Atlantis File Summaries

General notes

Atlantis has a dos heritage thus it DOES NOT like spaces in any path names given to it (so please don’t put it in “My Documents”)
Atlantis doesn’t care about the order of parameters in an input prm file (it will search for the name and then load the corresponding value)
A line starting with # is a comment
When reading in a vector it will expect to see
Variable_name   N
N values
If it doesn’t see N values it will spit out a warning (and then will either truncate the list read in if number of values provided is > N or pad the vector out to have N entries by repeating the final value… for peace of mind always just fix it so it has the right number of entries)

Run.bat

Command to run the model (use bat file to make it easier)
The –i, -o etc are switches identify the expected file to fill in parameters for that part of the model
atlantisNew -i init.nc 0 -o output.nc -r run.prm -f force.prm -p physics.prm -b biol.prm     -h harvest.prm -s Groups.csv -q Fisheries.csv –d output_destination_folder

Do not just double click the run.bat because if it fails then it will close and you won’t see the error message
To run open a command prompt (terminal) and navigate to the run directory

bgm file

projection = string so Atlantis knows what projection is being used (so can convert metres to lat-long); used by some of the light model options and for data viewers of output
nbox = total number of boxes in the model (including boundary boxes)
nface = number of faces in the model (a face is the side of a box); you only need to count faces between dynamic boxes or a dynamic box and a boundary box (don’t count faces between boundary boxes as these never execute) 
maxwcbotz = depth of bottom of deepest dynamic water (below this is treated as open water boundary)
bnd_vert = vertex of boundary defining polygon (any boxes inside it are dynamic boxes unless land, anything outside are boundary boxes)
Box definition
# Data for Box Number N (where N = 0…. (Number of boxes in model-1))
boxN.label	name for user purposes    
boxN.inside	point inside polygon (e.g. midpoint)
boxN.nconn	number of connections to dynamic boxes
boxN.iface	list of ID numbers for each face connecting to a dynamic box    
boxN.ibox	0    
boxN.botz	max depth of box (average of depths across the area typically)
boxN.area	area of box in m2    
boxN.vertmix	  vertical mixing coefficient    
boxN.horizmix   scaling coefficient for hyperdiffusion tuning
boxN.vert  vertex of box in metres (can create in lat long and convert with GIS)
boxN.vert  next vertex of box in metres 
boxN.vert  and so on round the box continuing in the same direction not jumping about
boxN.vert  same vertex as starting vertex so closes the polygon
Face definition
# Data for face number N (where N = 0…. (Number of dynamic faces in model-1))
faceN.p1	coordinates of one end    
faceN.p2	coordinates of other end    
faceN.length	length of face in m     
faceN.cs	cos and sin of line to x=0 line these are calculated for you by the bgmeriser (now meaningless in Atlantis but carry over from old format that will be removed eventually)
faceN.lr	boxes on left and right of line (standing at p1 looking at p2) - these are calculated for you by the bgmeriser

physics.prm

· Up until point in the file where it says “General physical configuration parameters” it is assumptions about physical constants
· General physical configuration parameters = what physical flags are turned on in the model (e.g. bioturbation and vertical mixing)
· Quarterly vectors of seasonal eddy strength (need as many entries per vector as have boxes in the model); to effectively disable this feature set them all to 1.0
· Point source nutrient input related parameters (if want to change magnitude of point sources flowing into model without modifying the ts forcing files)

