

F10.1

F10.3

F10.3

PREC(L{(1))
HSH(L(1))

TEM(L(1))
RH(L(1))

SC(L(1))

-]15-

precipitation (cm/d) !

flux of global radiation | for first
(J/cm**2.d) |

mean daily air temperature | day of in-
(degrees Celsius) i

mean daily alr humidity |

{(fraction) |

goil cover (fraction) |

if KOD{4) =0 : 1 card is required for each
day of input, L{1) to L(Z), or

[L{2) — L¢1) + 1] cards;

if KOD(4) =1 : only 1 card is required

put, L(1)

Group J consists of maximally 367 cards
(1 card for the ALPHA value and 366 cards
for daily inputs)

Columns

Format

Symhol

GROUP K

Description

1-10
11-20

21-30

31-40

41-50

51-60

61-70
11--80

F10.2
Fl10.1

F10.3

F10.1

F10.3

F10.2

F10.3
F10.3

PREC(L(1))
HSH(L(1))

DCL{L(1))
TEM(L(1)})
RH(L(1))
U(L(1))

SC(L(1))
CH(L(1))

6roup K isg used only if KOD(3) = 2. Des-
cribes the upper boundary condition. Poten-
tial evapotranspiration rate (cm/d) is
calculated as Eo (Penman, open water) * crop
coefficient

precipitation (cm/d) i
short-wave radiation flux |
(W/m**2) i

degree of cloudiness | for first
(fraction) |

mean daily air temperature |

(degrees Celsius) t day of
mean daily air humidity |

(fraction) i

mean daily wind velocity |

at 2 m height (m/s) [

50il1 cover (fraction) |

crop coefficient (fraction) |

if KOb(4) =0 : 1 card is required for each
day of input, L(1) to L{(2), or

fL(2) -~ L(1) + 1] cards;

if KOD{4) =1 : only 1 card is required

input, L{1)

Group K consists of maximally 366 cards
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GROUP L
Columns Format Symbol Description
Group L is used only if KOD(3) = 3. Des-
cribes the upper boundary condition.
Potential evapotranspiration rate {(cm/d)
ig calculated with the Monteith-Ri jtema
equation
1-10 F10.1 RS Stomatal resistance (8/m)
1-10 F10.2 PREC(L{1)) precipitation (cm/d) |
11-20 F10.1 HNT(L{(1)) net radiation flux (W/m**2) |
21-30 F10.1 TEM(L(1)) mean daily air temperature i for first
(oC) |
31-40 F10.3 RH(L(1)) mean dally air humidity | day of
(fraction) |
41-50 F10.2 U(L{1)) mean daily wind velocity at | input, L{1)
2 m height (m/s) f
51-60 F10.3 SC(L(1)) go0il cover (fraction) |
61-70 £10.0 CH(L(1)) crop height (cm) |
if KOD(4) = 0 : 1 card is required for each
day of input, (L{1) to L{2), or
[L{(2) — L(1) + 1) cards;
if KOD(4)} =1 : only 1 card is required
Group L consgists of maximally 367 cards
{1 card for RS-value and 366 cards for
daily inputs)
GROUP M
Columns Format Symbol Degeription
Describes the crop height — wind function,
the leaf area index relationship with soil
cover and the interception function depen-
ding on precipitation. For details gee
pages 73-75 of FEDDES et al. (1978)
i-10 E10.4 FGA coefficients of G(CH)-function, which is
11-20 E10.4 FGB used to estimate potential evapo-
21-30 E10.4 FGC transpiration flux (see eq. 8.3 to B8.5)
31-40 E10. 4 FGD
41-50 E10.4 FGM use this card only if KOD(3) = 3 and if
51-60 E10.4 FMCH L(7) =0

(if L(7) = 1, standard values of the co-
efficients are used, see Fig. 30 of
FEDDES et al, 1978)
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1-10 E10.4 FLA coefficients of the leaf area index -
11--20 E10.4 FLB g0il cover function
21-30 E10.4 FLC uge this card only if KOD(3) >= 1
1-10 E10.4 FIA
11-20 £10.4 FIB coefficients of the FIN-function describing
21--30 E10.4 FIC reduction in precipitation rate as caused
31-40 £10.4 FID by interception (eq. 8.7 - B.9)
41-50 ELO.4 FMP use this card only if KOD(3) = 3
5160 E10.4 FMI (if L{(B) = 1, standard values of Lhe co-
efficients are used: FIA = 0.169; FIB =
0.516; FIC = 0.1787; FID = 0.0593; FMP =
2.0; FMI = 0.19; see also Fig. 42 of book
FEDDES et al, 1978)
Group M consists of maximally 3 cards
GROUP N
Columns Format Symbol Description
Group N is used only if KOD(1l) = 0. Describes
the daily groundwater level. Absolute
values may be given as input (soil surface
is used as reference level)
1-10 F10.1 GWL(L{1)) groundwater level (cm) for the first day
of input, L(1)
11--20 F10.1 GWL(L{1)+1) as above, but for the 2nd, 3rd, ....,
etc. F10.1 GUWL{(L(2)) L{2)th day of input
if KOD(2) = 0 : [L(2) - L(1) + 1] values
must be given
if KOD(2) =1 : only 1 value, GWL{L(1l)),
must be given
Group N congists of maximally 46 cards
GROUP O
Columns Format Symbol Description
Group 0 is used only if KOD(1l) = 1. Des-
cribes the initial groundwater level and
the daily values of the flux from the
gaturated zone (pogitive upwards, cm/d)
1--10 F10.1 GWLA initial groundwater level (cm}, for

E = TINIT
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1-10 F10.3 QDEEP(L(1)) flux from the saturated zone for the firat
day of input, L{2)
11-20 F10.3 QDEEP(L(1)+1) as above, but for the Znd, 3rd, ...,
ens ., F10.3 QDEEP(L(2)) L(2)th day of input

If KOD(2) = 0 ¢ [L(2)-L{1) + 1] values
must be given

If KOD{(2) = 1 : only 1 value, QDEEP{(L1l)),
must be given

Croup O congists of maximally 47 cards

GRQUP P

Columns Format Symbol Description

Group P is used only if KOD(l) = 2. Des-
cribes saturated flow to ditches and deep
percolation (soil surtace is used as Lthe
reference level for water tables/levels)

1-10 F10.1 GWLA initial groundwater level (cm), for
t = TINIT
1-10 F10.1 CHND spacing between chanhels (m)
11-20 Fi0.3 CHNR radial resistance of channel (d/m)
21-30 F10.3 DKD transmissivity for horizontal flow
{(m**2/d); kD value
31-40 F10.3 ALPHAR shape factor of groundwater level
41-50 F10.1 DGRWL deep groundwater level (cm)
51-60 F10.1 SIMPR vertical resistance of poorly permeable
layer {(d)
1-10 F10.1 CHNL(L(1)) open water level in the ditch (cm); may
be given as absgolute value
11-20 Fl0.1 CHNL(L{(1}+1) as above, but for 2nd, 3rd, ....,
ete. F10.1 CHNL{(L(2)}) L{(2)th day of input

if XKOD(2) = 0 ¢ [L(2)-L(1)+1]} values must
be given

if XOD(2) = 1 : only 1 value, CHNL(L(1l)),
must be given

Group'P congists of maximally 4B cards
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GROUP Q
Columns Format Symbol Description
Group Q is used only if KOD(1l) = 3. Des-
cribeg the flux - groundwater level
relationship according to :
b*fi
q = a%*e
m
where: q 1is basic discharge, fi is the ground-
m
water level and a and b are parameters to be
determined from fig. 5 or to be derived from
measurements
1-10 F10.1 GWLA initial groundwater level {cm), for
t = TINIT
1-10 E10.4 AREL value of a in above egquation
11-20 E10.4 BREL value of b in above equation
Group Q consists of 2 cards
GROUP R
Columns Format Symbol Description
Group R is used only if KOD(l) = 4. Des-
cribes daily values of pressure head of
boktom compartiment
1-10 E1D.4 GPRH(L(1)) pressure hecad of bottom compartment for
lst day of input, L(1); absolute value
may be given
11-20 E10.4 GPRH(L(1)+1) as above, but for 2nd, 3rd, ...., L(2)th
etc, E10.4 GPRH(L(2}) day of input
if KOD(2) = 0 : [L(2)-L(1)+1) values must
be given

if Kop(2) = 1 : only 1 value, GPRH(L(1)}),
must be given

Group R consists of maximally 46 cards




Columns

Format

Symbal
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6GROUP S

Description

11-20
etc.

