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Background and main objectives of CHFP

First steps...

The CHFP was born in 2007 as part of the Working Group on Seasonal to Interannual Prediction (currently
Working Group on Subseasonal to Interdecadal Prediction; WGSIP), having the nature of a multi-model and

multi-institutional experimental framework for sub-seasonal to decadal complete physical climate system
prediction.

By the complete physical climate system, we mean contributions from the atmosphere, oceans, land surface
cryosphere and atmospheric composition in producing regional and sub-seasonal to decadal climate
anomalies. This experimental framework is based on advances in climate research during the past years, which
have lead to the understanding that modeling and predicting a given climate anomaly over any region is
incomplete without a proper treatment of the effects of SST, sea ice, snow cover, soil wetness, vegetation,
stratospheric processes, and atmospheric composition (carbon dioxide, ozone, etc.). CHFP is particularly
focused on the sub-seasonal to seasonal scale.

Objectives
* Provide a baseline assessment of our seasonal prediction capabilities using the best available models of
the climate system and data for initialisation

» Provide a framework for assessing of current and planned observing systems, and a test bed for
integrating process studies and field campaigns into model improvements

* Provide an experimental framework for focused research on how various components of the climate
system interact and affect one another

» Provide a test bed for evaluating IPCC class models in seasonal prediction mode
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An introduction to CHFP

» The CHFP database hosts forecast systems outputs from retrospective predictions
of the seasonal global climate from year to year, initialized at least twice a year
across recent decades, and is freely available for research use.
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Fic. 1. (left) Seasonal-mean Nifio-3.4 index (area-averaged SST anomaly in 5°S=5°N, 170°-120°W), as ob-
served (OISST analysis; black) and predicted by CHFP models (red) initialized from February, May, August,
and November [982-2009 at (a) 0-, (b) 3-, and (c) 6-month lead times. Circles indicate mean values and error
bars indicate standard deviations of predictions from 95 ensemble members. (right) Comparison of CHFP
anomaly correlation skill values with those based on persisting the observed Nifio-3.4 value prior to the start
of the forecast.

From Tompkins et al. (2017), BAMS
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The CHFP database currently contains data from 16 coupled forecast systems and
hosts more than 10 TB of information in NetCDF format.

It is continuously growing and will continue to do so over the coming years to serve
as a record of progress in global seasonal forecasting capability.

Forecast Research
system Center/Country

Forecast Research
system Center/Country

ARPEGE MétéoFrance JMA/MRI-CGCM1  JMA (Japan)
(France)

JMA/MRI-CGCM2  JMA( Japan)
CCCma-CanCM3 CCCma (Canada)

L38GloSeaq MetOffice (UK)
CCCma-CanCM4 CCCma (Canada)

L85GloSeaq MetOffice (UK)
CFS NCEP (USA)

MIROCs5 CCSR (Japan)
CMAM Canada

MPI-ESM-LR MPI (Germany)
CMAMlo Canada

MPI-ESM-MR MPI (Germany)
ECMWF-S4 ECMWF (UK)

POAMA BoM (Australia)
GloSeas MetOffice (UK)

Near future: NMME (Phase 1 and 2), RHMC SL-AV, SINTEX-2



» According to CHFP protocols, forecast systems within CHFP MUST include seasonal
(4-month lead-time) forecasts initialized AT LEAST twice a year, in May and
November. If available, additional start times are also welcome (several models
have start times every month, or 4 times a year, which is of course useful).

» Data from each forecast system is hosted in its native resolution (i.e. there is not
any regridding onto a same grid).

e CHFP hosts both monthly mean and daily data.

» Forecasts start near 1979 and end around 2010.

» Some of the variables included in CHFP are 2m mean, minimum and maximum
temperatures, total precipitation, zonal and meridional winds, heat fluxes and soil

moisture, among others for the atmosphere, while several others are available
related to the ocean (SST, sea ice, ...)
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Some papers using CHFP data
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UNCERTAINTY IN SEASOMNAL FORE-
CASTING. Any prediction of the future evolution
of the Earth system requires an associated assessment
of its uncertainty. This is true whether the forecast is
for the days ahead or is a longer-term prediction for
the following months and seasons.