force.prm

· Reading in hydrodynamic transport files (usually calculated off ROMS like model)
· nhdfiles N (where N is the number of files to expect)
hd0.name path to .nc file containing exchanges between boxes and layers
hdN.name path to .nc file containing exchanges between boxes and layers
When Atlantis reaches the end of the files specified by hdN then it starts again with hd0
· No longer need to enter bottom stress per box as dynamically calculated from flux files
· No point sources of nutrients or freshwater flows in this model but an example would look like
npointss N
Then need N entries looking like
pss0.name Name_for_user_purposes
pss0.location x y -z   (where x,y is a point inside the relevant box, typically use the “inside” point from the bgm file; and z is depth of arrival… determines the layer it enters in)
pss0.data path to .ts file
pss0.rewind 0  (0 of no rewind, 1 if yes rewind when reach the end of the ts file)
· Need to provde .nc files for any precipitation or evaporation (often available from ROMS like hydro model as time series of inputs to that model)
· Solar time series data file and whether to rewind it (or can actually get Atlantis to calculate it dynamically – if choose to do that will likely still need to point to a dummy file so Atlantis can get through the setup steps ok).
· For temperature, salinity (and in upcoming release pH and ice etc) need to specify reading it in from a file, the number of files to expect and then their location
# Temperature time series data file
use_tempfiles 1
# The number of temperature input files 
ntempfiles 1 
Temperature0.name  path to .nc file
· Can also load Recruitment_time_series or Recruitment_enviro_forcing
· Historical catch lists – to force catches to match an historical time series (must specify the number of files nCatchts and then the type… whether or not the data is to be interpolated (0) by the model or just use previous record (1)). The loading syntax is as for environmental time series except rather than providing the –z location, provide the box number (as a double check on the location x y being provided)
Catchts0.name Name_for_user_purposes
Catchts0.location x y b
Catchts0.data path to .ts file
Catchts0.rewind (0 of no rewind, 1 if yes rewind when reach the end of the ts file)
Can either load an entry per box or one overall time series that is spatially allocated in proportion to the relative biomasses
· Can also read in historical discard time series (if ever had them)
· If have economic markets can read in residuals from Atlantis’ autocorrelative model and historical exact prices
· Can read in economic statistics like GDP and fuel costs used in things like quota trade price models
· Lastly can read in time series for MPA (spatial management) for cases where these change through time (especially if it gets complicated with seasonal closures etc)

ts files

· Don’t just double click as Windows and Macs think it’s a music file, specifically ask for it to be open with a text editor like textpad or text wrangler.
· ## Indicates descriptive info to be read in by Atlantis
· First line of descriptor is the number of columns of data to be read in 
COLUMNS N 
· First column is the time marker
## COLUMN1.name Time
## COLUMN1.long_name Time
## COLUMN1.units days since YYYY-MM-DD HH:MM:SS +10  (date etc of when time series starts so Atlantis knows how to slide the time series to correct spot so synchronous with starting time specified in the Atlantis initial conditions .nc file)
## COLUMN1.missing_value 0  (These days it should skip missing values, but was a bug in original library that it applied that value so best to put in a value that if applied it won’t matter)
· Then the rest are the data values (amount of catch, water flow, nutrient inputs, whatever is appropriate) so for example for catch.ts
## COLUMN2.name GroupCode
## COLUMN2.long_name GroupCode
## COLUMN2.units mg s-1   (native units of Atlantis so will need to change from t/yr)
## COLUMN2.missing_value 0  
· If set this file up in xls make sure to replace tables with spaces (replace \t with a space in textpad find and replace using regular expression) and any trailing spaces after names (shouldn’t be sensitive to this anymore but has been in the past)
· Then in the data section there are no leading # and the first column is the time step (so day 1, 2, 3 etc) and then the other columns are the data columns


Groups.csv

· This is the file where you define the biological groups and what they are
· There is an equivalent file for fishing fleets
· Code – the shortcut code for the group (e.g. FPL)
· Index – ID number for the group starting with 0 and iterating up. Any time you are asked for a vector of values per species it will expect values to be in the same order as given by these indices.
· IsTurnedOn – whether the group will execute in the simulation (and thus appear in output)
· Name – Name with NO spaces for use in Atlantis string compares
· Long Name – Name to appear in output visualisations (can have spaces)
· NumCohorts – number of age classes for the group (can’t do size classes per se) 
· VerticallyMigrates – whether the group does diel vertical migration
· HorizontallyMigrates – whether the group moves about (and whether it leaves the model domain)
· isFished – a landed species
· IsImpacted – if impacted by fishing even if not landed
· isTAC – whether managed with a quota
· InvertType	(GroupType) – the type of group it is (long list of options that tailor the processes the group can do (whether phytoplankton, zooplankton, dinoflagellate, filter feeder, mobile benthos, fish, shark, mammal, bird etc)
· isPredator (for use by monitoring and assessment code… not just calculated off the diet to allow for accidental misspecification by “virtual scientists”)
· IsCover – whether forms biogenic habitat used by other groups
· isSiliconDep – whether the group is silica dependent
· isAssessed – whether the group has a stock assessment performed annually for it
· IsCatchGrazer – whether feeds on the catch

