The CSIRO NCEP/NCAR/DOE R-1/R-2
archive

Mark A. Collier
CSIRO Atmospheric Research

Annual Rainfall Average
1979-2002 (mm day™')
R-2

12 CHERAX : ~csncp/

10N spectral/ surface_gauss/ reanalysis2/

surface/ tropopause/

1948-2003/

80°S var.year.nc cf pressure/ surface/
m/ 1s/ ym/ ys/ gaussian_grid/ spectral/
10
8 var.{lm,1ls,ym,ys}.1948-2003.nc
6 1979-2002/
Z var.year.nc
0 im/ 1s/ ym/ ys/
)
-4
-6
-8 var. {lm,1ls,ym,ys}.1979-2002.n¢c
-10

)

CSIRO

Atmospheric Research
CSIRO Atmospheric Research Technical Paper No.68




Collier, M. A.
The CSIRO NCEP/NCAR/DOE R-1 R-2 archive.

ISBN 0 643 06887 2.

1. Numerical weather forecasting - Mathematical models. 2. Atmospheric circulation - Mathematical

models. 3. Climatology - Mathematical models. |. CSIRO. Division of Atmospheric Research. Il.
Title. (Series : CSIRO Atmospheric Research technical paper (Online) ; no. 68).

551.51

Address and contact details: CSIRO Atmospheric Research
Private Bag No. 1, Aspendale Victoria 3195 Australia
Ph: (+61 3) 9239 4400; fax: (+61 3) 9239 4444

e-mail: ar-enquiries@csiro.au

CSIRO Atmospheric Research Technical Papers may be issued out of sequence. From July 2000, all
new Technical Papers will appear on the web of CSIRO Atmospheric Research.

© CSIRO Electronic edition 2004



The CSIRO NCEP/NCAR/DOE R-1/R-2 archive

Mark A Collier

CSIRO Atmospheric Research Technical Paper No. 68



The CSIRO NCEP/NCAR/DOE R-1/R-2 archive 1

Contents
I Abstractl 3
12 Background| 4
13 6-hourly raw datal 6
8.1 other_gauss| . . .. .. .. ... 6
................................ 7
3.3 spectral| . . . ... 8
B swface . . ... ... 8
3.5 surface_gauss| . . . . . .. ... 9
3.6 tropopause| . . . . ... 11
4 Monthly and seasonal climatologies| 11
5 Obtaining raw R-1/R-2 data| 13
5.1 the CSIRO NCEP/NCAR/DOE R-1/R-2 archive|. . . . . .. .. 13
52 the NOAA-CIRES CDC archivel. . . . . . . .. ... .. .. ... 14
[5.3  processing and maintaining the CSIRO NCEP/NCAR,/DOE R-1/R-2 |
[ archivel . . . . . . . . . 14
P-4 miscellaneous Tcl-nap scripts| . . . . . . .. ..o 16
17
6.1 longitude dimension - 192 values| . . . . . .. ... .. ... ... 17
1 jon -9 valuesf . . ... ... oo L 17
[6.3 longitude dimension - 144 values| . . . . . ... ... .. ... .. 17
[6.4 Tatitude dimension - (3 values . . . . . . . . . . . ... ... ... 18
6.5 pressure level dimension - 17 values|. . . . . . . ... .. ... .. 18
6.6 sigma levels dimension - 28 values| . . . .. ... ... ... .. 18
7 Acknowledgments| 18
|8 Appendix: Tcl/NAP scripts| 20
[B.1 splitar-If . . ... 20
8.2 splitr-2| . . ... 23
3. om. -1 ... 26
8.4 JoIn r-2| ..o Lo e e 30
8.0 runsplitr-1]. . . . . ... 34
8.6 runsplitr-2|. . .. .. 36
3. ong term.r-1| . . . ... 38
8.8 long term.r-2] . . . . ... 43
8.9 year by yearr-1]. . . . .. .. Lo Lo 48
[8.10 year by yearr-2[. . . . . .. ... oL 53
BIT calcclima-1l. . . . . . .o e 59
BI2 calcclim 2. . . . . . . . 62
813 calcanom r-11 . . . . . . . . 64




The CSIRO NCEP/NCAR/DOE R-1/R-2 archive 2

List of Tables

I1

Variables located in CHERAX: csncp/{other_gauss,reanalysis2/gaussial

h_grid}.

Note that these directories are the physical disk locations of the

R-1/R-2 data, respectively] . . . . ... ... ... ... ..... 6

Variables located in CHERAX:csncp/{pressure,reanalysis2 /pressure }.

Note that these directories are the physical disk locations ot the

R-1/R-2 data, respectively] . . . . ... ... .. .. .. ..... 7

[3

Variables located in CHERAX: csncp/{spectral reanalysis2 /spectral}.

Note that these directories are the physical disk locations ot the

R-1/R-2 data, respectively] . . . . ... ... ... ... ..... 8

Variables located in CHERA X csncp/{surface,reanalysis2/surface}.

Note that these directories are the physical disk locations ot the

R-1/R-2 data, respectively. The variable mslp is used for slp in

R-2. The variable land 1s useful for defining values ot other vari-

| SUIA. | o e e e 8

ables over land or sea which are defined on the same horizontal |

b

Variables located in CHERA X: csncp/{surface_gauss,reanalysis2/gaussi

Note that these directories are the physical disk locations ot the

R-1/R-2 data, respectively. The variable land is useful for defin-

ing values of other variables over land or sea which are defined

an_grid}.

an_grid} (cont.).

|6 Variables located in CHERAX:csncp/{surface_gauss,reanalysis2 /gaussi
Note that these directories are the physical disk locations ot the

R-1/R-2 data, respectively] . . . .. ... ... ... ... .. .. 10

[ Variables located in CHERAX: csncp /tropopause.|. . . . . .. .. 11

8 R-1/R-2 long-term and year-by-year, monthly and seasonal cli- |

matologies.| . . . . . ... 12




The CSIRO NCEP/NCAR/DOE R-1/R-2 archive 3

The CSIRO NCEP/NCAR/DOE
R-1/R-2 archive

M.A. Collier

CSIRO Atmospheric Research
PMB 1, Aspendale, Victoria 3195
Australia

April 2004

1 Abstract

This report describes the atmospheric variables available in the

CSIRO NCEP/NCAR/DOE R-1/R-2 reanalysis archive, covering details in
their raw and processed (climatological) form. In addition, information relating
to methods of accessing and displaying the data for scientific exploration have
been documented, as well as notes on software written to analyse, modify and
maintain the archive.
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2 Background

The U.S. National Center for Environmental Protection (NCEP) in partnership
with the Department of Energy (DOE) began a new major reanalysis project
(hereafter R-2) in 1998 after their well-known NCEP-NCAR (National Center
for Atmospheric Research) reanalysis project from a few years earlier (hereafter
R-1, Kalnay et al (1996)); Kislter et al.| (2001)) began to show limited applica-
bility to some important atmospheric research studies according to Kanamitsu
et al.[(2002). The new reanalysis R—ﬁﬂ would readdress model and human errors
identified in the old reanalysis R-1. Several error fixes were introduced in going
from R-1to R-2, most importantly the Southern Hemisphere bogus data prob-
lem (1979-1992) that rendered R-1 almost unusable for Southern Hemisphere
extratropical investigations for the affected years. The oceanic albedo was too
high by a factor of about two for the entire reanalysis period, may have affected
the Southern more than the Northern Hemisphere because of the greater pro-
portion of ocean surface. Other errors were found with the snow-cover analysis,
discontinuities in the relative humidity and cloudiness relationship table and
a snow-melt term and the presence of an undesired “spectral snow” feature.
The comprehensive overhaul of the model physics in going to R-2 was brought
about by the reanalysis project “piggy-backing” on computer code and expertise
gained from the NCEP operational model upgrades. A range of enhancements
and upgrades to the fixed fields, including desert albedo, sea-ice and sea-surface
temperatures, ozone, snow cover and the carbon-dioxide level provide added
realism to the forcings and physical parameterisations according to Kanamitsu
et al| (2002).

Output of the NCEP R-1 product continues to be released to the present day,
however, R-2 has only been performed for the years of 1979-2002 for detailed
evaluation. To this date, significant improvements have been identified between
R-1 and R-2, however, the team behind this effort point out that it will be some
time before a new generation reanalysis product will be available. For this reason
R-2 is unlikely to be available for the full period of R-1 (i.e. the years 1948 to
1978) and it is unclear whether R-2 will be continued beyond 2002, or another
project may replace it. R-1, and in turn R-2, provide a method of making
significant steps towards the objective of releasing a major reanalysis system
from NCEP every decade or so, to maintain a leading-edge collection of data
for climate and weather investigators. Some deficiencies have been identified in
the production of R-2 and these have been documented, and will continue to
be reported by the community as it is applied to solving unique weather and
climate problems.

The raw data have been put into a set of appropriately named directories
found on the data migration facility of the CSIRO/Bureau of Meteorology Joint
High Performance Computing and Communications Center (HPCCC) located
at the Melbourne headquarters of the Bureau of Meteorology. More details can
be found in Section [5.1} For R-1 these sub-directories, in alphabetical order,
are other_gauss, pressure, spectral, surface, surface_gauss and tropopause, which
match the names used by NCEP in their anonymous server. For R-2 other_gauss
and surface_gauss have been merged into gaussian_grid, and tropopause data do
not exist at this point in time. All variables that are a function of time are
resolved every 6 hours (Oh, 6h, 12h and 18h UTC), and a complete year of
data is written to a single file (either 1460 or 1464 times depending on whether

Lalso referred to as NCEP-DOE Atmospheric Intercomparison Project (AMIP-II) reanal-
ysis, an international activity to which it contributes
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the particular year is a leap year). The pressure data are on a 2.5 by 2.5 de-
gree horizontal grid ( 144 x 73 regular grid points) for each of the 17 pressure
levelsﬂ The surface and tropopause data are also on a 2.5 by 2.5 degree hori-
zontal grid (144 x 73 regular grid points). The surface_gauss and other_gauss
(or gaussian_grid in R-2) data have an approximate 1.8 by 1.8 degree horizontal
grid (192 x 94 Gaussian grid points or approximately 200 km horizontal spac-
ing). The spectral data is in coefficient form, there are 4032 for the T62 model
resolution. .

Continuing on from earlier work of |Collier| (2000) monthly and seasonal
climatologies have been generated for general weather and climate research ap-
plications. A number of improvements have been made from the previous setﬂ
including a reduction in their overall size and to improve clarity in their names
and internal data structure. Significantly, the internal conventions used in the
climatological netC' DF files follows more naturally the conventions used in the
raw files, including the naming of dimensions and maintaining the original vari-
able names. This has meant that separate files are needed to define the various
types of climatologies, which will be discussed in detail in Section [4] Monthly
climatologies are available over the internet from the U.S. National Weather
Service Climate Prediction Center at http://wesley.wwb.noaa.gov/ncep_data,
however, for most purposes researchers require direct access to the files from
their processing software or models.

The CSIRO NCEP/NCAR/DOE R-1/R-2 climatologies (calculated from 6-
hourly data) are meant primarily for internal use by CSIRO employees who
can readily and directly access them through computer code or scripts without
needing to transfer or manually download. In addition scripts are provided
so that alternative averaging periods can be chosen, or, if necessary, different
climatological definitions can be formed. Much meteorological research depends
upon seasonal analysis and for this reason seasonal climatologies are available
and are discussed in more detail in Section [} These climatologies have been
reformed for R-1 so that they can be conveniently and accurately compared with
R-2. Variance statistics have not been included as these only add to the size
of the climatology files, and its calculation is made easy with the availability of
long-term and year-by-year means, described here. Nor are any figures drawn
of climatologies to keep this document compact, although differences between
R-1 and R-2 will be of great interest to researchers.

