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time.sim file.cio section: simulation
read by time_read.f90:28
Field Fortran variable Type Units Description Points to
day_start time%day_start int — beginning julian day of simulation
yrc_start time%yrc_start int — starting calendar year
day_end time%day_end int — input ending julian day of simulation
yrc_end time%yrc_end int — ending calendar year
step time%step int — number of time steps in a day for rainfall, runoff and routing 0 = daily; 1=increment(12 hrs); 24=hourly; 96=15 mins; 1440=minute;
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print.prt file.cio section: simulation
read by basin_print_codes_read.f90:28, basin_print_codes_read.f90:32, basin_print_codes_read.f90:44, basin_print_codes_read.f90:50, basin_print_codes_read.f90:58
Field Fortran variable Type Units Description Points to
nyskip pco%nyskip int — number of years to skip output summarization
day_start pco%day_start int — julian day to start printing output
yrc_start pco%yrc_start int — calendar year to start printing output
day_end pco%day_end int — julian day to end printing output
yrc_end pco%yrc_end int — calendar year to end printing output
interval pco%int_day int — interval between daily printing
aa_int_cnt pco%aa_numint int — number of print intervals for ave annual output
csvout pco%csvout char(1) — code to print .csv files n=no print; y=print;
dbout pco%use_obj_labels char(1) — code to read in the print.prt print objects respecting the label of in the row (1st column) to identify name of the print object
cdfout pco%cdfout char(1) — code to print netcdf (cdf) files n=no print; y=print;
crop_yld pco%crop_yld char(1) — crop yields - a=average annual; y=yearly; b=both annual and yearly; n=no print
mgtout pco%mgtout char(1) — management output file (mgt.out) (default ave annual-d,m,y,a input)
hydcon pco%hydcon char(1) — hydrograph connect output file (hydcon.out)
fdcout pco%fdcout char(1) — flow duration curve output n=no print; avann=print; NOT ACTIVE
objects name char(16) — name
daily pco%wb_bsn%d char(1) — —
monthly pco%wb_bsn%m char(1) — —
yearly pco%wb_bsn%y char(1) — —
avann pco%wb_bsn%a char(1) — —

note — Rows below the "objects" header (basin_wb, hru_wb, channel_sd ...) each read name + d/m/y/a flags; one print_interval per object.
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object.cnt file.cio section: simulation
read by basin_read_objs.f90:38
Field Fortran variable Type Units Description Points to
name bsn%name char(25) — —
ls_area bsn%area_ls_ha real — —
tot_area bsn%area_tot_ha real — —
obj sp_ob%objs int — number of objects or 1st object command
hru sp_ob%hru int — 1-number of hru"s or 1st hru command
lhru sp_ob%hru_lte int — 2-number of hru_lte"s or 1st hru_lte command
rtu sp_ob%ru int — 3-number of ru"s or 1st ru command
gwfl sp_ob%gwflow int — 4-number of gwflow"s or 1st gwflow command !rtb gwflow
aqu sp_ob%aqu int — 5-number of aquifer"s or 1st aquifer command
cha sp_ob%chan int — 6-number of chan"s or 1st chan command
res sp_ob%res int — 7-number of res"s or 1st res command
rec sp_ob%recall int — 8-number of recdays"s or 1st recday command
exco sp_ob%exco int — 11-number of exco"s or 1st export coeff command
dlr sp_ob%dr int — 12-number of dr"s or 1st del ratio command
can sp_ob%canal int — 13-number of canal"s or 1st canal command
pmp sp_ob%pump int — 14-number of pump"s or 1st pump command
out sp_ob%outlet int — 15-number of outlet"s or 1st outlet command
lcha sp_ob%chandeg int — 16-number of swat-deg channel"s or 1st swat-deg channel command
aqu2d sp_ob%aqu2d int — 17-not currently used (number of 2D aquifer"s or 1st 2D aquifer command)
hrd sp_ob%herd int — 18-not currently used (number of herds)
wro sp_ob%wro int — 19-not currently used (number of water rights)
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codes.bsn file.cio section: basin
read by basin_read_cc.f90:24
Field Fortran variable Type Units Description Points to
pet_file bsn_cc%petfile char(16) — potential et filename
wq_file bsn_cc%wwqfile char(16) — watershed stream water quality filename
pet bsn_cc%pet int — potential ET method code 0 = Priestley-Taylor 1 = Penman-Monteith 2 = Hargreaves method
event bsn_cc%nam1 int — not used
crack bsn_cc%crk int — crack flow code 1 = compute flow in cracks
swift_out bsn_cc%swift_out int — write to SWIFT input file 0 = do not write 1 = write to swift_hru.inp
sed_det bsn_cc%sed_det int — peak rate method 0 = NRCS dimensionless hydrograph with PRF 1 = half hour rainfall intensity method
rte_cha bsn_cc%rte int — water routing method 0 variable storage method 1 Muskingum method
deg_cha bsn_cc%deg int — not used
wq_cha bsn_cc%wq int — not used
nostress bsn_cc%nostress int — redefined to the sequence number  -- changed to no nutrient stress 0 = all stresses applied 1 = turn off all plant stress 2 = turn off nu…
cn bsn_cc%cn int — not used
c_fact bsn_cc%cfac int — not used
carbon bsn_cc%cswat int — carbon code: 0 = off (static), 1 = C-FARM (reserved, not implemented), 2 = dynamic CENTURY/SWAT-C model. numbering aligned with…
lapse bsn_cc%lapse int — precip and temperature lapse rate control 0 = do not adjust for elevation 1 = adjust for elevation
uhyd bsn_cc%uhyd int — Unit hydrograph method: 0 = triangular UH 1 = gamma function UH
sed_cha bsn_cc%sed_ch int — not used
tiledrain bsn_cc%tdrn int — tile drainage eq code 0 = tile flow using drawdown days equation 1 = tile flow using drainmod equations
wtable bsn_cc%wtdn int — shallow water table depth algorithms code 0 = depth using orig water table depth routine - fill to upper limit 1 = depth using drainmo…
soil_p bsn_cc%sol_p_model int — 0 = original soil P model in SWAT documentation 1 = new soil P model in Vadas and White (2010)
gampt bsn_cc%gampt int — 0 = curve number; 1 = Green and Ampt
atmo_dep bsn_cc%atmo char(1) — not used
stor_max bsn_cc%smax int — not used
i_fpwet bsn_cc%qual2e int — 0 = instream nutrient routing using QUAL2E 1 = instream nutrient routing using QUAL2E - with simplified nutrient transformations
gwflow bsn_cc%gwflow int — 0 = gwflow module not active; 1 = gwflow module active
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parameters.bsn file.cio section: basin
read by basin_read_prm.f90:24
Field Fortran variable Type Units Description Points to
lai_noevap bsn_prm%evlai real none leaf area index at which no evap occurs
sw_init bsn_prm%ffcb real none initial soil water cont expressed as a fraction of fc
surq_lag bsn_prm%surlag real days surface runoff lag time (days)
adj_pkrt bsn_prm%adj_pkr real none peak rate adjustment factor in the subbasin
adj_pkrt_sed bsn_prm%prf real — peak rate factor for peak rate equation
lin_sed bsn_prm%spcon real — not used
exp_sed bsn_prm%spexp real — not used
orgn_min bsn_prm%cmn real — rate factor for mineralization on active org N - 0.0003 -> 0.003
n_uptake bsn_prm%n_updis real — nitrogen uptake dist parm
p_uptake bsn_prm%p_updis real — phosphorus uptake dist parm
n_perc bsn_prm%nperco real — nitrate perc coeff (0-1) 0 = conc of nitrate in surface runoff is zero 1 = perc has same conc of nitrate as surf runoff
p_perc bsn_prm%pperco real — phos perc coeff (0-1) 0 = conc of sol P in surf runoff is zero 1 = percolate has some conc of sol P as surf runoff
p_soil bsn_prm%phoskd real — phos soil partitioning coef
p_avail bsn_prm%psp real — phos availability index
rsd_decomp bsn_prm%rsdco real — residue decomposition coeff
pest_perc bsn_prm%percop real — pestcide perc coeff (0-1)
msk_co1 bsn_prm%msk_co1 real — calibration coeff to control impact of the storage time constant for the reach at bankfull depth
msk_co2 bsn_prm%msk_co2 real — calibration coefficient used to control impact of the storage time constant for low flow (where low flow is when river is at 0.1 bankfull…
msk_x bsn_prm%msk_x real — weighting factor control relative importance of inflow rate and outflow rate in determining storage on reach
nperco_lchtile bsn_prm%nperco_lchtile real — n concentration coeff for tile flow and leach from bottom layer
evap_adj bsn_prm%evrch real — reach evaporation adjustment factor
scoef bsn_prm%scoef real — channel storage coefficient (0-1)
denit_exp bsn_prm%cdn real — denitrification exponential rate coefficient
denit_frac bsn_prm%sdnco real — denitrification threshold frac of field cap
man_bact bsn_prm%bact_swf real — frac of manure containing active colony forming units
adj_uhyd bsn_prm%tb_adj real — adjustment factor for subdaily unit hydrograph basetime
cn_froz bsn_prm%cn_froz real — parameter for frozen soil adjustment on infiltraion/runoff
dorm_hr bsn_prm%dorm_hr real — time threshold used to define dormant (hrs)
plaps bsn_prm%plaps real mm/km precipitation lapse rate: mm per km of elevation difference
tlaps bsn_prm%tlaps real deg C/km temperature lapse rate: deg C per km of elevation difference
n_fix_max bsn_prm%nfixmx real — max daily n-fixation (kg/ha)
rsd_decay bsn_prm%decr_min real — minimum daily residue decay
rsd_cover bsn_prm%rsd_covco real — residue cover factor for computing frac of cover
urb_init_abst bsn_prm%urb_init_abst real — maximum initial abstraction for urban areas when using Green and Ampt
petco_pmpt bsn_prm%petco_pmpt real — PET adjustment (%) for Penman-Montieth and Preiestly-Taylor methods
uhyd_alpha bsn_prm%uhalpha real — alpha coeff for est unit hydrograph using gamma func
splash bsn_prm%eros_spl real — coeff of splash erosion varying 0.9-3.1
rill bsn_prm%rill_mult real — rill erosion coefficient
surq_exp bsn_prm%eros_expo real — exponential coefficient for overland flow
cov_mgt bsn_prm%c_factor real — scaling parameter for cover and management factor for overland flow erosion
cha_d50 bsn_prm%ch_d50 real — median particle diameter of main channel (mm)
co2 bsn_prm%co2 real — co2 concentration at start of simulation (ppm)
day_lag_max bsn_prm%day_lag_mx int — max days to lag hydrographs for hru, ru and channels non-draining soils
igen bsn_prm%igen int — random generator code: 0 = use default numbers 1 = generate new numbers in every simulation
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weather-sta.cli file.cio section: climate
read by cli_staread.f90:68
Field Fortran variable Type Units Description Points to
name wst%name char(50) — —
wgn wst%wco_c%wgn char(50) — weather generator name weather-wgn.cli
pcp wst%wco_c%pgage char(50) — gage name for rainfall pcp.cli (file list)
tmp wst%wco_c%tgage char(50) — gage name for temperature tmp.cli (file list)
slr wst%wco_c%sgage char(50) — gage name for solar radiation slr.cli (file list)
hmd wst%wco_c%hgage char(50) — gage name for relative humidity hmd.cli (file list)
wnd wst%wco_c%wgage char(50) — gage name for windspeed wnd.cli (file list)
pet wst%wco_c%petgage char(50) — name of pet gage
atmo_dep wst%wco_c%atmodep char(50) — atmospheric depostion data file locator

cl
im

at
e

weather-wgn.cli file.cio section: climate
read by cli_wgnread.f90:91, cli_wgnread.f90:96
Field Fortran variable Type Units Description Points to

▸ station line (no column header in the file)
[wgn_n(iwgn)] wgn_n char(50) — —
[lat] wgn%lat real degrees latitude of weather station used to compile data
[long] wgn%long real degrees longitude of weather station
[elev] wgn%elev real — elevation of weather station used to compile weather generator data
[rain_yrs] wgn%rain_yrs real none number of years of recorded maximum 0.5h rainfall used to calculate values for rainhhmx(:)

▸ 12 monthly lines
tmp_max_ave wgn%tmpmx real deg C avg monthly maximum air temperature
tmp_min_ave wgn%tmpmn real deg C avg monthly minimum air temperature
tmp_max_sd wgn%tmpstdmx real deg C standard deviation for avg monthly maximum air temperature
tmp_min_sd wgn%tmpstdmn real deg C standard deviation for avg monthly minimum air temperature
pcp_ave wgn%pcpmm real mm amount of precipitation in month
pcp_sd wgn%pcpstd real mm/day standard deviation for the average daily
pcp_skew wgn%pcpskw real none skew coefficient for the average daily precipitation
wet_dry wgn%pr_wd real none probability of wet day after dry day in month
wet_wet wgn%pr_ww real none probability of wet day after wet day in month
pcp_days wgn%pcpd real days average number of days of precipitation in the month
pcp_hhr wgn%rainhmx real mm maximum 0.5 hour rainfall in month
slr_ave wgn%solarav real MJ/m^2/day average daily solar radiation for the month
dew_ave wgn%dewpt real deg C average dew point temperature for the month
wnd_ave wgn%windav real m/s average wind speed for the month
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pcp.cli file.cio section: climate
read by cli_pmeas.f90:69
Field Fortran variable Type Units Description Points to
pcp files: pcp%filename char(50) — —
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r516_c1015.pcp 1 of 583 .pcp files listed in pcp.cli
read by cli_pmeas.f90:127, cli_pmeas.f90:83  ·  title line: PRISM 4km grid for VPUID 0310, r516, c1015
Field Fortran variable Type Units Description Points to
nbyr pcp%nbyr int — number of years of daily rainfall
nstep pcp%tstep int — timestep of precipitation
lat pcp%lat real — latitude of raingage
lon pcp%long real — longitude of raingage
elev pcp%elev real — elevation of raingage

▸ daily data lines (no column header in the file)
[iyr] iyr int none number of years
[istep] istep int — —
[ts(istep,iyrs)] pcp%ts real — —
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tmp.cli file.cio section: climate
read by cli_tmeas.f90:72
Field Fortran variable Type Units Description Points to
tmp files: tmp%filename char(50) — —
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r516_c1015.tmp 1 of 583 .tmp files listed in tmp.cli
read by cli_tmeas.f90:130, cli_tmeas.f90:88  ·  title line: PRISM 4km grid for VPUID 0310, r516, c1015
Field Fortran variable Type Units Description Points to
nbyr tmp%nbyr int — number of years of daily rainfall
nstep tmp%tstep int — timestep of precipitation
lat tmp%lat real — latitude of raingage
lon tmp%long real — longitude of raingage
elev tmp%elev real — elevation of raingage

