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STELLA
STELLA is similar to ModelMaker.

STELLA. The purpose 
of this session is to familiarize yourself with STELLA
STELLA

STELLA

Start STELLA

STELLA  [3]
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STELLA

1. Stocks

2. Flows

3. Converters

into outputs.

4. Connectors

elements.
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and length of fallow year

[4]

Making an Output

the right.  Then click OK.

Running the Program

To run the program choose Run  Ctrl-R 

right.

Time Spec
Run the model again and see what happen.
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STELLA -

Choose Sensi Spec
right.

Set then .

Now Run the model and see the result.

Exercises

-
low are several exercises you may like to try out.
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Appendix 2. User’s guide to WaNuLCAS

WaNuLCAS model. Throughout 

Windows.

TM

64 MB RAM

1. 
a. change most of the parameter values within the ranges set

run the model and explore the result
2. 

a. run the model

c. 
d. save graphs as pictures for printer

3. 
a. 

modify the parameter ranges
c. 
d. 
e. 
f. modify the layout of the model
g. 

com/

Installing WaNuLCAS
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allow any macro to run, you may need to change the security level for macros. 

If you are working with MS Excel 2003, to change the security level go to “Tools” and “Macro” 

properly.

WaNuLCAS.stm from appropriate directory.

in Excel.

If you working with STELLA 9, to update the linked input from Wanulcas.xls into GenRiver.stm 
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Most of the contents of Wanulcas.xls are linked to WaNuLCAS model as input parameters. 

File name

If you working with STELLA 9, you can give any name for the Wanulcas.xls.

You are now inside the Main Menu of WaNuLCAS and ready to work! In your screen you will see 
something like Figure App2.1.

 
Figure App2.1. View of WaNuLCAS Main Menu



143

Appendix

Main Menu

exercise.

To view model

To return to Main Menu

 
Figure App2.2.
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Main Menu click on  

Run

Pause

Stop

Resume

Time Spec

 

Figure App2.3.
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Figure App2.4

parameters are listed in Appendix 4 of this document.
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A. Graphs

Output Content Graph Type

Page 1 Time series

Page 2 Time series

Page 3 Time series

Time series

Page 6 Time series

Time series

Time series

Page 10 Time series

Page 11-12 Time series

Time series

Page 16 Time series

Time series

Time series

Page 19 Time series

Page 20 Histogram

Page 21 Water stock Histogram

Page 22 - 23 Nutrient stock Histogram

Pore volume Histogram

related to zone 1, 2, 3 and 4

Content

Page 1

Page 2

Page 3-4

Page 6

Page 11-12
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Content

Page 1-3

Page 4 Biomass and oil harvested

Tree comp

Content

Page 1

soil.

than 40 parameters.
allowable

NEW
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To view input-output summary

 in the Main Menu.  

This screen gives you summary of input and output in the current system simulated.   A list of 
Appendix 4 under Balance.

Main Menu.   It will lead you to list of input 
parameters. 

 
Figure App2.5. View of input menu
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To modify input value just write over the current value.  It will change if the new input value 

Please refer to STELLA

All input parameters in Wanulcas.xls are linked to WaNuLCAS model.  For these parameters you 

3.

Sheet Content

READ ME

Pedotransfer

Soil Hydraulic Soil Hydraulic input parameters for each soil layer and zone.  Linked to WaNuLCAS 
STELLA model

Phosphorus
Program to generate Ka -

Weather

Slash and Burn

Crop Management

Tree Management

Pedo SOM

output produced.  

Julian day

Link output
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To make Changes in the Model  

dependent.
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Wanulcas.xls

There are two ways to change input parameters in excel, making sure changes also occur inside 

1. Change input values in excel ONLY if you run the model and excel simultaneously with links 

2. 

update climate parameters. 

READ ME sheet.

AF System sheet

This sheet stores design of the system simulated includes tree density, tree spacing, tree 

WEATHER sheet

linked.
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WaNuLCAS input parameters

Pedotransfer sheet

et al

head. 

sat

crit
-1

calculated inside the STELLA model. 

generated values are input parameters for WaNuLCAS model.

WaNuLCAS input parameters

N11

M11

O11
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the parameters for soil layer i and zone j i and j  

i j
cells. 

Phosphorus sheet

the WaNuLCAS.stm model.

Stella model.

WaNuLCAS input parameters

i[P,Zone];  i

Nitrogen

Slash&Burn sheet
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increased temperature at the soil surface. The values in this sheet is the current default values 

WaNuLCAS input parameters

CROP MANAGEMENT sheet

YEAR 0. 

. The type of crop you choose here 
determine the parameter values copied to sheet  and , where 
the values are linked to model.

column D, I, N and S.

WaNuLCAS input parameters
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CROP LIBRARY sheet

e.g. there are three mutually exclusive ways of determining root length density in each cell in 

default values, that is for crop Cassava, Maize, Upland Rice, Groundnut and Cowpea. If you 
Yours1, ..., Yours5.  For the 

whole list of input parameters stored, please refer directly to the excel sheet.