2there are 28 vertical levels in the assimilation model
3any gaps/errors with these files may not be filled/fixed and so it is advised that people
migrate to the new climatologies described in this report



The CSIRO NCEP/NCAR/DOE R-1/R-2 archive

3 6-hourly raw data

Locations of 6-hourly raw data in netCDF form are illustrated in Section

Figure

3.1 other_gauss
variable/file units R-1 years | R-2 years | horizontal resolution
csulf.ntat.gauss.year.nc | W m~2 | 1948-2003 | N/A 192 x 94 gaussian
csusf.ntat.gauss.year.nc | W m~—2 | 1948-2003 | N/A 192 x 94 gaussian
dswrf.ntat.gauss.year.nc | W m—2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.hcb.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.hct.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.Icb.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.lct.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.mcb.gauss.year.nc | Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.mct.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian
tede.eatm.gauss.year.nc | % 1948-2003 | 1979-2002 | 192 x 94 gaussian
ulwrf.ntat.gauss.year.nc | W m=2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
uswrf.ntat.gauss.year.nc | W m=2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian

Table 1: Variables located in CHERA X csncp/{other_gauss,reanalysis2/gaussian_grid}.
Note that these directories are the physical disk locations of the R-1/R-2 data,

respectively.

where
csult.ntat:
csusf.ntat:

dswrf.ntat:

pres.hcb:
pres.hct:
pres.lcb:
pres.lct:
pres.mcb:
pres.mct:
tcdc.eatm:

ulwrf.ntat:
uswrf.ntat:

clear sky upward longwave flux at nominal top of atmosphere
clear sky upward solar flux at nominal top of atmosphere
downward solar radiation flux at nominal top of atmosphere
high cloud bottom pressure

high cloud top pressure

low cloud bottom pressure

low cloud top pressure

middle cloud bottom pressure

middle cloud top pressure

total cloud cover

upward longwave radiation flux at nominal top of atmosphere
upward solar radiation flux at nominal top of atmosphere

For example, the netC DF files CHERAX:"csncp/other_gauss/pres.hcb.2000.gauss.nc
and CHERAX:csncp/reanalysis2/gaussian_grid /pres.hcb.2000.gauss.nc are the
6-hourly high cloud bottom pressure for R-1 and R-2, respectively, for the year

2000.
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3.2 pressure

variable/file units R-1 years | R-2years | horizontal resolution | vertical resolution
air.year.nc K 1948-2003 | 1979-2002 | 144 x 73 regular 17 pressure
hgt.year.nc m 1948-2003 | 1979-2002 | 144 x 73 regular 17 pressure
omega.year.nc | Pa s~! 1948-2003 | 1979-2002 | 144 x 73 regular 12 pressure
rhum.year.nc | % 1948-2003 | 1979-2002 | 144 x 73 regular 8 pressure
shum.yearnc | kg kg=! | 1948-2003 | N/A 144 x 73 regular 8 pressure
uwnd.year.nc | m s ! 1948-2003 | 1979-2002 | 144 x 73 regular 17 pressure
vwnd.year.nc | ms~! 1948-2003 | 1979-2002 | 144 x 73 regular 17 pressure

Table 2: Variables located in CHERAX: csncp/{pressure,reanalysis2/pressure}.
Note that these directories are the physical disk locations of the R-1/R-2 data,

respectively.

where
air:
hgt:
omega:
rhum:
shum:
uwnd:
vwnd:

air temperature
geopotential height
vertical velocity
relative humidity
sensible humidity
east-west velocity
north-south velocity

For example, the netC DF CHERAX: csncp/pressure/air.2000.nc
and CHERAX: csncp/reanalysis2/gaussian_grid/air.2000.nc are the 6-hourly air
temperature for R-1 and R-2, respectively, at all 17 pressure levels for the year

2000.
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3.3 spectral
variable/file units R-1 years | R-2years | horizontal resolution
div.spec.year.nc s~1 1948-2003 | 1979-2002 | 4032 coefficient
0rog.Spec.nc m N/A N/A 4032 coefficient
pres.spec.year.nc nlog(centibars) | 1948-2003 | 1979-2002 | 4032 coefficient
shum.spec.year.nc | kg kg™! 1948-2003 | 1979-2002 | 4032 coefficient
vair.spec.year.nc K 1948-2003 | 1979-2002 | 4032 coefficient
vort.spec.year.nc s~ T 1948-2003 | 1979-2002 | 4032 coefficient

Table 3: Variables located in CHERAX: csncp/{spectral,reanalysis2/spectral}.
Note that these directories are the physical disk locations of the R-1/R-2 data,

respectively.
where
div.spec: spectral coefficients for divergence
orog.spec:  spectral coefficients for orography
pres.spec: spectral coefficients for pressure
shum.spec: spectral coefficients for specific humidity
vair.spec: spectral coefficients for air temperature
vort.spec: spectral coefficients for vorticity
3.4 surface
variable/file units R-1 years | R-2years | horizontal resolution
hgt.sfc.nc N/A N/A N/A 144 x 73 regular
land.nc N/A N/A N/A 144 x 73 regular
Iftx.sfc.year.nc K 1948-2003 | N/A 144 x 73 regular
1ftx4.sfc.year.nc K 1948-2003 | N/A 144 x 73 regular
pres.sfc.year.nc Pa 1948-2003 | 1979-2002 | 144 x 73 regular
pr_wtr.eatm.year.nc | kg m=2 | 1948-2003 | 1979-2002 | 144 x 73 regular
slp.year.nc Pa 1948-2003 | 1979-2002 | 144 x 73 regular

Table 4: Variables located in CHERAX: csncp/{surface,reanalysis2/surface}.
Note that these directories are the physical disk locations of the R-1/R-2 data,
respectively. The variable mslp is used for slp in R-2. The variable land is useful
for defining values of other variables over land or sea which are defined on the

same horizontal grid.

where
hgt.sfc:
land:
Iftx.sfc:
1ftx4.sfc:
pres.sfc:

pr-wtr.eatm:

slp/mslp:

geopotential height at surface
land-sea mask of surface

surface lifted index

best (4-layer) lifted index

surface pressure

precipitable water for entire atmosphere
sea level pressure
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3.5 surface_gauss
variable/file units R-1 years | R-2years | horizontal resolution
air.2m.gauss.year.nc K 1948-2003 | 1979-2002 | 192 x 94 gaussian
cfnlf.sfc.gauss.year.nc W m—? 1948-2003 | N/A 192 x 94 gaussian
cfnsf.sfc.gauss.year.nc | W m—2 1948-2003 | N/A 192 x 94 gaussian
cprat.sfc.gauss.year.nc | kg m=2 s~! | 1948-2003 | 1979-2002 | 192 x 94 gaussian
csdlf.sfc.gauss.year.nc | W m—?2 1948-2003 | 1979-2002 | 192 x 94 gaussian
csdsf.sfc.gauss.year.nc | W m—2 1948-2003 | N/A 192 x 94 gaussian
csusf.sfc.gauss.year.nc | W m—2 1948-2003 | N/A 192 x 94 gaussian
dlwrf.sfc.gauss.yearnc | W m—2 1948-2003 | 1979-2002 | 192 x 94 gaussian
dswrf.sfc.gauss.year.nc | W m—2 1948-2003 | 1979-2002 | 192 x 94 gaussian
gflux.sfc.gauss.year.nc | W m—2 1948-2003 | 1979-2002 | 192 x 94 gaussian
icec.sfc.gauss.year.nc fraction 1948-2003 | 1979-2002 | 192 x 94 gaussian
land.sfc.gauss.nc N/A N/A N/A 192 x 94 gaussian
lhtfl.sfc.gauss.year.nc W m—2 1948-2003 | 1979-2002 | 192 x 94 gaussian
nbdsf.sfc.gauss.year.nc | W m~2 1948-2003 | N/A 192 x 94 gaussian
nddsf.sfc.gauss.year.nc | W m—?2 1948-2003 | N/A 192 x 94 gaussian
nlwrs.sfc.gauss.year.nc | W m~2 1948-2003 | N/A 192 x 94 gaussian
nswrs.sfc.gauss.year.nc | W m—?2 1948-2003 | 1979-2002 | 192 x 94 gaussian
pevpr.sfc.gauss.year.nc | W m—2 1948-2003 | 1979-2002 | 192 x 94 gaussian
prate.sfc.gauss.year.nc | kg m=2 s~ | 1948-2003 | 1979-2002 | 192 x 94 gaussian
pres.sfc.gauss.year.nc Pa 1948-2003 | 1979-2002 | 192 x 94 gaussian

Table 5: Variables located in CHERA X csnep/{surface_gauss,reanalysis2/gaussian_grid}.
Note that these directories are the physical disk locations of the R-1/R-2 data,
respectively. The variable land is useful for defining values of other variables

over land or sea which are defined on the same horizontal grid.

where

air.2m: air temperature at 2 m above surface
cfnlf.sfc: cloud forcing net longwave flux at surface
cfnsf.sfc: cloud forcing net solar flux at surface
cprat.sfc:  convective precipitation rate at surface
csdlf.sfc: clear sky downward longwave flux at surface
csdsf.sfc: clear sky downward solar flux at surface
csusf.sfc:  clear sky upward solar flux at surface
dlwrf.sfc:  downward longwave radiation flux at surface
dswrf.sfc:  downward solar radiation flux at surface
gflux.sfc:  ground heat flux

icec.sfc: ice concentration at surface

land.sfc: land-sea mask of surface

Ihtfl.sfc: latent heat net flux at surface

nbdsf.sfc:  near infrared beam downward solar flux at surface
nddsf.sfc:  near infrared diffuse downward solar flux at surface
nlwrs.sfc:  net longwave radiation flux at surface
nswrs.sfc:  net shortwave radiation flux at surface
pevpr.sfc:  potential evaporation rate at surface
prate.sfc:  precipitation rate at surface

pres.sfc: surface pressure

runof.sfc:

water runoff at surface
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variable/file units R-1 years | R-2years | horizontal resolution
runof.sfc.gauss.year.nc kg m~2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
sfer.sfc.gauss.year.nc m 1948-2003 | N/A 192 x 94 gaussian
shtfl.sfc.gauss.year.nc W m~? | 1948-2003 | 1979-2002 | 192 x 94 gaussian
shum.2m.gauss.year.nc W m~? | 1948-2003 | 1979-2002 | 192 x 94 gaussian
skt.sfc.gauss.year.nc K 1948-2003 | 1979-2002 | 192 x 94 gaussian
soilw.0-10cm.gauss.year.nc fraction | 1948-2003 | 1979-2002 | 192 x 94 gaussian
soilw.10-200cm.gauss.year.nc | fraction | 1948-2003 | 1979-2002 | 192 x 94 gaussian
tmax.2m.gauss.year.nc K 1948-2003 | 1979-2002 | 192 x 94 gaussian
tmin.2m.gauss.year.nc K 1948-2003 | 1979-2002 | 192 x 94 gaussian
tmp.0-10cm.gauss.year.nc K 1948-2003 | 1979-2002 | 192 x 94 gaussian
tmp.10-200cm.gauss.year.nc | K 1948-2003 | 1979-2002 | 192 x 94 gaussian
tmp.300cm.gauss.year.nc K 1948-2003 | N/A 192 x 94 gaussian
uflx.sfc.gauss.year.nc Nm~2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
ugwd.sfc.gauss.year.nc N m=2 [ 1948-2003 | 1979-2002 | 192 x 94 gaussian
ulwrf.sfc.gauss.year.nc W m~?2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
uswrf.sfc.gauss.year.nc W m~2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
uwnd.10m.gauss.year.nc m s ! 1948-2003 | 1979-2002 | 192 x 94 gaussian
vbdsf.sfc.gauss.year.nc W m~2 | 1948-2003 | N/A 192 x 94 gaussian
vddsf.sfc.gauss.year.nc W m~2 | 1948-2003 | N/A 192 x 94 gaussian
vilx.sfc.gauss.year.nc N m=2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
vgwd.sfc.gauss.year.nc Nm~2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian
vwnd.10m.gauss.year.nc ms ! 1948-2003 | 1979-2002 | 192 x 94 gaussian
weasd.sfc.gauss.year.nc kg m—2 | 1948-2003 | 1979-2002 | 192 x 94 gaussian

Table 6: Variables located in CHERAX: csncp/{surface_gauss,reanalysis2/gaussian_grid} (cont.).