▸ daily data lines (no column header in the file)
[iyr] iyr int none number of years
[istep] istep int — —
[ts(istep,iyrs)] tmp%ts real — —
[ts2(istep,iyrs)] tmp%ts2 real — —
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slr.cli file.cio section: climate
read by cli_smeas.f90:63
Field Fortran variable Type Units Description Points to
ghi file slr%filename char(50) — —
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r516_c1015.slr 1 of 583 .slr files listed in slr.cli
read by cli_smeas.f90:112, cli_smeas.f90:78  ·  title line: NSRDB(/nrel/nsrdb/GOES/aggregated/v4.0.0/nsrdb_2000-2024).INDEX:1006090
Field Fortran variable Type Units Description Points to
nbyr slr%nbyr int — number of years of daily rainfall
nstep slr%tstep int — timestep of precipitation
lat, slr%lat real — latitude of raingage
lon slr%long real — longitude of raingage
elev slr%elev real — elevation of raingage

▸ daily data lines (no column header in the file)
[iyr] iyr int none number of years
[istep] istep int — —
[ts(istep,iyrs)] slr%ts real — —
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hmd.cli file.cio section: climate
read by cli_hmeas.f90:62
Field Fortran variable Type Units Description Points to
relative_humidity file hmd%filename char(50) — —
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r516_c1015.hmd 1 of 583 .hmd files listed in hmd.cli
read by cli_hmeas.f90:112, cli_hmeas.f90:77  ·  title line: NSRDB(/nrel/nsrdb/GOES/aggregated/v4.0.0/nsrdb_2000-2024).INDEX:1006090
Field Fortran variable Type Units Description Points to
nbyr hmd%nbyr int — number of years of daily rainfall
nstep hmd%tstep int — timestep of precipitation
lat, hmd%lat real — latitude of raingage
lon hmd%long real — longitude of raingage
elev hmd%elev real — elevation of raingage

▸ daily data lines (no column header in the file)
[iyr] iyr int none number of years
[istep] istep int units description
[ts(istep,iyrs)] hmd%ts real — —
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wnd.cli file.cio section: climate
read by cli_wmeas.f90:62
Field Fortran variable Type Units Description Points to
wind_speed file wnd%filename char(50) — —
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r516_c1015.wnd 1 of 583 .wnd files listed in wnd.cli
read by cli_wmeas.f90:112, cli_wmeas.f90:77  ·  title line: NSRDB(/nrel/nsrdb/GOES/aggregated/v4.0.0/nsrdb_2000-2024).INDEX:1006090
Field Fortran variable Type Units Description Points to
nbyr wnd%nbyr int — number of years of daily rainfall
nstep wnd%tstep int — timestep of precipitation
lat, wnd%lat real — latitude of raingage
lon wnd%long real — longitude of raingage
elev wnd%elev real — elevation of raingage

▸ daily data lines (no column header in the file)
[iyr] iyr int none number of years
[istep] istep int — —
[ts(istep,iyrs)] wnd%ts real — —
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hru.con file.cio section: connect
read by hyd_read_connect.f90:220
Field Fortran variable Type Units Description Points to
id ob%num int — spatial object number- ie hru number corresponding to sequential command number this is the first column in hru_dat (doesn"t have t…
name ob%name char(16) — —
gis_id ob%gis_id int — gis number for database purposes
area ob%area_ha real — input drainag area - ha
lat ob%lat real — latitude (degrees)
lon ob%long real — longitude (degrees)
elev ob%elev real — elevation (m)
hru ob%props int — properties number from data base (ie hru.dat, sub.dat) - change props to data
wst ob%wst_c char(50) — weather station name weather-sta.cli
cst ob%constit int — constituent data pointer to pesticides, pathogens, metals, salts
ovfl ob%props2 int — overbank connectivity pointer to landscape units - change props2 to overbank
rule ob%ruleset char(16) — points to the name of the dtbl in flo_con.dtl for out flow control
out_tot ob%src_tot int — total number of outgoing (source) objects
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rout_unit.con file.cio section: connect
read by hyd_read_connect.f90:298
Field Fortran variable Type Units Description Points to
id ob%num int — spatial object number- ie hru number corresponding to sequential command number this is the first column in hru_dat (doesn"t have t…
name ob%name char(16) — —
gis_id ob%gis_id int — gis number for database purposes
area ob%area_ha real — input drainag area - ha
lat ob%lat real — latitude (degrees)
lon ob%long real — longitude (degrees)
elev ob%elev real — elevation (m)
rtu ob%props int — properties number from data base (ie hru.dat, sub.dat) - change props to data rout_unit.def
wst ob%wst_c char(50) — weather station name weather-sta.cli
cst ob%constit int — constituent data pointer to pesticides, pathogens, metals, salts
ovfl ob%props2 int — overbank connectivity pointer to landscape units - change props2 to overbank
rule ob%ruleset char(16) — points to the name of the dtbl in flo_con.dtl for out flow control
out_tot ob%src_tot int — total number of outgoing (source) objects
obj_typ ob%obtyp_out char(3) ×n — outflow object type (ie 1=hru, 2=sd_hru, 3=sub, 4=chan, etc) *.con by obj_typ
obj_id ob%obtypno_out int ×n — outflow object type name
hyd_typ ob%htyp_out char(3) ×n — outflow hyd type (ie 1=tot, 2= recharge, 3=surf, etc)
frac ob%frac_out real ×n — fraction of hydrograph
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aquifer.con file.cio section: connect
read by hyd_read_connect.f90:298
Field Fortran variable Type Units Description Points to
id ob%num int — spatial object number- ie hru number corresponding to sequential command number this is the first column in hru_dat (doesn"t have t…
name ob%name char(16) — —
gis_id ob%gis_id int — gis number for database purposes
area ob%area_ha real — input drainag area - ha
lat ob%lat real — latitude (degrees)
lon ob%long real — longitude (degrees)
elev ob%elev real — elevation (m)
aqu ob%props int — properties number from data base (ie hru.dat, sub.dat) - change props to data aquifer.aqu
wst ob%wst_c char(50) — weather station name weather-sta.cli
cst ob%constit int — constituent data pointer to pesticides, pathogens, metals, salts
ovfl ob%props2 int — overbank connectivity pointer to landscape units - change props2 to overbank
rule ob%ruleset char(16) — points to the name of the dtbl in flo_con.dtl for out flow control
out_tot ob%src_tot int — total number of outgoing (source) objects
obj_typ ob%obtyp_out char(3) ×n — outflow object type (ie 1=hru, 2=sd_hru, 3=sub, 4=chan, etc) *.con by obj_typ
obj_id ob%obtypno_out int ×n — outflow object type name
hyd_typ ob%htyp_out char(3) ×n — outflow hyd type (ie 1=tot, 2= recharge, 3=surf, etc)
frac ob%frac_out real ×n — fraction of hydrograph
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reservoir.con file.cio section: connect
read by hyd_read_connect.f90:298
Field Fortran variable Type Units Description Points to
id ob%num int — spatial object number- ie hru number corresponding to sequential command number this is the first column in hru_dat (doesn"t have t…
name ob%name char(16) — —
gis_id ob%gis_id int — gis number for database purposes
area ob%area_ha real — input drainag area - ha
lat ob%lat real — latitude (degrees)
lon ob%long real — longitude (degrees)
elev ob%elev real — elevation (m)
res ob%props int — properties number from data base (ie hru.dat, sub.dat) - change props to data reservoir.res
wst ob%wst_c char(50) — weather station name weather-sta.cli
cst ob%constit int — constituent data pointer to pesticides, pathogens, metals, salts
ovfl ob%props2 int — overbank connectivity pointer to landscape units - change props2 to overbank
rule ob%ruleset char(16) — points to the name of the dtbl in flo_con.dtl for out flow control
out_tot ob%src_tot int — total number of outgoing (source) objects
obj_typ ob%obtyp_out char(3) ×n — outflow object type (ie 1=hru, 2=sd_hru, 3=sub, 4=chan, etc) *.con by obj_typ
obj_id ob%obtypno_out int ×n — outflow object type name
hyd_typ ob%htyp_out char(3) ×n — outflow hyd type (ie 1=tot, 2= recharge, 3=surf, etc)
frac ob%frac_out real ×n — fraction of hydrograph
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chandeg.con file.cio section: connect
read by hyd_read_connect.f90:298
Field Fortran variable Type Units Description Points to
id ob%num int — spatial object number- ie hru number corresponding to sequential command number this is the first column in hru_dat (doesn"t have t…
name ob%name char(16) — —
gis_id ob%gis_id int — gis number for database purposes
area ob%area_ha real — input drainag area - ha
lat ob%lat real — latitude (degrees)
lon ob%long real — longitude (degrees)
elev ob%elev real — elevation (m)
lcha ob%props int — properties number from data base (ie hru.dat, sub.dat) - change props to data channel-lte.cha
wst ob%wst_c char(50) — weather station name weather-sta.cli
cst ob%constit int — constituent data pointer to pesticides, pathogens, metals, salts
ovfl ob%props2 int — overbank connectivity pointer to landscape units - change props2 to overbank
rule ob%ruleset char(16) — points to the name of the dtbl in flo_con.dtl for out flow control
out_tot ob%src_tot int — total number of outgoing (source) objects
obj_typ ob%obtyp_out char(3) ×n — outflow object type (ie 1=hru, 2=sd_hru, 3=sub, 4=chan, etc) *.con by obj_typ
obj_id ob%obtypno_out int ×n — outflow object type name
hyd_typ ob%htyp_out char(3) ×n — outflow hyd type (ie 1=tot, 2= recharge, 3=surf, etc)
frac ob%frac_out real ×n — fraction of hydrograph
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initial.cha file.cio section: channel
read by ch_read_init.f90:49
Field Fortran variable Type Units Description Points to
name ch_init%name char(16) — —
org_min ch_init%org_min char(16) — points to initial organic-mineral input file om_water.ini
pest ch_init%pest char(16) — points to initial pesticide input file
path ch_init%path char(16) — points to initial pathogen input file
hmet ch_init%hmet char(16) — points to initial heavy metals input file
salt ch_init%salt char(16) — points to initial salt input file
description not read — —
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nutrients.cha file.cio section: channel
read by ch_read_nut.f90:57
Field Fortran variable Type Units Description Points to
name ch_nut%name char(16) — —
plt_n ch_nut%onco real ppm channel organic n concentration
ptl_p ch_nut%opco real ppm channel organic p concentration
alg_stl ch_nut%rs1 real m/day or m/hr local algal settling rate in reach at 20 deg C
ben_disp ch_nut%rs2 real — (mg disP-P)/ | benthos source rate for dissolved phos ((m**2)*day) | in reach at 20 deg C
ben_nh3n ch_nut%rs3 real — (mg NH4-N)/ | benthos source rate for ammonia nit in ((m**2)*day) | reach at 20 deg C
ptln_stl ch_nut%rs4 real 1/day or 1/hr rate coeff for organic nitrogen settling in reach at 20 deg C
ptlp_stl ch_nut%rs5 real 1/day or 1/hr org phos settling rate in reach at 20 deg C
cst_stl ch_nut%rs6 real 1/day rate coeff for settling of arbitrary non-conservative constituent in reach
ben_cst ch_nut%rs7 real — (mg ANC)/ | benthal source rate for arbitrary ((m**2)*day) | non-conservative constituent in reach
cbn_bod_co ch_nut%rk1 real 1/day or 1/hr CBOD deoxygenation rate coeff in reach at 20 deg C
air_rt ch_nut%rk2 real 1/day or 1/hr reaeration rate in accordance with Fickian diffusion in reach at 20 deg C
cbn_bod_stl ch_nut%rk3 real 1/day or 1/hr rate of loss of CBOD due to settling in reach at 20 deg C
ben_bod ch_nut%rk4 real — mg O2/ | sed oxygen demand rate in reach ((m**2)*day) | at 20 deg C or mg O2/((m**2)*hr)
bact_die ch_nut%rk5 real 1/day coliform die-off rate in reach
cst_decay ch_nut%rk6 real 1/day decay rate for arbitrary non-conservative constituent in reach
nh3n_no2n ch_nut%bc1 real 1/hr rate constant for biological oxidation of NH3 to NO2 in reach at 20 deg C
no2n_no3n ch_nut%bc2 real 1/hr rate constant for biological oxidation of NO2 to NO3 in reach at 20 deg C
ptln_nh3n ch_nut%bc3 real 1/hr rate constant for hydrolysis of organic N to ammonia in reach at 20 deg C
ptlp_solp ch_nut%bc4 real 1/hr rate constant for the decay of organic P to dissolved P in reach at 20 deg C
q2e_lt ch_nut%lao real NA Qual2E light averaging option. Qual2E defines four light averaging options. The only option currently available in SWAT is #2.
q2e_alg ch_nut%igropt int none Qual2E option for calculating the local specific growth rate of algae 1: multiplicative: u = mumax * fll * fnn * fpp 2: limiting nutrient: u…
chla_alg ch_nut%ai0 real ug chla/mg alg ratio of chlorophyll-a to algal biomass
alg_n ch_nut%ai1 real mg N/mg alg fraction of algal biomass that is nitrogen
alg_p ch_nut%ai2 real mg P/mg alg fraction of algal biomass that is phosphorus
alg_o2_prod ch_nut%ai3 real mg O2/mg alg the rate of oxygen production per unit of algal photosynthesis
alg_o2_resp ch_nut%ai4 real mg O2/mg alg the rate of oxygen uptake per unit of algae respiration
o2_nh3n ch_nut%ai5 real mg O2/mg N the rate of oxygen uptake per unit of NH3 nitrogen oxidation
o2_no2n ch_nut%ai6 real mg O2/mg N the rate of oxygen uptake per unit of NO2 nitrogen oxidation
alg_grow ch_nut%mumax real 1/hr maximum specific algal growth rate at 20 deg C
alg_resp ch_nut%rhoq real 1/day or 1/hr algal respiration rate
slr_act ch_nut%tfact real none fraction of solar radiation computed in the temperature heat balance that is photosynthetically active
lt_co ch_nut%k_l real MJ/(m2*hr) half-saturation coefficient for light
const_n ch_nut%k_n real mg N/L michaelis-menton half-saturation constant for nitrogen
const_p ch_nut%k_p real mg P/L michaelis-menton half saturation constant for phosphorus
lt_nonalg ch_nut%lambda0 real 1/m non-algal portion of the light extinction coefficient
alg_shd_l ch_nut%lambda1 real 1/(m*ug chla/L) linear algal self-shading coefficient
alg_shd_nl ch_nut%lambda2 real (1/m)(ug chla/L)**(-2/3) nonlinear algal self-shading coefficient
nh3_pref ch_nut%p_n real none algal preference factor for ammonia
description not read — —
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channel-lte.cha file.cio section: channel
read by sd_channel_read.f90:219
Field Fortran variable Type Units Description Points to
id k int none counter
name sd_dat%name char(16) — —
cha_ini sd_dat%initc char(16) — — initial.cha
cha_hyd sd_dat%hydc char(16) — — hyd-sed-lte.cha
cha_sed sd_dat%sedc char(16) — —
cha_nut sd_dat%nutc char(16) — — nutrients.cha
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hyd-sed-lte.cha file.cio section: channel
read by sd_hydsed_read.f90:66
Field Fortran variable Type Units Description Points to
name sd_chd%name char(25) — —
order sd_chd%order int — —
wd sd_chd%chw real m channel width
dp sd_chd%chd real m channel depth
slp sd_chd%chs real m/m channel slope
len sd_chd%chl real km channel length
mann sd_chd%chn real — channel Manning's n
k sd_chd%chk real mm/h channel bottom conductivity
erod_fact sd_chd%bank_exp real — bank erosion exponent
cov_fact sd_chd%cov real 0-1 channel cover factor
sinu sd_chd%sinu real none sinuousity - ratio of channel length and straight line length
eq_slp sd_chd%vcr_coef real — critical velocity coefficient
d50 sd_chd%d50 real mm channel median sediment size
clay sd_chd%ch_clay real % clay percent of bank and bed
carbon sd_chd%carbon real % carbon percent of bank and bed
dry_bd sd_chd%ch_bd real t/m3 dry bulk density
side_slp sd_chd%chss real — channel side slope
bankfull_flo sd_chd%bankfull_flo real — bank full flow rate
fps sd_chd%fps real m/m flood plain slope
fpn sd_chd%fpn real — flood plain Manning's n
n_conc sd_chd%n_conc real mg/kg nitrogen concentration in channel bank
p_conc sd_chd%p_conc real mg/kg phosphorus concentration in channel bank
p_bio sd_chd%p_bio real frac fraction of p in bank that is bioavailable
description not read — —
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initial.res file.cio section: reservoir
read by res_read_init.f90:51
Field Fortran variable Type Units Description Points to
name res_init_dat_c%init char(25) — initial data-points to initial.cha
org_min res_init_dat_c%org_min char(25) — points to initial organic-mineral input file om_water.ini
pest res_init_dat_c%pest char(25) — points to initial pesticide input file
path res_init_dat_c%path char(25) — points to initial pathogen input file
hmet res_init_dat_c%hmet char(25) — points to initial heavy metals input file
salt res_init_dat_c%salt char(25) — points to initial salt input file
description not read — —

