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What is this!?

-
® Boundary condition:

» very general meaning [not specifically related to differential
equations solutions]

® Scheme:

» in this context, this refers to a technical piece of code [not a
scheme based on some given physical parametrization]

® Remark:

» this is not only for HAMMOLZ, but is a part of ECHAM and may
be used for any purpose




Rationale for having developed such a scheme

® Decoupling between acquisition and usage
» several possible acquisition modes for one single usage in code

» several usages (application modes) originating from one single dataset

® Consistent handling of common concepts

» e.g.time interpolation, vertical interpolation, etc...

® Avoiding code duplication

» no multiple netcdf reading subroutines

® Providing extra security

» e.g.routine checks, etc...

e Offering an easy, safe, efficient and versatile toolbox
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The boundary condition scheme components
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The boundary condition scheme components
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The boundary condition structure [bc_nml]
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The boundary condition structure [bc_nml]

ef_type W
ef_template

‘ef_varname
ef_geometry ~ Ibc_domain
| ef_timedef k | bc_minlev
. am __Botndary | ¢
- lef_timeoffset ondition | 'bc_maxlev
| Structure | -
ef_timeindex 'bc_mode
ef_interpolate _Ibc_relaxtime
ef factor

| ef _units
/ = : . —> Complete documentation

Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]

AC .
SNACTIE [ Type of input data
EFVALUE ef_type \\ L [origin]
EF_FILE -
- ef_template
EF_MOUE ~ W
‘ef_varname
ef_geometry ~ |bc_domain
ef_timedef \ | | bc_minlev
| __Boundary \
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef timeindex bc_mode
ef_interpolate bc_relaxtime
ef factor
| ef_units
: j . —> Complete documentation |
/ ef_value 9 Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]

| File name
may contain tokens, for
\ ef type [may : f
| / » e.g. year, resolution, etc... |
e \ I )
/ (Ciil template
| / ‘ef varname
STRING - _ :
— ef_geometry ~ Ibc_domain
ef_timedef \ | | bc_minlev
T __Boundary \“ﬁ 7
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef_timeindex 'bc_mode
ef_interpolate bc_relaxtime
ef factor
| ef_units
| ~ j . —> Complete documentation |
/ ef_value 9 Back to boundary

Click on any item to expand condition scheme components;




The boundary condition structure [bc_nml]

Variable name

‘2\/ ‘ef type X [as set in file]
‘ef template
¥
- ‘ef varname
STRINGV o / .
— ef_geometry ~ Ibc_domain
ef_timedef \ | | bc_minlev
A __Boundary \“ﬁ 7
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef_timeindex 'bc_mode
ef_interpolate bc_relaxtime
ef factor
| ef_units
| : j . —> Complete documentation |
/ ef_value 9 Back to boundary

Click on any item to expand condition scheme components;




| EF_3D

| EF_LONLAT
| EF_LATLEV
| EF_LEY

| EF_LAT

| EF_SINGLE

The boundary condition structure [bc_nml]

Spatial dimensionality
[as set in file]

Y...

Click on any item to expand

.....................................................

Back to boundary

. condition scheme components:



EF_TIMERESOLVED

EF_IGNOREYEAR

EF_CONSTANT
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The boundary condition structure [bc_nml]
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The boundary condition structure [bc_nml]

\
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ef_template
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Time offset as
compared to record
[in file time units]

bc_domain
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_Boundary |
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Structure | -
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Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]
o~ Index of time record in

file
/ ef_type X -

ef_template

ef varname

ef_geometry ~ Ibc_domain

| ef_timedef \ __ ‘bc_minlev

: __Boundary
ondition 'bc_maxlev
Structure | -

ef_timeoffset

INTEGER < ef timeindex bc_mode

ef_interpolate bc_relaxtime

ef factor

ef _units
: j . —> Complete documentation |

Back to boundary

Click on any item to expand condition scheme components;
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The boundary condition structure [bc_nml]

[ Time interpolation

: il
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_Boundary |
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Structure o
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The boundary condition structure [bc_nml]

o , Scaling factor
\ i1 [as compared to file
/ ef_type W P values]
S ~ lef_template
‘ef_varname
‘ef_geometry ~ Ibc_domain
ef_timedef k | bc_minlev
. =m \\_Botndary | ¢
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef_timeindex 'bc_mode
ef_interpolate | : _Ibc_relaxtime
— V |
<«——— lef_factor
| ef_units
/ : J . —> Complete documentation |
o lefvalue S Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]
o : Expected unit from file