Note that these directories are the physical disk locations of the R-1/R-2 data,

respectively.

where
sfer.sfc:

shtfl.sfc:
shum.2m:
skt.sfc:
soilw.0-10cm:

soilw.10-200cm:

tmax.2m:
tmin.2m:
tmp.0-10cm:
tmp.10-200cm:
tmp.300cm:
uflx.sfc:
ugwd.sfc:
ulwrf.sfc:
uswrf.sfc:
uwnd.10m:
vbdsf.sfc:
vddsf.sfc:
vilx.sfc:
vgwd.sfc:
vwnd.10m:
weasd.sfc:

surface roughness

sensible heat net flux at surface

specific humidity at 2 m above surface

sea/land skin temperature

volumetric soil moisture between 0-10 cm below ground level
volumetric soil moisture between 10-200 cm below ground level
maximum temperature at 2 m above surface

minimum temperature at 2 m above surface
temperature between 0-0.1 m below ground level
temperature between 0.1-2 m below ground level
temperature at 3 m below ground level

east-west momentum flux at surface

zonal gravity wave stress at surface

upward longwave radiation flux at surface

upward solar radiation flux at surface

east-west velocity at 10 m above surface

visible beam downward solar flux at surface

visible diffuse downward solar flux at surface
north-south momentum flux at surface

meridional gravity wave stress at surface

north-south velocity at 10 m above surface

water equivalent of accumulated snow depth at surface
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3.6 tropopause

variable/file units | R-1 years | R-2 years | horizontal resolution
air.tropp.year.nc K 1948-2003 | N/A 144 x 73 regular
pres.tropp.year.nc | K 1948-2003 | N/A 144 x 73 regular

Table 7: Variables located in CHERAX: csncp/tropopause.

where
air.tropp: air temperature at tropopause
pres.tropp: pressure at tropopause

4 Monthly and seasonal climatologies

All variables in Tables [T} 2} [ [B [6] and [7] are available in a climatological form.
These include seasonal and monthly climatologies for the period 1948-2003 for
the R-1 data and 1979-2001 for the R-2 data. It is straight forward (but time-
consuming when processing all variables in the whole archive) to generate these
climatologies for different periods, and the averaging period will be extended
as future/past years become available. For every variable there are four types
of average netCDF files that are referred to as long-term monthly (im), long-
term seasonal (ls), year-by-year monthly (ym) and year-by-year seasonal (ys), as
shown respectively in Table 8] The four seasons are referred to with the abbre-
viations DJF (December, January and February average), MAM (March, April
and May average), JJA (June, July and August average) and SON (Septem-
ber, October and November average). By long-term it is meant monthly or
seasonal averages over the entire averaging year period. By year-by-year it is
meant monthly or seasonal averages for each individual year. The annual and
monthly means are naturally defined for all complete reanalysis years, however,
the seasonal definitions cross over different years and therefore in the year-by-
year seasonal case the first season of the first year (DJF 1948) and the last
season of the final year (DJF of 2003) are included in the output file but are
averages over the available months (2 and 1, respectively). In all other averages
(i.e. long term) all 4-times daily observations for all relevant days are included
when forming the average. Scripts for doing this processing, described in Sec-
tion [5.3} can be modified for different averaging requirements. Files containing
the various climatologies can be found on CHERAX under the directories shown
in Table[S] and illustrated in Figure
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climatology type

location on CHERAX

filename

long-term monthly (lm)

R-1
“esnep/c/1948-2003/1/m

variable_name.lm.1948-2003.nc

long-term seasonal (Is)

“csnep/c/1948-2003/1/s

variable_name.ls.1948-2003.nc

year-by-year monthly (ym)

“esnep/c/1948-2003 /y /m

variable_name.ym.1948-2003.nc

year-by-year seasonal (ys)

“csnep/c/1948-2003/y /s

variable_name.ys.1948-2003.nc

long-term monthly (Im)

R-2
“csnep/reanalysis2/c/1979-2002/1/m

variable_name.lm.1979-2002.nc

long-term seasonal (Is)

“csnep/reanalysis2/c/1979-2002/1/s

variable_name.ls.1979-2002.nc

year-by-year monthly (ym)

“esnep/reanalysis2/c/1979-2002/y /m

variable_name.ym.1979-2002.nc

year-by-year seasonal (ys)

“csnep/reanalysis2/c/1979-2002/y /s

variable_name.ys.1979-2002.nc

Table 8: R-1/R-2 long-term and year-by-year, monthly and seasonal climatolo-

gies.

where

variable_name is the variable name part of the (time-varying) files found in
any of the tables in Section[5] for example, slp, pr_wtr.eatm, and weasd.sfc.gauss.

CHERAX:~csncp/

other_gauss/ spectral/

surface/

surface_gauss/ c/

tropopause/

1948-2003/

var.year.nc c/

1m/ 1s/ ym/ ys/

N/

var.{lm,1ls,ym,ys}.1948-2003.nc
1979-2002/

reanalysis2/

pressure/ surface/

gaussian_grid/ spectral/

var.year.nc

var.{lm,1ls,ym,ys}.1979-2002.nc

Figure 1: Tree diagram for the location of 6-hourly data, monthly and seasonal
climatologies on CHERAX. Directories are identified with a “\” at end of name.
Variable information (field, year, climatology type) is shown by bold text. Cli-
matologies are located under “c” directories for both R-1 and R-2. NetCDF
files are identified with a “.nc” at end of a file name.

The netC'DF time units in these climatological files is described as “hours
since 1800-1-1 00:00:0.0” and can be interpreted to an exact averaged reanalysis
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time with the appropriate software, for example, Ferret. The values for the time
axis has been derived from the values in the original 6-hourly netC DF files for
consistency.

5 Obtaining raw R-1/R-2 data

3WH links that are relevant to this document are shown in Table [4l

NOAA-CIRES CDC 3W page: http://www.cde.noaa.gov/cde/reanalysis/reanalysis.shtml
NCEP/NCAR reanalysis 3W page: http://wesley.wwb.noaa.gov/reanalysis.html

NCAR 3W page: http://www.ncar.ucar.edu/

ECMWF ERA-40 3W page: http://www.ecmwf.int /research/era/

NOAA-CIRES CDC was the source location for the raw 6-hourly data, see
Section [5.2] for further details.

5.1 the CSIRO NCEP/NCAR/DOE R-1/R-2 archive

The only practical way of obtaining data from this CSIRO NCEP/NCAR/DOE

R-1/R-2 archive is to own an account on the storage/data processing machine
CHERAX. For users of the NEC supercomputers the archive under the csncp ac-

count can be accessed across the network under the directory /cs/datastore/u/csdar/csnep
(or “esnep under unix). As it is not currently possible to put other accounts data

back onto disk (i.e. re-migrate), please consider the consequences of extracting

large quantities of data from tape to disk at any one time. If you are unsure,

please consult the CSIRO/Bureau of Meteorology Joint HPCCC help staﬂﬂ

On CHERAX all archive data are found under the user account csncp.
There are five main subdirectories in this account holding the 4-times daily fields
for all years, specifically: other_gauss, pressure, spectral, surface, surface_gauss
and tropopause. These names correspond by name to Tables [ [ 6
and [7} respectively. Data have been divided up into years, and these are rep-
resented as a four digit number in the filename as can be located in the tables
shown in Section [l

All pressure level fields (these are a function of pressure in addition to the
usual time, level, latitude and longitude dimensions) have been divided into
files corresponding to each pressure level using scripts described in Section /ref-
sec.proc. This could be convenient for specific types of analysis where not all
levels are required at once. These can be found on CHERAX in the directory
“esnep/level, csnep/reanalysis2 /level in one of the 17 sub-directories (padded out
to 4 characters), namely, 0010, 0020, 0030, 0050, 0070, 0100, 0150, 0200, 0250,
0300, 0400, 0500, 0600, 0700, 0850, 0925, and 1000. These names correspond
to pressure levels (in hPa) from which the data were extracted. Note that
variables rhum and shum are defined only for the eight lowest atmospheric
pressure levels, and omega for the twelve lowest levels.

4common shortening of WWW

5hpchelp@hpc.csiro.au
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5.2 the NOAA-CIRES CDC archive

The most recent R-1 (R-2) reanalysis data files can be downloaded directly
from the anonymous ftp server, ftp://archive.cdc.noaa.gov in the subdirectory
Datasets/ncep.reanalysis (Datasets/ncep.reanalysis2) for all years. Within are

the sub-directories other_gauss, pressure, spectral, surface, surface_gauss, tropopause
(gaussian_grid, pressure, spectral, surface), which include the 4-times daily files
that are described in this document. Every few months the current year reanal-
ysis data are downloaded to the HPCCC storage system, however, this cannot

be guaranteed to be always up-to-date.

5.3 processing and maintaining the CSTRO NCEP/NCAR/DOE
R-1/R-2 archive

Although there are a number of public domain and proprietary softwares for
processing and manipulating netCDF files, discussions here will only relate
to processing undertaken with Harvey Davies’ (Harvey.DaviesQcsiro.au) NAP
extension of Tcl (Tcl-nap). Comprehensive information can be found on the web
at http://tcl-nap.sourceforge.net. This software has the three main features
in the context of this archive, a sophisticated scripting language, and highly
capable input-output interface (including netCDF, reading and writing), and
installed to be able to directly read the R-1 and R-2 raw netCDF data.

A number of Tcl-nap utilities have been written or installed to run on
CHERAX in Tcl-nap to extract and analyse the CSIRO NCEP/NCAR/DOE
R-1/R-2 archive. Software pertinent to the production of the archive are also
described briefly here and are located in CHERAX: csncep/tel_fun, the directory
name is short for Tcl functions (or procedures as they are known in Tel). Lo-
cations relative to CHERAXs filesystem will be indicated here although they
can be accessed from other machines via disk mounts.

The pressure level data in Table [2| were split into files representative of each
pressure level using the Tcl-nap Scriptdﬂ and [2| for splitting pressure level
data from the R-1 and R-2 data, respectively.

CHERAX : “esncp/tel_fun/split r-1.tcl (1)

CHERAX : “esncp/tel_fun/split r-2.tcl (2)

Data in this form are often more convenient to work with than the full-level
data. For example,

split_r-1 shum 1948 2003
split_r-2 hgt 1979 2002

will join 8 levels of specific humidity data from R-1 between 1948 and 2003,
and 17 levels of geopotential height data from R-2 between 1979 and 2002,

6these scripts are normally executed by the manager of the archive.
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respectively.

For convenience of processing all pressure level variables for all years Tcl-
nap Scripts[] and M| have been written to find and process any missing cases
(variables/years/levels) for R-1 and R-2, respectively. These call upon Scripts
and [2] respectively.

CHERAX : “esnep/tel_fun/run_split x-1.tcl (3)

CHERAX : “esncp/tel_fun/run_split_x-2.tcl (4)

File gaps in the output directory, for whatever reason (e.g. system crash dur-
ing execution of Tcl-nap scripts), can be filled by performing several executions
of Tcl-nap Scripts [3] and [4] until subsequent passes locate no further gaps.

However, if you prefer to process full-level data, for example from the split-
level climatologies, then you can reassemble them using the Tcl-nap Scripts
and [0] for the R-1 and R-2 data, respectively. This can be easily modified to
reassemble climatology data described in Section [4]

CHERAX : “esnep/tel_fun/join x-1.tcl (5)

CHERAX : “esncp/tel_fun/join x-2.tcl (6)

For example,
join_r-1 shum 1948 2003
join_r-2 hgt 1979 2002

will separate 8 levels of specific humidity data from R-1 between 1948 and 2003,
and 17 levels of geopotential height data from R-2 between 1979 and 2002,
respectively.

The long-term monthly and long-term seasonal climatologies described in
Section 4| were computed with the Tel-nap Scripts [7|and 8] (listed in Section
and for R-1 and R-2, respectively. .

CHERAX : “csnep/tel_fun/long_term r-1.tcl (7)

CHERAX : “csnep/tel_fun/long_term r-2.tcl (8)

Year-by-year monthly and year-by-year seasonal climatologies were computed
with the Tcl-nap Scripts [0 and [L0] (listed in Section and [8.10)) for R-1 and
R-2, respectively.

Tthese scripts are normally executed by the manager of the archive.
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CHERAX : “csnep/tel_fun/year by _year r-1.tcl (9)

CHERAX : “esncp/tel_fun/year _by_year r-2.tcl (10)

For example,
long_term r-1 uwnd.0500 12 1961 1990 /tmp
year_by_year_r-2 4 prate.sfc.gauss 1981 2000 /tmp

will generate long-term monthly averages of zonal wind at 500 hPa for R-1
between 1961 and 1990, and year-by-year seasonal averages of precipitation
rate for R-2 between 1981 and 2000, respectively, and put them into the /tmp
directory.

To help facilitate the generation of these climatologies the T'cl-nap Scripts
and [12] listed in Section [B:11] and [B:12] processes all variables over a specified
range of years, for R-1 and R-2, respectively.

CHERAX : “esncp/tel_fun/calc_clim x-1.tcl (11)

CHERAX : “esnep/tel_fun/cale_clim x-2.tcl (12)

These call upon Scripts [7] and [§] respectively. As an example, the Tcl-nap
Script [13] (listed in Section [8.13)).

CHERAX : “esnep/tcl_fun/ calc_anom x-1.tcl (13)

has been provided to illustrate how monthly or seasonal anomalies may be
computed from their long-term monthly mean and year-by-year monthly means.

5.4 miscellaneous Tcl-nap scripts

Several Tcl-nap scripts are now briefly described as they are required for the
above mentioned T'cl-nap scripts to function, and are not part of the standard
Tcl-nap installation.

CHERAX csnep/tel_fun/get_r-1_dir.tcl: this procedure (listed in Section|8.14)
provides the R-I sub-directory based on a given variable name (requires one
character argument and returns a character variable).

CHERAX: csnep/tel_fun/get_r-2_dir.tcl this procedure (listed in Section|8.15)
provides the R-2 sub-directory based on a given variable name (requires one
character argument and returns a character variable).

CHERAX? csnep/tel_fun/gettti.tel this procedure (listed in Section|8.16)) pro-
vides appropriate time index for monthly or seasonal data processing (requires
two integer arguments and returns and integer variable).

CHERAX csnep/tel_fun/pad10000.tcl: this procedure (listed in Section|8.17)
provides “0” padding for integers up to 9999 (requires one integer argument and
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returns a character variable).

