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SWAP 1993: INPUT INSTRUCTIONS MANUAL 

INTRODUCTION 

The model SWAP 1993 preceeds the final SWAP version to appear later on in 1994. 

This SWAP 1993 manual replaces the SWATRE INSTRUCTIONS FOR INPUT manual by 
J.G. Wesseling, J.A. Eibers, P. Kabat and B.J. van den Broek (december 1991). 

The main changes with respect to the SWATRE 1991 version are : 

The discretization and solution scheme of the Richards' equation is 
improved. The water balance error due to the non-linearity of the 
capacity term is reduced according to the approach of Celia et al. 
(1990). The user may choose between an iterative and non-iterative 
solution of the Richards' equation. 

The mixing cell numerical scheme of the solute transport is replaced 
by an efficient explicit, central difference scheme of the convection-
dispersion equation. This approach is flexible in describing the 
physical dispersion. 

The solute processes were extended with adsorption and decomposition 
as described by Boesten and Van der Linden (1991). 

Hysteresis of the water retention function is implemented according to 
the concept of Kool and Parker (1987). 

A concept of water and solute transport in soils with stagnant or 
immobile parts is included (Van Dam et al., 1990). 

Other changes concern 

calculation of drainage fluxes 
boundary conditions at the top during infiltration 
calculation of the soil hydraulic functions by means of the 
Van Genuchten parameters 
effect of osmotic head on root water extraction 

The program, including its source code, is distributed among researchers belonging to or closely 
affiliated with the participating institutes. It should be noted that, although various tests were 
performed, at present no guarantee of the absence of bugs can be given. 

Please, inform the authors about your experience with the program ! 
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SETUP OF INPUT INSTRUCTIONS MANUAL 

The model SWAP 1993 supports various hydrological options. Each option requires different 
input data with corresponding format. The input instructions given below describe how 
to make the required input files depending on your choice of options. 

This INPUT INSTRUCTIONS MANUAL is made up of 6 separate SECTIONS each representing 
one datafile. Each of these SECTIONS is made up of GROUPS. The group nummering includes 
SECTION number and a letter of the alphabet, eg. GROUP l.M (SECTION 1 with GROUP M). 
Some GROUPS are made up of a number of SUB-GROUPS which are separated by a grey line. 

INPUT and OUTPUT FILES 

INPUT files: 

FILE 1 
FILE 2 
FILE 3 
FILE 4 
FILE 5 
FILE 6 

described 
described 
described 
described 
described 
described 

in SECTION 1 (general input data) default 
in SECTION 2 (top boundary data) 
in SECTION 3 (crop data) 
in SECTION 4 (soil physical data) 
in SECTION 5 (bottom boundary data) 
in SECTION 6 (drainage data) optional 

* Please note: FILE 1 containing the general input data as described in SECTION 1 of this 
INPUT INSTRUCTIONS MANUAL, must at all times be named SWAP93.INP 

* There are two choices to enter data: either as separate files (with user-definable names to be 
specified in FELE 1) or the input data of files 2 through 6 may also be entered directly in the 
general input file SWAP93.INP 

OUPUT files: 

default 
File with echo of the input and the terms of the waterbalance on a daily basis (GROUP LB) 

optional 
File with specific profile data on a daily basis for each nodal point (GROUP l.C) 
File with cropgrowth and cropproduction terms on a daily basis (GROUP l.O) 
File with solute transport output on a daily basis (GROUP l.V) 
File with water and solute transport data on a daily basis at each nodal point (GROUP l.X) 
5 files with data for the graphical package BALANCE (GROUP l.Y) 

All OUTPUT file names are user definable, except those for the graphical package BALANCE. 
Please use the advised file name extensions (given in the respective GROUPS) when naming 
your OUTPUT files. 
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Example GROUP l.M as listed in this INPUT INSTRUCTIONS MANUAL 

GROIHP UM 
.» 

SÏKNS aaïy ïf £WTÖPB = 2 or 
t 

Constants used for calculating évapotranspiration. 