\ ; [for information and
ef type : :
/ = r ¢ | potential further checks]
SRS ‘ . [;‘ - ~ J
SR ~ lef_template :
‘ef_varname
ef_geometry ;'. ~ Ibc_domain
ef_timedef k | ‘bc_minlev
. =m O\ _Botndary |
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef_timeindex 'bc_mode
ef_interpolate | _Ibc_relaxtime
ef_factor S
STRING < | ef_units
/ : J . —> Complete documentation |
/ ef_value 9 Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]

- o ;| Globally uniform value
EF_VALUE AV_ ‘ef_type L
— .~ lef_template
‘ef_varname
‘ef_geometry ~ Ibc_domain
ef_timedef | ‘bc_minlev
Ip— _Boundary \“ﬁ 7
- lef_timeoffset ondition 'bc_maxlev
| Structure | -
ef timeindex bc_mode
ef_interpolate bc_relaxtime
ef factor
| ef_units
~ j . —> Complete documentation :
efvalee L0y pack to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nm

. | BC_EVERYWHERE
Where the r |
boundary | BC_BOTTOM
ef_type |  condition is r
_ applied | BC_TOP
ef_temp'ate [lf altitude or .
: pressure, vertical | BC_LEVEL
interpolation r
‘ef_varname performed] | BC_ALTITUDE
S r V
ef_geometry 'bc_domain | BC_PRESSURE
| ef_timedef k bc_minlev
. am I\ Boundary |
- lef_timeoffset ondition | 'bc_maxlev
| Structure | -
ef timeindex bc_mode
ef_interpolate _Ibc_relaxtime
ef factor
| ef _units
/ - : . —> Complete documentation
efvalee L7y back o bourdary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nmlI

| Bounds for the
range of applicable
ef_type ‘levels’
[height-, pressure-,
ef template or model levels] r
. 7 B | BC_LEVEL
ef_varname | :':.‘.-.. yr BC_ALTITUDE
' | 1
ef_geometry 'bc_domain | BC_PRESSURE
| ef_timedef k -~ |bc_minlev -t [’NTEGER
o~ L\ Boundary f‘%‘ "-;‘ - \\;Yk
- lef_timeoffset ondition | ‘bc_maxlev = ] INTEGER
o Structure | - ' 4
ef timeindex bc_mode
ef_interpolate _Ibc_relaxtime
ef factor
| ef_units
/ - - J . —> Complete documentation :
o lef_value S Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]

[ Mode of
application
ef_type W - ,,
ef_template
| BC_REPLACE
‘ef_varname
" | BC_ADD
ef geometry bc_domain '
: 5 | | BC_RELAX
ef_timedef \ bc_minlev BC. SPECIAL
— .\l Boundary : 7
- lef_timeoffset ondition - Ibc_maxlev
| Structure -
ef_timeindex 'bc_mode
ef_interpolate _Ibc_relaxtime
ef factor
| ef_units
/ : J . —> Complete documentation |
; ef_value 9 Back to boundary

Click on any item to expand condition scheme components;



The boundary condition structure [bc_nml]

Relaxation time in seconds

ef_type
f = exp(~ 20 )
ef_template relex

x(t + At) =fxx(t) + (1 — f) x bec(t)
|

‘ef_varname i

ef geometry bc_domain

: N F'BC_RELAX
| ef_timedef k bc_minlev
- — _\\. _Boundary " 7
- lef_timeoffset ondition ~+ |bc_maxlev
| Structure .

ef_timeindex . |bc_mode

ef_interpolate _Ibc_relaxtime

ef factor

| ef _units
/ - : . —> Complete documentation !

Back to boundary

Click on any item to expand condition scheme components;



How to introduce a new boundary condition:

Basic recipe for high-end developers

>Declare new bc_nml [my_bc]

|

(}Assign values to all relevant |
properties of my_bc

(bCreate this boundary condition |
[function bc_define] |

(} Declare new integer [ibc] J

Click to expand

= -
-
-
-
-
S
-~ -

Only if
ef_type = EF_MODULE
BRREFS

' )
» From relevant code part,

fill/lupdate values carried by

“my_bc [sub. bc_set] |

Click to expand
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(b From any place in code, use this |
‘boundary condition [subr. bc_apply] |

Click to expand

.....................................................

.....................................................

Back to boundary
condltlon scheme components



How to introduce a new boundary condition:
Basic recipe for high-end developers

(’Dedare ew mteger [IbC] ’ (ibc = bc_define(‘some name’ ,my_bc,ndims) J

>Declare new bc_nml [my_bc] | <« ) |
(}Assign values to all relevant |

properties of my_bc
(bCreate this boundary condition |
[function bc_define] |
o e Click to expand

Only if
ef_type = EF_MODULE
BRRETS
>

» From relevant code part,
fill/update values carried by
~my_bc [sub. bc_set]

J
Click to expand
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] —> Complete documentation :

» From any place in code, use this
‘boundary condition [subr. bc_apply] |

.....................................................