re
se

rv
oi

r

reservoir.res file.cio section: reservoir
read by res_read.f90:74
Field Fortran variable Type Units Description Points to
id k int — —
name res_dat_c%name char(25) — —
init res_dat_c%init char(25) — initial data-points to initial.res initial.res
hyd res_dat_c%hyd char(25) — points to hydrology.res for hydrology inputs hydrology.res
rel res_dat_c%release char(25) — 0=simulated; 1=measured outflow res_rel.dtl
sed res_dat_c%sed char(25) — sediment inputs-points to sediment.res sediment.res
nut res_dat_c%nut char(25) — nutrient inputs-points to nutrient.res nutrients.res
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hydrology.res file.cio section: reservoir
read by res_read_hyd.f90:49
Field Fortran variable Type Units Description Points to
name res_hyddb%name char(25) — —
yr_op res_hyddb%iyres int none year of the sim that the res becomes operational
mon_op res_hyddb%mores int none month the res becomes operational
area_ps res_hyddb%psa real ha res surface area when res is filled to princ spillway
vol_ps res_hyddb%pvol real ha-m vol of water needed to fill the res to the princ spillway (read in as ha-m and converted to m^3)
area_es res_hyddb%esa real ha res surface area when res is filled to emerg spillway
vol_es res_hyddb%evol real ha-m vol of water needed to fill the res to the emerg spillway (read in as ha-m and converted to m^3)
k res_hyddb%k real mm/hr hydraulic conductivity of the res bottom
evap_co res_hyddb%evrsv real none lake evap coeff
shp_co1 res_hyddb%br1 real none vol-surface area coefficient for reservoirs (model estimates if zero)
shp_co2 res_hyddb%br2 real none vol-surface area coefficient for reservoirs (model estimates if zero)
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sediment.res file.cio section: reservoir
read by res_read_sed.f90:55
Field Fortran variable Type Units Description Points to
name res_sed%name char(25) — —
sed_amt res_sed%nsed real kg/L normal amt of sed in res (read in as mg/L and convert to kg/L)
d50 res_sed%d50 real um median particle size of suspended and benthic sediment
carbon res_sed%carbon real % organic carbon in suspended and benthic sediment
bd res_sed%bd real t/m^3 bulk density of benthic sediment
sed_stl res_sed%sed_stlr real none sediment settling rate
stl_vel res_sed%velsetlr real m/d sediment settling velocity
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nutrients.res file.cio section: reservoir
read by res_read_nut.f90:55
Field Fortran variable Type Units Description Points to
name res_nut%name char(25) — —
mid_start res_nut%ires1 int none beg of mid-year nutrient settling "season"
mid_end res_nut%ires2 int none end of mid-year nutrient settling "season"
mid_n_stl res_nut%nsetlr1 real frac nit mass loss rate for mid-year period
n_stl res_nut%nsetlr2 real frac nit mass loss rate for remainder of year
mid_p_stl res_nut%psetlr1 real frac phos mass loss rate for mid-year period
p_stl res_nut%psetlr2 real frac phos mass loss rate for remainder of year
chla_co res_nut%nsolr real none loss rate for souble n - no3, nh3, no2
secchi_co res_nut%psolr real none loss rate for soluble p
theta_n res_nut%theta_n real none temperature adjustment for nitrogen loss (settling)
theta_p res_nut%theta_p real none temperature adjustment for phosphorus loss (settling)
n_min_stl res_nut%conc_nmin real ppm minimum nitrogen concentration for settling
p_min_stl res_nut%conc_pmin real ppm minimum phosphorus concentration for settling
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weir.res file.cio section: reservoir
read by res_read_weir.f90:55
Field Fortran variable Type Units Description Points to
name res_weir%name char(25) — —
linear_c res_weir%c real none weir discharge linear coefficient
exp_k res_weir%k real none weir discharge exponential coefficient
width res_weir%w real m width
height res_weir%h real m height of weir above bottoom of impoundment
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wetland.wet file.cio section: reservoir
read by wet_read.f90:66
Field Fortran variable Type Units Description Points to
id k int none counter
name wet_dat_c%name char(25) — —
init wet_dat_c%init char(25) — initial data-points to initial.res initial.res
hyd wet_dat_c%hyd char(25) — points to hydrology.res for hydrology inputs hydrology.wet
rel wet_dat_c%release char(25) — 0=simulated; 1=measured outflow res_rel.dtl
sed wet_dat_c%sed char(25) — sediment inputs-points to sediment.res sediment.res
nut wet_dat_c%nut char(25) — nutrient inputs-points to nutrient.res nutrients.res
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hydrology.wet file.cio section: reservoir
read by wet_read_hyd.f90:56
Field Fortran variable Type Units Description Points to
name wet_hyddb%name char(25) — —
hru_ps wet_hyddb%psa real frac fraction of hru area at principal spillway (ie: when surface inlet riser flow starts)
dp_ps wet_hyddb%pdep real mm average depth of water at principal spillway
hru_es wet_hyddb%esa real frac fraction of hru area at emergency spillway (ie: when starts to spill into ditch)
dp_es wet_hyddb%edep real mm average depth of water at emergency spillway
k wet_hyddb%k real mm/hr hydraulic conductivity of the wetland bottom
evap wet_hyddb%evrsv real none wetland evap coeff
vol_area_co wet_hyddb%acoef real none vol-surface area coefficient for hru impoundment
vol_dp_a wet_hyddb%bcoef real none vol-depth coefficient for hru impoundment
vol_dp_b wet_hyddb%ccoef real none vol-depth coefficient for hru impoundment
hru_frac wet_hyddb%frac real none fraction of hru that drains into impoundment
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rout_unit.def file.cio section: routing_unit
read by ru_read_elements.f90:126
Field Fortran variable Type Units Description Points to
id numb int — —
name ru_def%name char(16) — —
elem_tot nspu int — —
elements elem_cnt int ×n — — rout_unit.ele
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rout_unit.ele file.cio section: routing_unit
read by ru_read_elements.f90:71
Field Fortran variable Type Units Description Points to
id k int — —
name ru_elem%name char(16) — —
obj_typ ru_elem%obtyp char(3) — object type- 1=hru, 2=hru_lte, 11=export coef, etc hru.con (by obj_typ)
obj_id ru_elem%obtypno int — 2-number of hru_lte"s or 1st hru_lte command
frac ru_elem%frac real — fraction of element in ru (expansion factor)
dlr ru_elem%dr_name char(16) — name of dr in delratio.del
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rout_unit.rtu file.cio section: routing_unit
read by ru_read.f90:230
Field Fortran variable Type Units Description Points to
id k int — —
name ru%name char(16) — —
define ru%dbsc%elem_def char(16) — —
dlr ru%dbsc%elem_dr char(16) — —
topo ru%dbsc%toposub_db char(16) — — topography.hyd
field ru%dbsc%field_db char(16) — — field.fld
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hru-data.hru file.cio section: hru
read by hru_read.f90:98
Field Fortran variable Type Units Description Points to
id k int — —
name hru_db%dbsc%name char(40) — —
topo hru_db%dbsc%topo char(40) — — topography.hyd
hydro hru_db%dbsc%hyd char(40) — — hydrology.hyd
soil hru_db%dbsc%soil char(40) — — soils.sol
lu_mgt hru_db%dbsc%land_use_mgt char(40) — — landuse.lum
soil_plant_init hru_db%dbsc%soil_plant_init char(40) — — soil_plant.ini
surf_stor hru_db%dbsc%surf_stor char(40) — — wetland.wet
snow hru_db%dbsc%snow char(40) — — snow.sno
field hru_db%dbsc%field char(40) — — field.fld
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initial.aqu file.cio section: aquifer
read by aqu_read_init.f90:53
Field Fortran variable Type Units Description Points to
name aqu_init_dat_c%name char(16) — xwalk with aqudb(iaqu)%aqu_ini
org_min aqu_init_dat_c%org_min char(16) — points to initial organic-mineral input file
pest aqu_init_dat_c%pest char(16) — points to initial pesticide input file
path aqu_init_dat_c%path char(16) — points to initial pathogen input file
hmet aqu_init_dat_c%hmet char(16) — points to initial heavy metals input file
salt aqu_init_dat_c%salt char(16) — points to initial salt input file
description not read — —
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aquifer.aqu file.cio section: aquifer
read by aqu_read.f90:55
Field Fortran variable Type Units Description Points to
id k int — index
name aqudb%aqunm char(16) — aquifer name
init aqudb%aqu_ini char(16) — initial aquifer data- points to name in initial.aqu initial.aqu
gw_flo aqudb%flo real mm flow from aquifer in current time step
dep_bot aqudb%dep_bot real m depth - mid-slope surface to bottom of aquifer
dep_wt aqudb%dep_wt real m depth - mid-slope surface to water table (initial)
no3_n aqudb%no3 real ppm NO3-N nitrate-N concentration in aquifer (initial)
sol_p aqudb%minp real ppm P mineral phosphorus concentration in aquifer (initial)
carbon aqudb%cbn real percent organic carbon in aquifer (initial)
flo_dist aqudb%flo_dist real m average flow distance to stream or object
bf_max aqudb%bf_max real mm maximum daily baseflow - when all channels are contributing
alpha_bf aqudb%alpha real 1/days lag factor for groundwater recession curve
revap aqudb%revap_co real — revap oefficient - evap=pet*revap_co
rchg_dp aqudb%seep real frac fraction of recharge that seeps from aquifer
spec_yld aqudb%spyld real m^3/m^3 specific yield of aquifer
hl_no3n aqudb%hlife_n real days half-life of nitrogen in groundwater
flo_min aqudb%flo_min real m water table depth for return flow to occur
revap_min aqudb%revap_min real m water table depth for revap to occur
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hydrology.hyd file.cio section: hydrology
read by hydrol_read.f90:47
Field Fortran variable Type Units Description Points to
name hyd_db%name char(16) — none | 0 | 0 | name
lat_ttime hyd_db%lat_ttime real — days | 0-120 | 0 | Exponential of the lateral flow travel time
lat_sed hyd_db%lat_sed real g/L sediment concentration in lateral flow
can_max hyd_db%canmx real mm H2O maximum canopy storage
esco hyd_db%esco real none soil evaporation compensation factor (0-1)
epco hyd_db%epco real none plant water uptake compensation factor (0-1)
orgn_enrich hyd_db%erorgn real none organic N enrichment ratio, if left blank the model will calculate for every event
orgp_enrich hyd_db%erorgp real none organic P enrichment ratio, if left blank the model will calculate for every event
cn3_swf hyd_db%cn3_swf real none soil water at cn3 - 0=fc; .99=near saturation
bio_mix hyd_db%biomix real none biological mixing efficiency. Mixing of soil due to activity of earthworms and other soil biota. Mixing is performed at the end of every c…
perco hyd_db%perco real — none | 0-1 | percolation coefficient - linear adjustment to daily perc
lat_orgn hyd_db%lat_orgn real ppm organic N concentration in lateral flow
lat_orgp hyd_db%lat_orgp real ppm organic P concentration in lateral flow
pet_co hyd_db%pet_co real none coefficient related to radiation used in Hargreaves equation
latq_co hyd_db%latq_co real — none | 0-1 | lateral soil flow coefficient - linear adjustment to daily lat flow
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topography.hyd file.cio section: hydrology
read by topo_read.f90:51
Field Fortran variable Type Units Description Points to
name topo_db%name char(16) — —
slp topo_db%slope real — hru_slp(:) | m/m | average slope steepness in HRU
slp_len topo_db%slope_len real — slsubbsn(:) | m | average slope length for erosion
lat_len topo_db%lat_len real — slsoil(:) | m | slope length for lateral subsurface flow
dist_cha topo_db%dis_stream real — dis_stream(:) | m | average distance to stream
depos topo_db%dep_co real — deposition coefficient
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field.fld file.cio section: hydrology
read by field_read.f90:49
Field Fortran variable Type Units Description Points to
name field_db%name char(16) — —
len field_db%length real — m | field length for wind erosion
wd field_db%wid real — m | field width for wind erosion
ang field_db%ang real — deg | field angle for wind erosion
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tiledrain.str file.cio section: structural
read by sdr_read.f90:45
Field Fortran variable Type Units Description Points to
name sdr%name char(40) — —
dp sdr%depth real — mm | depth of drain tube from the soil surface
t_fc sdr%time real — hrs | time to drain soil to field capacity
lag sdr%lag real — hours | drain tile lag time
rad sdr%radius real — mm | effective radius of drains
dist sdr%dist real — mm | distance between two drain tubes or tiles
drain sdr%drain_co real — mm/day | drainage coefficient
pump sdr%pumpcap real — mm/hr | pump capacity
lat_ksat sdr%latksat real !na multiplication factor to determine lat sat hyd conductivity for profile
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septic.str file.cio section: structural
read by sep_read.f90:43
Field Fortran variable Type Units Description Points to
name sep%name char(13) — —
typ sep%typ int none septic system type
yr sep%yr int — year the septic system became operational
operation sep%opt int none Septic system operation flag (1=active,2=failing,0=not operated)
residents sep%cap real none Number of permanent residents in the house
area sep%area real m^2 average area of drainfield of individual septic systems
t_fail sep%tfail int days time until falling systems gets fixed
dp_bioz sep%z real mm depth to the top of the biozone layer from the ground surface
thk_bioz sep%thk real mm thickness of biozone layer
cha_dist sep%strm_dist real km distance to the stream from the septic
sep_dens sep%density real — number of septic systems per square kilometer
bm_dens sep%bd real kg/m^3 density of biomass
bod_decay sep%bod_dc real m^3/day BOD decay rate coefficient
bod_conv sep%bod_conv real — a conversion factor representing the proportion of mass
fc_lin sep%fc1 real none Linear coefficient for calculation of field capacity in the biozone
fc_exp sep%fc2 real none Exponential coefficient for calculation of field capacity in the biozone
fecal_decay sep%fecal real m^3/day fecal coliform bacteria decay rate coefficient
tds_conv sep%plq real none conversion factor for plaque from TDS
mort sep%mrt real none mortality rate coefficient
resp sep%rsp real none respiration rate coefficient
slough1 sep%slg1 real none slough-off calibration parameter
slough2 sep%slg2 real none slough-off calibration parameter
nit sep%nitr real none nitrification rate coefficient
denit sep%denitr real none denitrification rate coefficient
