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TasLE |. Description of the progression of the versions of the RegCM system.
RegCMI RegCM2 RegCM2.5 RegCM3
Primary Dickinson et al. (1989) Giorgi and Shields (1999)
Giorgi et al. (1993a,b
references | Giorgiand Bates (1989) | '8 et 3l (1993ab) Pal et al. (2000)
. MM4 MM5 (hydrostartic) MMS5 (hydrostatic) MM5 (hydrostatic)
Dynamics
Anthes et al. (1987) Grell et al. (1994) Grell et al. (1994) Grell etal. (1994)
Radiative CCMI CCM2 CCM3 CCM3
transfer Kiehl et al. (1987) Briegleb (1992) Kiehl et al. (1996) Kiehl et al. (1996)
Boundary Local MNeonlocal, counter-gradient | Nonlocal, counter gradient | Nonlocal, counter gradient
layer Deardorff (1972) Holtslag et al. (1990) Heoltslag et al. (1990) Holtslag et al. (1990)
BATS la BATS le BATS le SUBBATS
Land surface
Dickinson et al. (1986) Dickinson et al. (1993) Dickinson et al. (1993) Giorgi et al. (2003a)
Convective Anthes—Kuo Grell (1993) Zha”ga:fg?;f”'a”e MIT (Emanuel 1991)
ipitati —|
precipitation Anthes (1977) Anthes (1977) Grell (1993) Anthes—Kuo, Grell (1993)
Resolvable Implicit Explicit SIMEX SUBEX
precipitation | Giorgi and Bates (1989) Hsie et al. (1984) Giorgi and Shields (1999) Pal et al. (2000)
i d Giorgi (1999 Sol . (2006
Aer‘oso_ls and Not available Not available Qian and Giorgi ( ] olmen et al. ( )
chemistry (no dusts) Zakey et al. (2006)
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The equations of a climate model

av Conservation

- £y Vp - = _ e
— V-V =—"2 _20xV+g+Fy

5 P Y of momentum
C,,((;—T +V-VT) = éZ—T+C)+FT Conservation

of energy
%+ V-Vp=—pv-V Conservation

of mass
% +V-vg= 4 F, Conservation

2 of water

p= pRT Equation of state
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1. Crop/mixed farming

2. Short grass

3. Evergreen needleleaftree
4. Deciduous needleleaf tree
5. Deciduous broadleaf tree
6. Evergreen broadleaf tree
7. Tall grass

8  Desert

9.  Tundra

10.  Irrigated Crop

11. Semi-desert

12.  Icecap/glacier

13. Bog or marsh

14. Inland water

15. Ocean

16. Evergreen shrub

17. Deciduous shrub
18. Mixed Woodland
19.  Forest/Field mosaic
20.  Water and Land mixture
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Parameter Land Cover/Vegetation Type
| ) 3 4 5 6 7 8 9 10 11 12 13 14 15 o 17 18
Max fractional
vegetation cover 085 080 080 080 080 090 080 000 060 080 035 000 080 000 000 080 08 080

Difference between max
fractional vegetation

coverandcoverat 269K 06 01 01 03 05 03 00 02 06 01 00 04 00 0.0 02 03 02 04
Roughness length (m) 008 005 100 100 o080 200 010 005 004 006 010 000 003 00004 00004 010 010 080
Displacementheight (m) 0.0 00 90 90 00 180 0.0 00 00 00 00 00 00 0.0 0.0 00 00 00
Min stomatal

resistence (s/m) 45 60 80 B0 120 60 60 200 B0 45 150 200 45 200 200 g0 1200100

Max Leaf Area Index 6 2 6 b 6 6 6 0 6 6 6 0 6 0
Min Leaf Area Index 05 03 5 | I h]

Stem (dead matter

area index) 0.5 40 20 20 20 20 20 05 05 20 20 20 20 20 20 20 20 20
Inverse square root of

leaf dimension (m~"/?) 10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Light sensitivity

factor (m* W) 002 002 006 006 006 006 002 002 002 002 002 002 002 002 002 002 002 006
Upper soil layer

depth (mm) 100 100 100 100 100 100 100 100 100 100 100 10O 100 100 100 100 100 100
Root zone soil

layer depth (mm) 1000 1000 1500 1500 2000 1500 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 2000
Depth of total

soil (mm) 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 300
Soil texture type 6 6 6 b 7 8 6 3 6 6 5 2 6 6 b 6 § 6
Sl color type b 3 4 4 4 4 1 3 3 2 I b 5 3 3 4

Vegetation albedo for
wavelengths < 0.7um  0.10 010 005 005 008 004 008 020 010 008 017 080 006 007 007 005 008 006
Vegetation albedo for
wavelengths > 0.7um 030 030 023 023 028 020 030 040 030 028 034 060 0I8 020 020 023 028 024
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The European Centre for Medium-Range Weather Forecasts ) ECMWF e
(Reanalysis datasets (T42,L15) from 1993-1997

ECMWEF 40 year reanalysis datasets (2.5 degree grid,L23) from ) ERA40 e
(1957-2002

ECMWEF 40 year reanalysis datasets, original model level fields: T, ) ERAHI e
U, V and log(Ps) are in spectral coefficients; orography and Q are at the reduced
(Gaussian grids. T159L60 (N80L60) from 1957-2002

The National Center for Environmental Prediction (NCEP) ) NNRP1 e
(Reanalysis datasets (2.5 degree grid, L17) from 1948—present.