F10.1

F10.1
F10.1

Describss the rooting depth

DRZ(L(1)) rooting depth (cm) for the first day of

input, L(1)

DRZ(L{1)+1) as above, but for 2nd, 3rd, ..., L{2)th
DRZ(L(2)) day of input

if KOD(6)=0 : [L(2)-L{(1)+1] values must be
given

if KOD(6)=1 : only 1 value, DRZ(L{(1)),
must be given

Group S congists of maximally 46 cards

Columns

Format

Symbol

GROUP T

Description

11-20
etc.

F10.3

F10.3
F10.3

wc(l)

WC(2)
WC(NCS)

Group T is used only if KOD(5)=0.
Desgcribes the initial moisture content
profile (t = TINIT)

initial water content {(em**3/em**3) of lst
nodal point (surface compartment)

as above, but for 2Znd, 3rd, ..., NCSth
nodal point; numbering is from top to
bottom of so0il profile

Group T consists of maximaliy 5 cards

Columns

Format

Symbol

GROUP u

Description

1-10

11-20
eke,

E10.4

E10,4
E10.4

PH(1)

PH(2)
PH(NCS)

Group U i3 used only if KOD(5)=1.
Describes the initial pressure head
profile (t = TINIT)

initial pressure head (cm) of 1lst nodal
peint (surface compartment); absolute
value may be given

as above, but for 2Znd, 3rd, ..., NCSth
nodal point; numbering is from top to
bottom of soil profile

Group U consists of maximally 5 cards




-2}

GROUP V

Columns Format Symbol Description

1-10 F10.2 PONDMX Maximum thickness of the layer of
ponding water on the soil surface [cm].

Group V consists of one card.

Columns Format  Symbol Description

Describes the physical characteristice of
soil layer | (numbering of layers is from
top to bottom). Units of hydraulic
conductivity can be chosen arbitrarily;
gee also factor FAC , group D

1-10 E10.4 PRH(1,x) pressure head (cm) for lst soil layer at
water content theta=LV{1l) (cm**3/cm**31);
absolute values may be gilven

11-20 E10.4 PRH(l,%) as above, but for pressure heads at theta=
etc. E10.4 PRH(1,x) LV(1)+0,0!, theta=LV(1)+0.02, ..., theta=
MV (1)
1-10 £10.4 CON(1,%) hydraulic conductivity for 1st soil layer
at water content theta=LV(1) (ecm**3/cm**3)
11-20 E10.4 CON(1,x) as above, but for hydraulic conductivities
ete. E10.4 CON(l,x) at theta=LV(1)+0.01, theta=LV(1})+0.02, ...

, theta=sMV(l)
the x-values do not have to be defined

Group W congigts of maximally 20 cards
(10 for h-values, 10 for K-values)

GROUP X

Columns Format Symbol Description

Group X may be omitted if NPL=l. Describes
the physical characteristics of soil layer
2, Units of hydraulic conductivity ae in
group W
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as group W, but LV(1), MV(l), PRH(1,x),
CON(1,x) become LV(2), MV(2), PRH(Z,x),
CON(2,x) respectively

Group X consists of maximally 20 cards

GROUP Y

Columns Format Symbol Description

Group Y may be omitted if NPL<{=2. Describes
the physical characteristics of Boil layer
3. Units of hydraulic conductivity as in
group W

as group W, but LV(1), MV(1l), PRH(1,x),
CON(1,x) become LV(3), MV(3), PRH(3,x),
CON(3,x) respectively

Group Y consista of maximally 20 cards

GROUP Z

Columns Format Symbol Description

Group Z may be omitted if NPL<{=3. Describes
the physical characteristics of soil layer
4, Unitg of hydraulic conductivity as in
group ¥

ag group W, but LV(1), MV(l), PRH(1l,x},
CON(1,x) bscome LV{4), MV(4), PRH(4,x),
CON(4,%) respectively

Group Z consgsistg of maximally 20 cards

GROUP ZA

Columns Format Symbol Description

Group ZA may be omitted if NPL<(=4. Describes
the physical characteristics of soil layer
5. Units of hydraulic conductivity as in
group W
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ag group W, but LV(1), MV(1l), PRH(1,x),
CON(1,x) become LV(5), MV(5), PRH(5,x),
CON(5,x) respectively

Group ZA consists of maximally 20 cards

APPENDIX B: Summary of main sequential output data

In the first part of the output some of the input data are printed:

boundary condition at the topi
if evapotranspiration is calculated, daily values of potential
soil evaporation and potential transpiration are printed
boundary condition at the bottom;
rooting depth;
initial condition;
so0il physical parameters of each layer.

In the second part variables are printed for initial time (t = TINIT),
for selected times (t = TPR(I)) and for the end of the last day (t =
TEND). In the list given below all cumulative values are initiated at
t = TINIT.

CPREC * cumulative precipitation

CINTCEP : cumulative interception

CPINFILT ! cumulative potential infiltration {(CPINFILT=CPREC-CINTCEP)
CINFILT : actual cumulative infiltration

CRUNQFF ! cumulative runoff (CRUNOFF=CPINFILT-CINFILT)

CPETR cumulative potential evapotranspiration

CPTRANSP cumulative potential transpiration

CPSEVAP i cumulative potential soil evaporation

CETR ! cumulative actual evapotranspiration

CTRANSP ! cumulative actual trangpiration

CSEVAP ! cumulative actual soil evaporation

FLUXI : water flux through soil surface

CFLXSD ! integrated Darcian flux at bottom of compartment ISD;

when the groundwater level rises above the bottom of
that compartment this flux hag no meaning and ‘stars’
will appear in the cutput

CFLXSDP : integrated positive (=upward) Darcian flux at bottom
of compartment ISD

CFLXSDN : integrated negative (=downward) Darcian flux at bottom of
compartment ISD

FLXSD : actual Darclan flux at bottom of compartment ISD

ISD ! number of compartment at which the Darcian flux is
integrated

CFLXBU : integrated Darcian flux at the bottom of the unsaturated

-




FLXBU
CQDEEP

CQDEEPP
CQDEEPN
QDEEPA

CDELTA

CDELTAP
CDELTAN
DELTA

VOLINIT

VoL
GWLA
DRZA
N

—D4—

profile (only in case of free drainage, otherwise ’‘stars’
will appear)

: actual flux of free drainage

integrated flux through the bottom of the so0il profile
for those casgses where the groundwater level is calculated,
for all other boundary conditions at the bottom ’stars’
will appear

positive part of CQDEEP

negative part of CQDEEP

actual flux through the bottom of the soil profile for
those cases where the groundwater level is calculated
cumulative net amount of water that paessed through the
bottom of the soil profile; calculated as the rest term
of the soil wakter balance, if the groundwater level is
calculated, “stars’ will appear

positive part of CDELTA

negative part of CDELTA

actual amount of water that passed during the last time
step through the bottom of the soil profile; calculated
as the regt term of the soil water balance;

in the program this ig implemented as: DEL=VOL-VOL]+CTRA-
CTRA14FLXS(1)*DT)

water storage in the entire soil profile at initial time
t=TINIT

actual water storage in the entire soil profile

actual groundwater level

actual rooting depth

number of first unsaturated nodal peoint above the ground-
water level

Below the values mentioned, a table is printed containing:

COMP,NR.

LEVEL

THETA
PR,.HEAD
CONDUC
ROOT EXT
C.ROOT EXT
CUM.WATER

FLUXES

number of gsoil compartment with numbering starting from
top to bottom

pogition of the nodal point with respect to the soil
surface

volumetric moisture content (cm**3/cm**3)

g0oil water pressure head

hydraulic conductivity

root extraction rate (cm**3/cm**3.d), i.e. the actual sink
cumulative amount of water extracted by the roots

water storage in the soll profile summed up from soil sur-
face to bottom of compartment

Darcian flux through the bottom of each compartment

Below the table a print plot ig made of soil moisture content {(dotted
lineg), fraction of air (blank) and fraction of solid material
(slaghes), all as a function of depth.
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The third part of the output concerns various terms of the water balance

expressed at

TIME :
C.INFILT :
TRANSP :
CTRANSP :
SEVaAP '
CSEVAP

CFLXBOTP

CFLXBOTN

VOL-VOLI :

GROUNDW. LEV:

the end of each day in the period considered

day number

actual cumulative infiltration
actual transpiration rate
cumulative actual transpiration
actual soil evaporation rate

: cumulative soil evaporation
: cumulative amount of water that flowed through the bottom

of the 301l profile that flows 1 n t o the system

if no groundwater level is calculated, the value CDELTAP
will be printed

if the groundwater level is calculated, the value of
CQDEEPP will be printed

as above, but for flows o ut of the system and with
CDELTAN and CQDEEPN being printed

change in water storage over the entire soil profile with
respect to VOL at t=TINIT

groundwater level with respect to the soil surface

NOTE : The names of the variables listed above and in the output may be
—————— different from the variable names used in the program !/



APPENDIX C: Example of input

TEST : SELLINGEN POTATOES 1979

2 1
200,
0.01
0.46
0.46

0.495

0 0

-10.
139 258
138.
3

60.
1.500
0.00
0.20
0.26
0.59
2.45
2.25
2.18
3.52
1.07
0.00
0.50
3.54
1.43
0.21
0.00
1.74
0.00
0.00
0.00
1.00
0.17
0.00
0.05
0.55
0.01
1.05
1.77
0.24
0.00
¢.00
0.00
0.00
0.00
0.06
0.00
0.00
1.02
0.00

10
20 2
0.01
0.34
0.34
1.
0.02
365.
25,
28 19
258.