Back to boundary
Click to expand condltlon scheme components




How to introduce a new boundary condition:
Basic recipe for high-end developers

r - - )
(’Dedare S el | 7] | REALCdp) :: z_my_bc_data(diml,dim2)
>Declare new bc_nml [my_bc] | %
J | CALL bc_apply(ibc,diml,dim2,z_my_bc_data)
l | zxy(1l:diml,1:dim2) = z_my_bc_data(l:diml,1:dim2) * ...
R _ y,
(}Assign values to all relevant |
properties of my_bc :

|

(bCreate this boundary condition |
[function bc_define] |

Click to expand

= -
-
-
-
-
S
-~ -

IREEFN

: )
» From relevant code part,

fill/update values carried by
~my_bc [sub. bc_set]

J
Click to expand
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» From any place in code, use this
‘boundary condition [subr. bc_apply] |

.....................................................

Back to boundary
condltlon scheme components

] —> Complete documentation :

Click to expand



How to introduce a new boundary condition:
Basic recipe for high-end developers

(} Declare new integer [ibc] | (REAL(dp) :: zefgh(diml,dim2) )
>Declare new bc_nml [my_bc] | _ ,
zefgh(l:diml,1:dim2) = ...
l 'CALL bc_set(ibc,diml,dim2,zefgh)
. | o _ y,
» Assign values to all relevant | A
properties of my_bc :

|

(bCreate this boundary condition |
[function bc_define] |

Click to expand

Only if
ef_type = EF_MODULE
BRRET

o4
-
...
-

: )
» From relevant code part,

fill/update values carried by
~my_bc [sub. bc_set]

J
Click to expand
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»From any place in code, use this
'boundary condition [subr. bc_apply] |

—> Complete documentation :
] Back to boundary
Click to expand condition scheme components:




How to introduce a new boundary condition:
Basic recipe for high-end developers
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. Back to boundary _
Click to expand . condition scheme components:




An example of runtime-oriented usage: the emi_spec matrix

= Sece Grazia’s talk

= Maybe now you understand better the meaning of these EF_XXX tags!?

( ~
# Forest fire:

FFIRE=EF_FILE, %TQ/2000/emiss_aerocom_II_%CO_wildfire_2000_%T0.nc, emiss_ffire, EF_LONLAT, EF_IGNOREYEAR,
EF_TIMEOFFSET=-14.0, fire

# Grass fire:

GFIRE=EF_FILE, %TQ/2000/emiss_aerocom_II_%CO_wildfire_2000_%T0.nc, emiss_gfire, EF_LONLAT, EF_IGNOREYEAR,
EF_TIMEOFFSET=-14.0, fire

# Industry:

IND=EF_FILE, %T0/2000/emiss_aerocom_II_%CO_anthropogenic_2000_%T@.nc, emiss_ind, EF_LONLAT, EF_IGNOREYEAR, surface
# Ships:

SHIPS=EF_FILE, %T0/2000/emiss_aerocom_II_%CO_ships_2000_%T0.nc, emiss_shp, EF_LONLAT, EF_IGNOREYEAR, level5@m
# Solvent:

SLV=EF_FILE, %T0/2000/emiss_aerocom_II_%CO_anthropogenic_2000_%T0@.nc, emiss_slv, EF_LONLAT, EF_IGNOREYEAR, surface
# Terrestrial:

TERR=EF_FILE, %T0@/emiss_aerocom_%CO_monthly_CLIM_%T@.nc, DMS_terr, EF_LONLAT, EF_IGNOREYEAR, surface
# Transport:

TRA=EF_FILE, %T0/2000/emiss_aerocom_II_%CO_anthropogenic_2000_%T0@.nc, emiss_tra, EF_LONLAT, EF_IGNOREYEAR, surface
# Waste:

WST=EF_FILE, %T0/2000/emiss_aerocom_II_%CO_anthropogenic_2000_%T0@.nc, emiss_wst, EF_LONLAT, EF_IGNOREYEAR, surface
# Dust:

DUST=EF_MODULE, surface

' # Oceanic:

OCEANI=EF_MODULE, surface

# Sea salt:

SEASALT=EF_MODULE, surface

)

.....................................................

.....................................................

, Back to boundary .
. condition scheme components:
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Complete documentation: h

| https://redmine.hammoz.ethz.ch/projects/hammoz/wiki/2_Technical Documentation#Users-guides
\ [ ECHAMé Boundary condition scheme-v02a.pdf ] Py
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