The National Center for Environmental Prediction (NCEP) ) NNRP2 e
(Reanalysis datasets (2.5 degree grid, L17) from 1979-2005.
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From EC-Hamburg coupled GCM IPCC AR4 experiments (AGCM: ) EH50M e

MPI-OMGR1.5 256x220L40; Coupler: OASIS), 20C Echam5, T63L31; OGCM:

(1950-2000) and A1B (2001-2100) IPCC Emission Senario, T63, reformated pressure
(layer data
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Parameter | Description

iproj map projection
"LAMCON” = Lambert Conformal
'POLSTR’ = Polar Stereographic
'NORMER’ = Normal Mercator
'ROTMER’ = Rotated Mercator

iy number of grid points in y direction (i)

jx number of grid points in x direction (j)

kz number of vertical levels (k)

nsg number of subgrids in one direction

ds grid point separation in km

ptop pressure of model top in cb

clat central latitude of model domain in degrees

clon central longitude of model domain in degrees

plat pole latitude (only for rotated mercator projection)

plon pole longitude (only for rotated mercator projection)

truelatL Lambert true latitude (low latitude side)

truelon Lambert true latitude (high latitude side)

ntypec resolution of the global terrain and land-use data
60 =1 degree 5 =5 minute
30 =30 minute 3 = 3 minute
10 = 10 minute 2 =2 minute

ntypec_s same as ntypec, except for subgrid

h2opct if water percentage < h2opct, then land else water

ifanal true=perform cressman-type objective analysis

false=perform 16-point overlapping parabolic interpolation

smthbdy true=extra smoothing in boundaries

lakadj true=adjust lake levels according to obs

igrads true=output GrADS control file

ibigend | = big-endian (always 1)

ibyte for direct access open statements (1 or 4)

| for IFC8, SGI, DEC: 4 for PGI, IFC7, SUN, IBM

FUDGE_LND

land use fudge, true or false

FUDGE_TEX

texture fudge, true or false

FUDGE_LND_s

land use fudge for subgrid, true or false

FUDGE_.TEX

texture fudge for subgrid, true or false

filout terrain output filename including path
filetl GrADS control filename for output including path
IDATE1L beginning date of simulation (YYYYMMDDHH)
IDATE2 ending date of simulation (YYYYMMDDHH)
DATTYP global analysis dataset
"ECMWE” "ERA40” "ERAHI
"NNRP1’ 'NNRP2* 'NRP2W’*
EVGOM® "ENEST EHS0M
SSTTYP SST dataset
"GISST ‘OISST? TOINC? TOILWK?
for FVGCM: ‘FV_RF” FV_A2'
for ECHAM GCM- 'EHSRE’ CEHSAD’
LSMTYP LANDUSE legend, 'BATS’ or "USGS’
AERTYP AEROSOL datasets:
"AERO0DO’ Neither aerosol, nor dust used
AER01DO’ Biomass, SO2 + BC + OC, no dust
"AER10DO’ Anthropogenic, SO2 + BC + OC, no dust
AERI11DO’ Anthropogenic+Biomass, SO2 + BC + OC, no dust
AER00DI’ No aerosol, with dust
"AEROIDI1? Biomass, SO2 + BC + OC, with dust
"AERIODI’ Anthropogenic, SO2 + BC + OC, with dust
CAFRIIDI® Anthropogenic=Riomass SO? + RC = OC _with dust
ntex Number of SOIL TEXTURE categories, 17
NPROC Number of CPU used for parallel run.
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Variables Description

ht Surface elevation (m)
htsd Surface elevation standard deviation
landuse Surface landuse type
xlat Latitude of cross points
xlon Longitude of cross points
dlat Latitude of dot points
dlon Longitude of dot points
xmap Map factors of cross points
dmap Map factors of dot points
coriol Coriolis force
snowam Initial snow amount
mask land/sea mask
texture Soil texture

ICBCYYYYMMDDHH b sl juiiie cud —5 Jpu

Variables

Description

date

Date of simulation (header information)

