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  					  Preface 	

	The original documentation and user guide for the computer simulation model SPBLOB (Bishir et al. 2009) was limited to detailed discussion of the model code SPBLOB_11_27_2007, along with some related information in the form of References and a code Glossary.

	Since that time, we have added visualization features derived from the STAND VISUALIZATION SYSTEM (SVS) developed by Robert J. McGaughey (2003).  For example, users can now ‘see’ a simulated stand immediately after thinning, or follow weekly changes in a ‘spot’ generated by a southern pine beetle (SPB) infestation.  Complete information about SVS is available at
forsys.cfr.washington.edu/svs.html.

Once SVS stand files are generated by the model code, the SVS Image Generator (SIG), an adjunct to SVS developed by Tony Austin of Olympia, WA (Austin 2011), simplifies production of ‘movies’ from groups of individual SVS pictures.  These movies can then be played to show dynamic changes in the stand over time.  SVS, the SIG and their relation to SPBLOB are discussed in Chapter 2 of this Guide.

	In addition to these visualization tools, three new SPBLOB-based codes are now available, each designed for simulation of a particular aspect of loblolly pine stand management and/or analysis.  These codes are
· SPBLOBSPOT_SVS – generates SVS stand files and enables users to visualize and analyze 'spot' growth caused by southern pine beetle infestations in loblolly stands 
· SPBLOBHDWD - simulates spot growth and beetle activity within stands planted with 'swaths' of hardwoods alternating with swaths of loblolly, or stands in which individual hardwoods are randomly interspersed among loblollies 
· SPBLOBTHIN - simulates several widely-used stand thinning procedures and, via SVS and the SIG, shows their effects on beetle infestations within loblolly stands

Caveat – Like the original 2007 SPBLOB code, these new codes are designed to run on Windows machines; they will not run on a MAC.


		This Guide focuses on SPBLOBTHIN.  Separate guides for the other codes are available at http://www.srs.fs.usda.gov/idip/research/scientists/strom-brian.php.  Although the new codes have been extensively tested and checked against results of field studies reported in the literature, undetected errors no doubt exist.  We will be most grateful to users who inform us of these.


Chapter 1   SPBLOBTHIN: What it can do and how it does it

1.1   Introduction and Overview

	Documentation (Bishir et al. 2009) for the original SPBLOB code (spblob_11_27_2007) is available at http://www.srs.fs.usda.gov/idip/research/scientists/strom-brian.php, as is the code itself.  The three new codes listed above can also be downloaded from this site.  Each code name includes the date of its last revision.  (For instance, at the time this User Guide was written the posted version of the thinning code was SPBLOBTHIN_svs_9_30_2011 ).  

To obtain copy of the current version
·   Go to the Web site http://www.srs.fs.usda.gov/idip/research/scientists/strom-brian.php.
·   Open the ‘SPBLOBTHIN’ folder
· Open the ‘Welcome to SPBLOBTHIN’ document, read the ‘Introduction’, then open the instructions for downloading and using the code. 

The downloaded code can be placed in any drive location, including a flash drive.  For simplicity, we will refer to the location as ‘drive C.’  

	Each SPBLOB code is a folder (directory) that contains
· subroutines (files) written in FORTRAN (.for) 
· a subfolder containing C or C++ (.C) subroutines for generating random deviates (Normal, Uniform, Gamma, Binomial and Poisson)
· a subfolder called ‘Multiple’ in which you find
· tree.exe, the executable version of the code
· text (.txt) files that can be edited, then saved, to assign input parameter values of your choice.  These files facilitate ‘interactive’ use of the code, with no need to recompile it.  Details are in Section 1.3 below.

Note -- If you wish to modify the SPBLOBTHIN code itself in order to perform special simulation studies, you will need one of the many FORTRAN compilers that are available in the public domain.  The authors use the Open Watcom compiler, which can be downloaded from http://www.openwatcom.org.  See Chapter V of the Documentation (Bishir et al. 2009) for details.




1.2   What SPBLOB codes do
	
	All SPBLOB codes simulate interactions between commercial loblolly pine (Pinus taeda L.) stands and the southern pine beetle (SPB: Dendroctonus frontalis Zimm.) populations within them.  In each of these codes, tree planting, computation of yearly growth, and survival and yield reports, are accomplished using selected subroutines from the tree growth and yield model PTAEDA2 (Burkhart et al. 1987) that were graciously provided for our use by Harold E. Burkhart. Using our own subroutines related to beetle population changes, each code then projects stands from time of planting until harvest, simulating day-to-day changes in SPB populations on and in each individual tree, along with the tree mortalities caused by these beetles.  In particular, code simulations generate yearly updates of 
· tree mortality due to competition 
· residual numbers and total volumes of trees of various sizes (pulp, chip, sawtimber)  
· numbers and volumes of trees killed by SPB
· numbers and volumes of trees removed by thinning (if any)
daily updates of
· tree mortality due to SPB attacks
4-times-per-day updates of 
· numbers of SPB adults, parents and juveniles (eggs, larvae, pupae, pre-adults) on and in each tree

1.3   How to run SPBLOBTHIN

	Among the most common thinning procedures are pre-commercial swath or handcrew thinning, and commercial thinning via stand spacing, removal of every fourth row, or removal of every fifth row.  There are eight different combinations of these pre-commercial and commercial thinnings programmed in the SPBLOBTHIN code, as listed in Table 1 below.