R ALPHA 

Use this line if SWTOPB = 2 : 

empirical constant in Priestly and Taylor eq'n, (1.35 ± 0.10) 

WWWWAAMAAMMUWUMMMUUMA'V lAM** r tMMf lAMWVVt^^ 

R RSMIN 

R RSMAX 

Use this line if SWTOPB = 4 : 

minimum canopy resistance (som1) in Monteith-Rijtema eq'n 

maximum canopy resistance (s -m"1) in Monteith-Rijtema eq'n 

Explanation of GROUP l.M 

GROUP l.M is made up of : i) group heading 

ii) group text 

The group heading (shaded) indicates: 

- the group number l.M 
- when a group should be used used only if . 
- the unique group label (max. 8 characters) " >excons: " 
- the amount of lines to use for input use 1 line 

The group text indicates : 

- occasional explanatory text 
- variable name 

- type of variable 
- description of variables 

Constants used for calculating évapotranspiration. 
ALPHA if SWTOPB = 2 and 
RSMIN and RSMAX if SWTOPB = 4 
Real 
empirical constant... or minimum canopy... 
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HOW TO CREATE AN INPUT DATA FILE 

In each INPUT data file, there are default and optional lines: 

default lines are: - a label line containing the unique group label 
- data line(s) containing the value(s) of the variables 

optional lines are: - comment lines 

Label line : 
The first 8 characters of a label line should contain the label as given in the group heading. In 
the example this is: " >excons: " Any characters to the right of this label are not significant and 
may be used as comment. The label indicates that the next line must be a data line. 

Data lines : 
A data line always follows a label line. Data on one line must be separated by one or more 
blanks. The line should end with a <cr/lf> (carriage return/line feed). 

Comment lines : 
These may be used before a label line or after a data line (or group of data lines). They are not 
significant to the program. Their purpose is purely explanatory. 

Example of GROUP l.M as listed in the main input file SWAP93.INP 

extra constants for calculating évapotranspiration <— comment line 
>excons: <— label line 
1.35 <r- data line 
alpha for Priestly and Taylor equation <— comment line 

wrawwvuvmvvvvvvvvvvvuwyvwvvuuvuwwuvvwywwwvvwvvvwuwwvtfuy^ 

Additional information when using this MANUAL: 

* Variable names correspond with those used in the source code. Variable names are either 
REAL (R), INTEGER (I) or STRING (S) as indicated before each variable name. 
Please note: STRING data should be quoted using single quotes (' ') 

* Special attention should be given to explanatory notes with a «** . 

* For all equations, figures and page numbers you find in the group text please refer to the 
following publication, unless stated otherwise: 

* Feddes, R.A., Kowalik, P.J., and Zaradny, FL, (1978): "Simulation of field water use and 
crop yield", Simulation Monographs, Pudoc, Wageningen. 

* More background literature is listed in the References. 
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SECTION 1. File describing general input data (SWAP93.INP) 

t ÙWÙW %A 

S HEADER 

• « 

Desired heading to be printed. Will be printed in the output file 
(see GROUP LB) Use max. 40 characters 

•*" reminder: string data, e.g. HEADER, should be quoted using a 
single quote. 

GROUP IB 

I SWSTAG 

I OUTIVL 

S OUTPUTFL 

.w 
18 

= 0 : the stage of computation is not shown during calculations 

= 1 : the stage of computation is shown as: a bar on the screen 
showing % of computed days (advised for interactive systems) 

= 2 : the stage of computation is shown as: 'year', 'time' and 
'% mass balance error' (advised for batch processing) 

interval between output written to all output files (d) 

give name of general output file containing: 
i) the echo of the input and ii) terms of the water balance. 
Use max. 40 characters (Advised filename = ********.BAL) 

GROUP l .€ 
LABEL % e Ä : H 

I SWEXFL 

if SWEXFU » § use I line 
if SWEXFL = 1 use 3 lines 
if SWEXFt, œ 2 «M 2 lines 
if SWEXFL » 3 use 3 line» 

Choice for additional output file containing supplementary data. 