p_sorp sep%pdistrb real (L/kg) Linear P sorption distribution coefficient
p_sorp_max sep%psorpmax real (mg P/kg Soil) Maximum P sorption capacity
solp_slp sep%solpslp real — Slope of the linear effluent soluble P equation
solp_int sep%solpintc real — Intercept of the linear effluent soluble P equation
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filterstrip.str file.cio section: structural
read by scen_read_filtstrip.f90:45
Field Fortran variable Type Units Description Points to
name filtstrip_db%name char(40) — —
flag filtstrip_db%vfsi int — on/off flag for vegetative filter strip
fld_vfs filtstrip_db%vfsratio real — contouring USLE P factor
con_vfs filtstrip_db%vfscon real — fraction of the total runoff from the entire field
cha_q filtstrip_db%vfsch real — fraction of flow entering the most concentrated 10% of the VFS. which is fully channelized
description not read — —
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grassedww.str file.cio section: structural
read by scen_read_grwway.f90:45
Field Fortran variable Type Units Description Points to
name grwaterway_db%name char(40) — —
flag grwaterway_db%grwat_i int none On/off Flag for waterway simulation
mann grwaterway_db%grwat_n real none Mannings"s n for grassed waterway
sed_co grwaterway_db%grwat_spcon real none sediment transport coefficant defined by user
dp grwaterway_db%grwat_d real m depth of Grassed waterway
wd grwaterway_db%grwat_w real none width of grass waterway
len grwaterway_db%grwat_l real km length of Grass Waterway
slp grwaterway_db%grwat_s real m/m slope of grass waterway
description not read — —
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bmpuser.str file.cio section: structural
read by scen_read_bmpuser.f90:43
Field Fortran variable Type Units Description Points to
name bmpuser_db%name char(40) — —
flag bmpuser_db%bmp_flag int — —
sed_eff bmpuser_db%bmp_sed real % Sediment removal by BMP
ptlp_eff bmpuser_db%bmp_pp real % Particulate P removal by BMP
solp_eff bmpuser_db%bmp_sp real % Soluble P removal by BMP
ptln_eff bmpuser_db%bmp_pn real % Particulate N removal by BMP
soln_eff bmpuser_db%bmp_sn real % Soluble N removal by BMP
bact_eff bmpuser_db%bmp_bac real % Bacteria removal by BMP
description not read — —
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plants.plt file.cio section: hru_parm_db
read by plant_parm_read.f90:55
Field Fortran variable Type Units Description Points to
name pldb%plantnm char(40) none crop name
plnt_typ pldb%typ char(18) none plant category warm_annual cold_annual warm_annual_tuber cold_annual_tuber perennial
gro_trig pldb%trig char(18) none phenology trigger moisture_gro temp_gro
nfix_co pldb%nfix_co real none n fixation coefficient (0.5 legume; 0 non-legume)
days_mat pldb%days_mat int days days to maturity - if zero use hu for entire growing season
bm_e pldb%bio_e real (kg/ha/(MJ/m**2) biomass-energy ratio
harv_idx pldb%hvsti real (kg/ha)/(kg/ha) harvest index: crop yield/aboveground biomass
lai_pot pldb%blai real none max (potential) leaf area index
frac_hu1 pldb%frgrw1 real none fraction of the growing season corresponding to the 1st point on optimal leaf area development curve
lai_max1 pldb%laimx1 real none frac of max leaf area index corresponding to the 1st point on optimal leaf area development curve
frac_hu2 pldb%frgrw2 real none fraction of the growing season corresponding to the 2nd point on optimal leaf area development curve
lai_max2 pldb%laimx2 real none fraction of max leaf area index corresponding to the 2nd point on optimal leaf area development curve
hu_lai_decl pldb%dlai real none frac of growing season when leaf are declines
dlai_rate pldb%dlai_rate real none exponent that governs lai decline rate
can_ht_max pldb%chtmx real m maximum canopy height
rt_dp_max pldb%rdmx real m maximum root depth
tmp_opt pldb%t_opt real deg C optimal temp for plant growth
tmp_base pldb%t_base real deg C minimum temp for plant growth
frac_n_yld pldb%cnyld real kg N/kg yld frac of nitrogen in yield
frac_p_yld pldb%cpyld real kg P/kg yld frac of phosphorus in yield
frac_n_em pldb%pltnfr1 real kg N/kg biomass nitrogen uptake parm #1
frac_n_50 pldb%pltnfr2 real kg N/kg biomass nitrogen uptake parm #2
frac_n_mat pldb%pltnfr3 real kg N/kg/biomass nitrogen uptake parm #3
frac_p_em pldb%pltpfr1 real kg P/kg/biomass phoshorus uptake parm #1
frac_p_50 pldb%pltpfr2 real kg P/kg/biomass phoshorus uptake parm #2
frac_p_mat pldb%pltpfr3 real kg P/kg/biomass phoshorus uptake parm #3
harv_idx_ws pldb%wsyf real (kg/ha)/(kg/ha) value of harvest index bet 0 and HVSTI
usle_c_min pldb%usle_c real none minimum value of the USLE C factor for water erosion
stcon_max pldb%gsi real m/s maximum stomatal conductance
vpd pldb%vpdfr real kPa vapor pressure deficit at which GMAXFR is valid
frac_stcon pldb%gmaxfr real none fraction of max stomatal conductance that is achieved at the vapor pressure deficit defined by VPDFR
ru_vpd pldb%wavp real none rate of decline in radiation use efficiency
co2_hi pldb%co2hi real uL CO2/L air CO2 concentration higher than the ambient corresponding to the 2nd point on radiation use efficiency curve
bm_e_hi pldb%bioehi real (kg/ha)/(MJ/m**2) biomass-energy ratio when plant is in an environment with CO2 level equal to the value of CO2HI.
plnt_decomp pldb%rsdco_pl real none plant residue decomposition coeff
lai_min pldb%alai_min real m**2/m**2 min LAI during winter dormant period
bm_tree_acc pldb%laixco_tree real none coefficient to estimate max lai during tree growth
yrs_mat pldb%mat_yrs int years years to maturity
bm_tree_max pldb%bmx_peren real metric tons/ha max biomass for forest
ext_co pldb%ext_coef real — light extinction coefficient
leaf_tov_mn pldb%leaf_tov_min real months perennial leaf turnover rate with minimum stress (complete turnover in 12 mon)
leaf_tov_mx pldb%leaf_tov_max real months perennial leaf turnover rate with maximum stress (complete turnover in 3 mon)
bm_dieoff pldb%bm_dieoff real frac above ground biomass that dies off at dormancy
rt_st_beg pldb%rsr1 real frac initial root to shoot ratio at the beg of growing season
rt_st_end pldb%rsr2 real frac root to shoot ratio at the end of the growing season
plnt_pop1 pldb%pop1 real plants/m^2 plant population corresponding to the 1st point on the population lai curve
frac_lai1 pldb%frlai1 real frac frac of max leaf area index corresponding to the 1st point on the leaf area development curve
plnt_pop2 pldb%pop2 real plants/m^2 plant population corresponding to the 2nd point on the population lai curve
frac_lai2 pldb%frlai2 real frac frac of max leaf area index corresponding to the 2nd point on the leaf area development curve
frac_sw_gro pldb%frsw_gro real frac 30 day sum of P-PET to initiate growth of tropical plants during monsoon season - pcom()%plcur()%iseason
aeration pldb%aeration real — aeration stress factor
rsd_pctcov pldb%rsd_pctcov real — residue factor for percent cover equation
rsd_covfac pldb%rsd_covfac real — residue factor for surface cover (C factor) equation
description unmapped — —
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fertilizer.frt file.cio section: hru_parm_db
read by fert_parm_read.f90:47
Field Fortran variable Type Units Description Points to
name fertdb%fertnm char(16) — —
min_n fertdb%fminn real kg minN/kg frt fract of fert which is mineral nit (NO3+NH3)
min_p fertdb%fminp real kg minN/kg frt frac of fert which is mineral phos
org_n fertdb%forgn real kg orgN/kg frt frac of fert which is org n
org_p fertdb%forgp real kg orgP/kg frt frac of fert which is org p
nh3_n fertdb%fnh3n real kg NH3-N/kg N frac of mineral N content of fert which is NH3
pathogens not read — —
description not read — —
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tillage.til file.cio section: hru_parm_db
read by till_parm_read.f90:47
Field Fortran variable Type Units Description Points to
name tilldb%tillnm char(16) — —
mix_eff tilldb%effmix real none mixing efficiency of tillage operation
mix_dp tilldb%deptil real mm depth of mixing caused by tillage
rough tilldb%ranrns real mm random roughness
ridge_ht tilldb%ridge_ht real mm ridge height
ridge_sp tilldb%ridge_sp real mm ridge interval (or row spacing)
description not read — —
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pesticide.pes file.cio section: hru_parm_db
read by pest_parm_read.f90:48
Field Fortran variable Type Units Description Points to
name pestdb%name char(16) — pesticide name
soil_ads pestdb%koc real (mL/g) soil adsorption coeff normalized for soil org carbon content
frac_wash pestdb%washoff real none frac of pesticide on foliage which is washed off by rainfall event
hl_foliage pestdb%foliar_hlife real days half-life of pest on foliage
hl_soil pestdb%soil_hlife real days half-life of pest in soil
solub pestdb%solub real mg/L (ppm) solubility of chemical in water
aq_hlife pestdb%aq_hlife real days aquatic half-life
aq_volat pestdb%aq_volat real m/day aquatic volatilization coeff
mol_wt pestdb%mol_wt real g/mol molecular weight - to calculate mixing velocity
aq_resus pestdb%aq_resus real m/day aquatic resuspension velocity for pesticide sorbed to sediment
aq_settle pestdb%aq_settle real m/day aquatic settling velocity for pesticide sorbed to sediment
ben_act_dep pestdb%ben_act_dep real m depth of active benthic layer
ben_bury pestdb%ben_bury real m/day burial velocity in benthic sediment
ben_hlife pestdb%ben_hlife real days half-life of pest in benthic sediment
pl_uptake pestdb%pl_uptake real none fraction taken up by plant
description pestdb%descrip char(32) — pesticide description
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urban.urb file.cio section: hru_parm_db
read by urban_parm_read.f90:46
Field Fortran variable Type Units Description Points to
name urbdb%urbnm char(16) — —
frac_imp urbdb%fimp real fraction fraction of HRU area that is imp
frac_dc_imp urbdb%fcimp real fraction fraction of HRU that is classified as directly connected imp
curb_den urbdb%curbden real km/ha curb length density
urb_wash urbdb%urbcoef real 1/mm wash-off coefficient for removal of constituents from an imp surface
dirt_max urbdb%dirtmx real kg/curb km max amt of solids allowed to build up on imp surfaces
t_halfmax urbdb%thalf real days time for the amt of solids on imp areas to build up to 1/2 max level
conc_totn urbdb%tnconc real mg N/kg sed conc of total nitrogen in suspended solid load from imp areas
conc_totp urbdb%tpconc real mg P/kg sed conc of total phosphorus in suspened solid load from imp areas
conc_no3n urbdb%tno3conc real mg NO3-N/kg sed conc of NO3-N in suspended solid load from imp areas
urb_cn urbdb%urbcn2 real none moisture condition II curve number for imp areas
description not read — —
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septic.sep file.cio section: hru_parm_db
read by septic_parm_read.f90:48
Field Fortran variable Type Units Description Points to
name sepdb%sepnm char(20) — —
q_rate sepdb%qs real m3/d flow rate of the septic tank effluent per capita (sptq)
bod sepdb%bodconcs real mg/l biological oxygen demand of the septic tank effluent
tss sepdb%tssconcs real mg/l concentration of total suspended solid in the septic tank effluent
nh4_n sepdb%nh4concs real mg/l concentration of total phosphorus in the septic tank effluent
no3_n sepdb%no3concs real mg/l concentration of nitrate in the septic tank effluent
no2_n sepdb%no2concs real mg/l concentration of nitrite in the septic tank effluent
org_n sepdb%orgnconcs real mg/l concentration of organic nitrogen in the septic tank effluent
min_p sepdb%minps real mg/l concentration of mineral phosphorus in the septic tank effluent
org_p sepdb%orgps real mg/l concentration of organic phosphorus in the septic tank effluent
fcoli sepdb%fcolis real mg/l concentration of fecal coliform in the septic tank effluent
description not read — —
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snow.sno file.cio section: hru_parm_db
read by snowdb_read.f90:48
Field Fortran variable Type Units Description Points to
name snodb%name char(40) — —
fall_tmp snodb%falltmp real deg C snowfall temp
melt_tmp snodb%melttmp real deg C snow melt base temp
melt_max snodb%meltmx real mm/deg C/day Max melt rate for snow during year (June 21)
melt_min snodb%meltmn real mm/deg C/day Min melt rate for snow during year (Dec 21)
tmp_lag snodb%timp real none snow pack temp lag factor (0-1)
snow_h2o snodb%covmx real mm H20 snow water content at full ground cover
cov50 snodb%cov50 real none frac of covmx at 50% snow cover
snow_init snodb%init_mm real mm H20 initial snow water content at start of simulation

op
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harv.ops file.cio section: ops
read by mgt_read_harvops.f90:44
Field Fortran variable Type Units Description Points to
name harvop_db%name char(40) — —
harv_typ harvop_db%typ char(40) none grain;biomass;residue;tree;tuber
harv_idx harvop_db%hi_ovr real (kg/ha)/(kg/ha) harvest index target specified at harvest
harv_eff harvop_db%eff real none harvest efficiency: fraction of harvested yield that is removed the remainder becomes residue on the soil surface
harv_bm_min harvop_db%bm_min real kg/ha minimum biomass to allow harvest
description not read — —
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graze.ops file.cio section: ops
read by mgt_read_grazeops.f90:49
Field Fortran variable Type Units Description Points to
name grazeop_db%name char(40) — —
fert grazeop_db%fertnm char(40) — — fertilizer.frt
bm_eat grazeop_db%eat real (kg/ha)/day dry weight of biomass removed by grazing daily
bm_tramp grazeop_db%tramp real (kg/ha)/day dry weight of biomass removed by trampling daily
man_amt grazeop_db%manure real (kg/ha)/day dry weight of manure deposited
grz_bm_min grazeop_db%biomin real kg/ha minimum plant biomass for grazing
description not read — —
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irr.ops file.cio section: ops
read by mgt_read_irrops.f90:48
Field Fortran variable Type Units Description Points to
name irrop_db%name char(40) — —
amt_mm irrop_db%amt_mm real mm irrigation application amount
eff_frac irrop_db%eff real — irrigation in-field efficiency
sumq_frac irrop_db%surq real frac surface runoff ratio
dep_sub irrop_db%dep_mm real mm depth of application for subsurface irrigation
salt_ppm irrop_db%salt real mg/kg concentration of total salt in irrigation
no3_ppm irrop_db%no3 real mg/kg concentration of nitrate in irrigation
po4_ppm irrop_db%po4 real mg/kg concentration of phosphate in irrigation
description not read — —

