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INTRODUCTION

The study of this second written paper was focussed on the test of the ssimulation by Opus,
where the first written paper depicted the structure of Opus. Therefore, this paper depicted
mostly the problems and substitutive solutions during smulation, the calibration and sensitivity of
parameters, the simulation results.

The characteristics of Opusisitsfinely calculation ability, especialy in subsurface water.
Other characteristics are the ability of Crop modelling, and the consideration of management
practice inside the model. However, since Opus was developed for crop agriculture in most area
of US, the special situation of high ground water table and sandy soil in Florida was not taken into
account. Therefore, its finely calculation ability became a difficulty needed to be overcome. In
addition, the lack of information any crop model would be another problem. This paper would

discuss this problem and the substitutive methods during getting a suitable simulation.



PROBLEMSand SUBSTITUTIVE METHODS

The Problem of the Proper Soil Parameters

The finely calculation ability of OPUS is constructed by the delicate mathematical and

numeric calculation. It also requires the sufficient soil information to achieve the correct

simulation. The input data layers can be as many as six layers. The input soil data was based on

the Immokalee Sand (see Appendix 1). There were nine soil layersin the Immokalee Sand.

Therefore, combination of this nine soil layers information to six data layers were done and listed

intable 1.
TABLE 1. Theoriginal soil data and the combined input soil data

The Original Soil Data

‘Soil Layer # Depth(mm) _ Phos Sat Hydr. 15 Bar

Sand % Clay %

(ppm) Cond. - -
1 20 30 30. 3 1.4 96.7 1.7
2 13 V4 41. 4 1.7 97.6 0.8
3 51 7 25.7 0.6 98.1 0.9
4 7 60 26. 3 2.3 88.4 4.5
5 13 60 21.7 2.5 89.5 5
6 15 40 11 2.7 92 4.5
7 41 45 28 0.9 95.9 1.9
8 23 40 9.2 1.1 95. 6 1.5
9 20 45 8 0.9 92 5.5
The Conbi ned I nput Data
Dept Phos Sat Hydr. 15 Bar Sand % Clay %
(ppm) Cond. - -
1 20 30 30. 3 1.4 96.7 1.7
2 30 7.00 32.50 1.08 97. 88 0. 86
3 34 7 25.7 0.6 98.1 0.9
4 35 51.43 18. 03 2.55 90. 35 4. 69
5 41 45 28 0.9 95.9 1.9
6 46 42.33 8. 64 1.01 93. 93 3. 36




In addition to the above data, Opus also required the input
rel ati on between soil relative saturation and capillary suction.
The required input paraneters for this relation is the
interception and slope of the regression line on the plot of
relative saturation and capillary suction on | og scal es.
Therefore, sonme work has been done to get these input paraneters.
The plots of relative saturation and capillary on |og scales for

each layer were displayed in figure 1. The input data points and
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the calculation of input paraneters were listed in Table 2.

Figure 1. The plots of soil relative saturation and

capillary suction on | og scal es.



Table 2. The soil relative saturation and the capillary suction

on each soil |ayer

Capillary 35 200 300 450 600 800 I500 2000 ALAM PBUB
Suction _ _ . _
Horizon 1 1 0.94 0.730.469 0.341 0.271 0.190.177 - 125.4
Horizon 2 1 0.80 0.570.366 0.272 0.218 0.150.153 - 76.0
Horizon 3 1 0.79 0.600.368 0.247 0.182 0.110.113 - 118.9
Horizon 4 1 0.80 0.780.690 0.618 0.563 0.470.451 - 115.2
Horizon 5 1 0.86 0.650.445 0.338 0.270 0.200.191 - 98.3
Horizon 6 1 0.94 0.790.609 0.486 0.398 0.300.284 - 157. 4

The Probl em of Matching the Correct Paraneters of Hi ghest
Per manent Water Table and the Depth of Root Zone

Qous requires the input of highest permanent water table
(DWIB in Goup B) and the maxi mum depth of root zone (RDP in
G oup D). However, OCpus nmanual didn’'t depict what were the
proper ranges for these two paraneters, and the relation between
them In the simulation process, sonme errors happened owing to
the inproper matching of these two paraneters, but Qpus j ust
showed sone ot her kind of error nessages, such as the errors of
internal file I/O During a huge efforts of trial and errors,
finally the problem of inproper matching the DIWMB and RDP was
found out. In fact, it my also need to match the depth to
bottom of last soil horizon (&ZHin Goup C). However, the
correct matching anong these three paraneters could not be
determ ned even though nore trials have been done. So far, the
only relation could be found out was the relation between DWB

and RDP.