= 0 : no additional output file 

= 1 : additional output file created containing soil-profile data 

= 2 : additional unformatted output file created as input file for 
the water-quality model ANIMO 

= 3 : Two additional output files created as input files for 
the water-quality model ANIMO: 
i) unformatted ouput file created as input file, 
ii) formatted (readable) output file created as input file. 
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AWVVWVWVVVVWUUWWWWWWWWWWVWVVVVVWWVWWWWVWVWVWMJWUWVMAAMUUUUWUWVWVVWVW 

S OUTFILE1 

S OUTFILE2 

Use this line if SWEXFL = 1, 2 or 3: 

If SWEXFL = 1; give name of additional output file containing 
soil profile data, (Advised filename = ********.PRF) 
(see below for choice of soil profile data) 

If SWEXFL = 2 or 3; give name of additional unformatted output 
file containing input data for ANIMO model, 
(Advised filename = ********.UNF) 
(see next page for type of output data) 

Use max. 40 characters 

Use this line only if SWEXFL = 3 : 

give name of additional formatted output file containing input data 
for ANIMO model, (Advised filename = ********.FMT) 
(see next page for type of output data) 
Use max. 40 characters 

Mwwvuvwvvvvvi iVVWWiAAMywMivvuuyvywywvyvwuvvvu^ 

I SWOUTP(l) 

I SWOUTP(2) 

I SWOUTP(3) 

I SWOUTP(4) 

I SWOUTP(5) 

I SWOUTP(6) 

Use this line only if SWEXFL = 1 : 

Make a choice of soil profile data to be written to the filename 
given in OUTFILE1 above. 

Output per nodal point with interval OUTTVL (see GROUP l.B) of 

= 0 : no output 
= 1 : output of the volumetric soil moisture content of the profile 

at the end of the interval 

as above, for the pressure head in the profile 
at the end of the interval 

as above, for the hydraulic conductivity of the profile 
at the end of the interval 

as above, for the flux through the compartments 
cumulated during the interval 

as above, for the extracted volume by the roots 
cumulated during the interval 

as above, for the drainage fluxes to each drainage medium 
cumulated during the interval 

Note: ponding thickness, groundwater level and perched water 
level are always given 
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If SWEXFL = 2 or 3; then the following parameters are output to the 
ANIMO file(s): 

Initial values 
** YEAR 
** YEAR 

DAYSTA 
DAYEND 
OUTIVL 

** NUMNOD 
NUMLAY 
NRLEVS 

** BOTCOMO 
** THETSNO 
** THETPFFO 
** THETPFWO 
** DZ() 
** THETAO 
** GWL(3) 

POND 

year when simulation starts (-) 
year when simulation ends (-) 
day when simulation starts (d) 
day when simulation ends (d) 
length of output interval (d) 
number of compartments (-) 
number of different types of soil layers (-) 
number of drainage levels (-) 
bottom compartment of layer 1 to NUMLAY (-) 
saturât, soil moisture fr. layer 1 to NUMLAY (m3°m 3) 
soil moisture cont. at pF 2.0 layer 1 to NUMLAY (-) 
soil moisture cont. at pF 4.2 layer 1 to NUMLAY (-) 
height of compartment 1 to NUMNOD (m) 
soil moisture cont. of compart. 1 to NUMNOD (m3°m3) 
groundwater table (m below soil surface, positive) 
initial ponding level (m) 

* * 

* * 

* * 
* * 
* * 

* * 

* * 

At each interval 
T 
IPREC 
IINTC 
IEVAP 
IEPND 
IPEVA 
IPTRA 
IRUNO 
GWL(3) 
POND 
H() 

THETAO 
INQROT0 
INQO 

INQDRA(l) 

INQDRA(nrlevs) 

day number of output (d) 
average precipitation during interval (m-d"1) 
average interception during interval (rcrd"1) 
average evaporation during interval (m°d ) 
average ponding evap. during interval (m-d1) 
aver. pot. evaporation during interval (nvd"1) 
aver. pot. transpiration during interval (nrd"1) 
average runoff during interval (m-d"1) 
groundwater table at end of interval (m) 
ponding level at end of interval (m) 
pressure head 1 to NUMNOD at end of interval (m), 
(negative when unsaturated) 
soil moisture cont. 1 to NUMNOD at end of interval (-) 
average root extraction flux 1 to NUMNOD (m-d1) 
average flux at the top of compartments 
1 to NUMNOD+1 (irrd-1, positive = downwards). 
INQ(NUMNOD+l) represents seepage/drainage 

average flux of 1st drain level from compartment 
1 to NUMNOD (m-d4) 
vrepeatv 
average flux of level NRLEVS from compartment 
1 to NUMNOD (m'd 4) 