 Table 1 -- Thinning Combinations Pre-programmed in SPBLOBTHIN

	PreComm
	Comm
	Sequence of Commercial (Comm) Thinning Procedures,
Triggered when Stand Age >= 13 and BA >= 120

	0 (None)
	0
	No Thinning

	0 (None)
	1
	Stand spacing used for each thinning

	0 (None)
	2
	Every 4th column, then every 4th row, then stand spacing

	0 (None)
	3
	Every 5th column, then every 5th row, then stand spacing

	1 (Row swaths)
	1
	Stand spacing used for each comm thinning

	1 (Row swaths)
	3
	Every 5th column, then stand spacing

	2 (Handcrew)
	1
	Stand spacing

	2 (Handcrew)
	3
	Every 5thcolumn, then every 5throw, then stand spacing



Notes related to Table 1 -- In any single simulation sequence
· No more than one Pre-commercial (PreComm)  thinning can be applied
· There is no limit on the number of commercial thinnings
· Commercial (Comm) thinning, if any, occurs only when stand age >= 13 and stand BA >= 120 
· Once stand spacing is applied, it is used in all subsequent  thinnings
· In practice, removal of 4th rows or columns rarely follows pre-commercial thinning; thus this combination is not included in the list

To run SPBLOBTHIN, move to drive C (or wherever you have placed the code) click on the code folder to open it, then open the subfolder called ‘Multiple’.  In it are five files  
· regimes.txt
· overview.txt
· input.txt
· run.txt
· tree.exe

(Note -- The overall formats of these files are similar in all three of the new codes; however, individual file names and contents vary from code to code.)

Click on regimes.txt to open it.  This file contains 100 lines, of which lines 39 through 48 are shown in Table 2 below as examples.  (Note -- the header row in Table 2 is not included in the full regimes.txt file found in the code ‘Multiple’ folder.)  Each row contains its row number (equivalent to the regime number), followed by eight parameter values that collectively describe the thinning regime associated with that row --
· regime # = regime (row) number in the list 
· nr = number of stand rows planted
· nc = number of stand columns planted
· py = row spacing (ft)
· px = column spacing (ft)
· precomm = pre-commercial thinning type (0 = none, 1 = swath thinning, 
2 = handcrew thinning)
· comm = first commercial thinning type to be used (see last column of 
Table 1 above; 0 = no thinning, 1 = stand spacing, 
2 = removal of every 4th row or column, 
3 = removal of every 5th row or column)
· BAtrigger = stand basal area (ft2/ac) above which commercial thinning 
			automatically occurs
· BAtarget = stand basal area (ft2/ac) to which the stand is thinned

For example, each simulation based on row # 40 involves a stand having 51 rows and 59 columns, with 6 foot spacing between both rows and columns.  Pre-commercial thinning (if any) is swath thinning, while the first commercial thinning involves removal of every 5th column (see Table 1 above).  Commercial thinning is triggered when stand BA = 120 ft2/ac, the target value being 70 ft2/ac.




Table 2   Ten of the 100 stand thinning regimes preprogrammed in the code
		SPBLOBTHIN_9_30_2011

	Regime
#
	nr
	nc
	py
	px
	Pre-   
Comm
	Comm
	BA
Trigger
	BA
Target

	39
	69
	69
	4.67
	4.67
	1
	3
	120.0
	70.0

	40
	51
	59
	6
	6
	1
	3
	120.0
	70.0

	41
	69
	69
	4.67
	4.67
	2
	1
	120.0
	70.0

	42
	54
	54
	6
	6
	2
	1
	120.0
	70.0

	43
	69
	69
	4.67
	4.67
	2
	3
	120.0
	70.0

	44
	54
	54
	6
	6
	2
	3
	120.0
	70.0

	45
	69
	69
	4.67
	4.67
	0
	1
	120.0
	80.0

	46
	54
	54
	6
	6
	0
	1
	120.0
	80.0

	47
	35
	35
	8
	10
	0
	1
	120.0
	80.0

	48
	27
	27
	12
	12
	0
	1
	120.0
	80.0




	The first step toward running this thinning code is to choose the row in regimes.txt that contains the parameter values you want for your simulated stand(s).  If none of the 100 pre-programmed rows meets your needs, you can 
· Move to any row
· Insert in that row the parameter values you want (but don’t change the row 
	number!)
· Save the file

Next, click on the file overview.txt, which contains only a single line that lists values of four parameters relating to the stand as a whole
· TMEAN = mean annual temperature (oC) at the simulated stand location (Examples -- the mean annual temperatures in Houston, TX, Jackson, MS and Raleigh, NC are about 19oC, 17oC and 15oC, respectively.)  
· SI = stand site index (dominant/co-dominant height in ft at stand age 25)
· nyears = stand harvest age (highest simulated age)
· svsoutput = parameter governing generation of svs ‘stand files’ (see Chapter 2, below)
· if svsoutput is set equal to 1, then svs stand files are produced within each simulation (note -- this option is used when spot growth and stand productivity are to be analyzed in detail via SVS pictures and SIG ‘movies’ – it is recommended only for ‘single-stand’ simulations, as otherwise the volume of simulation output quickly becomes unmanageable)
· if svsoutput = 0, no stand files are produced-- this choice is recommended for ‘batch’ jobs in which there are large numbers of stand simulations
As with regimes.txt, if the values assigned to these parameters are not satisfactory, then
· Change to the values you want 
· Save the file

Specification of input parameter values is now complete.  The remaining 
steps relate to running the simulations.  For this, we begin with the files input.txt and run.txt.  The file input.txt consists of 27,000 rows, each of which lists the row number, followed by two randomly and independently generated integers that serve to initialize random number streams used in the code subroutines.  As examples, the first 10 rows are copied in Table 3 below.  (Similarly to regimes.txt, the header row in Table 3 is not included in the input.txt file found the code folder ‘Multiple.’  Because of the large number of random number pairs included in this file, no changes to input.txt should ever be needed.)