On CHERAX the data analysis and visualisation package Ferret can directly
read any of the R-1 and R-2 raw data or derived climatologies described in this
report. For complete information about this tool look at the 3W page:

WWW: http://ferret.pmel.noaa.gov/Ferret/

6 Horizontal and vertical dimension definitions

6.1 longitude dimension - 192 values

0, 1.875, 3.75, 5.625, 7.5, 9.375, 11.25, 13.125, 15, 16.875, 18.75, 20.625, 22.5,
24.375, 26.25, 28.125, 30, 31.875, 33.75, 35.625, 37.5, 39.375, 41.25, 43.125,
45, 46.875, 48.75, 50.625, 52.5, 54.375, 56.25, 58.125, 60, 61.875, 63.75, 65.625,
67.5, 69.375, 71.25, 73.125, 75, 76.875, 78.75, 80.625, 82.5, 84.375, 86.25, 88.125,
90, 91.875, 93.75, 95.625, 97.5, 99.375, 101.25, 103.125, 105, 106.875, 108.75,
110.625, 112.5, 114.375, 116.25, 118.125, 120, 121.875, 123.75, 125.625, 127.5,
129.375, 131.25, 133.125, 135, 136.875, 138.75, 140.625, 142.5, 144.375, 146.25,
148.125, 150, 151.875, 153.75, 155.625, 157.5, 159.375, 161.25, 163.125, 165,
166.875, 168.75, 170.625, 172.5, 174.375, 176.25, 178.125, 180, 181.875, 183.75,
185.625, 187.5, 189.375, 191.25, 193.125, 195, 196.875, 198.75, 200.625, 202.5,
204.375, 206.25, 208.125, 210, 211.875, 213.75, 215.625, 217.5, 219.375, 221.25,
223.125, 225, 226.875, 228.75, 230.625, 232.5, 234.375, 236.25, 238.125, 240,
241.875, 243.75, 245.625, 247.5, 249.375, 251.25, 253.125, 255, 256.875, 258.75,
260.625, 262.5, 264.375, 266.25, 268.125, 270, 271.875, 273.75, 275.625, 277.5,
279.375, 281.25, 283.125, 285, 286.875, 288.75, 290.625, 292.5, 294.375, 296.25,
298.125, 300, 301.875, 303.75, 305.625, 307.5, 309.375, 311.25, 313.125, 315,
316.875, 318.75, 320.625, 322.5, 324.375, 326.25, 328.125, 330, 331.875, 333.75,
335.625, 337.5, 339.375, 341.25, 343.125, 345, 346.875, 348.75, 350.625, 352.5,
354.375, 356.25, 358.125

6.2 latitude dimension - 94 values

88.542, 86.6531, 84.7532, 82.8508, 80.9473, 79.0435, 77.1394, 75.2351, 73.3307,
71.4262, 69.5217, 67.6171, 65.7125, 63.8079, 61.9033, 59.9986, 58.0939, 56.1893,
54.2846, 52.3799, 50.4752, 48.5705, 46.6658, 44.7611, 42.8564, 40.9517, 39.047,
37.1422, 35.2375, 33.3328, 31.4281, 29.5234, 27.6186, 25.7139, 23.8092, 21.9044,
19.9997, 18.095, 16.1902, 14.2855, 12.3808, 10.47604, 8.57131, 6.66657, 4.76184,
2.8571, 0.952368, -0.952368, -2.8571, -4.76184, -6.66657, -8.57131, -10.47604,
~12.3808, -14.2855, -16.1902, -18.095, -19.9997, -21.9044, -23.8092, -25.7139, -
27.6186, -29.5234, -31.4281, -33.3328, -35.2375, -37.1422, -39.047, -40.9517, -
42.8564, -44.7611, -46.6658, -48.5705, -50.4752, -52.3799, -54.2846, -56.1893,
-58.0939, -59.9986, -61.9033, -63.8079, -65.7125, -67.6171, -69.5217, -71.4262,
-73.3307, -75.2351, -77.1394, -79.0435, -80.9473, -82.8508, -84.7532, -86.6531,
-88.542

6.3 longitude dimension - 144 values

0,2.5,5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5, 30, 32.5, 35, 37.5, 40, 42.5, 45,
47.5, 50, 52.5, 55, 57.5, 60, 62.5, 65, 67.5, 70, 72.5, 75, 77.5, 80, 82.5, 85, 87.5,
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90, 92.5, 95, 97.5, 100, 102.5, 105, 107.5, 110, 112.5, 115, 117.5, 120, 122.5, 125,
127.5, 130, 132.5, 135, 137.5, 140, 142.5, 145, 147.5, 150, 152.5, 155, 157.5, 160,
162.5, 165, 167.5, 170, 172.5, 175, 177.5, 180, 182.5, 185, 187.5, 190, 192.5, 195,
197.5, 200, 202.5, 205, 207.5, 210, 212.5, 215, 217.5, 220, 222.5, 225, 227.5, 230,
232.5, 235, 237.5, 240, 242.5, 245, 247.5, 250, 252.5, 255, 257.5, 260, 262.5, 265,
267.5, 270, 272.5, 275, 277.5, 280, 282.5, 285, 287.5, 290, 292.5, 295, 297.5, 300,
302.5, 305, 307.5, 310, 312.5, 315, 317.5, 320, 322.5, 325, 327.5, 330, 332.5, 335,
337.5, 340, 342.5, 345, 347.5, 350, 352.5, 355, 357.5

6.4 latitude dimension - 73 values

90.0, 87.5, 85.0, 82.5, 80.0, 77.5, 75.0, 72.5, 70.0, 67.5, 65.0, 62.5, 60.0, 57.5,
55.0, 52.5, 50.0, 47.5, 45.0, 42.5, 40.0, 37.5, 35, 32.5, 30.0, 27.5, 25.0, 22.5, 20.0,
17.5, 15.0, 12.5, 10.0, 7.5, 5.0, 2.5, 0.0, -2.5, -5.0, -7.5, -10.0, -12.5, -15.0, -17.5,
-20.0, -22.5, -25.0, -27.5, -30.0, -32.5, -35, -37.5, -40.0, -42.5, -45.0, -47.5, -50.0,
_52.5, -55.0, -57.5, -60.0, -62.5, -65.0, -67.5, -70.0, -72.5, -75.0, -77.5, -80.0, -82.5,
-85.0, -87.5, -90.0

6.5 pressure level dimension - 17 values

0010.0, 0020.0, 0030.0, 0050.0, 0070.0, 0100.0, 0150.0, 0200.0, 0250.0, 0300.0,
0400.0, 0500.0, 0600.0, 0700.0, 0850.0, 0925.0, 1000.0

6.6 sigma levels dimension - 28 values

0.995, 0.9821, 0.9644, 0.9425, 0.9159, 0.8838, 0.8458, 0.8014, 0.7508, 0.6943,
0.6329, 0.5681, 0.5017, 0.4357, 0.372, 0.3125, 0.2582, 0.2101, 0.1682, 0.1326,
0.1028, 0.0782, 0.058, 0.0418, 0.0288, 0.0183, 0.0101, 0.0027
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8 Appendix: Tcl/NAP scripts

8.1 split_r-1

HH#HH#HHBEGIN — SPLIT_R-1. TCL######H#H#HHHHHHHAH
proc split_r-1 {ivar ybeg yend} {

#CSIRO Australia

#Mark Collier January 2004

#split NCEP r-1 pressure level data into individual pressure levels.

source ~csmac/.tclshrc
source ~csmac/tcl_fun/pad10000.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}
set ivar_str $ivar

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_str.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

}

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

set ifil $ivar_str.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

set levs [[nap_get netcdf $idir/$ifil level] -c -1]

if { [lindex $shape 0] != 1460 && [lindex $shape 0] != 1464 } {

puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}
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nap "t1 = [nap_get netcdf $idir/$ifil time]"

nap "lat = [nap_get netcdf $idir/$ifil lat]"
nap "lon = [nap_get netcdf $idir/$ifil lon]"

$lat@@[lindex $lats 0]"
$lat@@[lindex $lats 11"
$lon@@[lindex $lons O]"
$lon@@[lindex $lons 11"

nap "yone
nap "ynnn
nap "xone
nap "xnnn

nap "lat_ind = $yone..$ynnn"
nap "lon_ind = $xone..$xnnn"

for {set lnow 1} {$lnow <= [lindex $shape 1]} {incr lnow} {
puts "level now=$lnow"

set 1lnowml [expr $lnow-1]

set ofil $ivar. [pad10000 [lindex $levs $lnowml]].$ynow.nc
set odir /cs/u/csdar/csncp/level/[pad10000 [lindex $levs $1lnowml]]

puts "output file=$odir/$ofil"

file delete $tdir/$ofil

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnow} {
puts "month now=$mnow"

set mnowml [expr $mnow-1]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
set ntendml [expr $ntend-1]

puts "ntbeg,ntend=$ntbeg,$ntend"

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml. . $ntendml,{$1lnowml},$lat_ind,$lon_ind" 1]"

$vl netcdf -unlimited -index "$ntbegml..$ntendml,,," $tdir/$ofil $ivar_str
set ntbeg [expr $ntend+1]

#mnow
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3

set var_list $dimen
lappend var_list $ivar_str
puts $var_list

foreach var $var_list {

set var_len [expr [string length $var]+1]

set strings [nap_get netcdf -list $idir/$ifil $var:]
set natts [llength $strings]

set atts ""

for {set cnt 1} {$cnt <= [llength $strings]} {incr cnt} {
set cntml [expr $cnt-1]

set atts_tmpl [lindex $strings $cntmil]

set att_len [string length $atts_tmpl]

set atts "$atts [string range $atts_tmpl $var_len $att_len]"
¥

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $var:$att] netcdf ${tdir}/${ofil} $var:$att
}

}

set atts [nap_get netcdf -list $idir/$ifil ~:]

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $att] netcdf ${tdir}/${ofil} $att
}

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} :history

$t1 netcdf -unlimited $tdir/$ofil time
exec /bin/mv $tdir/$ofil $odir/$ofil

#1now

}

#ynow

}

return

}
####H#H#HHEND — SPLIT_R-1. TCL#######HHH##HHRHH I R R R R
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8.2 split_r-2

#H###H#H#HABEGIN — SPLIT_R-2. TCL######H###HHHHH IR R R R R
proc split_r-2 {ivar ybeg yend} {

#CSIRO Australia

#Mark Collier February 2004

#split NCEP r-2 pressure level data into individual pressure levels.

source ~csmac/.tclshrc
source ~“csmac/tcl_fun/pad10000.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}
set ivar_str $ivar

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_str.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

¥

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

set ifil $ivar_str.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

set levs [[nap_get netcdf $idir/$ifil level] -c -1]

if { [lindex $shape 0] !'= 1460 && [lindex $shape 0] != 1464 } {
puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}

nap "tl1 = [nap_get netcdf $idir/$ifil time]"
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nap "lat = [nap_get netcdf $idir/$ifil lat]"
nap "lon = [nap_get netcdf $idir/$ifil lon]"

$lat@@[lindex $lats O]"
$lat@@[lindex $lats 11"
$1lon@@[lindex $lons 01"
$lon@@[lindex $lons 11"

nap "yone
nap "ynnn
nap "xone
nap "xnnn

nap "lat_ind
nap "lon_ind

$yone. . $ynnn"
$xone. . $xnnn"

for {set lnow 1} {$lnow <= [lindex $shape 1]} {incr Inow} {
puts "level now=$lnow"

set lnowml [expr $lnow-1]

set ofil $ivar.[pad10000 [lindex $levs $1lnowml]].$ynow.nc
set odir /cs/u/csdar/csncp/reanalysis2/level/[pad10000 [lindex $levs $Ilnowml]]

puts "output file=$odir/$ofil"
file delete $tdir/$ofil

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnowl} {
puts "month now=$mnow"
set mnowml [expr $mnow-1]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
set ntendml [expr $ntend-1]

puts "ntbeg,ntend=$ntbeg, $ntend"

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendmi,{$1nowmi},$lat_ind,$lon_ind" 1]"

$vl netcdf -unlimited -index "$ntbegml..$ntendml,,," $tdir/$ofil $ivar_str
set ntbeg [expr $ntend+1]

#mnow

}
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set var_list $dimen
lappend var_list $ivar_str
puts $var_list

foreach var $var_list {

set var_len [expr [string length $var]+1]

set strings [nap_get netcdf -list $idir/$ifil $var:]
set natts [llength $strings]

set atts ""

for {set cnt 1} {$cnt <= [llength $strings]l} {incr cnt} {
set cntml [expr $cnt-1]

set atts_tmpl [lindex $strings $cntmi]

set att_len [string length $atts_tmpl]

set atts "$atts [string range $atts_tmpl $var_len $att_len]"
}

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $var:$att] netcdf ${tdir}/${ofil} $var:$att
}