**indicates a new record (unformatted output). Formatted output uses the same order of data but 
more records. 

Units and signs used for this output are not the same as units and signs used in SWAP 1993. 
Drainage fluxes are given for levels 1 to NRLEVS, if NRLEVS = 0 no fluxes are given. If there 
is no groundwater or perched water table a dummy value of -9.99 is given. 
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GROUP UD 
LABEL tt>tiiaev*i;M 

I YEARST 

I YEAREN 

I DAYSTA 

I DAYEND 

R DTMIN 

R DTMAX 

I SWNUMS 

«se 2 tines 

Describes the calculation period and size of time step. 

starting year of calculations (-) 

finishing year of calculations (-) 

starting day of calculations (Julian day number, January 1st = 1) 

finishing day of calculations (d) 

minimum value of time step allowed (d), 
this value may range from 1.0E-8 to 1.0E-5, we advise 1.0E-6 

maximum value of time step allowed (d), 
this value may range from 0.01 to 0.5, we advise 0.2 

1 = implicit scheme with 1 (one) iteration 
2 = implicit scheme with iteration till convergence is reached 

R RELTOL 

R ABSTOL 

Use this line if SWNUMS = 1 : 

Ahtmax " MMOL \h\ + ÄBSTOL 

where: Ah^^ = maximum pressure head change per timestep 

relative tolerance (-) to calculate Ah^^ 

absolute tolerance to calculate Ah^^ (cm) 

Indicative values: RELTOL = 1.0E-2 and ABSTOL = 1.0 

R RELTOL 

R ABSTOL 

Use this line if SWNUMS = 2 : 

AÄ j ^ - RELTOL \h\ + ABSTOL 

where: Ahjmax = maximum pressure head change per iteration 

relative tolerance (-) to calculate Ah^^ 

absolute tolerance to calculate Ah^^ (cm) 

Indicative values: RELTOL = 1.0E-3 and ABSTOL = 0.2 

10 
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GROUP IE 

I SWREDU 

R COFRED 

• * 

Choice of reduction of potential soil evaporation. 

= 0 : no reduction 

= 1 : reduction is calculated using the Black (1969) model 

= 2 : reduction is calculated using the Boesten (1986) model 

= 3 : reduction is calculated using an adapted Boesten model taking 
into account the actual moisture condition of soil surface 

coefficient a (Black, cm°dJÂ) or ß (Boesten, cm1/4) 

w for a we advise to use 0.35 ± 0.15 
for ß we advise to use 0.63 (range 0.54 - 0.95) 

•*" if SWREDU = 0, a dummy value should be given for COFRED 

UP 

I SWIRRI 

R IRRAMT(0) 

R IRRCON(O) 

I TLAGIR 

R HCRIT 

I NCRIT 

if SWIRRI^ Ousel «ne 
ïfSWÏERI « i use 1 mm 

= 0 : irrigation is not simulated 

= 1 : time of irrigation is simulated 

= 2 : time and amount of irrigation is given at prescribed days 

Use this line if SWIRRI = 1 : 

amount of each irrigation water application (cm) 

concentration of irrigation water (mg°cm"3) 

minimum time-lag between two successive applications (d) 

critical pressure head value below which irrigation is applied (cm), 
(the irrigation criterium) 

nodal point number where HCRIT applies (-), (see GROUP LP) 

11 
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Use these lines if SWIRRI = 2 

I NIRRIG number of days that irrigation takes place 

I IRRDAY(l) 
R IRRAMT(l) 
R IRRCON(l) 

first day at which irrigation takes place 
amount of irrigation water applied on this first day (cm) 
concentration of irrigation water on this first day (mg0cm"3) 

vrepeatv for each irrigation day (one data-pair per line) 

I IRRDAY(NIRRIG) 
R IRRAMT(NIRRIG) 
R IRRCON(NIRRIG) 

last day at which irrigation takes place 
amount of irrigation water applied on this last day (cm) 
concentration of irrigation water on this last day (mg°cm~3) 

GR0UP tM 
hmth * 
S HEADER 

i*t 
î î i 

Description of the meteorological conditions. Will be printed in the 
output file (see GROUP LB) Use max. 40 characters 

GUOW18 
LABEL **>! 