Table 3.  The first 10 rows in the file input.txt

	Pair
	First Seed
	Second Seed

	1
	769507989
	391973004

	2
	786410668
	766832987

	3
	557965049
	908347825

	4
	143157914
	657742113

	5
	921209698
	883037717

	6
	24862566
	688162812

	7
	584741353
	715680511

	8
	785792706
	505503855

	9
	980069746
	105311691

	10
	520294406
	844090295




	The file run.txt contains 100 rows, corresponding to the rows in regimes.txt.  Multiple (batch) simulations are implemented by using the file run.txt to choose groups of rows from input.txt.  For example, Table 4 below indicates that simulation of regime # 40 in Table 2 above would currently produce 200 independent individual stand simulations, generated using the random seeds that appear in rows 16751 through 16950 in the file input.txt.  In contrast, simulation of regime # 41 would generate only a single stand simulation, corresponding to the two random seeds in row number 4811 of input.txt.  And simulation of any other regime listed in Table 2 would result in 400 individual stand simulations.

	As with regimes.txt and overview.txt, values in the 2nd and 3rd columns of run.txt can be changed, and the new values saved.  The only restrictions are that these values must lie between 1 and 27,000 and that, in each row, the integer in column 3 must be at least as large as that in column 2. 

Lastly, tree.exe is the executable file – see Section 1.1 above – that actually ‘runs’ the code.  Unless you have revised parts of the code itself (as opposed to simply making some of the .txt file changes discussed above) no alterations to tree.exe are needed.  

Table 4     Rows in run.txt that correspond to the 10 rows in Table 2 above

	Row # (in run.txt)

	First row used from input.txt
	Last row used from input.txt

	39
	16151
	16550

	40
	16751
	16950

	41
	4811
	4811

	42
	5351
	5750

	43
	16951
	17350

	44
	17351
	17750

	45
	4951
	5350

	46
	17751
	18150

	47
	18151
	18550

	48
	18551
	18950




To run the stand simulations you want:
· Click on the START button in the lower left corner of your screen
· If this produces a list that includes a ‘Command prompt’, click on this Prompt; otherwise,
·  Choose Run (Note: this is the computer system’s ‘Run,’ not the ‘Run’ file discussed above in connection with Table 4)
· Type ‘cmd’ (without the quotes)
· Click OK or press Enter to obtain the Command prompt
· Change to the drive where the code is located by typing ‘C:’ (or whatever drive location you used for the code), without the quotes; then hit Enter
· Type ‘cd SPBLOBTHIN_9_30_2011/Multiple’ (without the quotes)
· Hit Enter
· Finally, type ‘tree n’ (without quotes, but with a space after ‘tree’) where ‘n’ is the number of the regime (‘40’ in the above examples) you wish to simulate (for this thinning code, n can be any number from 1 to 100)

	Then sit back, relax and enjoy the break.  Depending on the sizes of your stands (number of trees planted) and the speed of your computer, 200 simulations of this code will require from1 to 10 hours.












Chapter 2   Output files produced by SPBLOBTHIN

Broadly speaking, SPBLOBTHIN produces output files of two types and purposes
· SVS ‘stand files,’ which are text files that can be transformed into SVS ‘Snapshots’ of the stand at fixed times (see Section 2.1 and Figures 1 and 2 below) or into SIG ‘Movies’ (Section 2.2 below) that depict tree growth and mortality over time
· ‘th’ (thinning) files in which output values are recorded that summarize overall stand status at several ages and stages (Section 2.3 below)

2.1  SVS stand files and stand visualization 

The remainder of this User Guide assumes familiarity with the basics of the Stand Visualization System (SVS) created by Robert McGaughey (2003).  A short overview of SVS automatically appears when you open the web site forsys.cfr.washington.edu/svs.html.  (Appendix 1 below is a copy of this overview.)  At this site you can also obtain the full SVS Manual (McGaughey 2003).  An easy-to-follow introduction to creating individual SVS pictures from SVS Stand Files is SVS Step-by-Step by J.R. Meeker (2010), available at http://www.srs.fs.usda.gov/idip/research/scientists/strom-brian.php.  

When the parameter svsoutput is set equal to ‘1’ (see the discussion of the input file overview.txt in Section 1.3 above) stand simulation using SPBLOBTHIN  generates SVS ‘stand files’ that relate to important events in the life of the stand.  Some of these files are labeled ‘tsvs’ (‘t’ for tree) and show stand tree status at the end of
· every fifth stand year, beginning with year 10
· each year in which beetles infest the stand
· each year in which management activities such as thinning take place.
In addition, stand files labeled as ‘spot’ files (also showing stand tree status are created 
· once per week during seasons of active SPB infestation.
No tsvs or spot files are produced when parameter svsoutput is set equal to ‘0.’

Each stand file, whether tsvs or spot, can be used to produce a 'snapshot' of the stand at a particular time (McGaughey 2003, Meeker 2010).  In particular, weekly snapshots during years of beetle infestation show the rate of growth and the extent of the spot caused by the infestation.  Here are two examples.







Example 1 – SVS snapshots of a stand with no management intervention

	In this simulation, a 2.4 acre stand was planted in 54 rows and 54 columns, at site index 60, on 6'x6' spacing.  The mean annual temperature for this stand location was 17oC, approximately that of Jackson, MS.

	SPB initially entered the stand on February 22 of year 9 and quickly began to attack live trees -- see Figure 1 below, in which 
· green = live tree containing no live SPB
· yellow = a tree attacked (penetrated) by SPB but not yet killed
· red = killed tree containing live SPB brood
· purple/brown = killed tree from which all live brood have emerged

As in natural stands, the resulting spot of killed trees spread slowly at first, then more quickly as the season progressed and temperatures climbed.  The last SPB attacks occurred on November 8 although brood continued to emerge for another month.  Ninety five percent (1652 out of 1743) of all attacked trees died, while only five percent survived and recovered.