}

set atts [nap_get netcdf -list $idir/$ifil ~:]

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $att] netcdf ${tdir}/${ofil} $att
}

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} :history

$t1 netcdf -unlimited $tdir/$ofil time
exec /bin/mv $tdir/$ofil $odir/$ofil

#1now

}

#ynow

3

return

}
###H#H#HHHEND - SPLIT_R-2. TCL######HHH#HHR AR H R R R R
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8.3 join r-1

####H###H#BEGIN — JOIN_R-1. TCL##########S#H#HBHHHHAFHHBHHHHHHHHASHHHAFH B A HHBSHH B RS
proc join_r-1 {ivar ybeg yend idir odir} {

#CSIRO Australia

#Mark Collier January 2004

#join NCEP r-1 pressure level data from individual pressure level files.

source ~csmac/.tclshrc
source ~“csmac/tcl_fun/pad10000.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

3

if { [file isdirectory $odir] == 0 } {
puts "Output directory doesn’t exist"
return

}

set ivar_str $ivar

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ofil $ivar_str.$ynow.nc

puts "output file=$odir/$ofil"

file delete $tdir/$ofil

set levs O;unset levs

for {set Ilnow 1} {$lnow <= [llength $ifils]} {incr lnow} {

set 1lnowml [expr $lnow-1]

set ifil [lindex $ifils $lnowml]

set lbeg [expr [string length $idir]+[string length $ivar_str]+2]
set lend [expr $lbeg+3]

lappend levs [string range $ifil $lbeg $lend]

}

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}
set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}
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set ifil $ivar.[lindex $levs O] .$ynow.nc

nap "tl = [nap_get netcdf $idir/$ifil time]"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"{0},{0},," 11"

nap "time = [nap_get netcdf $idir/$ifil time "{O}"]"
nap "lat = £32([nap_get netcdf $idir/$ifil lat])"
nap "lon = £32([nap_get netcdf $idir/$ifil lon])"
nap "level = £32({${levs}})"

set newshape [lreplace $shape 0 1 1 [llength $levs]]

nap "v2 = reshape((vi-v1)/(vi-v1),{$newshape})"

$v2 set dim time level lat lon
$v2 set coo time level lat lon

$v2 netcdf -unlimited $tdir/$ofil $ivar_str
set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnowl} {
puts "month now=$mnow"

set mnowml [expr $mnow-1]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
set ntendml [expr $ntend-1]

puts "ntbeg,ntend=$ntbeg,$ntend"

for {set lnow 1} {$lnow <= [llength $levs]} {incr 1lnowl} {
set lnowml [expr $lnow-1]

set ifil $ivar.[lindex $levs $lnowml].$ynow.nc

puts "input file=$idir/$ifil"

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml,,," 11"

$vl netcdf -unlimited -index "$ntbegml..$ntendmi,${lnowmi},," \
$tdir/$ofil $ivar_str

#1lnow
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}
set ntbeg [expr $ntend+1]

#mnow

}

nap "tl1 = [nap_get netcdf $idir/$ifil time]"
$t1 netcdf -unlimited $tdir/$ofil time

set ifil $ivar.[lindex $levs O].$ynow.nc
#copy attributes...

set var_list $dimen
lappend var_list $ivar_str
puts $var_list

foreach var $var_list {

set var_len [expr [string length $var]+1]

set strings [nap_get netcdf -list $idir/$ifil $var:]
set natts [llength $strings]

set atts ""

for {set cnt 1} {$cnt <= [llength $strings]l} {incr cnt} {
set cntml [expr $cnt-1]

set atts_tmpl [lindex $strings $cntmil]

set att_len [string length $atts_tmpl]

set atts "$atts [string range $atts_tmpl $var_len $att_len]"
}

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $var:$att] netcdf ${tdir}/${ofil} $var:$att
}

}

set atts [nap_get netcdf -list $idir/$ifil ~:]

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmil]

[nap_get netcdf $idir/$ifil $att] netcdf ${tdir}/${ofil} $att
}

nap "history = ‘created by Mark Collier CSIRO [date_time_now]‘"
$history netcdf ${tdir}/${ofil} :history

exec /bin/mv $tdir/$ofil $odir/$ofil

#ynow
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return

}
###H#HHHHEND - JOIN_R-1. TCL######HHHHHHHARAHHHHHHH R R R R
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8.4 join r-2

###H#H###H#BEGIN — JOIN_R-2. TCL##########H#H#HA#HHHHAFHHBHHH B HHHASHHHAFH B A HHHSHH R RS
proc join_r-2 {ivar ybeg yend idir odir} {

#CSIRO Australia

#Mark Collier January 2004

#join NCEP r-2 pressure level data from individual pressure level files.

source ~csmac/.tclshrc
source ~“csmac/tcl_fun/pad10000.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

3

if { [file isdirectory $odir] == 0 } {
puts "Output directory doesn’t exist"
return

}

set ivar_str $ivar

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ofil $ivar_str.$ynow.nc

puts "output file=$odir/$ofil"

file delete $tdir/$ofil

set levs O;unset levs

for {set Ilnow 1} {$lnow <= [llength $ifils]} {incr lnow} {

set 1lnowml [expr $lnow-1]

set ifil [lindex $ifils $lnowml]

set lbeg [expr [string length $idir]+[string length $ivar_str]+2]
set lend [expr $lbeg+3]

lappend levs [string range $ifil $lbeg $lend]

}

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}
set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}
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set ifil $ivar.[lindex $levs O] .$ynow.nc

nap "tl = [nap_get netcdf $idir/$ifil time]"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"{0},{0},," 11"

nap "time = [nap_get netcdf $idir/$ifil time "{O}"]"
nap "lat = £32([nap_get netcdf $idir/$ifil lat])"
nap "lon = £32([nap_get netcdf $idir/$ifil lon])"
nap "level = £32({${levs}})"

set newshape [lreplace $shape 0 1 1 [llength $levs]]

nap "v2 = reshape((vi-v1)/(vi-v1),{$newshape})"

$v2 set dim time level lat lon
$v2 set coo time level lat lon

$v2 netcdf -unlimited $tdir/$ofil $ivar_str
set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnowl} {
puts "month now=$mnow"

set mnowml [expr $mnow-1]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
set ntendml [expr $ntend-1]

puts "ntbeg,ntend=$ntbeg,$ntend"

for {set lnow 1} {$lnow <= [llength $levs]} {incr 1lnowl} {
set lnowml [expr $lnow-1]

set ifil $ivar.[lindex $levs $lnowml].$ynow.nc

puts "input file=$idir/$ifil"

nap "vl = [nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml,,," 11"

$vl netcdf -unlimited -index "$ntbegml..$ntendmi,${lnowmi},," \
$tdir/$ofil $ivar_str

#1lnow
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}
set ntbeg [expr $ntend+1]

#mnow

}

nap "tl1 = [nap_get netcdf $idir/$ifil time]"
$t1 netcdf -unlimited $tdir/$ofil time

set ifil $ivar.[lindex $levs O].$ynow.nc
#copy attributes...

set var_list $dimen
lappend var_list $ivar_str
puts $var_list

foreach var $var_list {

set var_len [expr [string length $var]+1]

set strings [nap_get netcdf -list $idir/$ifil $var:]
set natts [llength $strings]

set atts ""

for {set cnt 1} {$cnt <= [llength $strings]l} {incr cnt} {
set cntml [expr $cnt-1]

set atts_tmpl [lindex $strings $cntmil]

set att_len [string length $atts_tmpl]

set atts "$atts [string range $atts_tmpl $var_len $att_len]"
}

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmi]

[nap_get netcdf $idir/$ifil $var:$att] netcdf ${tdir}/${ofil} $var:$att
}

}

set atts [nap_get netcdf -list $idir/$ifil ~:]

for {set cnt 1} {$cnt <= [llength $atts]} {incr cnt} {

set cntml [expr $cnt-1]

set att [lindex $atts $cntmil]

[nap_get netcdf $idir/$ifil $att] netcdf ${tdir}/${ofil} $att
}

nap "history = ‘created by Mark Collier CSIRO [date_time_now]‘"
$history netcdf ${tdir}/${ofil} :history

exec /bin/mv $tdir/$ofil $odir/$ofil

#ynow
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return

}
#H#H#HHHHEND - JOIN_R-2. TCL######HHHHHHHURAH R R BRI R R
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8.5 run_split_r-1

#!/cs/u/csdar/cshld/portal/tcl/bin/tclsh
#CSIRO Australia
#Mark Collier January 2004

#split all NCEP r-1 pressure level data into individual levels

source ~csmac/.tclshrc
source ~“csmac/tcl_fun/split_r-1.tcl

set idir /cs/u/csdar/csncp/level

set ¢ "";unset c
set d "";unset d
set e "";unset e

set ybeg 1948;set yend 2003

set var {rhum omega uwnd vwnd air hgt}

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
foreach a $var {

if { $a == "rhum" || $a == "shum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {

lappend c¢ $idir/$b/$a.$b.$ynow.nc

}

set d O

foreach b $levs {

if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
incr d

}

}

unset c

if {$d > 0} {

puts "$a $ynow"
split_r-1 $a $ynow $ynow
}

} elseif { $a == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {

lappend c $idir/$b/$a.$b.$ynow.nc

}

set d O
foreach b $levs {
if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
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incr d

X

}

unset ¢

if {$d > 0} {

puts "$a $ynow"
split_r-1 $a $ynow $ynow
b

} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs { lappend c

$idir/$b/%a.$b.$ynow.nc

set d O

foreach b $levs {

if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
incr d

}

}

unset c

if {$d > 0} {

puts "$a $ynow"
split_r-1 $a $ynow $ynow
}

3

#a
}

#ynow

}

return
exit

35
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8.6 run_split_r-2

#!/cs/u/csdar/cshld/portal/tcl/bin/tclsh

#CSIRO Australia

#Mark Collier February 2004

#split all NCEP r-2 pressure level data into individual levels

source ~csmac/.tclshrc
source “csmac/tcl_fun/split_r-2.tcl

set idir /cs/u/csdar/csncp/reanalysis2/level

set ¢ "";unset c
set d "";unset d
set e "";unset e

set ybeg 1979;set yend 2002

set var {rhum omega uwnd vwnd air hgt}

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
foreach a $var {

if { $a == "rhum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {

lappend c¢ $idir/$b/$a.$b.$ynow.nc

}

set d O

foreach b $levs {

if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
incr d

}

}

unset c

if {$d > 0} {

puts "$a $ynow"
split_r-2 $a $ynow $ynow
}

} elseif { $a == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {

lappend c $idir/$b/$a.$b.$ynow.nc

}

set d O
foreach b $levs {
if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
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incr d

X

}

unset ¢

if {$d > 0} {

puts "$a $ynow"
split_r-2 $a $ynow $ynow
b

} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs { lappend c

$idir/$b/%a.$b.$ynow.nc

set d O

foreach b $levs {

if { [file exists $idir/$b/$a.$b.$ynow.nc ] == 0 } {
incr d

}

}

unset c

if {$d > 0} {

puts "$a $ynow"
split_r-2 $a $ynow $ynow
}

3

#a
}

#ynow

}

return
exit

37
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8.7 long term r-1

#######H#BEGIN — LONG_TERM_R-1.TCL##########H#H#HAFHHAHHHHHFHHAHHHHAFHH AR HHBSHH R U
proc long_term_r-1 {ivar_tmp iper ybeg yend odir} {

#CSIRO Australia

#Mark Collier January 2004

#generate long term monthly (iper=12) or seasonal (iper=4) climatological averages
#note that first 2 months and last month of raw data is left out
#as it does not strictly contribute to the climatological definition.

source ~csmac/.tclshrc
source ~/tcl_fun/getti.tcl
source “/tcl_fun/get_r-1_dir.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}

if { [file isdirectory $odir] == 0 || [file isdirectory $tdir] == 0 } {
puts "Output directory doesn’t exist"
return

}

set ivar [string range $ivar_tmp O [expr [string first . $ivar_tmp]l-1]]
if { $ivar == "" } {
set ivar $ivar_tmp

}

set ivar_str $ivar
set idir /cs/u/csdar/csncp/[get_ncep_dir $ivar_tmp]

set iperml [expr $iper-1]

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_tmp.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

3

if { $iper == 4 } {
set ofil "$ivar_tmp.ls.$ybeg-$yend.nc"
} elseif {$iper == 12 } {
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set ofil "$ivar_tmp.lm.$ybeg-$yend.nc"

} else {

puts "dont know that period."
exit

X

puts "output file=$odir/$ofil"