 
biol.prm

· This is a big file as it the core of the parameterisation for the ecological model
· The more comments the better – always assume you need to comment for someone else when you go under a bus because in 6 months time you will forget why you did something.
· The convention I use is to have all the flags setting the options (what temperature model to use, what functional response, what stock-recruit relationship etc)
· Then the rest of the file are parameters grouped by topic
· Biophysical parameters to do with remineralisation
· Redfield ratios (soon to become dynamic)
· Parameters for light extinction, shading, bioturbation etc
· Temperature effects
· How temperature trends etc (crude climate change proxy)
· Primary producers
· Bacteria parameters
· Biogenic habitat crowding parameters
· Habitat use and dependency curve
· Suitable depths (and home ranges if being used)
· Change in seabed properties (e.g. represent change in coastal development etc)
· Movement parameters (start with prescribed movement to keep things simple, so proportion of population per box per quarter for juveniles and adults)
· Vertical distribution night and day (juveniles and adults per group)
· Speed if using density dependent movement
· Temperature and salinity tolerances
· Time migrate in/out of model area for adults and juveniles (and how much mortality and growth happens outside the model… can also spawn outside the model); also numbers and sizes if start outside the model on day 1 of the simulation (as can’t be initial conditions file)
· Body condition parameters
· Diet matrix
· Gape parameters
· Clearance rates (volume filtered/searched)
· Growth rates 
· Other functional group parameters
· Length-weight relationship
· Length of maturity
· Depth of penetration can get into sediments
· Assimilation efficiencies (can have multiple ones as don’t have same efficiency on all food types)
· Respiration parameters
· Non-predation mortality
· Starvation
· Oxygen tolerances, limits and mortalities
· Partitioning of waste between liquids and solids
· Age related parameters (age class size, age of maturity)
· Time of year of spawning, larval/gestation period, window length of larval settlement; size of settlers
· Spawning ogive
· Stock-recruit parameters
· Location settlers arrive (boxes and vertically)
· Stock structure
· Invading species parameters

init.cdf

· Macros or R to help create it
· Top part of file defines dimensions and characteristic of each data type, rest of the file is the data
· Must be packed into nc file use ncgen
· Can use FillValue in characteristic description per variable and then put a _ everywhere you want it. 
· Basically need starting conditions for each group (seabed coverage, oxygen, salinity, temperature and nutrient levels, biomass for biomass pool groups and size and numbers for “vertebrates”)

run.prm

· verbose (make the number higher for more messages)
· flags to say which libraries activated
· block of flags to trigger fprintf statements sending text messages to log.txt (day ot start/end messages, which group to make messages about, topic of messages etc)
· title to put in output file for visualisation
· time steps and when output starts and its frequency (use hour, day, year etc to specify units of time being used)
· K_num array definitions
· Define hemisphere model is and whether it is an estuary
· Input numbers scalar (if don’t want to redo initial conditions file later on)

harvest.prm

· This file is being split into harvest.prm and manage.prm files in newer versions (harvest.prm for now)
· As with the biology prm file the convention is to have flags configuring the setup at the top of the file and the parameters through the rest of the file sorted by topic
· All parameters are by fishery, but can also be by species per fishery (to allow for maximum flexibility)
· When fishing occurs (night or day)
· When fishing starts and ends
· What can be fished
· Habitat dependency of fisheries interactions
· Effort model options
· Whether exploratory fishing occurs
· Selectivity curve options
· Discarding and escapement parameters
· Whether catch is imposed
· Whether F is used
· Management defining parameters
· Whether management or technology changes through time
· Target species identification per fishery
· Habitat dependency
· Depth restrictions on fisheries
· Parameters to do with imposing catch (e.g. when start/end and which are the preferred ages or sizes and if need to rescale based on misreporting)
· Fishing mortality rates and age of first capture
· Discards
· Rules about forced discarding of bycatch species per kg of target species caught
· Catchability parameters
· Selectivity parameters
· Escapement
· Max prices (for high grading)
· Discarding parameters (and incidental mortality and non-compliance)
· Gear conflict
· Effort parameters
· Ports (which fleets use them, local human population and its growth rate etc)
· Management parameters (for decision rules, trigger points, TACs, catch limits, seasonal closures, spatial based management, companions/regional/basket quotas)
· Infringement
· Size limits
· Forced change through time
· EBM performance measures
· Effort penalties