Figure 1  Stages of the Infestation Described in Example 1
		  (SI60  Regime2 Simulation 430 )
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          (a)  March 8		     (b)  April 5		(c)  May 3
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	(d)  June 7		     (e)  July 5		          (f)  August 2
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      (g)  September 6	   (h)  October 4	      (i)  November 8



Example 2 -- A Thinned Stand

	In this simulation, a 2.5 acre stand was planted in 59 rows and 51 columns, at site index 80, on 6'x6' spacing.  Again, mean annual temperature at the stand location was 17oC.

	At the beginning of stand year 12, a pre-commercial 'swath' thinning removed every second group of three loblolly rows (Figure 2b).  Four years later, SPB entered the stand and began attacks (Figure 2c).  As is often the case in swath-thinned stands, the spot of attacked and killed trees was confined to a few residual swaths.  Only toward the end of season did SPB attacks spread beyond the two rightmost loblolly strips (Figure 2f).


Figure 2 –Some Snapshots of the Infestation Described in Example 2
(SI80  Reg40 Sim 16924)
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    (a) The stand at the       	   (b) After the year 12 	    (c) April 4, Year 16
           end of year 10  		swath thinning
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   (d)  June 6, Year 16	    (e)	August 8, Year 16	    (f)  October 24, Year 16






2.2  The SIG - Turning groups of SVS stand files into ‘movies’

The SVS Image Generator (SIG), created by Tony Austin of Olympia, WA (Austin 2011), is an adjunct to SVS that can be used to quickly combine one or more snapshots into ‘movies’ that show the dynamic changes taking place in a stand over time.  Files needed to run the SIG, along with a  ‘SIGUserGuide,’ can be found at http://www.srs.fs.usda.gov/idip/research/scientists/strom-brian.php.  A copy of this User Guide also appears in Appendix 2 below.

2.2.1  How to obtain and install the SIG

	The SIG is designed to run in any Windows system equipped with the Stand Visualization System (SVS - McGaughey, 2003).  SIG applications are driven by two Windows batch (.bat) files
· sig.bat -- the batch file that first converts individual SVS stand files into bitmap (.bmp) files, then combines the .bmp files into a ‘movie’
· sig_config.bat -- the batch file that contains the settings used by sig.bat at 
runtime
To obtain copies of these files, click    Thin_Link3_The ‘SIG’ folder

On the ‘Welcome to SPBLOB’ page that appears, click on the ‘SIG’ button.  A folder called ‘The SIG’ will download automatically.  In this folder you will find two files called, respectively, 
· sig.rename_to_bat
· sig_config.rename_to_bat
Turn these into executable SIG files by deleting the phrase ‘rename_to_’ from each extension.  Then 
· move to your ‘C drive’ and open a new folder called ‘make_movie’ (no quotes)  
· create two additional new folders, respectively called ‘data’ and ‘script’,
(no quotes) and place them inside the ‘make_movie’ folder 
· move the executable files ‘sig.bat’ and ‘sig_config.bat’, obtained above, into the ‘data’ folder.  You are now ready to use the SIG.

2.2.2  Using the SIG to make pictures and movies from SVS stand files

	Sections 1.3 and 2.1 above describe the general process of running the SPBLOB code spblobthin_9_30_2011.  To see how to make SVS pictures and SIG movies, let’s return to Example 1 in Section 2.1 and go step by step through the processes that led to Figure 1.

	First, some background: Figure 1 was obtained as a result of using SPBLOB code spblobthin_9_30_2011 to run simulation # 430 in Regime # 2.  Begin by moving to the code folder and opening the subfolder ‘Multiple’.  A glance at the file ‘run.txt’ shows that running Regime # 2 using that setup would result in 400 stand simulations, numbered from 51 to 450.  We want only one of these (number 430) so in ‘run.txt’ replace both ‘51’ and ‘450’ with ‘430’ (no quotes), then save the file.  

	Next, open the file overview.txt and make sure the entries are those used for Figure 1
· 17.0 = mean annual temperature (oC) at the stand location 
· 60.0 = site index = dominant/co-dominant height (ft) at stand age 25
· 25 = stand age at harvest (any age > 9 will serve our purpose here)
· 1 = value of parameter ‘svsoutput’ - this ensures the code output will include SVS ‘stand files’ at the ends of certain years and weekly during SPB infestations (Section 2.1, above)

That completes the stand setup.  To run simulation # 430
· Click on ‘start’  (don’t type the quotes used in these 5 bulleted items)
· Click on ‘Command Prompt’ (Alternatively, click on ‘run,’ then type ‘cmd’ and hit ‘enter’)
· Type ‘C:’ (or whatever drive your copy of spblobthin_9_30_2011 is on) and hit ‘enter’
· Type cd ‘spblobthin_9_30_2011/multiple’ and hit ‘enter’
· Type ‘tree 2’ (see the last bulleted item in Chapter 1 above) then hit ‘enter.’  The simulation should begin immediately and take about 3 minutes
At the end of the simulation, inside the ‘multiple’ folder you should find 
· 36 ‘spot’ files (these are svs ‘stand files’) created during stand year 9 (the year of SPB infestation)
· 5 ‘tsvs’ files (these also are svs ‘stand files’) created at the ends of years 9, 10, 15, 20 and 25, respectively
· other ‘spot’ files, mostly related to a second SPB infestation that occurred during stand age 15
· a ‘th’ file (which is not an SVS stand file - more on this in the next section)

For now, we will work with the first two groups of files bulleted above to create the SVS pictures shown in Figure 1 above, along with two SIG ‘movies’ of this infestation.  (We will return to the 3rd and 4th bulleted file groups in a bit.)

To prepare for the pictures and the movies
· Check the ‘data’ folder (on the ‘C-drive inside the folder ‘make_movie’ that you created above) to make sure it contains no ‘spot’ or ‘tsvs’ files left over from previous jobs.  If there are such files and you want to keep them, move them into a folder of their own, either inside or outside the ‘data’ folder, as you prefer.  Otherwise, move them to the trash.