op
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chem_app.ops file.cio section: ops
read by mgt_read_chemapp.f90:45
Field Fortran variable Type Units Description Points to
name chemapp_db%name char(40) — —
chem_form chemapp_db%form char(40) — solid; liquid
app_typ chemapp_db%op_typ char(40) — operation type-spread; spray; inject; direct
app_eff chemapp_db%app_eff real — application efficiency
foliar_eff chemapp_db%foliar_eff real — foliar efficiency
inject_dp chemapp_db%inject_dep real mm injection depth
surf_frac chemapp_db%surf_frac real — surface fraction-amount in upper 10 mm
drift_pot chemapp_db%drift_pot real — drift potential
aerial_unif chemapp_db%aerial_unif real — aerial uniformity
description not read — —

op
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fire.ops file.cio section: ops
read by mgt_read_fireops.f90:45
Field Fortran variable Type Units Description Points to
name fire_db%name char(40) — —
chg_cn2 fire_db%cn2_upd real — change in SCS curve number II value
frac_burn fire_db%fr_burn real — fraction burned
description not read — —

op
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sweep.ops file.cio section: ops
read by mgt_read_sweepops.f90:47
Field Fortran variable Type Units Description Points to
name sweepop_db%name char(40) — —
swp_eff sweepop_db%eff real none removal efficiency of sweeping operation
frac_curb sweepop_db%fr_curb real none availability factor, the fraction of the curb length that is sweepable
description not read — —
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landuse.lum file.cio section: lum
read by landuse_read.f90:56
Field Fortran variable Type Units Description Points to
name lum%name char(40) — name of the land use and management (from hru-data.hru pointer)
cal_group lum%cal_group char(40) — calibration group (not currently used)
plnt_com lum%plant_cov char(40) — plant community initialization (pointer to plants.ini) plant.ini
mgt lum%mgt_ops char(40) — management operations (pointer to management.sch) management.sch
cn2 lum%cn_lu char(40) — land use for curve number table (pointer to cntable.lum) cntable.lum
cons_prac lum%cons_prac char(40) — conservation practice from table (cons_practice.lum) cons_practice.lum
urban lum%urb_lu char(40) — type of urban land use- ie. residential, industrial, etc (urban.urb) urban.urb
urb_ro lum%urb_ro char(40) — urban runoff model "usgs_reg", simulate using USGS regression eqs "buildup_washoff", simulate using build up/wash off alg
ov_mann lum%ovn char(40) — Manning"s "n" land use type for overland flow (ovn_table.lum) ovn_table.lum
tile lum%tiledrain char(40) — tile drainage (pointer to tiledrain.str tiledrain.str
sep lum%septic char(40) — septic tanks (pointer to septic.str) septic.str
vfs lum%fstrip char(40) — filter strips (pointer to filterstrip.str) filterstrip.str
grww lum%grassww char(40) — grass waterways (pointer to grassedww.str) grassedww.str
bmp lum%bmpuser char(40) — user specified removal efficiency (pointer to bmpuser.str) bmpuser.str

lu
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management.sch file.cio section: lum
read by mgt_read_mgtops.f90:61, mgt_read_mgtops.f90:77, read_mgtops.f90:27
Field Fortran variable Type Units Description Points to
name sched%name char(40) — —
numb_ops sched%num_ops int — —
numb_auto sched%num_autos int — —

▸ auto-schedule line, one per numb_auto (no column header in the file)
[auto_name(iauto)] sched%auto_name char(40) — — lum.dtl
[auto_crop] sched%auto_crop char(40) — —
op_typ sched%mgt_ops%op char(40) — —
mon sched%mgt_ops%mon int — —
day sched%mgt_ops%day int — —
hu_sch sched%mgt_ops%husc real — —
op_data1 sched%mgt_ops%op_char char(40) — —
op_data2 sched%mgt_ops%op_plant char(40) — —
op_data3 sched%mgt_ops%op3 real — none | application amount (mm or kg/ha)
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cntable.lum file.cio section: lum
read by cntbl_read.f90:45
Field Fortran variable Type Units Description Points to
name cn%name char(40) — name includes abbrev for lu/treatment/condition
cn_a cn%cn real — curve number
cn_b cn%cn real — curve number
cn_c cn%cn real — curve number
cn_d cn%cn real — curve number
description not read — —
treat not read — —
cond_cov not read — —
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cons_practice.lum file.cio section: lum
read by cons_prac_read.f90:45
Field Fortran variable Type Units Description Points to
name cons_prac%name char(40) — name of conservation practice
usle_p cons_prac%pfac real — usle p factor
slp_len_max cons_prac%sl_len_mx real — m      !maximum slope length
description not read — —
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ovn_table.lum file.cio section: lum
read by overland_n_read.f90:44
Field Fortran variable Type Units Description Points to
name overland_n%name char(40) — name of conservation practice
ovn_mean overland_n%ovn real — overland flow mannings n - mean
ovn_min overland_n%ovn_min real — overland flow mannings n - min
ovn_max overland_n%ovn_max real — overland flow mannings n - max
description not read — —

ch
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cal_parms.cal file.cio section: chg
read by cal_parm_read.f90:33, cal_parm_read.f90:42
Field Fortran variable Type Units Description Points to

▸ line 2: record count (no column header in the file)
[mchg_par] mchg_par int — —
name cal_parms%name char(25) — cn2, esco, awc, etc.
obj_typ cal_parms%ob_typ char(25) — object type the parameter is associated with (hru, chan, res, basin, etc)
abs_min cal_parms%absmin real — minimum range for variable
abs_max cal_parms%absmax real — maximum change for variable
units cal_parms%units char(25) — units used for each parameter

in
it

plant.ini file.cio section: init
read by readpcom.f90:62, readpcom.f90:68
Field Fortran variable Type Units Description Points to
pcom_name pcomdb%name char(40) — —
plt_cnt pcomdb%plants_com int — —
rot_yr_ini pcomdb%rot_yr_ini int — —
plt_name pcomdb%pl%cpnm char(40) — — plants.plt
lc_status pcomdb%pl%igro char(1) — land cover status n = no land cover growing y = land cover growing
lai_init pcomdb%pl%lai real m**2/m**2 leaf area index
bm_init pcomdb%pl%bioms real kg/ha land cover/crop biomass
phu_init pcomdb%pl%phuacc real — frac of plant heat unit acc.
plnt_pop pcomdb%pl%pop real — —
yrs_init pcomdb%pl%fr_yrmat real years fraction of current year of growth to years to maturity
rsd_init pcomdb%pl%rsdin real kg/ha initial residue cover
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soil_plant.ini file.cio section: init
read by soil_plant_init.f90:47
Field Fortran variable Type Units Description Points to
name sol_plt_ini%name char(40) — —
sw_frac sol_plt_ini%sw_frac real — —
nutrients sol_plt_ini%nutc char(40) — — nutrients.sol
pest sol_plt_ini%pestc char(40) — —
path sol_plt_ini%pathc char(40) — —
hmet sol_plt_ini%saltc char(40) — —
salt sol_plt_ini%hmetc char(40) — —

in
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om_water.ini file.cio section: init
read by om_water_init.f90:54
Field Fortran variable Type Units Description Points to
name om_init_name char(16) — —
flo om_init_water%flo real m^3 volume of water
sed om_init_water%sed real metric tons sediment
orgn om_init_water%orgn real kg N organic N
sedp om_init_water%sedp real kg P organic P
no3 om_init_water%no3 real kg N NO3-N
solp om_init_water%solp real kg P mineral (soluble P)
chl_a om_init_water%chla real kg chlorophyll-a
nh3 om_init_water%nh3 real kg N NH3
no2 om_init_water%no2 real kg N NO2
cbn_bod om_init_water%cbod real kg carbonaceous biological oxygen demand
dis_ox om_init_water%dox real kg dissolved oxygen
san om_init_water%san real tons detached sand
sil om_init_water%sil real tons detached silt
cla om_init_water%cla real tons detached clay
sag om_init_water%sag real tons detached small ag
lag om_init_water%lag real tons detached large ag
grv om_init_water%grv real tons gravel
tmp om_init_water%temp real deg c temperature
c not read — —

so
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soils.sol file.cio section: soils
read by soil_db_read.f90:65, soil_db_read.f90:71
Field Fortran variable Type Units Description Points to
name soildb%s%snam char(20) NA soil series name
nly soildb%s%nly int none number of soil layers
hyd_grp soildb%s%hydgrp char(16) NA hydrologic soil group
dp_tot soildb%s%zmx real mm maximum rooting depth
anion_excl soildb%s%anion_excl real none fraction of porosity from which anions are excluded
perc_crk soildb%s%crk real none crack volume potential of soil
texture soildb%s%texture char(16) — texture of soil
dp soildb%ly%z real mm depth to bottom of soil layer
bd soildb%ly%bd real Mg/m**3 bulk density of the soil
awc soildb%ly%awc real mm H20/mm soil available water capacity of soil layer
soil_k soildb%ly%k real mm/hr saturated hydraulic conductivity of soil layer. Index:(layer,HRU)
carbon soildb%ly%cbn real % percent organic carbon in soil layer
clay soildb%ly%clay real none fraction clay content in soil material (UNIT CHANGE!)
silt soildb%ly%silt real % percent silt content in soil material
sand soildb%ly%sand real none fraction of sand in soil material
rock soildb%ly%rock real % percent of rock fragments in soil layer
alb soildb%ly%alb real none albedo when soil is moist
usle_k soildb%ly%usle_k real — USLE equation soil erodibility (K) factor
ec soildb%ly%ec real dS/m electrical conductivity of soil layer
caco3 soildb%ly%cal real % soil CaCo3
ph soildb%ly%ph real — soil Ph

so
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nutrients.sol file.cio section: soils
read by solt_db_read.f90:47
Field Fortran variable Type Units Description Points to
name solt_db%name char(16) — —
exp_co solt_db%exp_co real — depth coefficient to adjust concentrations for depth
lab_p solt_db%lab_p real ppm labile P in soil surface
nitrate solt_db%nitrate real ppm nitrate N in soil surface
fr_hum_act solt_db%fr_hum_act real 0-1 fraction of soil humus that is active
hum_c_n solt_db%hum_c_n real ratio humus C:N ratio (range 8-12)
hum_c_p solt_db%hum_c_p real ratio humus C:P ratio (range 70-90)
inorgp solt_db%inorgp real ppm inorganic P in soil surface - not currently used
watersol_p solt_db%watersol_p real ppm water soluble P in soil surface - not currently used
h3a_p solt_db%h3a_p real ppm h3a P in soil surface - not currently used
mehlich_p solt_db%mehlich_p real ppm Mehlich P in soil surface - not currently used
bray_strong_p solt_db%bray_strong_p real ppm Bray P in soil surface - not currently used
description not read — —
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lum.dtl file.cio section: decision_table
read by dtbl_lum_read.f90:44, dtbl_lum_read.f90:53, dtbl_lum_read.f90:70, dtbl_lum_read.f90:96
Field Fortran variable Type Units Description Points to

▸ line 2: number of tables (no column header in the file)
[mdtbl] mdtbl int none ending of loop
name dtbl_lum%name char(40) — name of the decision table
conds dtbl_lum%conds int — number of conditions
alts dtbl_lum%alts int — number of alternatives
acts dtbl_lum%acts int — number of actions
var dtbl_lum%cond%var char(25) — condition variable (ie volume, flow, sw, time, etc)
obj dtbl_lum%cond%ob char(25) — object variable (ie res, hru, canal, etc)
obj_num dtbl_lum%cond%ob_num int — object number
lim_var dtbl_lum%cond%lim_var char(25) — limit variable (ie evol, pvol, fc, ul, etc)
lim_op dtbl_lum%cond%lim_op char(25) — limit operator (*,+,-)
lim_const dtbl_lum%cond%lim_const real — limit constant
alt1..altN dtbl_lum%alt char(25) ×n — condition alternatives
act_typ dtbl_lum%act%typ char(25) — type of action (ie reservoir release, irrigate, fertilize, etc)
obj dtbl_lum%act%ob char(25) — object variable (ie res, hru, canal, etc)
obj_num dtbl_lum%act%ob_num int — object number
name dtbl_lum%act%name char(25) — name of action
option dtbl_lum%act%option char(40) — action option - specific to type of action (ie for reservoir, option to input rate, days of drawdown, weir equation pointer, etc
const dtbl_lum%act%const real — constant used for rate, days, etc
const2 dtbl_lum%act%const2 real — additional constant used for rate, days, etc
fp dtbl_lum%act%file_pointer char(25) — pointer for option (ie weir equation pointer)
outcome dtbl_lum%act_outcomes char(1) ×n — action outcomes ("y" to perform action; "n" to not perform)
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res_rel.dtl file.cio section: decision_table
read by dtbl_res_read.f90:39, dtbl_res_read.f90:48, dtbl_res_read.f90:62, dtbl_res_read.f90:70
Field Fortran variable Type Units Description Points to

▸ line 2: number of tables (no column header in the file)
[mdtbl] mdtbl int none ending of loop
name dtbl_res%name char(40) — name of the decision table
conds dtbl_res%conds int — number of conditions
alts dtbl_res%alts int — number of alternatives
acts dtbl_res%acts int — number of actions
var dtbl_res%cond%var char(25) — condition variable (ie volume, flow, sw, time, etc)
obj dtbl_res%cond%ob char(25) — object variable (ie res, hru, canal, etc)
obj_num dtbl_res%cond%ob_num int — object number
lim_var dtbl_res%cond%lim_var char(25) — limit variable (ie evol, pvol, fc, ul, etc)
lim_op dtbl_res%cond%lim_op char(25) — limit operator (*,+,-)
lim_const dtbl_res%cond%lim_const real — limit constant
alt1..altN dtbl_res%alt char(25) ×n — condition alternatives
act_typ dtbl_res%act%typ char(25) — type of action (ie reservoir release, irrigate, fertilize, etc)
obj dtbl_res%act%ob char(25) — object variable (ie res, hru, canal, etc)
obj_num dtbl_res%act%ob_num int — object number
name dtbl_res%act%name char(25) — name of action
option dtbl_res%act%option char(40) — action option - specific to type of action (ie for reservoir, option to input rate, days of drawdown, weir equation pointer, etc
const dtbl_res%act%const real — constant used for rate, days, etc
const2 dtbl_res%act%const2 real — additional constant used for rate, days, etc
fp dtbl_res%act%file_pointer char(25) — pointer for option (ie weir equation pointer)
outcome dtbl_res%act_outcomes char(1) ×n — action outcomes ("y" to perform action; "n" to not perform)
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ls_unit.ele file.cio section: regions
read by lsu_read_elements.f90:128
Field Fortran variable Type Units Description Points to
id k int — —
name lsu_elem%name char(16) — —
obj_typ lsu_elem%obtyp char(3) — object type- 1=hru, 2=hru_lte, 11=export coef, etc hru.con (by obj_typ)
obj_typ_no lsu_elem%obtypno int — 2-number of hru_lte"s or 1st hru_lte command
bsn_frac lsu_elem%bsn_frac real — fraction of element in basin (expansion factor)
sub_frac lsu_elem%ru_frac real — fraction of element in ru (expansion factor)
reg_frac not read — —
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ls_unit.def file.cio section: regions
read by lsu_read_elements.f90:37, lsu_read_elements.f90:71
Field Fortran variable Type Units Description Points to