2464,

638,
1176,
1918,
1001.
1286,
1259,
1476.
1419,
2219.

883.
1918,
2323.

7196.
1572,
2116.
1852,

168.
1904.
1772,
1502,
1990.
2340,

683.
1024.

657.

339,
1500.
2505,
1283.
2464,
2329.
2580,
2280.
1808,
2124,

952.
1435.

NMOOOOORONOCONOONOOEAELLIDOODOODMNMIINMNNN DO D

1 1
3 20

0.0
0.0
366.
-25

11.
14,
12.
13.
11.
10.

12.
11.
14,
17.
19.
18.
14.
17.
22.
20.
16,
i4,
12.
12,
14.
13.
13,
13.
12,
12.
10.
12.
12,
14,
15.
17.
19.
14.
l6.
14.
13.

WO OO GO B b N0 W U0 N0 00 D~ (N DN G ~d ) wd DT O WD W

— 726

VELDPODZOL, PONDMX=0.5

1
20

20

-320.

0.02

0.70
0.76
0.74
0.76
0.81
Q.80
0.82
0.81
0.79
0.69
0.83
0.81
0.84
0.87
0.86
0.72
0.80
0.84
0.72
0.77
0.80
.71
0.73
0.88
0.78
¢.%0
0.90
0.83
0.75
0.80
0.76
0.86
0.82
0.79
0.82
0.76
0.82
0.80

20

3

~600,

0.000
0.000
0.000
0.020
0.052
0.085
0.117
0.149
0.182
0.214
0.246
0.279
0.311
0.343
0.376
0.408
0.440
0.473
0.505
0.5317
0.569
0.602
0.634
0.666
0.699
0.731
0.763
0.796
0.828
0.860
0.893
0.925
0.957
0.990
1.000
1.000
1.000
1.000

-500.

-16000,
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04
.00
.00
.15
.06
.00
.00
.00
.00
.00
.00
.30
.00
.40
.00
00
.00
.03
.00
.00
.14
.05

14

.01
.00
.92
.01
.06
.01
.00
.00
.00
.00
.60
.05
.05
.56
.00

10

.00
.00
.00
.00
.75
.16
.00
.06
.06
.00
.00
.00
.00
.50
.01
.00

1083.2
1792.0
2264.0
1371.2
1403.2
1768.0
1729.6
2334.4
1523.2
1836.8
1932.8
l612.8
2123.2
1715.2
1904.0
1568.0
2760.0
1372.8
1940.8
643,2
195.2
1120.0
507.2
601.6
1425.6
1080.0
1412.8
486, 4
2080.0
1616.0
2315.2
1939,2
2118.4
872.0
1452.8
1064.0
910.4
1467.2
1396.8
1571.2
2246.4
1776.0
1299.2
182.4
435.2
1723.2
1256.0
459,2
654, 4
1660.8
1947.2
1104.0
712.0
1472.0
923.2

14,2
15.9
15.8
15.2
13.0
12.0
13.4
15.7
14,0
15.6
16.7
16.2
16.2
16.0
15.7
16.5
18.4
16.1
15.6
13.4
14.0
17.8
16.4
13.8
15.0
13.7
13.7
12.8
15.9
17.3
18.4
19.1
20.9
18.5
17.9
16.8
16.1
16.8
16.0
15.4
16.2
19,2
19.6
15.5
13.1
14,9
14,6
14.6
17.8
20.5
16.3
15.8
14,7
16.1
16.7
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0.83
0.72
0.72
0.76
0.170
0.69
0.72
0.75
0.74
0.76
0.77
0.82
0.73
0.77
0.72
0.68
0.58
0.75
0.78
0.82
0.86
0.84
0.90
0.79
0.70
0.79
0.75
0.88
0.74
0.79
0.75
0.74
0.70
0.87
0.78
0.717
0.83
0.76
0.82
0.80
0.73
0.70
0.74
0.84
0.93
0.80
0.85
0.95
0.93
0.70
0.69
0.77
0.86
0.85
0.86

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1,000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.982
0.957
0.932
0.907
0.882
0.856
0.831
0.806
0.781



.00
.22
.01
.39
A7
.37
.83
2]
.00
.00
.00
.00
.00
.06
16
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.18
.04
2.5
94.8
250.0
130.0
40,0
.1141E403

DO COOQDOoCOoOHOOOOoCOOOoOooOQOoo O

.4800E+01
.0000E+00Q
.50

L4170E+07
. 1590E+05
. 1760E+04
«1290E+04
.2630E+03
.5000E+02
. 6200E-07
. 71300E-05
.1100E-03
.9300E-03
. 2970E-01
. 2900E+00
.2H10E+06
.1820E+03
.1150E+03
. 7400E402
. 3000E+01
.4300E-08

- 939,
806.
1528,
1376.
1342,
1187.
1387.
1435.

995,
1798.
1948,
1696.
1491.
641 .

460,
1384.
1729.
1811.
1404.
1236.
1116.
1291.
1150.

358.

771,
1188.
1452,

[¥L]
o

.9810E+02

.0000E+00
.0000E+00

. 1700E+G7
.5620E+05
.6030E+04
. 1050E+04
.2190E+03
.3600E+02
. 1800E-06
. 1000E-04
.1500E-03
.1200E-02
.4760E-01
. 3360E+00
.8910E+04
.1660E+03
.1070E+03
.6900E+02
.0000E+00
. 2980E-05

.
O NN NCO OO NN DO O NN

15.8
13.9
13.2
13.0
12.7
12.7
13.5
13.1
13.1
14.8
18.0
18.4
20.6
17.9
14.1
13.9
14.9
17.5
17.3
18.4
17.9
16.9
16.3
14.3
13.0
11.0
10.3

0.9

3.125

.B060E+02

.0C00E+00
.0000E+00

.8910E+06
L4070E+05
. 46B0E+04
.8510E+03
.1820E+03
. 2700E+02
. 3900E-06
. 1500E-04
. 2000E-03
.1500E-02
. 1060E-01
. 3710E4+00
.1950E+04
.1580E403
.1020E+03
. 6600E+02

. 58B0E-04
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.82
.85
.19
.18
.82
.87
.86
.79
.15
.81
.10
AT
.19
.84
.89
.84
.82
T4
.83
.83
11
.83
.84
.92
.80
.76
76

OO0 C0COQOOOOCOO0OO0OoO0COPDOOOOCOo OO0

6.79

.6420E+02

.0000E+00
.0000E+00

. 4900E+06
. 3090E+05
L3720E+04
. 7080E+03
.1510E+03
.1700E+02
. 1900E-06
.2100E-04
. 2600E-03
. 1900E-02
.9800E-01
. 4150E+00
.9120E+03
.1510E+03
.9800E+02
.6300E4+02

.2610E-03

.5120E+02

.8050E-03

0.755
0.730
0.705
0.680
0.655
0.629
0.604
0.579
0.554
0.529
0.503
0.478
0.453
0.428
0.403
0.377
0.352
0.327
0.302
0.276
0.251

£ 0.226
0.201
0.176
0.150
0.125
0.100

-70. 1000000,

. 4060E+02

.0000E+Q0 .0000E+00

. J090E+06 . 2040E+06
. 2290E+05
. 2950E+04 .2400E+04
.5750E+03 .4790E+03
.1290E+03
.9000E+01
.1400E-05 .2200E-05
-3000E-04
.3500E-03
. 2400E-02 .3000E-02
. 1250E+00
. 4500E+00
.5130E+03
.1450E+03
.9100E+02
.5400E+02 .4200E+02