· Next, copy or move both the ‘tsvs’ files and the year 9 ‘spot’ files into the ‘data’ folder on the C-drive

Finally, to create the pictures and the movies 
· Move to the ‘c:/make_movie/data’ folder
· Double click on the file ‘sig.bat’
On the screen, a command window containing the following notes and instructions will appear:
	Starting the SVS File Generation…
	Using Configuration File: “sig_config.bat”
	Logging: YES

	[Enter a project name]

· At the cursor location, write any project name not already used and hit ‘Enter’– (for example, we will use the name Regime2_Sim430_Movies)

On the screen, various images will flash on and off for 3 or 4 minutes.  When this activity ceases you will notice a new folder named Regime2_Sim430_Movies has been added to the list of objects in the ‘data’ folder.  Double click on this folder to open it.  Inside, you should find a long list of newly created files
· Three files – a .bmp (bitmap) file, an .SVS file and a .txt file - corresponding to each of the original 36 ‘spot’ files and the 5 ‘tsvs’ files (a total of 123 new files)
· Two image lists (.lst), one listing by name the new ‘spot’ image files, the other listing the new ‘tsvs’ image files
· Two movies, one called ‘view_spot.bat’, the other named ‘view_tsvs.bat’

Let’s look at a couple of examples --
· In Figure 1 above, the 8th frame shows the stand on October 4 (day 277) of year 9.  For comparison, double click on the .bmp file corresponding to day 277 in our new list and note that the picture is the same as the one in Figure1.  (Meanings of tree colors are explained in Section 2.1 above.)
· Close the day 277 file, then double click on the file called view_spot.bat.  This is the ‘spot’ movie for infestation year 9.  Click on the ‘play’ button below the picture and watch the spot develop as the season progresses.  You can stop the movie at any time.  If you don’t stop it, it will loop repeatedly through its 36 frames.  You can keep up with the dates in the bar above the picture.

And two final notes --
· The file view_tsvs.bat is the movie that takes you through the 6 ‘end-of-year’ tsvs frames.
· If you return to the ‘data’ folder and store the ‘spot’ and ‘tsvs’ files in a folder of their own, you can then move the original year-15 ‘spot’ files into ‘c:/make_movie/data’ and create a separate movie of the year-15 spot.  (When you run this movie, notice how its first frame compares to the last frame in the year 9 movie.)

2.3  Thinning (th-) files and their uses

At the beginning of each SPBLOBTHIN stand simulation, a ‘th’ file is created and named in such a way as to identify the regime and simulation number associated with it.  As the simulation progresses, a row of stand summary statistics is written into this file at the end of
· every fifth stand year, beginning with year 10
· each year in which beetles infest the stand
· each year in which thinning occurs.
While pictorial output varies from code to code, the th-file statistical output has essentially the same format in all codes.

There are 46 values recorded in each row of this file:
· Regime = line number used from regime.txt and run.txt
· Sim = line (simulation) number used from input.txt
· Year= current stand age in years
· PreComm Type = type of pre-commercial thinning, if any (from regime.txt)
· Comm Type = type of commercial thinning, if any (from regime.txt)
· Precomm this year? 	= 1 if precommercial thinning occurred this year; 
= 0 otherwise
· Comm thin this year? 	= 1 if there was a commercial thinning this year; 
= 0 otherwise
· Immi this year? 	= 1 if SPB migrated into the stand this year; 
= 0 if no such immigration occurred
· Surviving tree propor = proportion of originally planted trees still surviving at the end of this year
· BA target -- if commercial thinning occurs, the BA target (sq ft/ac) to which the stand will be 
		thinned (from regime.txt)
· Prethin BA = stand BA at the beginning of this year
· Postthin BA = stand BA after thinning is completed this year (approximately equal to BA target if 
		thinning occurs; equal to prethin BA if no thinning occurs)
· nalive dbh<5” = end-of-year number of surviving trees having dbh < 5”
· nalive pulp 5-10” = end-of-year number of surviving trees with dbh between 5” and 10”  
· nalive chip 10-14” = end-of-year number of surviving trees with dbh between 10” & 14”
· nalive sawtim >14” = end-of-year number of surviving trees having dbh > 14”
· resid volume dbh<5 = end-of-year total timber volume (ft3) in surviving trees having dbh<5”
· resid pulp = end-of-year total volume of surviving trees having dbh between 5” and 10”
· resid chip = end-of-year total volume of surviving trees having dbh between 10” and 14”
· resid sawtim = end-of-year total volume of surviving trees having dbh > 14”
· precomm removal dbh<5 = total volume of live trees pre-commercially removed this year that had 
			       	dbh< 5” (= 0 if no such removal occurred)
· precomm pulp remove = total volume of pulp-size trees pre-commercially removed this year 
(= 0 if no such removal occurred)
· precomm chip remove = total volume of chip-size trees pre-commercially removed this year 
(= 0 if no such removal occurred)