Westerly wind (m s=1)

v

Southerly wind (m s~ )

t

Air temperature (K)

q

Specitic moisture (kg kg™")

px

Surface pressure (10hPa, or cb)

ts

Surface air temperature (K)

regem.in b o So5d sbban S cand -V oo

Physics parameter

Description

iboudy lateral boundary conditions; 0=fixed, 1=relaxation (linear),
2=time dependent, 3=time and inflow/outflow dependent
4=sponge, 5=relaxation (exponential)

ibltyp planetary boundary layer scheme; 1=Holtslag

icup cumulus scheme; 1=Anthes-Kuo, 2=Grell, 4=MIT-Emanuel

igee Grell Scheme Convective Closure Scheme;

|=Arakawa & Schubert, 2=Fritsch & Chappell

ipptls Large-scale precipitation scheme; 1=SUBEX

ioenfix ocean flux parameterization scheme; 1= BATS, 2=Zeng

ipgf pressure gradient scheme; O=normal way, 1= hydrostatic deduction

lakemod Lake model; O=no, I=yes

ichem Tracer/Chemistry model; 0=no, |=yes

Chemistry parameters

Description

idirect

direct radiative effect of aerosols

chtrname Chemistry tracer name

chtrsol fraction of tracer by wet removal
chtrdpv dry deposition velocities over land/ocean
dustbsiz dust-bin size range
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Restart parameters

Description

ifrest true or false for restart simulation
idate( start date of first simulation
idatel restart date
idate2 end date of restart simulation
nslice number of days for next model run

Timestep parameters

Description

radfrq time step for radiation model

abemh time step for LW absorption/emissivity
abatm time step for Ism
dt time step for atmosphere model
ibdyfrq lateral boundary conditions frequency

Output parameters

Description

ifsave save output for restart

savirq time interval to save output for restart (hr)
iftape save atmospheric output

tapfrq time interval to save atmospheric output (hr)
ifrad save radiation output

radisp time interval to save radiation output (hrs)
ifbat save surface model output
ifsub save sub-bats model output

batfrq time interval to save surface model output (hrs)
ifprt printer output

prtfrq time interval for printer output (hrs)

kxout k level of horizontal slice for printer output

jxsex jindex of the north-south vertical slice for printer output
iotyp Output format; 1=direct access, 2=sequential

ibintyp I=big_endian, 2=little_endian
ifchem save tracer model output

chemfrq time interval to save tracer model output (hrs)
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dx(km) dt(sec) abatr}l(sec) abemh(hr) radfrq(min)

10 30 90 18 30
20 60 120 18 30
30 100 300 18 30
45 150 300 18 30
50 150 450 18 30
60 200 600 18 30
90 225 900 18 30
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fort.10 — ../Input/DOMAIN
fort.10x — ../Input/ICBCYYYYMMDDHH
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Variables | Description |
u Eastward wind (m s~ ")

\ Northward wind (m s ")

W Omega (hPa) p-velocity

t Temperature (K)

qv Water vaporMixing ratio (g kg™")
qc Cloud water mixing ratio (g kg™")
psa Surface pressure (Pa)

tpr Total precipitation (mm)

tgb Lower soil layer temp (K)
smt Total soil water (mm)

rno Base flow (mm day")
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| Variables | Description
ulOm Anemometer eastward wind (m s~ )
vi0m Anemometer northward wind (m s~71)
uvdrag Surface drag stress
teb Ground temperature (K)
tlef Foliage temperature (K)
2m Anemometer temperature (K)
q2m Anemometer specific humidity kg kg™!
SSW Top layer soil moisture (mm)
rsw Root layer soil moisture (mm)
tpr Total precipitation (mm day~")
evp Evapotranspiration (mm day ")
runoff Surface runoff (mm day_l)
sCV Snow water equivalent (mm)
sena Sensible heat (W m—2)
fiw Net longwave (W m~~)
fsw Net solar absorbed (W m~?)
fiwd Downward longwave (W m™7)
sina Solar incident (W m™7)
prev Convective precipitation (mm day ')
psb Surface pressure (Pa)
zpbl PBL height (m)
tgmax maximum ground temperature (K)
tgmin minimum ground temperature (K)
t2max maximum 2m temperature (K)
t2min minimum 2m temperature (K)
wl0max maximum 10m wind speed (m s~")
psmin minimum surface pressure (/7Pa)
Ol Joe (29,5 Y Jgux
| Variables | Description |
fc Cloud fraction (fraction)
clwp Cld liquid H,O path (g m~)
qrs Solar heating rate (K s~')
qrl LW cooling rate (K s=")
fsw Surface abs solar (W m™7)
flw LW cooling of surface (W m~)
clrst Clear sky col abs sol (W m™7)
clrss Clear sky surf abs sol (W m~)
clrlt Clear sky net up flux (W m™~)
clrls Clear sky LW surf cool (W m )
solin Instant incid solar (W m™~)
sabtp Column abs solar (W m~%)
firtp Net up LW flux at TOA (W m™~)

\td




ot Joe (295 W g

| Variables | Description |
trac Tracer mixing ratio (kg kg ™")
aext8 aer mix. ext. coef
assa8 aer mix. sin. scat. alb
agfu88 aer mix. ass. par
colb_tr Column burden (kg m =)

wdlsc_tr Wet deposition large-scale (kg m~)

wdevetr | Wet deposition convective (kg m™)
sdrdp_tr Surface dry deposition (kg m~>)

xgasc_tr chem gas conv. (mg/m2 /d)
xaque_tr chem aqu conv. (mg/m2/d)
emiss_tr Surface emission (kg m™%)
acstoarf TOArad forcing av.(W m~2)
agfu88 SRFrad forcing av. (W m~?)
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