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}
for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

set ifil $ivar_tmp.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

if { [lindex $shape 0] !'= 1460 && [lindex $shape 0] != 1464 } {
puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}

if { $ynow == $ybeg}t {

nap "sf = [nap_get netcdf $idir/$ifil $ivar_str:scale_factor]"
nap "offset = [nap_get netcdf $idir/$ifil $ivar_str:add_offset]"

nap "lat = [nap_get netcdf $idir/$ifil lat]"
nap "lon = [nap_get netcdf $idir/$ifil lon]"

$lat@@[lindex $lats O]"
$lat@@[lindex $lats 11"
$lon@@[lindex $lons O]"
$lon@@[lindex $lons 1]"

nap "yone
nap "ynnn

nap "xone
nap "xnnn

nap "lat_ind = $yone..$ynnn"
nap "lon_ind = $xone..$xnnn"

if { $iper == 4 } {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,,$lat_ind,$lon_ind"]"
}

} elseif {$iper == 12 } {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,,$lat_ind,$lon_ind"]"
}
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nap "ivar = f64(isMissing(ivar)*0)"
nap "cl = i132(isMissing(ivar)=*0)"

nap "out = il6(ivar)"

file delete $tdir/$ofil
$out netcdf -unlimited $tdir/$ofil $ivar_str

set vatts {long_name units add_offset scale_factor missing_value var_desc \
dataset level_desc statistic parent_stat}

foreach a $vatts {

catch {[nap_get netcdf $idir/$ifil $ivar_str:$al] netcdf \
$tdir/$ofil $ivar_str:$a}

#a

}

set tatts {units long_name}

foreach d $dimen {

foreach a $tatts {

catch {[nap_get netcdf $idir/$ifil $d:$a] netcdf \
$tdir/$ofil $d:$a’

#a

}

#d

¥

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} $ivar_str:history

#ybeg
b

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnow} {
set mnowml [expr $mnow-1]

set inow [getti $mnowml $iper]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
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set ntendml [expr $ntend-1]
set skip O
if { $iper == 4 } {

if { $ynow == $ybeg && $mnow <= 2 } {
incr skip

}

if { $ynow == $yend && $mnow == 12 } {
incr skip

3

#iper
X

if { $skip == 0 } {

if { $rank == 3 } {

nap "vl = [$offset] + [$sf]l*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml,$lat_ind,$lon_ind" 11"

} else {

nap "vl = [$offset] + [$sfl*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml, ,$lat_ind,$lon_ind" 1]"

}

nap "v2 = am(v1l)"

nap "v3 = (ivarx0)"

if { $rank == 3 } {

$v3 set value v2 "$inow,,"

} else {

$v3 set value v2 "$inow,,,"

}

nap "ivar = ivar + v3x*[lindex $ndays $mnowml]"

nap "c2 = i32(isPresent(v3/v3)*[lindex $ndays $mnowmi])"

nap "cl = cl + c2"

#skip
}

set ntbeg [expr $ntend+1]

#mnow

3

#ynow

}
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nap "ivar = ivar / c1"

if { $iper == 4 } {

nap "days = {15.5 104.5 196.5 288.03}"

} elseif { $iper == 12 } {

nap "days = {15.5 45.0 74.0 104.5 135.0 165.5 196.5 227.0 257.5 288.0 318.5 349.5}"
}

nap "ts3 = (days-1)*24.0"

$ivar netcdf -unlimited $tdir/$ofil $ivar_str
$ts3 netcdf -unlimited $tdir/$ofil time

exec /bin/mv $tdir/$ofil $odir/$ofil
return

¥
#####H#HHEND - LONG_TERM_R-1.TCL######H#HHHHH I H R R R
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8.8 long term r-2

#######H#BEGIN — LONG_TERM_R-2. TCL############H##HHAHHHHHFHHAHHHHAFHH AR HHBSHHH RS
proc long_term_r-2 {ivar_tmp iper ybeg yend odir} {

#CSIRO Australia

#Mark Collier February 2004

#generate long term monthly (iper=12) or seasonal (iper=4) climatological averages
#note that first 2 months and last month of raw data is left out
#as it does not strictly contribute to the climatological definition.

source ~csmac/.tclshrc
source “csmac/tcl_fun/getti.tcl
source “csmac/tcl_fun/get_r-2_dir.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}

if { [file isdirectory $odir] == 0 } {
puts "Output directory doesn’t exist"
return

}

set ivar [string range $ivar_tmp O [expr [string first . $ivar_tmp]l-1]]
if { $ivar == "" } {
set ivar $ivar_tmp

}

set ivar_str $ivar
set idir /cs/u/csdar/csncp/reanalysis2/[get_ncep2_dir $ivar_tmp]

set iperml [expr $iper-1]

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_tmp.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

3

if { $iper == 4 } {
set ofil "$ivar_tmp.ls.$ybeg-$yend.nc"
} elseif {$iper == 12 } {
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set ofil "$ivar_tmp.lm.$ybeg-$yend.nc"

} else {

puts "dont know that period."
exit

X

puts "output file=$odir/$ofil"

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}
for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

set ifil $ivar_tmp.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]

set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]

set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

if { [lindex $shape 0] !'= 1460 && [lindex $shape 0] != 1464 } {
puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}

if { $ynow == $ybeg}t {

nap "sf = [nap_get netcdf $idir/$ifil $ivar_str:scale_factor]"
nap "offset = [nap_get netcdf $idir/$ifil $ivar_str:add_offset]"

nap "lat = [nap_get netcdf $idir/$ifil lat]"
nap "lon = [nap_get netcdf $idir/$ifil lon]"

$lat@@[lindex $lats O]"
$lat@@[lindex $lats 11"
$lon@@[lindex $lons O]"
$lon@@[lindex $lons 1]"

nap "yone
nap "ynnn

nap "xone
nap "xnnn

nap "lat_ind = $yone..$ynnn"
nap "lon_ind = $xone..$xnnn"

if { $iper == 4 } {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,,$lat_ind,$lon_ind"]"
}

} elseif {$iper == 12 } {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str "O..$iperml,,$lat_ind,$lon_ind"]"
}
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nap "ivar = f64(isMissing(ivar)*0)"
nap "cl = i132(isMissing(ivar)=*0)"

nap "out = il6(ivar)"

file delete $tdir/$ofil
$out netcdf -unlimited $tdir/$ofil $ivar_str

set vatts {long_name units add_offset scale_factor missing_value var_desc \
dataset level_desc statistic parent_stat}

foreach a $vatts {

catch {[nap_get netcdf $idir/$ifil $ivar_str:$al] netcdf \
$tdir/$ofil $ivar_str:$a}

#a

}

set tatts {units long_name}

foreach d $dimen {

foreach a $tatts {

catch {[nap_get netcdf $idir/$ifil $d:$a] netcdf \
$tdir/$ofil $d:$a’

#a

}

#d

¥

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} $ivar_str:history

#ybeg
b

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1

for {set mnow 1} {$mnow <= 12} {incr mnow} {
set mnowml [expr $mnow-1]

set inow [getti $mnowml $iper]

set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
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set ntendml [expr $ntend-1]
set skip O
if { $iper == 4 } {

if { $ynow == $ybeg && $mnow <= 2 } {
incr skip

}

if { $ynow == $yend && $mnow == 12 } {
incr skip

3

#iper
X

if { $skip == 0 } {

if { $rank == 3 } {

nap "vl = [$offset] + [$sf]l*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml,$lat_ind,$lon_ind" 11"

} else {

nap "vl = [$offset] + [$sfl*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml, ,$lat_ind,$lon_ind" 1]"

}

nap "v2 = am(v1l)"

nap "v3 = (ivarx0)"

if { $rank == 3 } {

$v3 set value v2 "$inow,,"

} else {

$v3 set value v2 "$inow,,,"

}

nap "ivar = ivar + v3x*[lindex $ndays $mnowml]"

nap "c2 = i32(isPresent(v3/v3)*[lindex $ndays $mnowmi])"

nap "cl = cl + c2"

#skip
by

set ntbeg [expr $ntend+1]

#mnow

3

#ynow

}
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nap "ivar = ivar / c1"

if { $iper == 4 } {

nap "days = {15.5 104.5 196.5 288.03}"

} elseif { $iper == 12 } {

nap "days = {15.5 45.0 74.0 104.5 135.0 165.5 196.5 227.0 257.5 288.0 318.5 349.5}"
}

nap "ts3 = (days-1)*24.0"

$ivar netcdf -unlimited $tdir/$ofil $ivar_str
$ts3 netcdf -unlimited $tdir/$ofil time

exec /bin/mv $tdir/$ofil $odir/$ofil
return

¥
####H#H#HHEND - LONG_TERM_R-2. TCL########HHHH I H R R
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8.9 year_ by year r-1

########BEGIN — YEAR_BY_YEAR_R-1.TCLH###########S#H#HAHHHHHFHHAHHHHAHHHASHHBSHHHHS
proc year_by_year_r-1 {ivar_tmp iper ybeg yend odir} {

#CSIRO Australia

#Mark Collier January 2004

#generate year-by-year monthly (iper=12) or seasonal (iper=4) climatological averages

source ~csmac/.tclshrc
source “/tcl_fun/getti.tcl
source ~/tcl_fun/get_ncep_dir.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}

if { [file isdirectory $odir] == 0 } {
puts "Output directory doesn’t exist"
return

3

set ivar [string range $ivar_tmp O [expr [string first . $ivar_tmp]l-1]1]

if { $ivar == "" } {
set ivar $ivar_tmp
}

set ivar_str $ivar
set idir /cs/u/csdar/csncp/[get_ncep_dir $ivar_tmp]

set iperml [expr $iper-1]
set iperm2 [expr $iper-2]

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_tmp.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

}
if { $iper == 4 } {

set ofil "$ivar_tmp.ys.$ybeg-$yend.nc"
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} elseif {$iper == 12 } {

set ofil "$ivar_tmp.ym.$ybeg-$yend.nc"

} else {
puts "dont know that iper."

exit

}

puts "output file=$odir/$ofil"

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}

set

set

for

nap
nap

set

ibeg O

inow_dmp O

{set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

"ts3
"tc2

f64{$iper#0}"
f64{$iper#0}"

ifil $ivar_tmp.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]
set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]
set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

if { [lindex $shape 0]

!= 1460 &% [lindex $shape 0]

1= 1464 } {

49

puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}

set

iend [expr $ibeg+$ipermi]

if { $ynow == $ybeg} {

nap
nap

nap
nap

nap
nap
nap
nap

nap

"sf = [nap_get netcdf $idir/$ifil $ivar_str:scale_factor]"

"offset = [nap_get netcdf $idir/$ifil $ivar_str:add_offset]"

"lat = [nap_get netcdf $idir/$ifil lat]"
"lon = [nap_get netcdf $idir/$ifil lon]"
"yone = $lat@@[lindex $lats O]"
"ynnon = $lat@@[lindex $lats 1]"
"xone = $lon@@[lindex $lons O]"
"xnnn = $lon@@[lindex $lons 1]"

"lat_ind = $yone..$ynnn"
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nap "lon_ind = $xone..$xnnn"

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend, ,$lat_ind,$lon_ind"]"

}

nap "ivar = f64(isMissing(ivar)*0)"
nap "cl = i32(isMissing(ivar)*0)"

nap "out = il6(ivar)"

file delete $tdir/$ofil
$out netcdf -unlimited $tdir/$ofil $ivar_str

set vatts {long_name units add_offset scale_factor \
missing_value var_desc \
dataset level_desc statistic parent_stat}

foreach a $vatts {

catch {[nap_get netcdf $idir/$ifil $ivar_str:$al netcdf \
$tdir/$ofil $ivar_str:$alt

#a

}

set tatts {units long_name}

foreach d $dimen {

foreach a $tatts {

catch {[nap_get netcdf $idir/$ifil $d:$a]l netcdf \
$tdir/$ofil $d:$a}

#a

}

#d

}

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} $ivar_str:history

#ybegl
} else {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg..$iend,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend, ,$lat_ind,$lon_ind"]"

}

50
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nap "ivar = f64(isMissing(ivar)=0)"
nap "cl = i32(isMissing(ivar)=*0)"

nap "out = il6(ivar)"
$out netcdf -unlimited -index "$ibeg..$iend" $tdir/$ofil $ivar_str

#ybeg2
b

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1
for {set mnow 1} {$mnow <= 12} {incr mnow} {
set mnowml [expr $mnow-1]

set inow [getti $mnowml $iper]

if { $inow == 3 && $iper == 4 } {

incr inow_dmp

} elseif {$inow == 11 && $iper == 12} {

incr inow_dmp

}
set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]
set ntbegml [expr $ntbeg-1] set ntendml [expr $ntend-1]

nap "tsO = [nap_get netcdf $idir/$ifil time \
"$ntbegml..$ntendmi1"]"

nap "tsl = am(tsO)"

nap "ts2 = f64{$iper#0}"