▸ line 2: number of units (no column header in the file)
[mlsu] mlsu int none counter
id k int — —
name lsu_out%name char(16) — name of region - (number of regions = db_mx%lsu_out)
area lsu_out%area_ha real — area of landscape cataloging unit -hectares
elem_tot nspu int — —
elements elem_cnt int ×n — — ls_unit.ele
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aqu_catunit.ele file.cio section: regions
read by aqu_read_elements.f90:174
Field Fortran variable Type Units Description Points to
id k int — —
name acu_elem%name char(16) — —
obj_typ acu_elem%obtyp char(3) — object type- 1=hru, 2=hru_lte, 11=export coef, etc
obj_typ_no acu_elem%obtypno int — 2-number of hru_lte"s or 1st hru_lte command
bsn_frac acu_elem%bsn_frac real — fraction of element in basin (expansion factor)
sub_frac acu_elem%ru_frac real — fraction of element in ru (expansion factor)
reg_frac acu_elem%reg_frac real — fraction of element in calibration region (expansion factor)
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basin_crop_yld time steps in this model: yr, aa  (.txt)
drawn from basin_crop_yld_aa.txt line 2  ·  written by time_control.f90:312
Field Units Fortran variable Type Description
year — time%yrc int current calendar year
plant_no — iplt int —
plant_name — plts_bsn char(40) plant names simulated in current run
harv_area(ha) — bsn_crop_yld_aa%area_ha real area of crop harvested
yld(t) — bsn_crop_yld_aa%yield real yield mass removed in harvest
yld(t/ha) — crop_yld_t_ha real annual and ave annual basin crop yields
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basin_ls time steps in this model: aa  (.csv + .txt)
drawn from basin_ls_aa.txt line 2  ·  written by basin_output.f90:296  ·  units: basin_ls_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "       1" literal —
name — bsn%name char(25) —
sedyld tha bls_a%sedyld real sediment yield leaving the landscape caused by water erosion
sedorgn kgha bls_a%sedorgn real organic nitrogen transported in surface runoff
sedorgp kgha bls_a%sedorgp real organic phosphorus transported in surface runoff
surqno3 kgha bls_a%surqno3 real nitrate NO3-N transported in surface runoff
lat3no3 kgha bls_a%latno3 real nitrate NO3-N transported in lateral runoff
surqsolp kgha bls_a%surqsolp real soluble phosphorus transported in surface runoff
usle tons bls_a%usle real sediment erosion predicted with the USLE equation
sedminp kgha bls_a%sedminp real mineral phosphorus leaving the landscape transported in sediment
tileno3 kgha bls_a%tileno3 real nitrate NO3 in tile flow
lchlabp kgha bls_a%lchlabp real soluble P (labile) leaching past bottom soil layer
tilelabp kgha bls_a%tilelabp real soluble P (labile) in tile flow
satexn kgha bls_a%satexn real amt of NO3-N in saturation excess surface runoff in HRU for the day
plant_cov — not written —
mgt_ops — not written —
percn kgha not written —
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basin_nb time steps in this model: aa  (.csv + .txt)
drawn from basin_nb_aa.txt line 2  ·  written by basin_output.f90:283  ·  units: basin_nb_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "       1" literal —
name — bsn%name char(25) —
grzn kgha bnb_a%grazn real total nitrogen added to soil from grazing
grzp kgha bnb_a%grazp real total phophorous added to soil from grazing
lab_min_p kgha bnb_a%lab_min_p real phosphoros moving from the labile mineral pool to the active mineral pool
act_sta_p kgha bnb_a%act_sta_p real phosphorus moving from the active mineral pool to the stable mineral pool
fertn kgha bnb_a%fertn real total nitrogen applied to soil
fertp kgha bnb_a%fertp real total phosphorus applied to soil
fixn kgha bnb_a%fixn real nitrogen added to plant biomass via fixation
denit kgha bnb_a%denit real nitrogen lost from nitrate pool by denitrification
act_nit_n kgha bnb_a%act_nit_n real nitrogen moving from active organic pool to nitrate pool
act_sta_n kgha bnb_a%act_sta_n real nitrogen moving from active organic pool to stable pool
org_lab_p kgha bnb_a%org_lab_p real phosphorus moving from the organic pool to labile pool
rsd_nitorg_n kgha bnb_a%rsd_nitorg_n real nitrogen moving from the fresh organic pool (residue) to the nitrate (80%)…
rsd_laborg_p kgha bnb_a%rsd_laborg_p real phosphorus moving from the fresh organic pool (residue) to the labile (80%…
no3atmo kgha bnb_a%no3atmo real nitrate added to the soil from atmospheric deposition
nh4atmo kgha bnb_a%nh4atmo real ammonia added to the soil from atmospheric deposition
nuptake kgha bnb_a%nuptake real plant nitrogen uptake
puptake kgha bnb_a%puptake real plant phosphorus uptake
gwsoiln kgha bnb_a%gwsoiln real nitrate added to the soil from the aquifer (rtb gwflow)
gwsoilp kgha bnb_a%gwsoilp real Phos added to the soil from the aquifer (rtb gwflow)
plant_cov — not written —
mgt_ops — not written —
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basin_psc time steps in this model: aa  (.csv + .txt)
drawn from basin_psc_aa.txt line 2  ·  written by basin_recall_output.f90:59  ·  units: basin_psc_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
name — bsn%name char(25) —
flo m^3/s brec_a%flo real volume of water
sed tons brec_a%sed real sediment
orgn kgN brec_a%orgn real organic N
sedp kgP brec_a%sedp real organic P
no3 kgN brec_a%no3 real NO3-N
solp kgP brec_a%solp real mineral (soluble P)
chla kg brec_a%chla real chlorophyll-a
nh3 kgN brec_a%nh3 real NH3
no2 kgN brec_a%no2 real NO2
cbod kg brec_a%cbod real carbonaceous biological oxygen demand
dox kg brec_a%dox real dissolved oxygen
san tons brec_a%san real detached sand
sil tons brec_a%sil real detached silt
cla tons brec_a%cla real detached clay
sag tons brec_a%sag real detached small ag
lag tons brec_a%lag real detached large ag
grv tons brec_a%grv real gravel
null degc brec_a%temp real temperature
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basin_pw time steps in this model: aa  (.csv + .txt)
drawn from basin_pw_aa.txt line 2  ·  written by basin_output.f90:310  ·  units: basin_pw_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "       1" literal —
name — bsn%name char(25) —
lai m**2/m**2 bpw_a%lai real average leaf area index during timestep
bioms kgha bpw_a%bioms real average total plant biomass during timestep
yield kgha bpw_a%yield real harvested biomass yield (dry weight) during timestep
residue kgha bpw_a%residue real average surface residue cover during timestep
sol_tmp degc bpw_a%sol_tmp real average temperature of soil layer 2 during timestep
strsw ---- bpw_a%strsw real limiting water (drought) stress
strsa ---- bpw_a%strsa real excess water (aeration) stress
strstmp ---- bpw_a%strstmp real temperature stress
strsn ---- bpw_a%strsn real nitrogen stress
strsp ---- bpw_a%strsp real phosphorus stress
strss ---- bpw_a%strss real salinity stress
nplt kgha bpw_a%nplnt real plant uptake of nitrogen
percn kgha bpw_a%percn real nitrate NO3-N leached from bottom of soil profile
pplnt kgha bpw_a%pplnt real plant uptake of phosphorus
tmx degc bpw_a%tmx real average maximum temperature during timestep
tmn degc bpw_a%tmn real average minimum temperature during timestep
tmpav degc bpw_a%tmpav real average of daily air temperature during timestep
solarad mj/m^2 bpw_a%solrad real average solar radiation during timestep
wndspd m/s bpw_a%wndspd real average windspeed during timestep
rhum frac bpw_a%rhum real average relative humidity during timestep
phubas0 degc bpw_a%phubase0 real base zero potential heat units
lai_max m**2/m**2 bpw_a%lai_max real maximum leaf area index during timestep
bm_max kg/ha bpw_a%bm_max real maximum total plant biomass during timestep
bm_grow kg/ha bpw_a%bm_grow real total plant biomass growth during timestep
c_gro kg/ha bpw_a%c_gro real total plant carbon growth during timestep
plant_cov — not written —
mgt_ops — not written —
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basin_sd_cha time steps in this model: aa  (.csv + .txt)
drawn from basin_sd_cha_aa.txt line 2  ·  written by basin_sdchannel_output.f90:91  ·  units: basin_sd_cha_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "     1" literal —
name — bsn%name char(25) —
area ha bch_wat_a%area_ha real water body surface area
precip m^3 bch_wat_a%precip real precip on the water body
evap m^3 bch_wat_a%evap real evaporation from the water surface
seep m^3 bch_wat_a%seep real seepage from bottom of water body
flo_stor m^3 bch_stor_d%flo real volume of water
sed_stor tons bch_stor_d%sed real sediment
orgn_stor kgN bch_stor_d%orgn real organic N
sedp_stor kgP bch_stor_d%sedp real organic P
no3_stor kgN bch_stor_d%no3 real NO3-N
solp_stor kgP bch_stor_d%solp real mineral (soluble P)
chla_stor kg bch_stor_d%chla real chlorophyll-a
nh3_stor kgN bch_stor_d%nh3 real NH3
no2_stor kgN bch_stor_d%no2 real NO2
cbod_stor kg bch_stor_d%cbod real carbonaceous biological oxygen demand
dox_stor kg bch_stor_d%dox real dissolved oxygen
san_stor tons bch_stor_d%san real detached sand
sil_stor tons bch_stor_d%sil real detached silt
cla_stor tons bch_stor_d%cla real detached clay
sag_stor tons bch_stor_d%sag real detached small ag
lag_stor tons bch_stor_d%lag real detached large ag
grv_stor tons bch_stor_d%grv real gravel
null — bch_stor_d%temp real temperature
flo_in m^3/s bch_in_a%flo real volume of water
sed_in tons bch_in_a%sed real sediment
orgn_in kgN bch_in_a%orgn real organic N
sedp_in kgP bch_in_a%sedp real organic P
no3_in kgN bch_in_a%no3 real NO3-N
solp_in kgP bch_in_a%solp real mineral (soluble P)
chla_in kg bch_in_a%chla real chlorophyll-a
nh3_in kgN bch_in_a%nh3 real NH3
no2_in kgN bch_in_a%no2 real NO2
cbod_in kg bch_in_a%cbod real carbonaceous biological oxygen demand
dox_in kg bch_in_a%dox real dissolved oxygen
san_in tons bch_in_a%san real detached sand
sil_in tons bch_in_a%sil real detached silt
cla_in tons bch_in_a%cla real detached clay
sag_in tons bch_in_a%sag real detached small ag
lag_in tons bch_in_a%lag real detached large ag
grv_in tons bch_in_a%grv real gravel
null — bch_in_a%temp real temperature
flo_out m^3/s bch_out_a%flo real volume of water
sed_out tons bch_out_a%sed real sediment
orgn_out kgN bch_out_a%orgn real organic N
sedp_out kgP bch_out_a%sedp real organic P
no3_out kgN bch_out_a%no3 real NO3-N
solp_out kgP bch_out_a%solp real mineral (soluble P)
chla_out kg bch_out_a%chla real chlorophyll-a
nh3_out kgN bch_out_a%nh3 real NH3
no2_out kgN bch_out_a%no2 real NO2
cbod_out kg bch_out_a%cbod real carbonaceous biological oxygen demand
dox_out kg bch_out_a%dox real dissolved oxygen
san_out tons bch_out_a%san real detached sand
sil_out tons bch_out_a%sil real detached silt
cla_out tons bch_out_a%cla real detached clay
sag_out tons bch_out_a%sag real detached small ag
lag_out tons bch_out_a%lag real detached large ag
grv_out tons bch_out_a%grv real gravel
null — bch_out_a%temp real temperature
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basin_sd_chamorph time steps in this model: aa  (.csv + .txt)
drawn from basin_sd_chamorph_aa.txt line 2  ·  written by basin_chanmorph_output.f90:68  ·  units: basin_sd_chamorph_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "     1" literal —
name — bsn%name char(25) —
flo_in m^3/s bchsd_a%flo_in real average daily inflow rate during time step
geo_bf m^3/s bchsd_a%aqu_in real geomorphic aquifer flow into channel/aquifer inflow using geomorphic base…
flo_out m^3/s bchsd_a%flo real average daily outflow rate during timestep
peakr m^3/s bchsd_a%peakr real average peak runoff rate during timestep
sed_in tons bchsd_a%sed_in real sediment in
sed_out tons bchsd_a%sed_out real sediment out
washld tons bchsd_a%washld real wash load (suspended) out
bedld tons bchsd_a%bedld real bed load out
dep tons bchsd_a%dep real deposition in channel and flood plain
deg_btm tons bchsd_a%deg_btm real erosion of channel bottom
deg_bank tons bchsd_a%deg_bank real erosion of channel bank
hc_sed tons bchsd_a%hc_sed real erosion from gully head cut
width m bchsd_a%width real channel bank full top width at end of time step
depth m bchsd_a%depth real channel bank full depth at end of time step
slope m/m bchsd_a%slope real channel slope
deg_btm m bchsd_a%deg_btm_m real (m)           !downcutting of channel bottom
deg_bank m bchsd_a%deg_bank_m real widening of channel banks
hc_len m bchsd_a%hc_m real headcut retreat
flo_in_mm mm bchsd_a%flo_in_mm real inflow rate total sum for each time step
aqu_in_mm mm bchsd_a%aqu_in_mm real aquifer inflow rate total sum for each time step
flo_out_mm mm bchsd_a%flo_mm real outflow rate total sum for each time step
sed_stor tons bchsd_a%sed_stor real sed storage at end of timestep
n_tot kg_N bchsd_a%n_tot real total nitrogen leaving the reach
p_tot kg_P bchsd_a%p_tot real total phosphorus leaving the reach
dep_bf m/s bchsd_a%dep_bf real depth of water when reach is at bankfull depth
velav_bf m/s bchsd_a%velav_bf real average velocity when reach is at bankfull depth
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basin_sd_chanbud time steps in this model: aa  (.csv + .txt)
drawn from basin_sd_chanbud_aa.txt line 2  ·  written by basin_chanbud_output.f90:65  ·  units: basin_sd_chanbud_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "     1" literal —
name — bsn%name char(25) —
in_sed tons bch_sed_bud_a%in_sed real incoming sediment to channel
out_sed tons bch_sed_bud_a%out_sed real outgoing sediment from channel
fp_dep tons bch_sed_bud_a%fp_dep real flood plain deposition
ch_dep tons bch_sed_bud_a%ch_dep real channel deposition
bank_ero tons bch_sed_bud_a%bank_ero real channel bank erosion
bed_ero tons bch_sed_bud_a%bed_ero real channel bed erosion
in_no3 tons bch_sed_bud_a%in_no3 real incoming no3 to channel
in_orgn tons bch_sed_bud_a%in_orgn real incoming organic n to channel
out_no3 tons bch_sed_bud_a%out_no3 real outgoing no3 from channel
out_orgn tons bch_sed_bud_a%out_orgn real outgoing organic n from channel
fp_no3 tons bch_sed_bud_a%fp_no3 real flood plain no3 lost
bank_no3 tons bch_sed_bud_a%bank_no3 real bank no3 gain
bed_no3 tons bch_sed_bud_a%bed_no3 real bed no3 gain
fp_orgn tons bch_sed_bud_a%fp_orgn real flood plain organic n deposited
ch_orgn tons bch_sed_bud_a%ch_orgn real channel organic n deposited
bank_orgn tons bch_sed_bud_a%bank_orgn real bank organic n gain from erosion
bed_orgn tons bch_sed_bud_a%bed_orgn real bed organic n gain from erosion
in_solp tons bch_sed_bud_a%in_solp real incoming soluble p to channel
in_orgp tons bch_sed_bud_a%in_orgp real incoming organic p to channel
out_solp tons bch_sed_bud_a%out_solp real outgoing soluble p from channel
out_orgp tons bch_sed_bud_a%out_orgp real outgoing organic p from channel
fp_solp tons bch_sed_bud_a%fp_solp real flood plain soluble p lost
bank_solp tons bch_sed_bud_a%bank_solp real bank no3 gain
bed_solp tons bch_sed_bud_a%bed_solp real bed no3 gain
fp_orgp tons bch_sed_bud_a%fp_orgp real flood plain organic p deposited
ch_orgp tons bch_sed_bud_a%ch_orgp real channel organic p deposited
bank_orgp tons bch_sed_bud_a%bank_orgp real bank organic p gain from erosion
bed_orgp tons bch_sed_bud_a%bed_orgp real bed organic n gain from erosion
no3_orgn tons bch_sed_bud_a%no3_orgn real in channel transformation from no3 to organic n
solp_orgp tons bch_sed_bud_a%solp_orgp real in channel transformation from no3 to organic n
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basin_wb time steps in this model: aa  (.csv + .txt)
drawn from basin_wb_aa.txt line 2  ·  written by basin_output.f90:267  ·  units: basin_wb_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — "       1" literal —
gis_id — "       1" literal —
name — bsn%name char(25) —
precip mm bwb_a%precip real precipitation falling as rain and snow
snofall mm bwb_a%snofall real precipitation falling as snow, sleet or freezing rain
snomlt mm bwb_a%snomlt real snow or melting ice
surq_gen mm bwb_a%surq_gen real surface runoff generated from the landscape
latq mm bwb_a%latq real lateral soil flow
wateryld mm bwb_a%wateryld real water yield - sum of surface runoff, lateral soil flow and tile flow
perc mm bwb_a%perc real amt of water perc out of the soil profile & into the vadose zone
et mm bwb_a%et real actual evapotranspiration from the soil
ecanopy mm bwb_a%ecanopy real not reported
eplant mm bwb_a%eplant real plant transpiration
esoil mm bwb_a%esoil real soil evaporation
surq_cont mm bwb_a%surq_cont real surface runoff leaving the landscape
cn --- bwb_a%cn real average curve number value for timestep
sw_init mm bwb_a%sw_init real initial soil water content of soil profile at start of time step
sw_final mm bwb_a%sw_final real final soil water content of soil profile at end of time step
sw_ave mm bwb_a%sw real average soil water content of soil profile
sw_300 mm bwb_a%sw_300 real final soil water content of upper 300 mm at end of time step
sno_init mm bwb_a%sno_init real initial soil water content of snow pack
sno_final mm bwb_a%sno_final real final soil water content of snow pack
snopack mm bwb_a%snopack real water equivalent in snow pack
pet mm bwb_a%pet real potential evapotranspiration
qtile mm bwb_a%qtile real subsurface tile flow leaving the landscape
irr mm bwb_a%irr real irrigation water applied
surq_runon mm bwb_a%surq_runon real surface runoff from upland landscape
latq_runon mm bwb_a%latq_runon real lateral soil flow from upland landscape
overbank mm bwb_a%overbank real overbank flooding from channels
surq_cha mm bwb_a%surq_cha real surface runoff flowing into channels
surq_res mm bwb_a%surq_res real surface runoff flowing into reservoirs
surq_ls mm bwb_a%surq_ls real surface runoff flowing onto the landscape
latq_cha mm bwb_a%latq_cha real lateral soil flow into channels
latq_res mm bwb_a%latq_res real lateral soil flow into reservoirs
latq_ls mm bwb_a%latq_ls real lateral soil flow into a landscape element
gwsoilq mm bwb_a%gwsoil real groundwater transferred to soil profile (when water table is in soil profile) !r…
satex mm bwb_a%satex real saturation excess flow developed from high water table !rtb gwflow
satex_chan mm bwb_a%satex_chan real saturation excess flow reaching main channel !rtb gwflow
sw_change mm bwb_a%delsw real change in soil water volume !rtb gwflow
lagsurf mm bwb_a%lagsurf real surface runoff in transit to channel
laglatq mm bwb_a%laglatq real lateral flow in transit to channel
lagsatex mm bwb_a%lagsatex real saturation excess flow in transit to channel
wet_evap mm bwb_a%wet_evap real evaporation from wetland surface
wet_oflo mm bwb_a%wet_out real outflow (spill) from wetland
wet_stor mm bwb_a%wet_stor real volume stored in wetland at end of time period
plant_cov — cal_sim char(29) —
mgt_ops — cal_adj real —
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channel_sd time steps in this model: aa  (.csv + .txt)
drawn from channel_sd_aa.txt line 2  ·  written by sd_channel_output.f90:127  ·  units: channel_sd_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — ichan int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
area ha ch_wat_a%area_ha real water body surface area
precip m^3 ch_wat_a%precip real precip on the water body
evap m^3 ch_wat_a%evap real evaporation from the water surface
seep m^3 ch_wat_a%seep real seepage from bottom of water body
flo_stor m^3 ch_stor%flo real volume of water
sed_stor tons ch_stor%sed real sediment
orgn_stor kgN ch_stor%orgn real organic N
sedp_stor kgP ch_stor%sedp real organic P
no3_stor kgN ch_stor%no3 real NO3-N
solp_stor kgP ch_stor%solp real mineral (soluble P)
chla_stor kg ch_stor%chla real chlorophyll-a
nh3_stor kgN ch_stor%nh3 real NH3
no2_stor kgN ch_stor%no2 real NO2
cbod_stor kg ch_stor%cbod real carbonaceous biological oxygen demand
dox_stor kg ch_stor%dox real dissolved oxygen
san_stor tons ch_stor%san real detached sand
sil_stor tons ch_stor%sil real detached silt
cla_stor tons ch_stor%cla real detached clay
sag_stor tons ch_stor%sag real detached small ag
lag_stor tons ch_stor%lag real detached large ag
grv_stor tons ch_stor%grv real gravel
null — ch_stor%temp real temperature
flo_in m^3/s ch_in_a%flo real volume of water
sed_in tons ch_in_a%sed real sediment
orgn_in kgN ch_in_a%orgn real organic N
sedp_in kgP ch_in_a%sedp real organic P
no3_in kgN ch_in_a%no3 real NO3-N
solp_in kgP ch_in_a%solp real mineral (soluble P)
chla_in kg ch_in_a%chla real chlorophyll-a
nh3_in kgN ch_in_a%nh3 real NH3
no2_in kgN ch_in_a%no2 real NO2
cbod_in kg ch_in_a%cbod real carbonaceous biological oxygen demand
dox_in kg ch_in_a%dox real dissolved oxygen
san_in tons ch_in_a%san real detached sand
sil_in tons ch_in_a%sil real detached silt
cla_in tons ch_in_a%cla real detached clay
sag_in tons ch_in_a%sag real detached small ag
lag_in tons ch_in_a%lag real detached large ag
grv_in tons ch_in_a%grv real gravel
null — ch_in_a%temp real temperature
flo_out m^3/s ch_out_a%flo real volume of water
sed_out tons ch_out_a%sed real sediment
orgn_out kgN ch_out_a%orgn real organic N
sedp_out kgP ch_out_a%sedp real organic P
no3_out kgN ch_out_a%no3 real NO3-N
solp_out kgP ch_out_a%solp real mineral (soluble P)
chla_out kg ch_out_a%chla real chlorophyll-a
nh3_out kgN ch_out_a%nh3 real NH3
no2_out kgN ch_out_a%no2 real NO2
cbod_out kg ch_out_a%cbod real carbonaceous biological oxygen demand
dox_out kg ch_out_a%dox real dissolved oxygen
san_out tons ch_out_a%san real detached sand
sil_out tons ch_out_a%sil real detached silt
cla_out tons ch_out_a%cla real detached clay
sag_out tons ch_out_a%sag real detached small ag
lag_out tons ch_out_a%lag real detached large ag
grv_out tons ch_out_a%grv real gravel
null — ch_out_a%temp real temperature
water_temp degc ch_out_a%temp real temperature
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channel_sdmorph time steps in this model: aa  (.csv + .txt)
drawn from channel_sdmorph_aa.txt line 2  ·  written by sd_chanmorph_output.f90:65  ·  units: channel_sdmorph_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — ichan int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
flo_in m^3/s chsd_a%flo_in real average daily inflow rate during time step
geo_bf m^3/s chsd_a%aqu_in real geomorphic aquifer flow into channel/aquifer inflow using geomorphic base…
flo_out m^3/s chsd_a%flo real average daily outflow rate during timestep
peakr m^3/s chsd_a%peakr real average peak runoff rate during timestep
sed_in tons chsd_a%sed_in real sediment in
sed_out tons chsd_a%sed_out real sediment out
washld tons chsd_a%washld real wash load (suspended) out
bedld tons chsd_a%bedld real bed load out
dep tons chsd_a%dep real deposition in channel and flood plain
deg_btm tons chsd_a%deg_btm real erosion of channel bottom
deg_bank tons chsd_a%deg_bank real erosion of channel bank
hc_sed tons chsd_a%hc_sed real erosion from gully head cut
width m chsd_a%width real channel bank full top width at end of time step
depth m chsd_a%depth real channel bank full depth at end of time step
slope m/m chsd_a%slope real channel slope
deg_btm m chsd_a%deg_btm_m real (m)           !downcutting of channel bottom
deg_bank m chsd_a%deg_bank_m real widening of channel banks
hc_len m chsd_a%hc_m real headcut retreat
flo_in_mm mm chsd_a%flo_in_mm real inflow rate total sum for each time step
aqu_in_mm mm chsd_a%aqu_in_mm real aquifer inflow rate total sum for each time step
flo_out_mm mm chsd_a%flo_mm real outflow rate total sum for each time step
sed_stor tons chsd_a%sed_stor real sed storage at end of timestep
n_tot kg_N chsd_a%n_tot real total nitrogen leaving the reach
p_tot kg_P chsd_a%p_tot real total phosphorus leaving the reach
dep_bf m/s chsd_a%dep_bf real depth of water when reach is at bankfull depth
velav_bf m/s chsd_a%velav_bf real average velocity when reach is at bankfull depth