I SWTOPB 

Iîi 

Describes the upper boundary conditions. 

= 0 : pot. évapotranspiration (cm°d ) is entered as pot. soil 
evaporation and pot. transpiration (see Group 2.B) 

= 1 : pot. évapotranspiration (curd"1) is entered as REFEVA 
(reference évapotranspiration) and then multiplied by a crop 
factor (see GROUP 3.H) 
(for choice of REFEVA as EOPEN or EMAK, see GROUP 2.B) 

= 2 : pot. évapotranspiration (cm'd1) is calculated with the 
Priestly and Taylor equation (see GROUP 2.B) 

= 3 : pot. évapotranspiration (cm-d"1) is calculated with the 
Penman equation (eq'n. 3.26) as E0PEN (see GROUP 2.B) 
and then multiplied by a crop factor (see GROUP 3.H) 

= 4 : pot. évapotranspiration (cm-d1) is calculated with the 
Monteith-Rijtema equation (eq'n. 3.33) (see GROUP 2.B) 
Internal canopy resistance rs is calculated from RSMIN, RSMAX 
and Ewet. (for RSMIN and RSMAX values see GROUP l.M) 

12 
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= 5 : pot. évapotranspiration (cm-cT1) is calculated with the 
Makkink equation as EMAK (see GROUP 2.B) and then 
multiplied by a crop factor (see GROUP 3.H) 

If SWTOPB = 2, 3, 4 or 5: potential soil evaporation is calculated 
with eq'n. 35 [ Belmans et al. (1983) ] and the minimum allowed 
pressure head at the soil surface is calculated according to 
eq'n. 4.11 

To calculate crop production, SWTOPB should be 2, 3, 4 or 5. 

I SWTBVA = 0 : upper boundary condition is constant with time 

= 1 : upper boundary condition is varying with time 

GROW I J 
LABEL *>ïBe$ÊI;<* 

m& YJSABSt « YEAR1N * t mm 

SWAP 1993 gives the option to calculate for several successive years. 
Give name(s) of the input file(s) containing the meteorological data. 
See SECTION 2 for the input description of these files. 
For each simulation year, give yearnumber and matching filename. 

I yearst 

S METEOFL(yearst) 

first year of calculation (see GROUP 1.D) 

give name of the input file containing the parameters describing the 
boundary conditions at the top of the soil profile (meteo data) for year 
YEARST. Use max. 40 characters 

I yearen 

S METEOFL(yearen) 

vrepeatv for each year of calculation 

last year of calculation (see GROUP l.D) 

give name of the input file containing the parameters describing the 
boundary conditions at the top of the soil profile for year YEAREN 

•*• If 'SWAP93.INP' is given as file name, then the corresponding 
meteo input data can be added to the file SWAP93.INP 

010UP i j 
» 

S HEADER 

:.» 
Ilia 

Description of the crop input data. Will be printed in the output file 
(see GROUP LB) Use max. 40 characters 

13 
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GROUP JuK 
LABEL" df* 

I SWSINK 

I SWHYPR 

I SWUPFU 

R COFSZA 

R COFSZB 

irswiîFFU s fl use i line 
ifSWt?FF!J^iiise21i*es 
Kf 8WUFFU « a «se l i n e 

Description of sink term and root extraction pattern. 