For seasonal forecasts, the uncertainty associ-
ated with inexact initial conditions, which can grow
rapidly in time, is usually addressed by running
multiple forecasts with perturbations applied to the
initial state of the ocean and atmosphere {Arribas et
al. 2011; Stockdale et al. 2001). The idea is that the
perturbed initial conditions are of a suitable mag-
nitude to represent the uncertainty in the observa-
tional measurements and the analysis tools that are

used to process them. As the forecast evolves, the
differences between the forecasts, known as the en-
semble “spread,” should therefore reflect the typical
forecast error, or “uncertainty”; in other words, the
eventuzl real-world evolution should be contained
within the cluster of this forecast ensemble. In tan-
dem, uncertainty in forecasts is also contributed 1o
by our inexact representations of the Earth system
physics. This contribution to uncertainty is sampled
by employing different Earth system models (Yun
et al. 2005; Weisheimer et al. 2006 Smith et al. 2013),
the so-called multimodel approach, which is often
supplemented by the use of perturbations to physical
processes, known as stochastic physics schemes, to
further account for structural errors in a particular
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How to access the data

Downloading and using CHFP is very easy! The steps are:
1) Reoicter at the CHFEP wehcite (httn://rhfnc rima fren 11ha ar)

C1 MA

ol WGSIP &
CIMA-CHFP/SHFP
Home Data Catalog

WERE® ¢ 5

CONICET

u B A

User: Saurral, Ramiro
CHFP/SHFP Atmosphere - Surface - Monthly

eSS Select Initial Start Month

Atmosphere Feb May Aug Hov Eeb M.

May Aug Nov Feb May Aug Now Feb May Aug Nov
Qcean gaess | L) L) O
Land —
Type of level M0 O O 0O Ofaese O O 0O Ofeees O O O OfEas O O O O
Levels isD O 0O 0O O 0 O O O el O O 8 & i O O O O
Surfa.ce 182 | (] O O ODjmez| O O O ODlaee2 O O O Oramzl O O O O
Invariant — Bl el Bl B
Frequency aees () (O O Opses O O O O O O O OfEes O O O O
6 hs aoaay (| (] () () gameem (] () () () peoeas (] [ ) () Geoasw ) () [ [
Daily. NS ) [ [ [ Esess ) ) [ ) s ) [ ) O e ) b i
Monthly
Invariant e (] O O Dpsss O O O O peoosy O O O O feetsy O O O O
anaa ) ) O O S ) O B O e ) O B ) e ) [ @
N D D D opEs T D O DEE B D D DEEE A B 8 @
1980 [ 0 0O DHees O O O OfEms O O O COfEes O O O &
Clear all
Select Model
[ | ARPEGE* | | CCCma-CanCM3 | | CCCma-CanCM4 | | CFs* [ cmam=
] cmaMio (] ECMWF-54* [] GloSeas* (] JMAMRI-CGCM1 || JMAMRI-CGCMZ

| L3&GloSead | | LB5GIoSeads | miroCs (| MPIESM-LR* [ | poama
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open source webmail software

® L9560 @ o & B

| Folders Subject CHFP Files requested by Saurral Ramiro
| Inbox From CHFP Administration 4
| 2 Drafts To saurral@cima.fcen.uba.ar i
|g= Date Today 14:43
=] sent <
| E9 Junk
| & Trash CHFP Admin Message:
| 3 caM Ramiro Saurral:
= Your(s) selected file(s) were copied
| & CESM_NCAR You can download the files from the following list:
m 2 file(s) copied. Directory will be available during a week
| &3 coDep http://chfps.cima.fcen.uba.ar/request/28161115154305/tasmin monthly ECMWF-54 CHFP 1986@2@1.nc
| CONGREMET 2015 ttp://chfps.cima.fcen.uba.ar/request/20161115154305/tas monthly ECMMWF-S4 CHFP 19868281.nc
Doctorado CHFP 2 Automata Server
Gradu
IC3
ICTP

Incentivos
Meteorologica
Papers enviados b
PIDDEF
SPAM
Subsidios
WCRP
WGSIP
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How to access the data

Files can be downloaded individually or (more efficiently) using scripts.
An easy way to go in Linux is to download the list of files and use wget...