econ.prm

· Again convention is flags at top and then parameters
· Which economics and quota models to use, how long the historical period is etc
· Whether economic management incentives are in place (e.g. taxes and deemed values)
· Can have investment/disinvestment but so all doesn’t happen at once have lags (proportions leaving per time etc)
· Market and price parameters
· Taxes, deemed values and other incentives
· Number of subfleets per fleet
· Number of licences
· Number of boats and their characteristics (like size, capacity, crew, home port, trip length, shot length, maintenance requirements)
· Personality characteristics (whether risk averse, discounting)
· Costs of each type and tolerable debt
· Quota trade parameters
· Buy back parameters
· Economic indicators and their parameters
· Initial conditions for quota allocation and spatial and temporal distribution of catch, effort, CPUE etc per species per fleet.
· Management cost parameters

assess.prm

· Convention as for other files where have flags first and then parameters
· Starting time and frequency of scientific sampling (can sample diet and other data with different frequency)
· Sample design (frequency and general areas to cover)
· K_num data array size definitions
· Number of stomachs to sample
· Size of bins for biomass size spectra calculations
· Specific boxes to sample regularly, any boxes to sample infrequently
· Kind of error to use (and the bias and variance associated)
· Assessment model length-weight relationships
· Width of size bins in size-age keys
· Max size assumed (for average size of the catch)
· Assumed selectivity curve and its parameters (for correcting catches etc)
· Assumed availability of species to gear
· Network related values (for doing Ulanowicz like network analyses)
· R-max for PBR (on all species to see if match quota ideas)
· Average invertebrate sizes (for use in biomass size spectra)
· Stock assessment related parameters
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Atlantis Exercises

There is no strict set of exercises that will teach you Atlantis. Rather exploring the input files and code and gaining familiarisation is the name of the game. To that end here are some exercises we will try stepping through this week (so if you fall behind use this as a guide, but also please ask as we’re here to help)

Exercise 1

In VMPA_setas_run_fishing_F_New.prm set toutinc to 0.5 day and toutfinc to 90 day
Open a command prompt and navigate to the run directory
Run the SETas model using runNew.bat without further modification.

Exercise 2

Open the new outputSETAS.nc using olive. 
Select Chlorophyll. 
Drag the vertical arrow up and down to see changes through the water column and the horizontal slider to look at change through time. 
Change the colour options
Change the legend scale (so no auto scale)
Look through some other groups (to look at sediment dwelling groups select sediment instead of water column on the lower right hand side)
We don’t really use overlap by the way

Exercise 3

Explore the biomindx.txt output using biol_trajectories.xls
Open outputSETASBiomIndx.txt with textpad, select all and copy.
Got to cell A1 of either run1 or run2 and paste in the values (these will go into column 1 use Data->Text to Columns -> Delimited -> Space->Finish to fill across)
Select the group from the yellow drop down box to see the output time series change

Exercise 4

Change growth rates for phytoplankton (or other groups or other parameters) and see what happens…. Can you break it so it halts and gives an error flux message?

Exercise 5

Open VMPA_setas_harvest_F_New.prm
Verify the 6th entry for flagF_SHD is a 1 (i.e. it will be using fishing mortality)
Go to mFC_SHD to see what the daily value is
Run and look at the results.
Go back and change mFC_SHD and rerun to look for changes
Try the same for SHD (look in multiple spatial cells as it may differ depending on the initial realised vulnerability of the group on each box… offshore tend to die off more quickly so extra pressure doesn’t change that much, whereas see bigger effects inshore where initially robust)

Exercise 6

Open VMPA_setas_harvest_impose_New.prm and verify that flagimposecatch_SHD and flagimposecatch_SHD both have 4 as the 6th entry. This means the time series files listed in force.prm will be read in.
Open runNew.bat and change the name of the file after –h to VMPA_setas_harvest_impose_New.prm
Run the simulation and look at the results
Try changing the values of the time series

Exercise 7

Open VMPA_setas_harvest_CPUEbased_New.prm
Verify that netSH_effortmodel is set to 10
Go to netSH_Effort and make sure its non-zero
Go to Effort_hdistribnetSH1 (and 2, 3, 4) and look at the proportion of the effort being allocated per box quarterly initially (this will change dynamically as CPUE distributions change)
Open runNew.bat and change the name of the file after –h to VMPA_setas_harvest_CPUEbased_New.prm
Run the simulation and look at the results
Try changing the values of the initial effort, its distribution, the CPUE thresholds
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