= 0 : sink term according to Feddes 
See fig. 1 (appendix 1) and Feddes et al. (1978) 

= 1 : sink term according to Hoogland 
See fig. 2 (appendix 1) and Feddes et al. (1988b) 

= 0 : linear relationship between the points HLIM3 and HLIM4 
of the sink term. See fig. 3 (appendix 1) 

= 1 : hyperbolic relationship between the points HLIM3 and HLIM4 
of the sink term. See fig. 4 (appendix 1) 

For values of HLIM3 and HLIM4 see GROUP 3.A 
= 0 : water uptake function according to Feddes 

See fig. 5 (appendix 1) and Feddes et al. (1988b) 
= 1 : water uptake function according to Hoogland 

See fig. 6 (appendix 1) 
= 2 : water uptake function according to Prasad (1988) 

See fig. 7 (appendix 1) 

Use this line if SWUPFU = 1 : 

intercept 'a' of eq'n. Smax = a - b ° | z | [ Feddes et al. 1988a] 

slope 'b' of eq'n. Smax = a - b • | z | [ Feddes et al. 1988a] 

where: z = depth below soil surface (cm) 

mom ix 

R ZRONAM 

R TRONAB 

R TRONAE 

Nonactive layer of roots at the top of the profile. 

maximum thickness (cm, absolute value) of the nonactive layer 
during the period t > TRONAE 

point of time (d) at which the nonactive layer starts, 
(drought damage or morphological reasons) 

point of time (d) at which the nonactive layer reaches 
its maximum thickness 

14 
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t û TRONAB 
TRONAB < t 2 TRONAE 

t > TRONAE 

ZRONA - 0 
ZRONA - ZRONAM * 

ZRONA - ZRONAM 

TRONAB 
TRONAE - TRONAB 

where: t = time (d) 
ZRONA = actual thickness of the non-active layer (cm) 

» to cancel this option: set ZRONAM = 0.0 and give dummy values 
for TRONAB and TRONAE 

GROUP IM 
LABEL *. 

R ALPHA 

R RSMIN 

R RSMAX 

used öttly if SWTÔFB » 2 ttf 4 
Hi 

(me GROUP LH) 

Constants used for calculating évapotranspiration. 

Use this line if SWTOPB = 2 : 

empirical constant in Priestly and Taylor eq'n, (1.35 ± 0.10) 

wvwvvwvwwvwvwvwvwvwwvuwwuwvwvwvwymwwvwmwvwvi 

Use this line if SWTOPB = 4 : 

.-i\ minimum canopy resistance (s°m ) in Monteith-Rijtema eq'n 

maximum canopy resistance (s-m1) in Monteith-Rijtema eq'n 

GROW UN 
it* 

use YEARST « YEAREN + ï ll»îes 

SWAP 1993 gives the option to calculate for several successive years. 
Give name(s) of the input file(s) containing the crop data. 
See SECTION 3 for the input description of these file(s). 
For each simulation year, give yearnumber and matching filename. 

I yearst first year of calculation (see GROUP 1.D) 

S CRPINPFL(yearst) give name of the input file containing the crop data for year YEARST, 

Use max. 40 characters 

vrepeatv for each year of calculation 

I yearen last year of calculation (see GROUP l.D) 

S CRPINPFL(yearen) give name of the input file containing the crop data for year YEAREN 

**• If 'SWAP93.INP' is given as file name, then the corresponding 
crop input data can be added to the file SWAP93.INP 

15 
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GROW 10 
LABEL %<rp£Hj:* 

I SWPROD 

itiWFEOPsftÖ im I mm 
if SWPROD - 1 use 2 Imes 

= 0 : crop yield is not simulated 
= 1 : crop yield is simulated 

«" To calculate crop yield SWTOPB should be 2, 3, 4 or 5 
(see GROUP LH) 

S CRPOUTFL 

Use this line if SWPROD = 1 : 

give name of the output file containing crop production terms, 
(Advised filename = ********.CRP) 
Use max. 40 characters 

«ROUP UP * use % line * max. 4 lines {mm* W m\mmm) 

Describes the geometry of the soil profile. 