· precomm sawtim remove = total volume of sawtimber-size trees pre-commercially removed this 
			    year (= 0 if no such removal occurred)
· comm removal dbh<5 = total volume of trees commercially removed this year that had dbh< 5” 
· comm pulp remove = total volume of pulp-size trees commercially removed this year
· comm chip remove = total volume of chip-size trees commercially removed this year
· comm sawtim remove = total volume of sawtimber-size trees commercially removed this year
· vol <5” lost to SPB = total volume of trees killed by SPB this year that had dbh < 5”
· pulp vol lost to SPB = total volume of pulp-size trees killed by SPB this year
· chip vol lost to SPB = total volume of chip-size trees killed by SPB this year
· sawtim vol lost to SPB = total volume of sawtimber-size trees killed by SPB this year
· cumul comm vol <5” = cumulative volume as of the end of this year of commercially removed trees 
			that had dbh< 5” 
· cumul comm pulp = cumulative volume of commercially removed pulp-size trees
· cumul comm chip = cumulative volume of commercially removed chip-size trees
· cumul comm sawtim = cumulative volume of commercially removed sawtimber-size trees 
· cumul <5” lost to SPB = cumulative volume of trees killed by SPB that had dbh< 5” 
· cumul pulp lost to SPB = cumulative volume of pulp-size trees killed by SPB 
· cumul chip vol lost to SPB = cumulative volume of chip-size trees killed by SPB
· cumul sawtim vol lost to SPB = cumulative volume of sawtimber-size trees killed by SPB
· Total < 5” (Thin+SPB+Resid) = total volume of all trees – residual or thinned or killed by SPB so far 
						  – that have or had dbh< 5” 
· Total pulp = total volume of all pulp-size trees -- residual or removed or killed by SPB so far 
· Total chip = total volume of all chip-size trees – residual or removed or killed by SPB so far
· Total sawtim = total volume of all sawtimber-size trees  -- residual or removed or killed by SPB 
so far
· # trees attacked by SPB = total number of trees successfully penetrated by at least one adult 
				female SPB during the life of the stand
· # trees killed by SPB = total number of trees killed by SPB during life of stand

	By running a large number of independent simulations of a particular regime having fixed input parameter values (see Section 1.3 – the authors usually run 300 to 400 replications for each fixed parameter set) a user can obtain simulated mean values, variances, confidence intervals and distributions associated with any of the output variables listed above.  From these kinds of data an almost unlimited number of studies can be conducted.  Here are a few examples –
· For a particular initial stand density, what combination of pre-commercial and commercial thinning types produces the greatest mean
· Timber volume?
· Timber value?
· Proportion of surviving trees?
· What combination of pre-commercial and commercial thinning types results in the least average loss due to SPB infestation?
· What target BA leads to the greatest mean: Timber volume?  Timber value?  Proportion of surviving trees?
· What stand harvest age leads to the greatest long-term economic return?


   



Appendix 1

Here is a copy of the SVS Overview written by R. J. McGaughey and available 
at the web site forsys.cfr.washington.edu/svs.html. At this site you can also obtain the full SVS Manual (McGaughey 2003).  

---------------------------------------------------------------------------------------------------

Last Update 	(???)			Written By: Robert J. McGaughey

  		   SVS  -  Stand Visualization System
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	    A product of the USDA Forest Service
       Pacific Northwest Research Station



The Stand Visualization System is available for DOS and Windows.  Both versions have similar capabilities but only the Windows version is currently being maintained.
Download the software using HTTP protocol: DOS version (README), Windows version (README) [image: ]
SVS manual (PDF ~0.8 Mb)
SVS training manual (PDF ~0.6 Mb) 


An important maintenance release for FVS users was made available on October 6, 2009.  This release did not include any program changes.  FVS users should download the latest version using the link above and select the "Install new FVS global tree form definitions" option during the installation to ensure proper functioning with FVS-generated SVS data files. 





Overview
The Stand Visualization System or SVS generates graphic images depicting stand conditions represented by a list of individual stand components, e.g., trees, shrubs, and down material.  The images produced by SVS, while abstract, provide a readily understood representation of stand conditions. Images produced using SVS help communicate silvicultural treatments and forest management alternatives to a variety of audiences.
SVS provides the following specific capabilities:
· Display stand information represented by a list of individual plant and log components in a realistic, although abstract, fashion
· Display stand information in a manner that communicates the overall structural diversity present within the stand
· Differentiate between stand components using different plant forms, colors, or other types of marking
· Provide overhead, profile and perspective views of a stand
· Allow the user to vary the parameters controlling all views
· Allow users to define plant forms and colors based on species, plant type, and plant position within the canopy
· Provide tabular and graphical summaries of stand information before and after a silvicultural treatment
· Display information describing individual stand components as they are selected by the user
· Allow the user to design of silvicultural treatments by "marking" stand components and specifying a treatment










Data Requirements
SVS requires two primary types of data: a list of stand components and plant form definitions. The stand component list describes the species, size and location of each component in a stand. Plant form definitions describe the appearance of each species and, optionally, the appearance of individuals exhibiting different growth forms within a species.

The following parameters describe each stand component:   

	Species code 
	End diameter
	Crown radius 4

	Plant class 
	Crown radius 1
	Crown ratio 4

	Crown class 
	Crown ratio 1
	Expansion factor

	Plant status 
	Crown radius 2
	Marking status

	Diameter 
	Crown ratio 2
	X

	Height
	Crown radius 3
	Y

	Felling angle 
	Crown ratio 3
	Elevation

	
	
	

	

	

	

	

	

	

	


The TBL2SVS utility, included with SVS, converts stand table input consisting of species, dbh, height, and number of plants per unit area into a list of individual components


Plant Form Definitions

Users define the appearance of each species represented in a component list using a plant form definition. Form definitions describe the overall growth form; geometry and number of branches or leaves; and color of the stem, branches and foliage. SVS provides a "tree designer" to help users develop form definitions for the species and growth forms in their area. SVS uses the species identifier as the primary link between the component list and the plant form definitions. However, two additional parameters, tree class and crown class, can be used to distinguish individuals within a species. Interpretation and use of these two parameters is under the complete control of the user. SVS reserves the value of 99 for the tree class and crown class to represent a "wild-card" value.



Computer System Requirements

SVS is designed for IBM-compatible personal computers running the MS-DOS operating system or Windows 9X and Windows NT. The DOS version of SVS requires the following minimum computer configuration:
· 80386, 80486, or Pentium CPU
· 1 Mb RAM (4 Mb or more recommended)
· Color monitor
· Mouse or other pointing device
· VESA compatible graphics adapter (VESA, in this case, does not refer to VESA local bus. The graphics adapter should be compatible with the protocol developed by the Video Electronics Standards Association...consult the manual for your graphics adapter for further information.)
The DOS version of SVS can utilize a standard VGA graphics adapter to display 16 colors. With a VESA compatible graphics adapter, SVS displays 256 colors.
The Windows version of SVS requires Windows 95, Windows 98, or Windows NT (3.5 +).  No specialized graphics hardware is needed with the Windows version.