ou
tp

ut
s

crop_yld time steps in this model: yr, aa  (.csv + .txt)
drawn from crop_yld_aa.txt line 3  ·  written by hru_output.f90:386
Field Units Fortran variable Type Description

▸ line 2 of the file carries a banner, not a header: "--YIELD (kg/ha)--"
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — j int —
PLANTNM — pldb%plantnm char(40) crop name
MASS — pl_mass%yield_tot%m real total object mass
C — pl_mass%yield_tot%c real carbon mass
N — pl_mass%yield_tot%n real organic nitrogen mass
P — pl_mass%yield_tot%p real organic phosphorus mass

ou
tp

ut
s

hru_ls time steps in this model: aa  (.csv + .txt)
drawn from hru_ls_aa.txt line 2  ·  written by hru_output.f90:336  ·  units: hru_ls_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — j int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
sedyld tha hls_a%sedyld real sediment yield leaving the landscape caused by water erosion
sedorgn kgha hls_a%sedorgn real organic nitrogen transported in surface runoff
sedorgp kgha hls_a%sedorgp real organic phosphorus transported in surface runoff
surqno3 kgha hls_a%surqno3 real nitrate NO3-N transported in surface runoff
lat3no3 kgha hls_a%latno3 real nitrate NO3-N transported in lateral runoff
surqsolp kgha hls_a%surqsolp real soluble phosphorus transported in surface runoff
usle tons hls_a%usle real sediment erosion predicted with the USLE equation
sedminp kgha hls_a%sedminp real mineral phosphorus leaving the landscape transported in sediment
tileno3 kgha hls_a%tileno3 real nitrate NO3 in tile flow
lchlabp kgha hls_a%lchlabp real soluble P (labile) leaching past bottom soil layer
tilelabp kgha hls_a%tilelabp real soluble P (labile) in tile flow
satexn kgha hls_a%satexn real amt of NO3-N in saturation excess surface runoff in HRU for the day
plant_cov — lum%plant_cov char(40) plant community initialization (pointer to plants.ini)
mgt_ops — lum%mgt_ops char(40) management operations (pointer to management.sch)
percn kgha percn_aa real —

ou
tp

ut
s

hru_pw time steps in this model: aa  (.csv + .txt)
drawn from hru_pw_aa.txt line 2  ·  written by hru_output.f90:351  ·  units: hru_pw_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — j int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
lai m**2/m**2 hpw_a%lai real average leaf area index during timestep
bioms kgha hpw_a%bioms real average total plant biomass during timestep
yield kgha hpw_a%yield real harvested biomass yield (dry weight) during timestep
residue kgha hpw_a%residue real average surface residue cover during timestep
sol_tmp degc hpw_a%sol_tmp real average temperature of soil layer 2 during timestep
strsw ---- hpw_a%strsw real limiting water (drought) stress
strsa ---- hpw_a%strsa real excess water (aeration) stress
strstmp ---- hpw_a%strstmp real temperature stress
strsn ---- hpw_a%strsn real nitrogen stress
strsp ---- hpw_a%strsp real phosphorus stress
strss ---- hpw_a%strss real salinity stress
nplt kgha hpw_a%nplnt real plant uptake of nitrogen
percn kgha hpw_a%percn real nitrate NO3-N leached from bottom of soil profile
pplnt kgha hpw_a%pplnt real plant uptake of phosphorus
tmx degc hpw_a%tmx real average maximum temperature during timestep
tmn degc hpw_a%tmn real average minimum temperature during timestep
tmpav degc hpw_a%tmpav real average of daily air temperature during timestep
solarad mj/m^2 hpw_a%solrad real average solar radiation during timestep
wndspd m/s hpw_a%wndspd real average windspeed during timestep
rhum frac hpw_a%rhum real average relative humidity during timestep
phubas0 degc hpw_a%phubase0 real base zero potential heat units
lai_max m**2/m**2 hpw_a%lai_max real maximum leaf area index during timestep
bm_max kg/ha hpw_a%bm_max real maximum total plant biomass during timestep
bm_grow kg/ha hpw_a%bm_grow real total plant biomass growth during timestep
c_gro kg/ha hpw_a%c_gro real total plant carbon growth during timestep
plant_cov — lum%plant_cov char(40) plant community initialization (pointer to plants.ini)
mgt_ops — lum%mgt_ops char(40) management operations (pointer to management.sch)