.1740E+05

.1070E4+03
.0000E+00

.4200E~04
. 4400E-03

.1570E+400
. 4950E+00
.3160E+03
.1350E+0Q3
.8700E+02

. 2080E-02

.3020E+02

. 0000E+00

. 1410E+06
.1310E405
. 1950E4-04
. 3980E+03
.8700E+02

. 3500E-05
. h800E~-04
.5600E-03
. 7000E-02
.1950E+00

. 2240E+03
.1290E403
.8100E+02
. 2600E+02

.5720E-02

.2000E+02

.0000E+00

.1050E+06
.1020E+05
. 1590E+04
.3240E+03
.6800E+02

. 4900E-05
. 1900E-04
.7300E-013
.1550E-01
. 2400E+00

.1900E+03
. 1200E+03
. 77100E+02
.9000E+01

.1740E-01




.2270E-01
. 2040E+00
. 71830E+00
.8050E+01

.3840E-01
. 2660E+00
.9230E+00
.1000E+02

. 4990E-01
.3120E+00
.1010E401
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+6270E-01

.3560E+00 .4480E+00 .5110E+00 .6230E+00
.1120E+01

.7640E-01 .1060E+00 .1290E+00 .1730E+00

.1510E4+01 .2240E+01 .3780E+01

. 7100E+00
.6610E+01
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Appendix D: Exanple of output

TEST = SELLINGER POTAIOES 1979 VELOPODZOL, PONDHX=0.5
P ¥P 07 YA RI1IABLES:

KoD{1)=2 kOD{2)=1 KOD(3)=t  XOD(4)=0 KOD(S)=1 KOD46)=1 K0D{D)=

OEPTH OF SO) PROFILE = 200.0 €A

KUNBER OF CONPARTHENTS : 20

KUHBER OF SOL LAYERS : 2

KL - ASRAY : 3 20 0 0 0

DARCIAN FEUK [HTEGRATED AT BOTTOH OF CONPARTHENT WR : 20

LY - ARRAY : 0,00 0,00 0,00 0.00 0.00
HY - ARRAY @ D.46 0.3 0,00 0.00 0.0
SNC - ARRAY : 0.46 0,34 0.00 0.00 0.00

SATURATED HYQRAULIC CONDUCTIVITY OF FIRST SOIL LAYER 0.4950+00
{AC - 0.100E+01

SITXYE TERM YARIABLES

{RER KL ARER BRIR
¢ 0 0.2006-01 0.000E+00

RNAX 18 I3
0.0 165, J66.

o PUI PLI PIH piL ] P3
-10. -15, -15. -310. <600, -500.  -16600.

L-ARRAY : 139 258 28 19 5 9 1 |

START OF CALCULATIONS : 138, DAYS

END OF CALCULATIONS : 298, DAYS

MAXENUN TINE SIEP  : (.100E+01 DAYS

NAXINUN CHANGE OF KDISTURE CONTENT - 0.200-04 CA™*3/€H*"3
KAXIMUK CHANGC OF GROUNOWATER LEVEL < 0.200E401 CH

HUKDER OF PRINTPLOTS @ 3
PRINTING (HIERVAL @ 60, DAYS



oAY

By
He
1
141
143
Hi
14
Hb
7
8
149
130
151
152
153
1%
1%
156
1
158
159
160
16l
ih
163
164
165
166
167
168
169
e
171
in
1M
H
17
176
m
HB
179
180
181
182
183
184
183

PREC'PITATION SH.RAD(.CHE-2)

n.m
0.20
0.2
0.59
L4
5]
.14
3.51
(W}
0.00
0.50
L5
1.43
0.2
0.00
1L
0.00
0.00
0.08
1.0
0.17
0.090
0.05
0,5%
0.01
F.05
I
0.1
0.08
0.00
0.00
0.00
r.0n
0.06
0.00
0.00
1.2
0.00
1.04
0.00
1.00
0.15
0,06
0.00
0.00
0.00
0.00

M64.0
638.4
116.0
1918.,4
101.6
1286.4
1259,1
1476.8
1419.2
n.:
B83.2
1918.4
nn.a
196.8
1512.8
216.8
1832.8
168.¢
1904,0
1172.8
1502.4
1990.4
2340.8
683.1
1024.0
651.6
9.2
1390.8
2505.6
1283.2
H6d.0
319.6
1560.8
22809
1808.0
nu.g
952.0
1435.2
1832
(192.0
64,0
1311.?
1403.2
1768.0
1129.6
IS N
£523,2

TEHPERATURE

4.6
187.4
186.0
286.4
85,0
81,1
82,4
285.9
84,6
(LIRS
90.9
9.9
9.9
267.4
10,4
195.4
193.6
289.3
81.9
286.0
185.9
188.0
610
86,6
86.4
5.0
854
83.3
185.9
158
81.9
188.8
190.8
1.9
81.9
18%.5
161.9
286.4
167.4
289.0
288.9
188.4
186.1
2185.
286.5
288.9
181.1

REL. HUMIOITY

0.700
0.760
0.740
0.760
0.810
9.800
0.620
0.810
9.790
0.690
0.830
0.810
0.540
0.810
0.860
.70
0.800
0.840
0.1
0,710
0.800
0.710
0.730
0.880
0.780
0.900
1.900
0.830
0.750
0.600
0.760
0.860
0.620
0.790
0.820
0.760
0.620
0.800
0.830
0.120
0.720
0.760
0.700
0.590
0.720
0,750
0.7140

SOfL CoviR

0.000
0.000
0.008
£.020
0.052
0.085
0.1
0.149
0.182
0.214
0.246
0.279
031
0.343
0.376
0.408
0.440
p.4n
0.505
0.59
0.569
0.602
0.63
0.666
0.699
073
0.163
0.7%
0.5
0.860
0.893
0.915
0.957
8.990
1.000
1.000
1.000
1.000
1,000
1.000
1,000
1,006
1.000
1.000
1.000
1.000
F.000



186
187
183
18%
19t
19]
19
¥}
194
195
196
¥
198
HY
200
ul
Jill4
203
04
)]
16
1
208
09
0
il
H?
2}
4
15
216
ni
na
19
0
mn
m
m
I
i
16
m
1
19
130
41
m
M
3L
1%
16
)
118
119
1o

.00
.60
0.30
0.90
.40
0.00
0.00
0.00
0.0
6.00
0,00
0.4
0.05
0.74
0.0i
f.90
0.97
.0l
0.06
0.0
9.00
(.00
0.00
0,00
0.60
0.0%
0.9%
0.%6
0.00
0.10
0.00
0.00
0.00
0.M
0.1
L6
f.00
0.06
0.05
i, 09
0.00
0.00
0.00
b.50
0.0
0.00
0.00
0.2
0.0l
2,19
0.4]
0.31
0.83
0.
0.00

1836.8
1932.8
1612.8
M.z
5.2
1904.0
1568.0
2160.0
1312.8
1940.8

643.2

195.2
11200

2.7

601.6
1425.6
1080.0
14§2.8

486.4
1080.¢
1616.0
nis.t
1939.2
7113.4

B12,0
H5.8
1064.0

910.4
1467.2
1396.8
il
6.4
1776.0
1199.7

82,4

435.2
ni.
12%.0

459.1

634.4
1660.8
1941.2
1104,0

h.o
1412.0

.2

919.2

£06.4
1528.0
1376.0
1342.4
181,12
1141.2
3.2

995.2

_}?_

188.8
8%y
289.4
289.4
9.1
286.9
789.6
191.5
289.3
168.8
6.5
871
190.9
89.5
186.9
268.1
186.9
186.9
85.%
289.0
90,4
13L.5
191.3
194.0
1946
191.0
26%.9
19,3
189.9
189.1
188.5
169.4
1.4
191.8
288.6
186,31
188.0
181.8
11.8
190.9
195.6
9.4
8.9
141.9
9.}
189.9
268,9
810
1664
186. 1
285.9
85.9
286.6
186.3
286.3

0.160
0.710
0.820
0.130
0.770
0.720
0.680
0.580
0.750
0.180
0.820
0,860
0.840
0.900
0.790
0.700
0.7%0
0.750
0.880
0.740
0.7%0
0.750
0,740
0.700
0.670
9.180
1.0
.80
0.760
0.820
0.800
0.730
0.100
0.740
0.840
0.930
9.800
0.6850
0.950
0.9%0
0.700
0.690
0.110
0.860
0.850
0.860
0.820
0.850
0,290
0. 180
0.870
0.870
0.860
¢, 790
0,750