Plant Form Representations in SVS
SVS uses a tree designer dialog box (30k) to allow users to easily modify the parameters that control the shape and appearance of individual plants drawn by SVS. The tree designer uses four windows to represent various views of a plant form. The upper left window shows an overhead view of eight plants. The upper right window shows a series of plants with decreasing crown ratios. The lower left window shows a group of plants that exhibit a variety of size and shape characteristics. The lower right window shows a single plant. The lower right window also contains controls to establish the average crown ratio, crown radius, and height for the plant type. The parameters in the lower right window affect only the size and scaling of the plants as drawn in the tree designer. When drawing plants, SVS uses information in the component list to size individual plants. The controls on the right side of the screen modify the parameters used to represent a particular plant form. The species, tree class, and crown class for the plant form being modified are displayed along the top of the screen. The buttons along the bottom of the screen provide access to stored plant definition files and allow the user to add new plant forms or modify existing plant forms.




Designing Silvicultural Treatments with SVS


SVS allows users to create stand treatments by marking individual trees or groups of trees (21k) on either the perspective or overhead displays. Marking rules can be used to select trees based on their attributes.  The marking dialog (12k) lets users develop silvicultural prescriptions by specifying the desired characteristics for the residual stand. 



End of Appendix 1 --  The SVS Manual    Written By: Robert J. McGaughey


Appendix 2 – A User Guide for the SIG

	The SVS Image Generator (SIG) discussed in this Appendix depends on some knowledge of the SVS Overview written by R. J. McGaughey and available at the web site forsys.cfr.washington.edu/svs.html. At this site you can also obtain the full SVS Manual (McGaughey 2003).



SVS Image Generator (SIG) User Guide -- Version 1.03
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What is the SVS Image Generator (SIG)?

	The SIG is a Windows batch file that automates generation of bitmap 
image files from SPBLOBTHIN, SPBLOBSPOT and SPBLOBHDWD model output files, using the Stand Visualization System (SVS).  The SIG compiles the images into a list that is viewable as a “movie” through the SVS ViewPic tool.

Installing the SIG – Prerequisites

	The SIG is designed to run in any Windows system equipped with the Stand Visualization System (SVS). You can get more information about SVS from Mcgaughey (2003).

Installation

	SIG applications use two Windows batch (.bat) files
· sig.bat  -  performs the conversions and file generations 
· sig_config.bat  -  holds the settings that sig.bat uses at runtime

Basic Installation

	The basic installation assumes that you have installed the SVS application in the standard location of C:\Program Files\SVS.  If so, all you need to do to install the SIG is copy sig.bat and sig_config.bat onto your computer.  It is recommended that you place these two files into their own directory, which we will call ‘data’ (no quotes), as this will make it easier to find and run the scripts.  This is also where the output files will be located.
· Open Windows Explorer - hold down the Windows key + E on your keyboard
· Create a new directory to hold the SIG files
○	Right click in the right hand pane 
○	Choose New 
○	Choose Folder 
○	Type in the name of the new folder (i.e., ‘data’) 
○	Hit Enter
Copy (CTRL+C) the batch files (sig.bat and sig_config.bat) and Paste (CTRL+V) them into the ‘data’ directory.  (Also see Section 2.2.1, above.)

Advanced Installation

	If you have installed SVS in a non standard location then you’ll need to make some SIG configuration file changes post installation.
· Follow the Basic Installation steps 
· Right click the sig_config.bat file
· Choose Edit 
· Edit the SVS_APP_DIR line
· Change “c:\Program Files"\svs to the location of your SVS installation. If your directory path has a space in the name then you must enclose the name in double quotes.
	●  Save and Exit 
· Click File and choose Save
· Click File and choose Exit

Running the SIG – Making and Playing Movies of Stand Development

	There are two ways you can run the SIG: 
·  Through the DOS command line 
·  As a batch file. 
Each option results in the same script being run and the same output being generated. Which option you choose depends on your preferences and familiarity with the Windows operating system.

Running the SIG from the DOS command line

·  Open a new DOS window
 	 ○  Click the Windows ‘Start’ menu 
	 ○  Choose Run 
	 ○  Type “cmd” without the quotes 
	 ○  Click OK or hit Enter
·  Change directories to the location of the SIG scripts 
          ○  Type “cd /D C:\sig_directory_name” without the quotes, replacing 
		“c:\sig_directory_name” with the name of the directory 
		(c:\make_movie/data, in the above discussion) in which you placed the 
		SIG batch files (also see Section 2.2.1, above)
· Hit Enter
·   Type one of these two entries
· ‘sig.bat’   (no quotes)
· ‘sig.bat project_name movie_type’  (no quotes -- movie type is ’spot‘ or         ’tsvs‘)
·    Follow the on-screen prompts

Running the SIG as a Batch File

· Open Windows Explorer - hold down the Windows key + E on your keyboard 
· Click on the directory ‘data’ (no quotes), where the SIG files are located 
· Double click on the file ‘sig.bat’ (no quotes).  This will open a new command window and start the script
· Follow the on-screen prompts



Replaying Movies

	You can view the “movies” at any time without re-running the SIG. The view_spot.bat and view_tsvs.bat files are designed specifically for this purpose. Just like the SIG, you can operate these files from the DOS command line or as batch files.