$ts2 set value tsl "$inow"

nap "ts3 = ts3 + ts2*[lindex $ndays $mnowmi]"

nap "tcl = i32(isPresent(ts2/ts2)*[lindex $ndays $mnowml])"
nap "tc2 = tc2 + tcl"

if { $rank == 3 } {

nap "vl = [$offset] + [$sf]l*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml,$lat_ind,$lon_ind" 11"
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} else {

nap "vl = [$offset] + [$sfl*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml, ,$lat_ind,$lon_ind" 11"

}

nap "v2 = am(v1l)"

nap "v3 = (ivarx0)"

if { $rank == 3 } {

$v3 set value v2 "$inow,,"
} else {

$v3 set value v2 "$inow,,,"

}

nap "ivar = ivar + v3x[lindex $ndays $mnowml]"

nap "c2 = i32(isPresent(v3/v3)*[lindex $ndays $mnowmi])"

nap "cl = cl + c2"

if { $iper == 4 && $inow_dmp == 3 || $iper == 12 && $inow_dmp == 1 } {
nap "ivar = ivar / ci"
nap "ts3 = ts3 / tc2"

if { $rank == 3 } {

$ivar netcdf -unlimited -index "$ibeg..$iend,," $tdir/$ofil $ivar_str
} else {

$ivar netcdf -unlimited -index "$ibeg..$iend,,," $tdir/$ofil $ivar_str

}

$ts3 netcdf -unlimited -index "$ibeg..$iend" $tdir/$ofil time
nap "ts3 = f64{$iper#0}"

nap "tc2 = f64{$iper#0}"

set inow_dmp O

}

set ntbeg [expr $ntend+1]

#mnow }

set ibeg [expr $ibeg+$iper]

#ynow

}

exec /bin/mv $tdir/$ofil $odir/$ofil
return

}
######H#H#END - YEAR_BY_YEAR_R-1.TCL######### I H#H BRI R R
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8.10 year_by_year_r-2

########BEGIN — YEAR_BY_YEAR_R-2.TCLH############H#HAHHH AR HHHAFHH AR HHHAHHH AR HHBHHH#
proc year_by_year_r-2 {ivar_tmp iper ybeg yend odir} {

#CSIRO Australia

#Mark Collier February 2004

#generate year-by-year monthly (iper=12) or seasonal (iper=4) climatological averages

source ~csmac/.tclshrc
source “/tcl_fun/getti.tcl
source ~/tcl_fun/get_r-2_dir.tcl

if {[info exists ::env(TMPDIR)]} {
set tdir $TMPDIR

} else {

puts "Must set TMPDIR."

return

}

if { [file isdirectory $odir] == 0 } {
puts "Output directory doesn’t exist"
return

3

set ivar [string range $ivar_tmp O [expr [string first . $ivar_tmp]l-1]1]

if { $ivar == "" } {
set ivar $ivar_tmp
}

set ivar_str $ivar
set idir /cs/u/csdar/csncp/reanalysis2/[get_ncep2_dir $ivar_tmp]

set iperml [expr $iper-1]
set iperm2 [expr $iper-2]

set ifils O;set iret O

unset ifils

for {set ynow $ybeg} {$ynow <= $yend} {incr ynow} {
set ifil $ivar_tmp.$ynow.nc

if { [file exists $idir/$ifil] == 0 } {
incr iret

puts "Input file $idir/$ifil doesn’t exist"
}

lappend ifils $idir/$ifil

}

if {$iret != 0} {

return

}
if { $iper == 4 } {

set ofil "$ivar_tmp.ys.$ybeg-$yend.nc"
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} elseif {$iper == 12 } {

set ofil "$ivar_tmp.ym.$ybeg-$yend.nc"

} else {
puts "dont know that iper."

exit

}

puts "output file=$odir/$ofil"

catch {exec /cs/u/csdar/csmac/portal/bin/dmget_farrer "$ifils"}

set

set

for

nap
nap

set

ibeg O

inow_dmp O

{set ynow $ybeg} {$ynow <= $yend} {incr ynow} {

"ts3
"tc2

f64{$iper#0}"
f64{$iper#0}"

ifil $ivar_tmp.$ynow.nc

puts "input file=$idir/$ifil"

set shape [nap_get netcdf -shape $idir/$ifil $ivar_str]
set dimen [nap_get netcdf -dimension $idir/$ifil $ivar_str]
set rank [nap_get netcdf -rank $idir/$ifil $ivar_str]

if { [lindex $shape 0]

!= 1460 &% [lindex $shape 0]

1= 1464 } {
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puts "Problem with number of times in $idir/$ifil at year $ynow."
return

}

set

iend [expr $ibeg+$ipermi]

if { $ynow == $ybeg} {

nap
nap

nap
nap

nap
nap
nap
nap

nap

"sf = [nap_get netcdf $idir/$ifil $ivar_str:scale_factor]"
"offset = [nap_get netcdf $idir/$ifil $ivar_str:add_offset]"

"lat = [nap_get netcdf $idir/$ifil lat]"
"lon = [nap_get netcdf $idir/$ifil lon]"
"yone = $lat@@[lindex $lats O]"
"ynnon = $lat@@[lindex $lats 1]"
"xone = $lon@@[lindex $lons O]"
"xnnn = $lon@@[lindex $lons 1]"

"lat_ind = $yone..$ynnn"
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nap "lon_ind = $xone..$xnnn"

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend, ,$lat_ind,$lon_ind"]"

}

nap "ivar = f64(isMissing(ivar)*0)"
nap "cl = i32(isMissing(ivar)*0)"

nap "out = il6(ivar)"

file delete $tdir/$ofil
$out netcdf -unlimited $tdir/$ofil $ivar_str

set vatts {long_name units add_offset scale_factor \
missing_value var_desc \
dataset level_desc statistic parent_stat}

foreach a $vatts {

catch {[nap_get netcdf $idir/$ifil $ivar_str:$al netcdf \
$tdir/$ofil $ivar_str:$alt

#a

}

set tatts {units long_name}

foreach d $dimen {

foreach a $tatts {

catch {[nap_get netcdf $idir/$ifil $d:$a]l netcdf \
$tdir/$ofil $d:$a}

#a

}

#d

}

nap "history = ‘created by Mark Collier CSIRO [date_time_now] ‘"
$history netcdf ${tdir}/${ofil} $ivar_str:history

#ybegl
} else {

if { $rank == 3 } {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg..$iend,$lat_ind,$lon_ind"]"

} else {

nap "ivar = [nap_get netcdf $idir/$ifil $ivar_str \
"$ibeg. .$iend, ,$lat_ind,$lon_ind"]"

}

95
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nap "ivar = f64(isMissing(ivar)=0)"
nap "cl = i32(isMissing(ivar)=*0)"

nap "out = il6(ivar)"
$out netcdf -unlimited -index "$ibeg..$iend" $tdir/$ofil $ivar_str

#ybeg2
b

set leap [[nap $ynow’4]]

if { $leap == 0 } {

set ndays {31 29 31 30 31 30 31 31 30 31 30 31}
} else {

set ndays {31 28 31 30 31 30 31 31 30 31 30 31}
}

set ntbeg 1
for {set mnow 1} {$mnow <= 12} {incr mnow} {
set mnowml [expr $mnow-1]

set inow [getti $mnowml $iper]

if { $inow == 3 && $iper == 4 } {

incr inow_dmp

} elseif {$inow == 11 && $iper == 12} {
incr inow_dmp

}
set ntend [expr $ntbeg+[lindex $ndays $mnowml]*4-1]

set ntbegml [expr $ntbeg-1]
set ntendml [expr $ntend-1]

nap "tsO = [nap_get netcdf $idir/$ifil time \
"$ntbegml..$ntendml1"]"

nap "tsl = am(tsO)"

nap "ts2 = f64{$iper#0}"

$ts2 set value tsil "$inow"

nap "ts3 = ts3 + ts2*[lindex $ndays $mnowmi]"

nap "tcl = i32(isPresent(ts2/ts2)*[lindex $ndays $mnowml])"
nap "tc2 = tc2 + tcl"

if { $rank == 3 } {
nap "vl = [$offset] + [$sf]l*[nap_get netcdf $idir/$ifil $ivar_str \
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"$ntbegml..$ntendmi,$lat_ind,$lon_ind" 11"

} else {

nap "vl = [$offset] + [$sfl*[nap_get netcdf $idir/$ifil $ivar_str \
"$ntbegml..$ntendml, ,$lat_ind,$lon_ind" 1]"

}

nap "v2 = am(v1)"

nap "v3 = (ivarx0)"

if { $rank == 3 } {

$v3 set value v2 "$inow,,"
} else {

$v3 set value v2 "$inow,,,"

}

nap "ivar = ivar + v3*[lindex $ndays $mnowmi]"

nap "c2 = i132(isPresent(v3/v3)*[lindex $ndays $mnowm1])"

nap "cl = cl + c2"

if { $iper == 4 && $inow_dmp == 3 || $iper == 12 && $inow_dmp == 1 } {
nap "ivar = ivar / ci"
nap "ts3 = ts3 / tc2"

if { $rank == 3 } {

$ivar netcdf -unlimited -index "$ibeg..$iend,," $tdir/$ofil $ivar_str
} else {

$ivar netcdf -unlimited -index "$ibeg..$iend,,," $tdir/$ofil $ivar_str

}

$ts3 netcdf -unlimited -index "$ibeg..$iend" $tdir/$ofil time
nap "ts3 = f64{$iper#0}"

nap "tc2 = f64{$iper#0}"

set inow_dmp O

}

set ntbeg [expr $ntend+1]

#mnow

}

#puts [$ivar shape]

set ibeg [expr $ibeg+$iper]
#ynow

}

exec /bin/mv $tdir/$ofil $odir/$ofil

return

}
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########END - YEAR_BY_YEAR_R-2. TCL#########H{HH#H#######
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8.11 calc clim r-1

#!/cs/u/csdar/cshld/portal/tcl/bin/tclsh
#CSIRO Australia
#Mark Collier January 2004

#calculate long_term and year_by_year NCEP r-1 monthly/seasonal climatologies

source ~csncp/.tclshrc
source “csmac/tcl_fun/long_term_r-1.tcl
source ~“csmac/tcl_fun/year_by_year_r-1.tcl

set ybeg 1948;set yend 2003
foreach period {12 4} {

if {$period == 4} {

set per_str "s"

} elseif {$period == 12} {

set per_str "m"

} else {

puts "period must be 4 or 12."
return

3

foreach f {csulf.ntat.gauss csusf.ntat.gauss dswrf.ntat.gauss pres.hcb.gauss \
pres.hct.gauss pres.lcb.gauss pres.lct.gauss pres.mcb.gauss pres.mct.gauss \
tcdc.eatm.gauss ulwrf.ntat.gauss uswrf.ntat.gauss} {

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {

year_by_year_ncep $f $period $ybeg $yend $odir
}
}

foreach f {lftx.sfc 1ftx4.sfc pr_wtr.eatm pres.sfc slp} {

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep $f $period $ybeg $yend $odir

}

}

foreach f {air.2m.gauss cfnlf.sfc.gauss cfnsf.sfc.gauss cprat.sfc.gauss \
csdlf.sfc.gauss csdsf.sfc.gauss csusf.sfc.gauss dlwrf.sfc.gauss \
dswrf.sfc.gauss gflux.sfc.gauss icec.sfc.gauss 1lhtfl.sfc.gauss \
nbdsf.sfc.gauss nddsf.sfc.gauss nlwrs.sfc.gauss nswrs.sfc.gauss \
pevpr.sfc.gauss prate.sfc.gauss pres.sfc.gauss runof.sfc.gauss \
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sfcr.sfc.gauss shtfl.sfc.gauss shum.2m.gauss skt.sfc.gauss \
soilw.0-10cm.gauss soilw.10-200cm.gauss tmax.2m.gauss tmin.2m.gauss \
tmp.0-10cm.gauss tmp.10-200cm.gauss tmp.300cm.gauss uflx.sfc.gauss \
ugwd.sfc.gauss ulwrf.sfc.gauss uswrf.sfc.gauss uwnd.10m.gauss \
vbdsf.sfc.gauss vddsf.sfc.gauss vflx.sfc.gauss vgwd.sfc.gauss \
vwnd.10m.gauss weasd.sfc.gauss} {

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep $f $period $ybeg $yend $odir

X

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep $f $period $ybeg $yend $odir

¥

X

foreach f {air.tropp pres.tropp} {
set odir /cs/u/csdar/csncp/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {

year_by_year_ncep $f $period $ybeg $yend $odir
}
}

set var {rhum shum omega uwnd vwnd air hgt}
foreach a $var {
if { $a == "rhum" || $a == "shum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {
lappend c $a.$b

}
} elseif { $a == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {
lappend c $a.$b

}
} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs {

lappend c $a.$b

}
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}
}

foreach f $c {

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep $f $period $ybeg $yend $odir