ou
tp

ut
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hru_wb time steps in this model: aa  (.csv + .txt)
drawn from hru_wb_aa.txt line 2  ·  written by hru_output.f90:301  ·  units: hru_wb_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — j int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
precip mm hwb_a%precip real precipitation falling as rain and snow
snofall mm hwb_a%snofall real precipitation falling as snow, sleet or freezing rain
snomlt mm hwb_a%snomlt real snow or melting ice
surq_gen mm hwb_a%surq_gen real surface runoff generated from the landscape
latq mm hwb_a%latq real lateral soil flow
wateryld mm hwb_a%wateryld real water yield - sum of surface runoff, lateral soil flow and tile flow
perc mm hwb_a%perc real amt of water perc out of the soil profile & into the vadose zone
et mm hwb_a%et real actual evapotranspiration from the soil
ecanopy mm hwb_a%ecanopy real not reported
eplant mm hwb_a%eplant real plant transpiration
esoil mm hwb_a%esoil real soil evaporation
surq_cont mm hwb_a%surq_cont real surface runoff leaving the landscape
cn --- hwb_a%cn real average curve number value for timestep
sw_init mm hwb_a%sw_init real initial soil water content of soil profile at start of time step
sw_final mm hwb_a%sw_final real final soil water content of soil profile at end of time step
sw_ave mm hwb_a%sw real average soil water content of soil profile
sw_300 mm hwb_a%sw_300 real final soil water content of upper 300 mm at end of time step
sno_init mm hwb_a%sno_init real initial soil water content of snow pack
sno_final mm hwb_a%sno_final real final soil water content of snow pack
snopack mm hwb_a%snopack real water equivalent in snow pack
pet mm hwb_a%pet real potential evapotranspiration
qtile mm hwb_a%qtile real subsurface tile flow leaving the landscape
irr mm hwb_a%irr real irrigation water applied
surq_runon mm hwb_a%surq_runon real surface runoff from upland landscape
latq_runon mm hwb_a%latq_runon real lateral soil flow from upland landscape
overbank mm hwb_a%overbank real overbank flooding from channels
surq_cha mm hwb_a%surq_cha real surface runoff flowing into channels
surq_res mm hwb_a%surq_res real surface runoff flowing into reservoirs
surq_ls mm hwb_a%surq_ls real surface runoff flowing onto the landscape
latq_cha mm hwb_a%latq_cha real lateral soil flow into channels
latq_res mm hwb_a%latq_res real lateral soil flow into reservoirs
latq_ls mm hwb_a%latq_ls real lateral soil flow into a landscape element
gwsoilq mm hwb_a%gwsoil real groundwater transferred to soil profile (when water table is in soil profile) !r…
satex mm hwb_a%satex real saturation excess flow developed from high water table !rtb gwflow
satex_chan mm hwb_a%satex_chan real saturation excess flow reaching main channel !rtb gwflow
sw_change mm hwb_a%delsw real change in soil water volume !rtb gwflow
lagsurf mm hwb_a%lagsurf real surface runoff in transit to channel
laglatq mm hwb_a%laglatq real lateral flow in transit to channel
lagsatex mm hwb_a%lagsatex real saturation excess flow in transit to channel
wet_evap mm hwb_a%wet_evap real evaporation from wetland surface
wet_oflo mm hwb_a%wet_out real outflow (spill) from wetland
wet_stor mm hwb_a%wet_stor real volume stored in wetland at end of time period
plant_cov — lum%plant_cov char(40) plant community initialization (pointer to plants.ini)
mgt_ops — lum%mgt_ops char(40) management operations (pointer to management.sch)

ou
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recall time steps in this model: aa  (.csv + .txt)
drawn from recall_aa.txt line 2  ·  written by recall_output.f90:58  ·  units: recall_aa.csv line 3
Field Units Fortran variable Type Description
jday m^3 time%day int current day of simulation
mon tons time%mo int current month of simulation
day kgN time%day_mo int day of month (1-31)
yr kgP time%yrc int current calendar year
name kgN ob%name char(16) —
type kgP ob%typ char(8) object type - ie hru, hru_lte, sub, chan, res, recall
flo kg rec_a%flo real volume of water
sed kgN rec_a%sed real sediment
orgn kgN rec_a%orgn real organic N
sedp kg rec_a%sedp real organic P
no3 kg rec_a%no3 real NO3-N
solp tons rec_a%solp real mineral (soluble P)
chla tons rec_a%chla real chlorophyll-a
nh3 tons rec_a%nh3 real NH3
no2 tons rec_a%no2 real NO2
cbod tons rec_a%cbod real carbonaceous biological oxygen demand
dox tons rec_a%dox real dissolved oxygen
san — rec_a%san real detached sand
sil — rec_a%sil real detached silt
cla — rec_a%cla real detached clay
sag — rec_a%sag real detached small ag
lag — rec_a%lag real detached large ag
grv — rec_a%grv real gravel
null — rec_a%temp real temperature

ou
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sd_chanbud time steps in this model: aa  (.csv + .txt)
drawn from sd_chanbud_aa.txt line 2  ·  written by sd_chanbud_output.f90:65  ·  units: sd_chanbud_aa.csv line 3
Field Units Fortran variable Type Description
jday — time%day int current day of simulation
mon — time%mo int current month of simulation
day — time%day_mo int day of month (1-31)
yr — time%yrc int current calendar year
unit — ichan int —
gis_id — ob%gis_id int gis number for database purposes
name — ob%name char(16) —
in_sed tons ch_sed_bud_a%in_sed real incoming sediment to channel
out_sed tons ch_sed_bud_a%out_sed real outgoing sediment from channel
fp_dep tons ch_sed_bud_a%fp_dep real flood plain deposition
ch_dep tons ch_sed_bud_a%ch_dep real channel deposition
bank_ero tons ch_sed_bud_a%bank_ero real channel bank erosion
bed_ero tons ch_sed_bud_a%bed_ero real channel bed erosion
in_no3 tons ch_sed_bud_a%in_no3 real incoming no3 to channel
in_orgn tons ch_sed_bud_a%in_orgn real incoming organic n to channel
out_no3 tons ch_sed_bud_a%out_no3 real outgoing no3 from channel
out_orgn tons ch_sed_bud_a%out_orgn real outgoing organic n from channel
fp_no3 tons ch_sed_bud_a%fp_no3 real flood plain no3 lost
bank_no3 tons ch_sed_bud_a%bank_no3 real bank no3 gain
bed_no3 tons ch_sed_bud_a%bed_no3 real bed no3 gain
fp_orgn tons ch_sed_bud_a%fp_orgn real flood plain organic n deposited
ch_orgn tons ch_sed_bud_a%ch_orgn real channel organic n deposited
bank_orgn tons ch_sed_bud_a%bank_orgn real bank organic n gain from erosion
bed_orgn tons ch_sed_bud_a%bed_orgn real bed organic n gain from erosion
in_solp tons ch_sed_bud_a%in_solp real incoming soluble p to channel
in_orgp tons ch_sed_bud_a%in_orgp real incoming organic p to channel
out_solp tons ch_sed_bud_a%out_solp real outgoing soluble p from channel
out_orgp tons ch_sed_bud_a%out_orgp real outgoing organic p from channel
fp_solp tons ch_sed_bud_a%fp_solp real flood plain soluble p lost
bank_solp tons ch_sed_bud_a%bank_solp real bank no3 gain
bed_solp tons ch_sed_bud_a%bed_solp real bed no3 gain
fp_orgp tons ch_sed_bud_a%fp_orgp real flood plain organic p deposited
ch_orgp tons ch_sed_bud_a%ch_orgp real channel organic p deposited
bank_orgp tons ch_sed_bud_a%bank_orgp real bank organic p gain from erosion
bed_orgp tons ch_sed_bud_a%bed_orgp real bed organic n gain from erosion
no3_orgn tons ch_sed_bud_a%no3_orgn real in channel transformation from no3 to organic n
solp_orgp tons ch_sed_bud_a%solp_orgp real in channel transformation from no3 to organic n

INPUTS 72 files listed in file.cio and present in TxtInOut, in file.cio order, each drawn as one table; plus one representative of each climate data kind. Field = column header in the file; Fortran variable, Type, Units and Description = the derived-type component that column is read into, with its declaration comment. OUTPUTS 17 output kinds this model wrote (one table per kind). Field and Units from the file itself; variable and Description from the write statement.

SWAT+ Input / Output Data Model
Read from one SWATGenX-built SWAT+ model: HUC12 outlet 031002060700 (VPUID 0310)  ·  SWAT+ source: github.com/rafiei-vahid/swatplus @ 9482c07864f8 (ship/v1.0-50-deployed), the revision the engine printed in this model's outputs ("Revision ship-v1.0-50-1-g9482c07")  ·  2026-10-20
Like the USGS NHDPlus HR data-model poster: one table per file. Every field name is a column header of a real file; every type, unit and description is the Fortran declaration of the component the column is read into; an em dash means the source declares it without a comment.

How to read a table
name Field: the column header in the file (as written there).
[name] Field in brackets: a value on a line the file gives no header for; the name is the read-list variable.
bsn_prm%evlai Fortran variable: the component the column is read into (array indices dropped).
int  real  char(n) Type, as declared.  ×n: repeats on the line (implied-do read).
not read the column lies past the end of the read list; the engine skips it.
unmapped no component can be assigned to this column with confidence.
not written a header name the engine writes no value for.
file.ext Points to: the value names a record in that file.

file.cio sections (side band colour)
simulation basin climate (+ data files) connect
channel reservoir routing_unit hru
aquifer hydrology structural hru_parm_db
ops lum chg init
soils decision_table regions outputs

How the files connect
file.cio lists every input file. Arrows are pointer columns: the value in the source file's column names a record in the target file (the engine's cross-walk line is cited per pointer in model.json; values are checked against the target by check_poster.py).

file.cio

topo

hydro

soil

lu_mgt

soil_plant_init

surf_stor

snow

field

wgn

pcp

tmp

slr

hmd

wnd

cha_ini

cha_hyd

cha_nut

org_minorg_min

init

hyd

rel

sed

nut

init

hyd

rel

sed

nut

init

topo

field

elements

elements
plnt_com

mgt

cn2

cons_prac

urban

ov_mann

tile

sep

vfs

grww

bmp

plt_name

nutrients

fert

rtu

aqu

res

lcha

wstwstwstwstwst

[auto_name(iauto)]

aquifer.con

chandeg.con

hru.con

reservoir.con

rout_unit.con

rout_unit.rtu

hru-data.hru

graze.ops

ls_unit.def

aquifer.aqu

channel-lte.cha

weather-sta.cli

reservoir.res

rout_unit.def

field.fld

topography.hyd

hydrology.hyd

landuse.lum

snow.sno

soil_plant.ini

soils.sol

wetland.wet

fertilizer.frt

ls_unit.ele

initial.aqu

hyd-sed-lte.cha

initial.cha

nutrients.cha

hmd.cli

pcp.cli

slr.cli

tmp.cli

weather-wgn.cli

wnd.cli

hydrology.res

rout_unit.ele

initial.res

nutrients.res

res_rel.dtl

sediment.res

bmpuser.str

cntable.lum

cons_practice.lum

filterstrip.str

grassedww.str

management.sch

ovn_table.lum

plant.ini

septic.str

tiledrain.str

urban.urb

nutrients.sol

hydrology.wet

om_water.ini

lum.dtl

plants.plt

Not drawn as arrows: obj_typ + obj_id (outflow / element links) in aquifer.con, chandeg.con, ls_unit.ele, reservoir.con, rout_unit.con, rout_unit.ele point to records of aquifer.con, chandeg.con, hru.con, reservoir.con, rout_unit.con, by object type (hyd_connect.f90 select case on obj_typ).

Engine skeleton (Q1473 shared-state census, tree "forkmain")
Fortran files read 670
subprograms 977
subprograms reached in an object context 253
modules 77
variables with accesses 1,980
variables marked !$omp threadprivate 203
shared-state edges 14,071

daily dispatcher command_object calls, per object:
wallo_control  [OBJ:common] :83
hru_control  [OBJ:hru] :291
hru_lte_control  [OBJ:hru_lte] :296
ru_control  [OBJ:ru] :301
aqu_1d_control  [OBJ:aqu] :313
res_control  [OBJ:res] :326
sd_channel_control3  [OBJ:chandeg] :396
wallo_control  [OBJ:common] :437

Source: claude/swatplus-shared-state-map-2026-10-18 @ 3383abd7ae46, report/report_numbers.json and forkmain/calls.csv
(documents/ops/q1473-step1-shared-state-map-2026-10-18). forkmain = rafiei-vahid/swatplus main @ 5debb345d884, a later tree than the 9482c07 read
for the tables.

Drawn by SWATGenX from its SWAT+ fork's source, revision ship/v1.0-50-deployed. swatgenx.com
SWAT+ (Soil and Water Assessment Tool Plus) is open-source software by Jeffrey G. Arnold, Natalja Čerkasova, Michael J. White, Ryan Bailey, Kelly Thorp, Jaehak Jeong, Xuesong Zhang, Taci Ugraskan, Ann van Griensven, Hendrik Rathjens, Cibin Raj, Ximing Cai, William F. Geter, Olaf David, Jack R. Carlson and Kieu N. Le, as its citation file lists them, at institutions including the USDA Agricultural Research Service, Texas A&M AgriLife Research and Colorado State University. It is released under the GNU Lesser General Public License v2.1 (github.com/swat-model/swatplus). This data model is drawn from the SWAT+ source as SWATGenX runs it: our fork, github.com/rafiei-vahid/swatplus, revision ship/v1.0-50-deployed (9482c07864). The descriptions are the source code's own comments, reproduced under that licence. This is not an official SWAT+ document. To cite SWAT+, use its citation file (doi:10.5281/zenodo.14983534).
Counts (computed by render_poster.py from model.json): 72 input files + 5 climate data representatives drawn, 865 header columns (837 mapped to a Fortran component, 27 not read by the engine, 1 unmapped), 27 read-list rows for lines without a header, 64 pointer columns; 17 output kinds, 576 output columns. Built 2026-10-20 05:09 CEST / 2026-10-20 03:09 UTC by build_model.py + render_poster.py; checked by check_poster.py. Field types and descriptions from the SWAT+ source code (LGPL-2.1). Field names and units from the model's own files. Descriptions are the declaration comments as written in the source, shortened with an ellipsis only where a cell is too narrow (full text in model.json).

SWATGenX  ·  swatgenx.com