1.900
1.000
1.000
1,000
1.000
1.000
1,000
1.600
1.000
1,000
1.000
1.000
1.000
1.000
1.000
1.009
1,000
1.00¢
1,000
1000
.100
1.000
1,000
1.000
1.000
1.000
1,000
1.000
1,000
1,009
1,000
1,000
1,000
1,000
1.000
1.000
1.000
1.982
0.951
0.9
0.907
0.582
0.8%
0.831
0.806
0.181
0.1
0.736
0.105
0.680
0.655
0.619
0.604
0.51%
0,554
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] .00 1798.4 1.9 0.810 0.519
H? 0,00 1345.8 1.t 0.100 0.50}
M} 0.00 1696.0 9.5 ¢.110 0.478
M 0.00 LV 193.8 0.719 0.453
Us 0,06 641.6 110 0.840 0.428
Hé .16 460.8 181.3 0.890 8.403
H1 0.00 1384.0 181.0 0.840 0.1
248 0.00 1129.6 168.0 0.620 0.352
749 0.00 1811.2 190.6 0. M0 . 0.3
50 .00 1404.8 190.4 0.830 0.502
Bl 0.09 1236.8 191.5 0.830 .16
1512 0.00 1416.8 1910 0.710 0.251
3} 0,00 1291.2 290.0 0.830 0.6
4 0.00 1564 9.4 0.849 0.:01
155 0.00 358.14 181.4 - 0.9 0.176
5 0.09 Hi.? 6.1 0.800 0.130
151 0.18 1188.8 4.1 0,760 0.115
8 0.0 H52.8 183.4 0.760 0.100

THE FUNCTAONS OF G{CH), LAILSC) AMD FIN(PREC)

LAI= 2.500 * SC 1 1,600 " SC**2» 0.990 * SC*3

FIR(PRIC)= SC * 0,163 " PREC**( 0.52-0.1767 * (PREC- 0.06)} FOR.PREC.LT. 2.00 CH/DAY
FIN(PRECY= ST 7 0.19 FOR.PREC.GE. 2,00 CH/DAY
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DAIE OAY EPOY ESOIL EPLANT 0.0 0.2

5139
5 140
5 14l
52
5 14}
5144
5 145
5 16
t ALl
5 148
5 149
5 150
5 131
b i%2
619}
6 154
6 1%
6 156
6 157
6 158
6 159
6 160
6 16]
6 162
6 163
b 164
6 165
b 166
6 161
6 168
6 169
6 1
61N
61N
6173
611
6175
b 176
6 111
6 178
6119
6 180
6 181
118
118}
1 184

0.6
0.13
.23
0.58
0.19
0.3
0.1

0.42
0.11
0.2y
.33
0.16
618
011

0.2% 0.20

0.7
0.45
0.19
0.43
0.5
8.16
0.33
0,49
0.42
0.16
.59
0.3
0.29
0.4
0.47
0.13
0.20
0.1
0.06
0.11
0.48
0.7
0.50
0.48
0.56
0.51
0.5
0.4%
0.19
0.28
0.2
0.537
0.47
0.28
8.1
0.3
0.34
0.48

0.18
0.8
0.1
0.3
0.26
.07
.15
0.0
0.5
0.05
0.12
0.0
0.07
0.09
0.4
0.0¢
0.0}
0.02
f.01
0.0}
0.05
0.02
0.04
0,03
0.0}
p.02
.02
0.02
0.01
n.01
0,61
0.02
0.02
0.01
.01
.02
0.02
0.02

0.00
0.00
0.00
0.05
0.0}
0.05
0.06
0.08
0.09
on
0.08
0.20
0.2%
0.08
0.19
0.29
0.26
0.1
0.2}
0,25
0.22
0.3l
L
0.1
0117
0.1}
0.0%
0.14
0.43
06.23
0.46
0.45
0.5
.49
0.3
0.4
0.18
0.21
0.21
0.36
0.45
.27
0.26
0.32
0.12
0.46

===l

CALCULATION OF POTINIIAL EVAPOTRAHSPIRATION

POIENYIAL TRAKSPIRATION RATL (CH/DAY)

0.4 0.6 n.8 t.0 1.2

illll‘llll’llll|llll.llll‘llll'llli|lllllllll’llll+ llll'lili'll‘lillli|

W e s e de e owe W e Mmoo e ome s me ome a me de W s e me e ome e wm de e M e e we me W me e wm we we we e e s e =

SEP

0.00
0.00
0.00
0.05
0.08
0.1
0.19
0.71
0.3
0.53
0.6l
0.81
1.06
L4
L
1.63
1.89
2.00
2.3
1.51
Ln
1.
1.4
3.5
3.49
319
3.85
4.09
4.5
415
2.1
5.66
6.1%
6.68
1.0
1.45
1.64
1.90
8.1
8.47
8.m
9.18
9.4
9.7
12,09
10,55

SES  PHS

0.41 -.4768E406
0,53 -.3HE06
0,14 -, 4065406
1.07 - 3708406
1.22 -, 28306
.41 -.297E406
1,57 -, 2648406
1,17 - 2840406
1,95 -, 316E+06
.13 -.503€+06
1.34 -, 1550406
1.57 -.19H v0b
1.8 -. 101106
1.90 -. 18BE+06
3.05 -, 206£+06
3.15 - 4578406
3.40 -.308E+06
345 - 130406
1.57 - 4450006
3.67 -. 3520006
1.4 - 3000406
Y84 - 354E406
1,93 -, 4258406
3,96 -. 1730406
3.99 -.3350406
4.00 -, 1420406
1.00 -, 1420406
1.05 -,2480406
4.09 -, 3870406
4,12 -, 3000406
415 -.312EH06
4.18 -, 205(406
4,27 - 16406
4,24 - 3250406
1,26 -. 2690106
L8 -. 31006
4.26 -.269C+06
4,30 -, 3mEn06
4.3 -. 15006
4,32 - 440106
4.3 -.400006
4.36 -. 3736406
1.37 -. 4816406
4.38 -, 496E+06
{.40 -, 4430106
.47 -. 3910406

YPD

N

39
3.9
3.1

1.6

1.5
i

2.8
1.8
5.2
3
1.4
5.5
L1

1.1
L5
i.8
.9
i1
3.4
3.0
3.9
41
1.9
JA
1.5
14
1.1
L6
.9
1.0
.9
1.6
4.8
3.0
4.5
J.0
31
.8
5.1
5.0
1.1
4.5
4.3
4.}
4.5




P el O N e

1185
7186
1181
1188
1189
1190
113
T
1193
119
1195
119
197
1198
719
100
T
1162
1103
104
1 165
T 106
[l
T 108
T 209
T
11l
ne
8 Nj
a4
8 5
§ he
s ul
B nd
& 19
g 220
8
81
813
8
§ ns
8 2%
8 m
8 18
819
3230
& m
8 152
8 133
8
8 1%
816
8
g 138
81

0.30
0.318
0.4
0.
0.4
0.3
0.39
0.3
0.60
0.29
.40
0.1
0.16
0.24
0.19
0,1?
0.19
0.2
0.28
.09
A H)
0.H
0.5
0.4}
0.48
0.19
0.3
0.1
0.19
0.3
0.29
h.32
0.47
039
.29
0.16
0.08
0.3
0.2
0.0%
0.14
0.18
.41
02
0.1
0.3
0.19
0.19
0.16
0.30
0.7
0.6
0.3
.21
0.28

0.0
0.0
0.02
0.0
0.02
.02
0.0
0.0
0.03
0.01
0.2
0,01
0.0
0.01
0.00
0.0
0.0l
0.0
0.0l
0.00
0.02
0.0
n.02
6.0
0.0
0.01
0.0t
.04
0.0
0.0
0.4
0.01
0.0
0.02
0.01
0.0
0.00
0.0
0.01
0.0
0.01
0.03
0.0}
0.0
0.01
0.03
0.0
.03
0.02
0.05
0.05
0.05
0,03
0.06
0.07

===t

bt

R T T T T T o e . T T T R . T R

10.84
.20
11,59
.
12,14
12.68
15.06
11.31
13.95
14.12
14,60
14.12
14,81
15.10
15,20
15,71
5.59
15.79
16.06
16.15
16.56
16.89
1.3
irle
18. 14
18.42
18.12
18.94
19,12
19.41
19.69
10.00
0.4
10.82
1,10
.1h
({183
.67
21,91
11,99
.1
.41
12,85
.05
.18
13,46
13.63
[N}
3.9}
.18
.40
.61
119
25.00
5.1