Replaying a Movie From the Command Line

·  Open a new DOS window
   ○  Click the Windows ‘Start’ menu 
·  Choose Run 
·  Type “cmd” without the quotes 
·  Click OK or hit Enter
·   Change directories to the location of the project you are interested in 
·  Type “cd /D C:\data_directory\my_project” without the quotes, replacing “C:\data_directory\my_project” with the name of the directory specific to your project. 
·   	Hit Enter
·   Type ‘view_spot.bat’ or ‘view_tsvs.bat’ to play the movie type you want

Replaying a Movie From a Batch File

·   Open Windows Explorer - hold down the Windows key + E on your keyboard 
·   Click on the project directory 
·   Double click on the ‘view_spot.bat’ file or the ‘view_tsvs.bat’ file to play the movie type you want

How the SIG Works

	The SIG is designed to read SPBLOBTHIN, SPBLOBSPOT or SPBLOBHDWD model output text files from a given ‘data’ directory (folder), using the Stand Visualization System (SVS), and automatically convert these files into bitmap image files.  To accomplish this, the SIG first searches the data directory for two types of files
· Any text file name starting with ‘spot’ 
· Any text file name starting with ‘tsvs’
For each such file found, three new files are created
· A conversion file - this file is used to instruct SVS on how to convert the text file into an SVS stand file 
· An SVS stand file - this is the file that SVS generates from the text file 
· A bitmap image file - this is the visual representation of the stand file that SVS generates
These files are named according to the original file. For instance, if the original file is entitled spot123, then the three files created are called 
· spot123.convert - the conversion file 
· spot123.svs - the SVS data file
· spot123.bmp - the bitmap image

	There are four additional files generated that relate to the overall group of image files produced
· spot_image_list.lst - a list of all ‘spot’ bitmap image files generated by SIG 
· tsvs_image_list.lst - a list of all ‘tsvs’ bitmap image files generated by SIG
· view_spot.bat - a batch file that opens the SVS ViewPic application and 
   plays a “movie” of the spot bitmap images 
· view_tsvs.bat - a batch file that opens the SVS ViewPic application and 
   plays a “movie” of the tsvs bitmap images

	The image files are listed in alphabetical order (as are the original model output text files) so that the resulting movie shows the images in the proper order.  All of the files created by the SIG are placed into a project directory, which is specified at run time.  This project directory is created as a sub-directory of the data directory.  In this way, the project directory allows users to keep the files generated by the SIG separate from the original model output files and thus to easily access the resulting files at a later date.

Troubleshooting 

“Movie” Displays Images in the Wrong Order

	The bitmap images are viewed in the order that they appear in the image list files (i.e., in spot_image_list.lst).  The image list files themselves are generated as the SIG processes the data files, which it does in alphabetical order. When file names contain numbers, this alphabetical ordering can be confusing. For instance, consider the numbers: 8, 29, 174. Because 1 precedes 2, and 2 precedes 8 in our numbering system, the alphabetical ordering is 174, 29, 8. This problem can be avoided by rewriting the numbers so they all contain the same number of digits: 008, 029, 174.  In assigning output file names within a stand simulation, the model code (and any modification thereof) should follow this alphabetical format.  

 









“Movie” Image Quality is Poor

	If you find that the bitmap images being shown in the “movie” are blurred or fuzzy then you need to change the image settings within SVS itself.
●   Open SVS
·   Open Windows Explorer - hold down the Windows key + E on your keyboard 
·   Navigate to the SVS directory 
·   Double Click on the winsvs.exe file
●   Click ‘File’ 
●   Choose ‘Preferences’ 
●   Under “Preferences for Saved Images” choose ‘Change Preferences’ 
●   Adjust the image properties accordingly 
●   Click OK - to save your image preferences 
●   Click OK - to close the preferences dialogue screen 
●   Rerun the SIG to generate new images

Movie Image Files Use the Wrong Tree Form Definition

	When the SIG generates bitmap images it instructs SVS to use a specific tree form definition file. This setting is controlled in the sig_config.bat file.  If the image ‘tree forms’ look wrong
●   Open SVS 
●   Click File 
●   Choose ‘New Stand’ 
●   Choose ‘Read an existing stand table data file’ 
●   Point SVS to a stand file 
●   Click ‘Create SVS stand’ 
●   Use the file browser to select a new tree form definition file 

Note – In this file, the ‘command line equivalent’ is the line having a format similar to the beginning of the 5th line in sig_config.bat

●   Copy the contents of this ‘command line equivalent’ 
●   Edit the sig_config.bat file:
·   Right click on the sig_config.bat file
·   Choose Edit 
·   Change the SVS_PARAMETERS by substituting the ‘command line equivalent’ contents for the items in the 5th line of sig_config.bat that follow the equal sign and precede the title indicator ‘-T’ 
●   Save and Exit
     ○   Click File
     ○   Choose Save 
     ○   Click File 
     ○   Choose Exit

Movie Image Viewing Speed is too Fast or too Slow/

	The delay between images is controlled by editing the preferences in the SVS ViewPic application.  These preferences will affect all movies viewed from that point forward.
●   Open the ViewPic application 
     ○   Open Windows Explorer - hold down the Windows key + E on your 
	  keyboard 
     ○   Double click on the ViewPic.exe file
●   Click File 
●   Choose Preferences 
●   Adjust the setting for ‘Delay between frames during animation’
●   Click OK 
●   Click File 
●   Choose Exit 
●   Replay your movie.



Modified Instructions for using the SIG on Windows 7 with folder Program Files(X86)a 

· Create folder c:\treemovie
· In c:\treemovie create subfolders data and script
· In data copy the model output files that you want to make into a movie
· Install WINSVS
· In c:\program files (X86) copy la.trf
· Put the files sig.bat and sigconfig.bat into a folder of your choosing

To change file settings you can edit sigconfig.bat or just double-click on sig.bat to run the generator.

a Dan Leduc, Information Technology Specialist, USDA Forest Service, Pineville, LA 71360), August 2015



    End of Appendix 2 -- The SIG User Guide    Written By: Tony Austin
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