I NUMLAY number of different types of soil layers (-) The maximum is 5 

I NUMNOD number of soil compartments (-) The maximum is 40 

I BOTCOM(l) compartment number at bottom of 1st soil layer (-) 

vrepeatv for each compartment 

I BOTCOM(NUMLAY-l) compartment number at bottom of soil layer NUMLAY-1 (-) 

w BOTCOM(NUMLAY) equals NUMNOD 

Distribution of compartments over the soil profile. 

thickness of 1st (top) compartment (cm) 

vrepeatv for each compartment 

thickness of deepest compartment (NUMNOD) (cm) 

«" We advise to limit compartment thickness to a maximum of 25 cm 
(for unsaturated compartments) 

R DZ(1) 

R DZ(NUMNOD) 

16 
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LABIL *>s©8&w 
«se mm» NUMLAV - taut 

Input filename(s) containing the soil physical parameters. 
See SECTION 4 for the input description of these files. 

S SOILFL(l) give name of the file containing the soil physical parameters of 
the 1st soil layer, Use max. 40 characters. 

vrepeatv for each soil layer 

S SOILFL(NUMLAY) give name of the file containing the soil physical parameters of 
the deepest soil layer (NUMLAY) 

«r If 'SWAP93.INP' is given as file name, then the corresponding 
soil input data can be added to the file SWAP93.INP 

GBOUr u t 
LABÏÏL» 

R PONDMX 

& 

maximum thickness of ponding water layer on the soil surface (cm) 

GRQIJIr i.»S 
LABEL ">incoiKLrt 

if SWINCÖ = Ö use J + max. 4 Mes 
it SWÏMC0« l a s e t * 
il SWIMCO - S use 2 lines 

18 *afe*$?ö»e> 
1# v&mttiw} 

I SWINCO 

Initial 'theta' or 'pressure head' condition for first day of calculation. 

= 0 : volumetric soil moisture content (cm3"cm"3) 
at each nodal point input 

= 1 : pressure head (cm) at each nodal point is input, 
(unsaturated = negative value) 

= 2 : pressure head at each nodal point is calculated as equilibrium 
with the initial groundwater table depth 

17 
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AAMflAMVWWMAMAMUUWVUWWUUMMWUMM^ 

R THETA(l) 

Use these lines if SWINCO = 0 : 

Input of initial volum. soil moisture content profile (t = DAYSTA) 

initial volum. soil moisture content (cm3°cm3) of 1st compartment 
(top compartment at the soil surface) 

vrepeatv for each compartment 

R THETA(NUMNOD) initial volum. soil moisture content of the NUMNOD* compartment 
(deepest compartment at the bottom of the soil profile) 

R H(l) 

R H(NUMNOD) 

R GWL 

Use these lines if SWINCO = 1 : 

Input of initial pressure-head profile (t = DAYSTA) 

initial pressure head (cm) of 1st compartment 

vrepeatv for each compartment 

initial pressure head of NUMNOD* compartment 

«r pressure heads are negative in the unsaturated zone while in the 
saturated zone these values are positive and equal to the depth below 
groundwater level 

Use this line if SWINCO = 2 : 

Input of initial groundwater table depth. Absolute value may be given 
(soil surface is used as reference level) 

initial groundwater table depth (cm) 

» if SWBOTB = 0 (see GROUP 5.B) this line may be skipped 

GROW IT 
LABEL *>bbiflfe* 

S BBOUNDFL Give name of the input file containing the parameters describing the 
boundary conditions at the bottom of the soil profile. 
See SECTION 5 for the input description of this file. 
Use max. 40 characters. 

w If 'SWAP93.INP' is given as file name, then the corresponding 
bottom boundary input data can be added to the file SWAP93.INP 
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SWAP 1993: INPUT INSTRUCTIONS MANUAL 

0RÖUP LU it 8vmmS m 0 m» l Mm 
LABEL 'f >drains:" if SWÖRNS = 1 use 2 lines 

I SWDRNS 

S DRAINFL 

= 0 : no drainage or subsurface irrigation simulated 
= 1 : drainage and/or subsurface irrigation simulated 

Use this line if SWDRNS = 1 : 

Give name of the input file containing the parameters describing the 
boundary conditions at the lateral side of the soil profile: drainage. 
See SECTION 6 for the input description of this file. 
Use max. 40 characters. 