MANAGEMENT.

TREE MANAGEMENT sheet

MANAGEMENT YEAR 0. 

TREE LIBRARY.  The type of crop you choose here determine the 
parameter values copied to sheet  and , where the values are 
linked to model.

WaNuLCAS input parameters

TREE PARAMETERS sheet
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 sheet 

sheet.

PROFITABILITY sheet

The sheet contains input needed in the simulated systems and output produced. There are 

. 
See directly in the excel sheet the whole list of input parameters.

Soil Hydraulic sheet 

This sheet contains soil hydraulic input parameters as generated and copied from Pedotransfer 

command has lead to the expected results or not.

Pedo_SOM sheet

organic reference value and to 

organic reference organic measured in the 

organic value for forest top soils of the same texture and pH..  This value 

organic  content.  There are two types of reference 

Main
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Survey

certain category.  

WaNuLCAS

WanFBA

links.

Input

WaNuLCAS. 

Sumoutput

value.

FBA.xls

diameter.

Rainfall simulator.xls
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       [A1]

      [A2]

      [A3]

      [A4]

         [A5]

2.d-1  is the up-
-2.d-1

0 1 the radius of the soil cylinder surround-

        [A6]

       [A7]
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      [A8]

where D0 -

stock
-2

        [A9]

Ka

    [A10]



168

WaNulCAS 4.0
Background on model of Water, Nutrient and Light Capture in Agroforestry Systems

-

step towards mending it. 

Links can not be established

columns or moving cell contents around,
; it may help to remove all memory de-

-

Running speed -
ested in.
Links are not working; Wanulcas.xls is developed using MS Excel with English language as 

-
-

Error message at start or during RUN

-

example.
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A second class of error is that trees or crops do not grow as expected, or trees or crops do not 
grow at all

A second class of error is that trees or crops do not grow as expected, or other events do not 

-

-
-

-
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and Green (1991)

Criterion Symbol Range

Maximum error ME  0 0

RMSE  0 0

- CD  0 1

EF  1 1

residual mass
CRM  1 0

Pi i mean
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Appendix 10. Rainfall simulator within WaNuLCAS 4.0

WaNuLCAS, like many other hydrological and ecological models, needs daily rainfall data as 

determine the amount of rainfall.

Determining whether or not a day is a rainy day

exceeded 1 mm. 

       [A11]

n

2
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in the third-order 23x2. For these higher orders of Markov chain, the same principle applies to 

et al

         [A12]

       [A13]

        [A14]

state.

Determining the amount of rainfall in a wet day
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         [A15]

        [A16]

       [A17]

et al., 

      [A18]
 

       [A19]

         [A20]
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         [A21]

Where  
and 

         [A22]

         [A23]

,
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Appendix 11. Water uptake module in WaNuLCAS

et al., 

pathway. The water uptake module only pertains to a part of the path, i.e. the transport of water 

model.

integrates uptake and transport over rooted voxels.

sp

     [A24]

Lrvi
-3

vi
3

i
sp. 

sp

sp -3 3

cm-3 3

rhizp

         [A25]

sp
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radp

        [A26]

Epot -2

et al pot

pot is an input 
value of the water uptake module.
Krad

3
water 

cm-1 cm-1
root length

-2

3 cm-1 cm-1 -2

longp

     [A27]

Li
Rlongsap

 mm-1water demand m-1
soil

-3 3 -3 3 -1 m-1

   [A28]

radp and longp rhizp is independent on 
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trasp
max

trasp
min
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     [A35]
Recalling that only radp and longp pot, rhizp

demand.

III. Voxel level 

et al
et al

i
rhiz

i

    [A36]

-1

i
that rhiz

i

i
pot

i

et al

[A34]
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R0 

R1 
soil

 

root
 

K, dh  
K, dh  

K, dh  

 

         [A37]

root soil
drying closer to the root surface. Therefore, soil

          [A38]

Where 2 day-1
ref is a reference value of the pressure head 

-1

root < soil

    [A39]

ref
soil and pFroot
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        [A40]
 

 [A41]
 

  [A42]

  [A43]

Where alpha, Ksat, , n are Van Genuchten parameters. 

-1

   [A46]
Where 

3

[A45]

[A44]
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soil weak

strong soil - weak and exclusively 
weak - strong

For weak plant

  [A47]

         [A48]

      [A49]

 [A50]
 

         [A51]

For strong plant in the common range

 [A52]

And for strong plant in the exclusive range

 [A53]
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         [A54]
 

       [A55]

i

      [A57]

     [A58]

Where soil weak and strong to calculate weak and strong

        [A59]

[A56]
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adjpot
i

       [A60]

12. Actual water uptakei i

     [A61]

        [A62]

 