The DWIB need to be deeper than RDP. In sone trials, Qous
showed the error nessage that RDP can’t not within 200 mm of
DWB. However, in the real success trials, it showed that the
di fference between DWB and RDP m ght be larger than 18 in. 1In
sone trials, if the RDP was |less than 6 in, QOpus al so showed sone
other kind of error messages. Simular trials were also tested
for DMB. Therefore, the safe ranges for these two paraneters
were guessed as that the RDP > 6 in, DWB > 2 ft, and (DWB- RDP)
> 18 in. However, if the m ninmum val ues or sone val ues near
this mnimum were used, the nunber of the iterations in each tine
step woul d reach the maximum In other words, the sinmulation in
each time step was forced to be termnated and unconpleted if the
val ues of these paraneter were too snall
The Probl em of Setting Runnable Crop Coefficients

Qpus has the function of crop nodelling, but the crop nodel
conponent is not allowed to be skipped and no default values are
avai |l able. However, any crop coefficients information are not
available in the study area. Therefore, it is necessary to nake
up some runnable crop coefficients in order to conplete the
si mul ati on.

Opus manual provided sone exanple of crop coefficients for
sonme certain crops in sone areas (Appendix 3). During severa
trials, it was found that |nproper setting of crop coefficients
woul d cause the stress and the crop show dead rapidly. After a
lot of trials, finally, a set of runnable data was gotten. This

set of runable crop coefficients was based the cotton in Arizona



in Opus exanples, but was fixed with PLAl as 3.5, PDRYM as 29000,

and DEACT as 0. 3.

The Probl em of Using the Immokalee Sand Dat a

Al t hough the use of inmokal ee sand data was proper for the
soil of the study area, yet, the sinmulation results showed none
of runoff. In other words, all of the rainfall was attributed to
the ground water due to the high infiltration rate of sandy soil.
Even though several trials with m ni rum DIWMB (hi ghest permanent
wat er table) and the setup of a clay layer in the second soi
horizon to stop the high infiltration rate, the results just
showed the sane. Therefore, the | nmokal ee sand data was forced
to be given up, and instead, several runs were nmade by different
soil textures of different percentage of clay, silt, and sand
(the other paranmeters were set by OPUS default based on soi
structure) to understand the behaviour of the program of soi
wat er in OPUS.

Three different sets of soil structure was input for
cal cul ation. The percentages of sand, silt, and clay for each

set were listed in table 3.



Table 3. The percentage of input soil structure data.

Sand (% Silt (9 Cay (%
Soil Structure 70 20 10
1
Soil Structure 50 35 15
2
Soil Structure 30 50 20
3

Qous Iimts the input sand percentage within 5% to 70% and
clay percentage within 5%to 50% if the sone default soil val ues
wer e used. Therefore, the soil structure cannot be set as nore
sand and | ess cl ay.

Additionally, in order to get some runoff results, the soil
data fromthe second horizon were set as 5% sand and 50% cl ay.

The sinmulation results were plotted in figure 2.



Sensitivity A nalyses of Differnt Soil Structure
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Figure 2. The sensitivity analyses of different soil structure.

The total amount of runoff for the observed data was 51.5
mm where those for the estimated data of soil structure 1, 2,
and 3 were 8.5 mMm 38.2 mm and 99.7 mm respectively. The
results showed the great influence of adjusting the soi
structure. It nmeant that the correct soil data was the core of
simulation in OPUS. Opus underestimated sone val ues and
overesti mated sone val ues seriously. After conparing with the
observed ground water table (figure 3) , it was obvious that Qpus
overestimted the runoff when the water table was | ow and

underesti mated when the water table was high. |n other words,



the incapability of depicting the variable water table caused the

great errors in both the runoff and infiltration.
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Figure 3. The observed depth of ground water table.