443 - 407808
445 - 3730006
447 - 3500406
4.48 -, 1708406
4.50 - 4298406
4,51 -.356E406
454 - 4470106
4.55 -.526£ +06
4.58 -, Mot 06
4.59 -, 3921406
4.6} -, 33BE+06
4.61 -, 268E406
4,62 -, 104E406
4.63 -.239E406
4.64 - 104406
1,64 -, J1BE+06
4.66 - 4B4E+06
4.67 -.318E406
4.68 -.JB9E006
{.68 -.472E406
4,70 -.410E406
4.7 -. 3221406
.74 -.395E 406
4,76 - 4140406
4,78 - 494E+06
4,79 -, 191£+06
4.80 -,340E406
4.81 -.357E406
4,81 -. 254406
4,84 - 3158406
{.85 -, 270£ 406
4.86 -.J03E+06
4,89 -. 4296406
4,90 - 4910406
4.9 - 4158406
4.9 -. 1316406
4.95 -. 9181005
4.94 -, 303E 106
4.95 - H0E4gs
4.96 -.695040%
4,97 -, 9940405
4,99 -, 493 +06
5.03 -.5061+06
5.05 -, 356E406
5.06 -, 704406
5.09 -.22LE+06
5,12 -, 206E+06
5. 14 -, 2000406
5,47 -. 220406
5,21 -.318E+06
5.26 -.3350+06
531 - 2678406
5.36 -.1810+06
5.42 -.204E+06
5.49 - 318006

4.1
i}
1.4
3.3
5.0
4,1
5.0
6.0
8.9
4.6
3.9
LB
1.1
33
1.9
3.3
5.1
3.3
39
1.8
41
4.
5.3
5.1
1A
2.8
45
i
I
4.6
13
3.5
5.0
6.1
5.9
1.8
I.i
3.4
L5
0.8
1A
1.1
5.1
41
.3
1.1
.1
LY
2.4
1.2
3
[A
1.9
1.1
3.2
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W8 M 019 005 014 b 1 v 1956
7 3u 0 010 0.26 ---m-------- + t 19,67
008 M1 042 0,13 029 k----me--eeeee- + ISR
AN O LD IS Y AV O S T EEEEEEES + 126,19
P 93d 0.1 o2 o 1---eeme ' vo26.31
P95 0.14 0.05 0,08 ¥---4 bo26.46
V9 246 0.02 0,04 0,05 +- bo16.51
4 9 M7 0.27 047 016 t------ + 1 16,81
5 08 035 0.6 019 b-------- b t 16,85
6 949 0.39 0.19 0.20 #----meee- ' L0
T o0 030 0% 0.4 #------ ¢ + L0
a8 951 0.27 0.1% 0.12 #-—---¢ t R
9 915 U 01000+t + 1.4
109253 0.21 017 0.1+ + 119
Ho954 0.24 0,15 0,09 +---# i 11.82
i 9255 0.00 0.05 0.02 + .64
5 9156 .15 0.10 0.04 +-+ 1 21.68
H 9257 0.27 0,16 0,06 +--¢ t LN
15 9158 0.26 0.20 0.06 -t + .80
l_llII.IIII|I[|1‘IIII'|I‘lilll|'ll'!']llllll|l'||||' Illl,llll{l]ll|l!lli
OATE  OAY [POT ESOIL EPLANT 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 e

DOUNDARY COMDSTION AT BOYTOM OF SCIL PROFILE :

FLYX JONARDS DITCHES AND OETP PERCOLATION

DISTANCE BETREEN THE CHANNELS : 50, K

RADIAL RESISTANEL Of THE CHANNEL : B.I00E+D1  DAY/K
TRANSKISSIVITY (SATURATED FLOMD @ 0.3925Ev01 HM270AY
REDUCTION COLFPICIENT (ALPHAR) - 0.790

OLEP GROUNDNATER LEVEL : -10. EM

RESISTANCE OF SENI-IMPERMCABLE LAYER @ 1000000. DAY

THE MATER LEV{L 1N THE CHANKELS 1S CONSTANT :  -130.0CH

THE RODTING BUPIH 15 CORSTART = -40.0 CN

164kt PRESSURE HEAD PROFILE IS GIVEN a4t

-0, 11416003 -0.98100402  -0.80600407  -0.6426E402  -0,5120E401
-0.4000E407  -0,30200407  -0.20000407  -0.4890E401  0.0000F+00
0.0000E+00  0.0000£400  0.0000£+00  0.0000£400  0.0000£+0¢
0.0000E400  0,00008400  0.0000E00  0.0000[300  0.0000£200

5,54 3880106
5.65 -. 2860306
5.78 -.489E406
5.90 -. 359406
6.07 -.3261+06
6.07 -.239E006
6.3+ -, 1580406
6.1} - 2360406
6.39 -, 269E 406
6.50 -. 4120406
6.73 -, 1558406
6.8 -.2561+06
1.0 -.3580006
118 - 254E 406
1.34 -.238E+06
1.38 - 113E406
1.49 - 301E+06
1.6 -, J67E+08
7.85 -. 366t 405

SES PRS

3.8
1.2
6.1
1%
5.1
1.3
1.6
15
11
51
3
1.6
L1
3.3
1.0
L3
3.0
5.2
3.0

YPD




KHEK PONDING DCCURS, MAX.

.3].

£.% CH. WATER IS ALLOKED ON TP OF THE SOIL SURFACE.

SOIL PHYSICAL PARAMETERS OF SOIL LAYER BR : !

THETA  PR.HCAD  COKDUC

cH CHTRY

0,01 -0.4170+07 0.6200-07
0.05 -0.3090406 0.4400-05
0.09 -0.7590+05 0.730[-05
045 -0.2298:05 0. 300014
0,17 -0.776E404 0.119(-9)
0.71 -0.2950+04 0.340£-0)
0.25 -0.1290004 0.%30E-0)
0,19 -0.5750003 0. 1400-02
0,33 -0.2630403 0,297€-M)
0,37 -0.4290003 0.1250+00
040 -0.5000402 0,290F 109
B.4% -0.9000¢0" 0, 450000

THETA

0.02
0.06
f. 10
I E
018
0.7
0.26
0.30
0,34
0.38
0.42
0.16

PR.HCAD  COKDUC
(# CH/DAY

-0.170E+07 0. 180€-96
-0.2040+06 0.210E-0%
-0.5620+405 B, 1000-04
-0, 174E405 0.4200-04
-0.603E 404 0.150E-03
-0, 2400484 0,440E-03
-0. 1058404 0, 170E-9]
-0.4790+40) 0,300E-01
-0 2198 00) 0. 4768 -D)
-0,107E403 0, 1570100
-0, 360E002 0. 3361430
0.09U[ +00 0.4950100

SOIL PHYSITAL PARAMETERS OF SOIL LAYER WR =

THETA PR.MEAD  CONDUE

K] CH/DAY

0.00 -0.251E006 0. 430F-0R
0.05 -0.5450+03 0.805E-03
0.0% -0.1820003 0.220¢-00
0.13 -0.1450¢03 0, 764E-01
007 -0,1150+05 0.204E400
00 -0.91ati07 04460400
D25 -0, 1400207 0.TRICH00
M2 -0.5400002 0154404
0,53 -0.3000+01 0.805E+0)

PHE £

0.02
0.06
0.10
0.14
0.18
0.2
0.26
0.10
0.1

PR.HEAD  COKDUT
Cx CH/DAY

-0.891E 404 0,290 -0%
-0.316E+03 0.208E-02
-0. 166E+03 0. 364¢-01
-0.1356 403 0.106E+00
-0.107020Y 0. 2668400
-0.8700v02 0,511€+00
-0.6900402 0, 9235100
-1.4200407 0, 2240401
(. 000E400 &, 100L+07

FHETA

0.93
0.67
U1
.15
0,19
0.3
t.2]
03
0.3%
0.39
0.43
0.4

THETA

0.03
0.07
t.11
0.15
0.49
0.2}
0
0.3
0.35

PRUEAD  COMDUE
o owA

-0.891E+06 0.390L-06
-0, M1L+06 0.350E-05
-0.407E+05 0.150F-04
0. 13E05 0.580E-04
-0, 46BE04 0.200L-03
-0, 195E404 0.5608-03
-0,851E403 0.150E-02
-0, 398£+03 0.100E-02
-0 182E+03 0,706E-01
-0.870E¢02 0.195E+00
-0.200H7 03710400
0.0000+00 0.000E+00

PR.HEAD  CONDUC
i CH/DAY

-0, 1958004 0.588E-04
-0.214E403 0.512¢-02
-0. 1588403 0,499E-01
-0.§29E+03 0.129E+00
-0, 102E+03 0.312E+00
-0.8100+02 0673400
-0,660F+02 0,1010001
-0,260E402 0, 17801
0.000E+00 0.000E400