}

}

}

return
exit



The CSIRO NCEP/NCAR/DOE R-1/R-2 archive 62

8.12 calc_clim r-2

#!/cs/u/csdar/cshld/portal/tcl/bin/tclsh
#CSIRO Australia
#Mark Collier January 2004

#calculate long_term and year_by_year NCEP r-2 monthly/seasonal climatologies

source ~csncp/.tclshrc
source “csmac/tcl_fun/long_term_r-2.tcl
source ~“csmac/tcl_fun/year_by_year_r-2.tcl

set ybeg 1979;set yend 2002
foreach period {12 4} {

if {$period == 4} {

set per_str "s"

} elseif {$period == 12} {

set per_str "m"

} else {

puts "period must be 4 or 12."
return

3

foreach f {pr_wtr.eatm pres.sfc mslp} {

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/1/$per_str
if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep2 $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/y/$per_str
if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep2 $f $period $ybeg $yend $odir

}

}

foreach f {air.2m.gauss cfnlf.sfc.gauss cfnsf.sfc.gauss cprat.sfc.gauss \
csdlf.sfc.gauss csdsf.sfc.gauss csusf.sfc.gauss dlwrf.sfc.gauss \
dswrf.ntat.gauss dswrf.sfc.gauss gflux.sfc.gauss icec.sfc.gauss \
lhtfl.sfc.gauss pevpr.sfc.gauss prate.sfc.gauss pres.hcb.gauss \
pres.hct.gauss pres.lcb.gauss pres.lct.gauss pres.mcb.gauss \
pres.mct.gauss pres.sfc.gauss runof.sfc.gauss shtfl.sfc.gauss \
shum.2m.gauss skt.sfc.gauss soilw.0-10cm.gauss soilw.10-200cm.gauss \
tcdc.eatm.gauss tmax.2m.gauss tmin.2m.gauss tmp.0-10cm.gauss \
tmp.10-200cm. gauss uflx.sfc.gauss ugwd.sfc.gauss ulwrf.ntat.gauss \
ulwrf.sfc.gauss uswrf.ntat.gauss uswrf.sfc.gauss uwnd.10m.gauss \
vflx.sfc.gauss vgwd.sfc.gauss vwnd.10m.gauss weasd.sfc.gauss} {

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/1/$per_str

if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep2 $f $period $ybeg $yend $odir

¥

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/y/$per_str

if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep2 $f $period $ybeg $yend $odir
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}

}

set var {rhum omega uwnd vwnd air hgt}

foreach a $var {

if { $a == "rhum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {
lappend c $a.$b

3

} elseif { $a == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {
lappend c $a.$b

}
} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs {

lappend c $a.$b

}

}
}

foreach f $c {

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/1/$per_str
if { [file exists $odir/$f.1$per_str.$ybeg-$yend.nc] == 0 } {
long_term_ncep2 $f $period $ybeg $yend $odir

}

set odir /cs/u/csdar/csncp/reanalysis2/c/$ybeg-$yend/y/$per_str
if { [file exists $odir/$f.y$per_str.$ybeg-$yend.nc] == 0 } {
year_by_year_ncep2 $f $period $ybeg $yend $odir

}

}

3

return
exit
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8.13 calc_.anom r-1

#!/cs/u/csdar/cshld/portal/tcl/bin/tclsh
#CSIRO Australia
#Mark Collier January 2004

#calculate year_by_year NCEP r-1 monthly/seasonal anomalies

source ~csmac/.tclshrc
source ~csmac/tcl_fun/anom_r-1.tcl

set ybeg 1948;set yend 2003;set cbeg 1948;set cend 2003

foreach f {csulf.ntat.gauss csusf.ntat.gauss dswrf.ntat.gauss pres.hcb.gauss
pres.hct.gauss pres.lcb.gauss pres.lct.gauss pres.mcb.gauss pres.mct.gauss
tcdc.eatm.gauss ulwrf.ntat.gauss uswrf.ntat.gauss} {

set odir /tmp/csncp

anom_ncep $f 12 $ybeg $yend $cbeg $cend $odir

3

foreach f {1ftx.sfc 1ftx4.sfc pr_wtr.eatm pres.sfc slp} {
set odir /tmp/csncp

anom_ncep $f 12 $ybeg $yend $cbeg $cend $odir

}

foreach f {air.2m.gauss cfnlf.sfc.gauss cfnsf.sfc.gauss cprat.sfc.gauss \
csdlf.sfc.gauss csdsf.sfc.gauss csusf.sfc.gauss dlwrf.sfc.gauss \
dswrf.sfc.gauss gflux.sfc.gauss icec.sfc.gauss 1lhtfl.sfc.gauss \
nbdsf.sfc.gauss nddsf.sfc.gauss nlwrs.sfc.gauss nswrs.sfc.gauss \
pevpr.sfc.gauss prate.sfc.gauss pres.sfc.gauss runof.sfc.gauss \
sfcr.sfc.gauss shtfl.sfc.gauss shum.2m.gauss skt.sfc.gauss \
s0ilw.0-10cm.gauss soilw.10-200cm.gauss tmax.2m.gauss \
tmin.2m.gauss tmp.0-10cm.gauss tmp.10-200cm.gauss tmp.300cm.gauss \
uflx.sfc.gauss ugwd.sfc.gauss ulwrf.sfc.gauss uswrf.sfc.gauss \
uwnd. 10m.gauss vbdsf.sfc.gauss vddsf.sfc.gauss vflx.sfc.gauss \
vgwd.sfc.gauss vwnd.10m.gauss weasd.sfc.gauss} {

anom_ncep $f 12 $ybeg $yend $cbeg $cend $odir }

foreach f {air.tropp pres.tropp} {

set odir /tmp/csncp

anom_ncep $f 12 $ybeg $yend $cbeg $cend $odir
}

set var {rhum shum omega uwnd vwnd air hgt}
foreach a $var {

if { $a == "rhum" || $a == "shum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {

lappend c $a.$b
}



The CSIRO NCEP/NCAR/DOE R-1/R-2 archive 65

} elseif { $a == "omegau ¥ {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {
lappend c $a.$b

}
} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs {

lappend c $a.$b

}

}

}

foreach f $c {

set odir /tmp/csncp

anom_ncep $f 12 $ybeg $yend $cbeg $cend $odir
}

return
exit
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8.14 get r-1 dir

######H#HBEGIN — GET_R-1_DIR.TCL######H#HHHHHHHHHHHH R R R R
proc get_r-1_dir {v} {

#CSIRO Australia

#Mark Collier January 2004

if { [lsearch {air hgt omega rhum shum uwnd vwnd} $v] >= 0 } {
set d "pressure";return $d

}

if { [lsearch {csulf.ntat.gauss csusf.ntat.gauss dswrf.ntat.gauss pres.hcb.gauss \
pres.hct.gauss pres.lcb.gauss pres.lct.gauss pres.mcb.gauss pres.mct.gauss \
tcdc.eatm.gauss ulwrf.ntat.gauss uswrf.ntat.gauss} $v] >= 0 } {

set d "other_gauss";return $d

}

if { [1search {1ftx.sfc 1ftx4.sfc pr_wtr.eatm pres.sfc slp} $v] >= 0 } {
set d "surface";return $d

}

if { [lsearch {air.2m.gauss cfnlf.sfc.gauss cfnsf.sfc.gauss cprat.sfc.gauss \
csdlf.sfc.gauss csdsf.sfc.gauss csusf.sfc.gauss dlwrf.sfc.gauss dswrf.sfc.gauss \
gflux.sfc.gauss icec.sfc.gauss lhtfl.sfc.gauss nbdsf.sfc.gauss nddsf.sfc.gauss \
nlwrs.sfc.gauss nswrs.sfc.gauss pevpr.sfc.gauss prate.sfc.gauss pres.sfc.gauss \

runof .sfc.gauss sfcr.sfc.gauss shtfl.sfc.gauss shum.2m.gauss skt.sfc.gauss \
s0ilw.0-10cm.gauss soilw.10-200cm.gauss tmax.2m.gauss tmin.2m.gauss \

tmp.0-10cm.gauss tmp.10-200cm.gauss tmp.300cm.gauss uflx.sfc.gauss \

ugwd.sfc.gauss ulwrf.sfc.gauss uswrf.sfc.gauss uwnd.10m.gauss vbdsf.sfc.gauss \
vddsf.sfc.gauss vflx.sfc.gauss vgwd.sfc.gauss vwnd.10m.gauss weasd.sfc.gauss} $v] >= 0 } {
set d "surface_gauss";return $d

}

if { [lsearch {air.tropp pres.tropp} $v] >= 0 } {
set d "tropopause";return $d

}

set var {rhum shum omega uwnd vwnd air hgt}
foreach a $var {

if { $var == "rhum" || $var == "shum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {
lappend c $a.$b

}
} elseif { $var == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {

lappend c $a.$b

}
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} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs {

lappend c $a.$b

}

}

}

if { [1search $c $v] >= 0 } {

set d "level/[string range $v [expr [string first . $v]+1] [expr [string length $v]-1]]1"
return $d

}

set d "error"

return $d

}
######H#H#END - GET_R-1_DIR.TCL###########R#H R R
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8.15 get r-2 dir

######H#ABEGIN — GET_R-2_DIR.TCL######H#HHHHH I HHH R R R R
proc get_r-2_dir {v} {

#CSIRO Australia

#Mark Collier February 2004

if { [lsearch {air hgt omega rhum uwnd vwnd} $v] >= 0 } {
set d "pressure";return $d

}

if { [lsearch {pr_wtr.eatm pres.sfc mslp} $v] >= 0 } {
set d "surface";return $d

}

if { [lsearch {air.2m.gauss cfnlf.sfc.gauss cfnsf.sfc.gauss cprat.sfc.gauss \
csdlf.sfc.gauss csdsf.sfc.gauss csusf.sfc.gauss dlwrf.sfc.gauss dswrf.ntat.gauss \
dswrf.sfc.gauss gflux.sfc.gauss icec.sfc.gauss 1lhtfl.sfc.gauss pevpr.sfc.gauss \
prate.sfc.gauss pres.hcb.gauss pres.hct.gauss pres.lcb.gauss pres.lct.gauss \
pres.mcb.gauss pres.mct.gauss pres.sfc.gauss runof.sfc.gauss shtfl.sfc.gauss \
shum.2m.gauss skt.sfc.gauss soilw.0-10cm.gauss soilw.10-200cm.gauss tcdc.eatm.gauss \
tmax.2m.gauss tmin.2m.gauss tmp.0-10cm.gauss tmp.10-200cm.gauss uflx.sfc.gauss \
ugwd.sfc.gauss ulwrf.ntat.gauss ulwrf.sfc.gauss uswrf.ntat.gauss uswrf.sfc.gauss \
uwnd.10m.gauss vflx.sfc.gauss vgwd.sfc.gauss vwnd.10m.gauss weasd.sfc.gauss} $v] >= 0 } {
set d "gaussian_grid";return $d

}

set var {rhum omega uwnd vwnd air hgt}
foreach a $var {

if { $var == "rhum" || $var == "shum" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300}
foreach b $levs {

lappend c $a.$b

}

} elseif { $var == "omega" } {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 0250 0200 0150 0100}
foreach b $levs {
lappend c $a.$b

}

} else {

set levs {1000 0925 0850 0700 0600 0500 0400 0300 \
0250 0200 0150 0100 0070 0050 0030 0020 0010}
foreach b $levs { lappend c $a.$b }

}
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3

if { [1search $c $v] >= 0 F {
set d "level/[string range $v [expr [string first . $v]+1] [expr [string length $v]-1]]1"
return $d

}
set d "error"
return $d

}
######H#HEND - GET_R-2_DIR.TCL#############H I # R
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8.16 getti

proc getti {m p} {
#CSIRO Australia
#Mark Collier January 2004

if { $p == 12 } {

set i $m

} else {

if { $m <= 1} {

set 1 0

} elseif { $m <= 4 } {
set i1

} elseif { $m <=7 } {
set i 2

} elseif { $m <= 10 } {
set i 3

} elseif { $m <= 11 } {
set i 0

}

}

return $i

#getti

}

HHAHAHAHEND — GETTI . TCL#H#H#H##HHHEHEHEHEHFHFHHHHEHEHSHGRFHHRHEHEH SRS RS R F R RS HEHEH
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8.17 padl10000

proc padl10000 {v} {
#CSIRO Australia
#Mark Collier January 2004

if { $v < 10} {

set i 000%$v

} elseif { $v < 100 } {

set i 00$v

} elseif { $v < 1000 } {

set i O$v

} elseif { $v < 10000 } {

set i $v

} else {

puts "Argument must be 0<i<10000."
return

}

return $i

#pad10000

}

#H##HH#HH#HHEND — PAD10000 . TCL##H###HHHHHAHHHHHHHHHFHHHHHHFHH PR H R HF R HH R H SR HF SR
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