*r If 'SWAP93.INP' is given as file name, then the corresponding 
lateral boundary input data can be added to the file SWAP93.INP 

mow tv 
» 

I SWSOLU 

S SOLUTEFL 

»« 

R CPRE 

R CGRO 

if SWSOLU *Ô «se l ime 
if SWSOLU as 1 âeè m note beîew 

= 0 : no solute transport simulated 
= 1 : solute transport is simulated 

Use these lines if SWSOLU = 1: 

give name of general output file for solute transport 
(Advised filename = ********.SLT) 

-3N solute concentration in precipitation (mg°cm ) 

-3\ solute concentration in groundwater (mg°cm ) 

R CML(l) initial solute concentration in 1st compartment (mg-cm3) 

vrepeatv for each compartment 

R CML(NUMNOD) initial solute concentration in NUMNOD* compartment (mg° cm"3) 

Comment lines should be placed between each variable sub-group 
These should contain the symbol names. 
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SWAP 1993: INPUT INSTRUCTIONS MANUAL 

R OSMOTA 

R OSMOTB 

K~ " OSMOTA + OSMOTB * CML 

where: h 
osm 

= osmotic head (cm) 
CML = solute concentration of soil water in 

mobile volume (mg°cm ) 

regression coefficient (cm) 

regression coefficient (cm4"mg"1) 

R REDOSM 

Ht- h + EEDOSM * h0 

where: tL = total head (cm) used to derive a reduction factor 
(see GROUP l.K and figures 1 - 4 of appendix 1) 

factor accounting for plant sensitivity to salinity 

R DDIF 

R LDIS 

Ddb+dV • DDIF + WIS * M 

where: Ddis + dif 

Ivl 
dispersion coefficient (cm^d"1) 
pore water velocity (cm-d"1) 

diffusion coefficient (cm2'«!'1) 

dispersion length (cm) 

R TSCF 

Ru - TSCF * S * CML 
•3 1 

where: Ru = solute uptake by plant roots (mg° cm ° d ) 
S = root water extraction (d1) 

root uptake concentration factor (-) 

R KF 

R FREXP 

R BDENS 

R RER 

amount adsorbed - KF * CpgEXF 

where: C = solute concentration of soil water (mg°cm"3) 

C may be either mobile (CML) of immobile (CIL) volume 

Freundlich coefficient (cm3/FREXP mg"1/FREXP) 

Freundlich exponent (-) 

dry soil bulk density (g°cm3) 

convergence criterium non-linear Freundlich adsorption (default 0.001) 
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SWAP 1993: INPUT INSTRUCTIONS MANUAL 

A M M M M M M M M M * ^ W W W A A M M A M M A M M A A M A M A M M M A f V U V M M A ^ 

R KMOBIL 

R DECPOT 

FLUX. mobile • • • • • immobile KMOBIL * (CML - CIL) 

where: CIL = solute concentration of soil water in 
immobile volume (mg°cm3) 

exchange rate between mobile-immobile parts (d"1) 

1st order transform, rate (d1) in ploughlayer @ 20 °C and h = -100 cm 

R GAMPAR 

USD - « ( a i l l B i I ' ( r - - a D ) ) 

where: Tsoil = soil temperature (°C) 

transformation reduction factor (°C1) 

RED^ - mm[l,(Q/ETHETA)BEXP] 

R RTHETA 

R BEXP 

volumetric soil moisture content below which transformation rate 
is reduced (cm3-cm"3) 

exponent(-) 

T^ - TMEAN + TAMPH [siii(2it/365 * (* - TIMBEF) - z/DDAMP)] * e
(zlDDAMP) 

R TAMPLI 

R TMEAN 

R DDAMP 

R TIMREF 

amplitude of annual soil surface temperature wave (°C) 

mean annual temperature (°C) 

damping depth (cm) 

starting time of temperature wave (d) 

REDdepth " FDEPTH(LAY) 

R FDEPTH(l) transformation reduction factor in 1st soil layer (-) 

vrepeatv for each soil layer 

R FDEPTH(NUMLAY) transformation reduction factor in deepest soil layer (NUMLAY) 

Actual transformation rate (d1) is calculated as : 

DECACT = RED t emp * REDwater * REDdepth * DECPOT 
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