HETA

0,04
0.08
0,12
0.16
0.20
0.4
0.28
0.32
0.36
0.40
0.44
0.48

THEIA

0.04
0.08
0.12
0.16
.20
0.1
0.28
0.32
0.36

PR.ECAD  CONDUC
K CA7DRY

-0,490E+06 0.790E-06
-0. 105E+06 0.490E-05
-0.309E+05 0.210F-04
-0, 1020+0% 0.790E-4
-0, 3726404 0.2600-03
-0, 1596404 0,230(-03
-0, 108E403 0.190t-02
~0. 3148003 0.1558-01
-0. 1518003 0,950¢8-01
-0.6B0E402 0,24084+00
-0. 1700407 0.415£400
0.000£+00 0.000€+00

PR.HEAD  CORBUC
(F - CH/DAY

-0.9920003 9.261L-03
-0, 1900+03 0.474E-01 .
-0, 155E403 0.627€-01
-0, 120£+03 0.473E400
-0.980£+02 0.3567+00
-0.7700002 0,710E¢00
-0.630£402 0, 1126401
-0,9000401 0.669E40)
0.000E400 0.000£+00



Yeme

(puec -
cpetr

wir =
cllxsd =
oftxhy =
cqdesp =
cdelfa =
volinil=

codp, nr

10

VIR days,

t.00M o8
0,000 cn
1.000 e
0.000 c»
0.000 ¢
0.000 ca
-0.0M s
61,113 ¢

lovel
(ca}

5.0
-15.9
-850
-35.0
-{5.6
-55.0
55,0
-0
-B5.0

"0

-105.0
15,0
-125,0
-155.0
-145.0
-159.0
-165.0
-11%.0
-185.0
-195%,0

1heta
{vol)

¢
0. 554
0.393
0.776
0.9
0,30
. 307
0,514
0.3
0. %40
0.340
0. 340
0, 340
0. 340
0.340
0,140
0.340
0.340
0.340
0.340

.}B.

cinicep -
cplransp=
"cheansp =
cllxsdp =

cqdeepp -
cdeftap:
vol E
pr.head
{en}

-0 1H4E 403
-0.981E 402
-0, 806 +02
-0.642E402
-0.5126002
-0,406E402
-0.3026402
-0.200E402
-0. 480001
0.000L000
0.000E000
0.000¢000
9.000£ 509
.000£ 00
0.000¢ 400
0.000E000
0.000E+08
0.000€400
0.000£400
0.000€+00

0.000 10
0.000 co
0.000 ca*
0.000 ca

0,008 ca
0.000 cn
1.019

conduc
(ca/day)

0.1470+00
0. 1400
0. 2108408
0, 108E+01
f.168E+01
0251401
0.338€+01
0.478E+01
fi. 3626401
0. 100E+02
0. 100E+02
0.100£+07
0. 100€+07
0. 1008402
0. 1008402
0. 100£+07
0. 100£402
0. 1C0E+02
0.100£402
0,100€ 107

bime slep- 0.100E-09 day

epinleii= 0,000 e

cpsevap = 0.400 cn
Ycsevap = (.00 cnt
cHlxsdn = 6,900 cn
cqdeepn = 0,000 c
cdeltan: -0.034 ¢
onla = -G48 cw

cinfi i
crunofd
il
flysd
by
qdeepa
delta
drza

roof ext c.root ext cum.water

{1/day) {ca)

0.0000+00 0.0000 00
0.0000400 0.000[460
0.C00L+00 0,000 +00
0.009€¢00 0.0000+00
0.0000+00 0.000£+00
0.000E400  0.000E+00
0.0000+00 0,000F G0
0.000£400 0.00¢E100
0.0000100 0,0000+00
¢.000£000 0.0000+00
0.000E000 0.0080v00
0.000£00 0.0000+00
0,002E200 0.0000 100
0.0000v00 0.000F+00
0.000E400 0.000E 60
0.0000+00 0.000E(0D
0.000£400  0.000E+00
8.0000+00 0.000[+00
0.0000100 (.000F+00
0.0000100 0.0000+00

lca)

1,768
1.612
11.546
14,306
1.9
10.238
.31
1. 447
H.m
H.an
16,517
19.917
.40
{6.7117
50.111
53.517
5.911
60,311
63.111
61.111

0.000 co
0.000 c»
0.094427 cnfday
0.000000 cafday
0.000000 ce/day
-0.01279% co/day
-0.337-01 <
0.0 cn

fluxes
{cu/day)

0.958E-81
0.143E400
0.304£+00
0403400
0.120E+00
0.113E400
0.603€-01
0.136E401
0.1360401
-0.108E-01
-0. [G8E-01
-0.168E-01
-0. 108E-01
-0, 168€-01
-0.108E-01
-0.108E-91
-0.108E-01
-0.108E-01
-0, 108E-01
-0.10BE-01

nusber of hiae siep= |

15d= 20

comp. nr

oD SO mm S AT e e S s

md P — D

ol e e o m— w— —
L R T I — R
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fige :

cpren =
cpehr =
celr =
cflisd =
cfIxby -
cqdeep =
cdelta =
volimi=

cosp, ar

198, days

19.010 2n
19.7% ca
1,018 c»
-0 o
0.000 cn
-1.08)
350
61.H3

leved
{cpd

-5.0
-0
-15.0
-35.90
-45.0
-59.0
-65.8
-15.0
853
9.0

-105.0
-115.0
-125.0
-F15.0
H5. 6
-153.0
-169.0
1150
-185.0
1150

thets
{vo})

0.445 -0.1306+02
0.451 -0.300£+01
0,460 -0.100E-08

0.340
0.340
0.340
0.340

0.340
0.140

0.0
0.340

0.340 -0.100{-08

0,340
0. 340
0.340
0. ¥u
0.34n
0,840

.40-

cmbeep = 1934
cpiransp= 19,101 ca
Yolransp = 0,44 onf
cflesdp = 3.416 «n

cqdeepp = 0,000 ca
cdeltap= 1,185
vof =N o

pr.head  conduc
(co)

-0.100F-08
-0.100E-08
-0.100(-08
-0.100{-08

-0, 100E-08
-0.100E-08

-0.100€-06
-0.100L-08

-0.100T-08
-0. 100008
-0, §00€-08
-, 100108
-0.100C-08
-0, [D0E-08

{ca/day)

0.432E+00
0.480E 400
0.495E 00
0. 100402
0.120E+02
0.100€+02
0. 100E+02
0.340 -0.100E-08 0. 100F+02
0.100£+02
0. 100E+02
0,340 -0.100E-08 0. 1008402
. 100E 402
0.100€+02
0. 100£:02
0.7190£+02
0.100010¢
0. Y00ER02
0. 100600
0. 100£402
0.100C+02

11me step= 0.200000 day

cpinfilf= 17,096 cn
cpsevap = 4.0}
‘csevap -
cffxsdn = -5.636 ca

cqdeepn = -1.083 en
tdeltans -4.714 cn
gula = -18.0 o

3,597 cat

cfilt
crunob
Flust
MNxsd
I12bu
qdeepa
della
drza

roof ext c.root ext cum water

(1/day) {ca}

0.499E-03 0. 168800
0.0000100 0.164E+0D
0.000E100 0.468E-0)
0.0000+00 0.414E-01
0,000£200 9,000£+00
0.000£400 9.000E+00
00000400 0.000E+00
0.0000500 0.000£+00
0.000€400 0.000£+00
0.0000100 0.000E+00
0.000£+00 0.000E+00
0.0000+00  0.0008400
0.000E+00 0.000F+0D
0.000£ 090 0.000L+00
0.0000+00  C.000E40D
9.000£+00 0.000£#00
§.000£+00  0.0000400
0.000E+00  0.000{+00
B.000£+0D  0.000L+00
0.000£400 0.000E+00

(ca)

1.450

9.017
13,617
o
0.417
n.en
n.m
30.617
.o
n.an
40.817
.
.50
S1.017
54.417
51.817
61217
b4.617
68.017
.40

10.269 cn
16.821
-0.585141 cn/day
0.000000 cu/day
0.000000 c/day
-0.034490 cn/day
0. 127E-06 cn

-40.0 cn

Huxes
(cnfday)

0.868E-0¢
0.668-01
-0, 345¢-01
-0. 345801
-0, 3458-01
-0.345¢-01
-0.3451-01
-0.385¢-01
-0.3458-01
-0.345¢-01
-0, J45€-01
-0, 345¢-01
-0, 345¢-04
-0, M45¢-01
-0, 34589t
-0,345(-01
-0, 345101
-0, 345801
-0, 345¢-01
-0.345¢-01

nuaber of tiae slep- 337

1sd= 20

conp. nr

OF = O A e e Pl
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S350 034 4 VR EETH T

S0 00 b VTR R

300,40 b e e I LR LT D

05,0 0.0 #--mee e WL R R

1000 1o e VIR TR EH LT

B0 0.3 Hm o YAV T L T

95,0 30 b HHTTTEER T E R LR

=105.0 0,340 #-----m- oo SRR R T
3.0 0340 #em e L T S T T T
1290 00 4o e VIO TR LT
S50 M0 #orme e IR TR
8.0 0 M0 1 W T T T T T e
1550 6,540 4o I T T T
1650 030t VIR TR EREEEEEEL
N30 0] #--mm e AT E R E R LT D
A0 0,10 1o MR TR L D
950 0340 4o WU R EEEE R LT
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tize :

Lprec -
ipelr =
celr

chivsd =
“Alxbu =
cqdeep -
vdnlty =
volinid=

o, Af

DD o WD e et M e

T lm e rew =

e

I
18
1?
i0

198. days

W62 o
15,658 ra
b A7Y cn
-4.911 ¢a
0,000 ca
4,441 cn
-h.600 oo

61,113 ta

fevel

ire;

-3.0
130
-h.a
-15.0
45.0
-35.9
-hh.0
1.0
800
-95.0
-105.0

5.8
1250
-139.0
1458
-155,0
1850
-6
-183.9
-195.0

Ihita

2,421
0.432
0.44?
0.3
0.340
0.340
0.340
0.340
0. 40
0,30
0,140
0. 340
0340
1. 340
0, 54
0,340
0, }4o
0,340
0,340
1, 340

_.‘1_

cinlcep = 3,179 cn

cplransp= 17,804 ro cpsevap

Feteansp = 0644 ca'  ‘osevap <

cflxsdp - 4.67) cn cf 'xsdn

cqdeepp = 0.000 ca codeepn

cdeflap=  2.316 ca

vol = 10614 ca grla

o hagd
irq)

-0, 3550102
-, 2538 ¢07
-0.151E402
-0.500001H
0.000L 00
0, 090E+00
0.000£100
0.600£ +00
1.900£ 280
0.000f 100
0.0000 ¥
0,000000
0.000€:00
0.000E 09
0.0000 Q0
0.0000000
0.000E+00
{.000f H00
0.000E+00
0.000E+00

rordut ot exd
(casday}  (17dav)

Bo58E400 0,1540-02
0, 319E400 9. 154€-402
04238400 0.52¢E-03
0. 15501 0.0000000
01000402 0.009+00
0, 100E+07  0.600E+00
0.100E+02 0.000{+00
0.100E+02 9.0G0E+00
0.1000+02  0.000£+00
0.100£407  0.0000r00
0.100E107  0.000C+00
(.100E+02 0.000E+00
0.100£002 0.000[+00
0.1000402  ©.0000+00
0.1008+02 0.000E+09
0.100£+02 0.000E+00
0.100£402 0.000£400
0.1006402 0.000£400
0.1000102 0.000€+00
0.1000402  0.000£4900

cdettans

tine step= 01000901 day

cpenfift= 34,842 o
= 1.8 o
5530 oot
=464

ERCPR LI Y

1976 ca
-40.0 e

c.roat ex'
(cn)

01097400
¢, 21 E100
0.6017¢-0!
. 414E-01
0.000E+00
0.008E+00
0.000E+00
0.000E+00
0.000E+00
0.000L+00
0.000E400
¢.000E+00
0,000E000
0.000E 10D
0.000000
0.000€+0¢
0.000E100
0.000£400
0.800E+00
0.000E+00

cinhill
crunof f
fluxi
flisd
(1xbu
adeepa
della
drza

LSRN

Lemd

4,206

4.5
12.94
16.214
19.614
N.014
16.414
19.814
BLIL
J6.614
.14
B4l
46.814
50.214
33.614
57.014
60,414
63.814
67.244
10.614

13.99% ca
10.846 ca

0.012682 ce/day
0,000000 ca/day
= 0.000000 cu/doy
- -0.00770) cn/day

0. 14-01 ¢
A0 en

Fluxes
{enfday)

0.657L-02
0.825(-02
0.114E-01
0.1H4E-m
-0.211E-0
-0.271E-01
-0.271E-01
-0.21-0
-0, 17i0-01
-0.203¢-01
-0.217¢-0
-0.211C-01
-0 27760
-0.271¢E-01
-0 2L-01
-0, 171801
-0, 271001
0.0
-0.2170-01
-0,211-01

nusber of bipe slep: 669
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TSI borpe of Mo waler balapce 'WEYYMYE

Tree cigfi 14 Irangp ctransp sevap csevap cfisbodp  cfitboin vol-vol1  groundw. ley lvae
[ ce/day < cafday s 1] ] a I\
139 0.00 .00 0.00 0.09 0.09 0.00 -0.0 -0.19 -100.8 139
140 0.20 0.00 6.00 0.67 0.1 0,00 -0.02 -0.01 -96.8 10
1 0.4 0.60 0.00 .07 0.4 0.00 -0.0% o.H -96.8 Hi
142 1.0% 0.0% 0,09 0.06 0.30 0.00 -0.04 0.57 -96.8 147
143 1.83 0.03 .07 .16 0.46 0.00 -0.05 119 -84.8 H3
144 1,98 0.03 0.1 0.18 0,64 0.00 -0.06 3.15 -58.8 H4
145 5.10 0,03 64 0.1 0.81 0.0 -0.09 3.9% -0.8 145
L1 5.68 0.0t 0.15 0.20 1,01 0.00 -0.12 4.9 -9.0 Hb
i1 5.89 0.00 0,15 .18 1.18 0.00 -0.16 .31 9.0 147
148 6.08 0.01 0.%6 0.14 .33 0.00 -0.19 L3 -4.0 148
149 6,36 0.00 .16 0.1l todd 0.00 -0.23 .49 0.0 149
150 6,61 0.0t 0.17 07 16T 0.0 -0.0 .49 0.0 150
151 6.93 0.01 .19 .26 .93 0.08 -0.31 1,49 0.0 151
152 1.04 0. 00 0. 1% .07 .00 0.08 -0.35 1.4% 0.0 152
153 1.20 .01 0.20 0.1t Ln 0.00 -0.3¢ 1,49 0.0 153
154 14 0.07 0.21 0.20 L3I 0.00 -0.43 4.49 0.9 154
155 1.62 0.01 0.2} 01 146 0.00 -0.47 4,49 0.0 155
156 1.62 0.0} 0N 0.0% 1.5 0.00 -0.51 437 -3.0 156
151 1.61 0.¢l 0.75 0.09 1.61 0.00 -0.5% .15 -14.0 i1
158 8.0% 0.01 6,26 0.08 2.6% 0.00 -0.58 .49 8.0 158
159 8.1 0,00 0.26 .07 3,76 0.00 -0.61 1.49 0.0 159
160 §.1% 0.00 0.26 0.07 1.8 .06 -0.66 1.49 0.0 160
161 an 0.00 0.26 0.06 .9 0.90 -0.70 L1 -9.0 161
162 8.4 0.00 0.6 0.02 .92 0,00 -0.%4 L9 0.0 162
163 8. 47 8.00 0.26 0.03 2.95 0.00 -0.78 .49 6.0 i3
164 8.5} 0.00 0.16 0.02 291 0.00 -0.82 1,4 0.0 164
165 §.5%6 0,00 0.26 0,01 2.9 0.00 -0.86 449 0.0 16%
166 8.65 0.00 0.26 0.03 101 0.00 -0.90 {49 0.0 165
167 8.70 ¢.00 0.26 0.05 1.06 0.00 -0.94 4.49 0.0 167
158 8,70 0.00 0.26 0.07 5.08 0,90 -0.98 L3 -9.0 168
169 8.10 0,00 0.26 0.04 j.n 0,00 -1.07 4.3 -9.0 169
170 8.1 0,00 0.26 0.03 3145 0.0¢ -1.05 45 -14.0 i10
17 §.170 0,01 0.26 0.03 3.18 0.00 -1.09 4.4 -18.0 17
1712 8.1 0.02 0.29 0.02 .10 0.00 -1.12 414 -18.9 11
113 8.1 0.0} 0.3} 0.02 wn 0.00 -1.16 4.0! -12.0 173
1N 8.n 0.3 0.36 0.02 Ly 0.00 -1.19 1.90 -16.0 174
115 .9 0.03 0.3 0.0l L35 6.00 -1 4.49 0.0 175
116 9.41 0.00 0.3% 0.0l 1.26 0.00 -1.26 1.49 0.0 176
111 %.46 0.00 0.39 0.01 1 0.00 -L.30 149 0.0 m
118 9.5 .00 0.39 0.0¢ 3,19 0.00 -1.34 49 0.0 118
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