o Save the list of files (received by email) in a .txt file (e.g. file_list.txt)

http://chfps.cima.fcen.uba.ar/request/20140128131722/tasmin_monthly ECMWF-S4 CHFP_19810201.nc
http://chfps.cima.fcen.uba.ar/request/20140128131722/tasmin_monthly ECMWF-S4 CHFP_19820201.nc
http://chfps.cima.fcen.uba.ar/request/20140128131722/tasmin_monthly ECMWF-S4 CHFP_19830201.nc

oUse wget:
S wget -b -c -nd t=0 -i file_list.txt -o log_01

In the example above, file “log_01" will contain all the information regarding the
download speed and status.
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How to access the data

Another good option is to use OpenDAP, which allows to use NCO tools to subset, split
and merge files before download.
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Atmosphere

ARFPEGE 1970 2007 174] 174 174

522
CCCvma- 1979 2010 120, 120/ 120 120| 120/ 122| 120| 120 120 120/ 120 120 120 120 120| 120 120| 2282
CanCM3

e 19792010 1200 120 120| 12 120/ 120 120| 120 120 120/ 120/ 120 120 120 120 120 120 2282
cFs 1981 2007 53 53 53 212
CMAM 1979 2008 a0 80 80 240
ChmAMIc 1679 2008 80 20 0 240
ECMWF-S4 1981 2010 120 120( 120 120, 120/ 120 120 120, 120 120 120 120 120, 120( 120 120 120 120 120| 2400
GloSeas 1994 2000 58 58 58 58 280
JMAMRI- 1979 2010 128 128 128 128 128 128 128 128 128 128 128 118 128 128 128 128| 128| 128| 2202
ceem

égé’gb 1981 2010 120 120 120 120, 120 1200 120( 120 120 120, 120 120 120 120, 120| 120 120 120 2180
LI8GloSead 1989 2002 58 58 56 58 58 280
LB5GloSead 1989 2009 B4 B84 84 84 84 420
MIROCS 197 2011 132 132 132 132 132 132 132 132| 132 132 132 132 132 132 132 132 132 2244
MFPI-ESM-LR 1982 2011 a0 60 a0 80 a0 a0 L] 80 a0 a0 a0 a0 a0 a0 -1 a0 a0 80 00 a0 80 1260
poama 1980 2000 120 3680 380 380 380 380 380 380 380 380 380 380 4080
Total Files: 800 800 1040 360| 1703| 1707 1028 800 1180 800 800 1180 1224 152 800 800 792 432 360 1801583 668 663 21194

ARFEGE 1870 2007 174 174| 174 174 174 =70
e 1e7e 2010/ 122] 120/ 120 122 120 s0s
cCcCma- 5 = =

O 1878 2010 120, 120 122| 120 804
cFs 19812007 53 53 53 53| 53 285
cmam 1870 2008| 60 80 s 60 240
cmAMIc 1970 2008| @0 a0 ea| 0 240
ECMWF-54 19812010 120, 120| 120 120/ 120 200
GloSeas 1908 2000 58 se se| se 224
JMAMRI- e = = = S -

cGemi 1979 2010 128 128 128 128 128 840
JMAMRI- = = 7

oMz 1981 2010 120 120 120 120/ 120 a00
L38GloSead 1980 2002 58 se 58 548 224
L85GloSead 1980 2000 a4 84 84 84 a3e
MIROCS 1wre 20 132 132 132 132 132 aso
MPI-E SM-LR 1982 20 a0 80 a0 L1 80 300
MPI-E SM-MR 1981 20 02 62 a2 02 62 310
poama 1980 2000 380 3e0 380, 380 1440

Total Files: 1408 1449 1765 1768| 1765 8157



CCCma-
CanCm3
CCCma-
CanCmM4

CFS

CMAM

CMAMIc
JMAMRI-CGCM1
MIROCS

Total Files:

1979 2008

1979 2008
1981 2007
1979 2008
1979 2008,
1979 2008
1979 201

Levels
Daily

120 120
120 120
12|
132
240 484

112
132]
484

132
a72

112]
132
484

112
132
482

12
132
484

12
132
484

112
132
484

112
132
454

112
132
484

413

112
132 132 132
132| 132 a Q484

120| 1202280

120| 1202280
159

180

180

1588

2244

240 240 8891

CCCma-
CanCM3

CCCma-
nChY

CMAMIc
GloSeas
IMAMRI CGCMT|
LB5GloSead
MIROCS

Total Files:

Ocean

1979 2008
1970 2008
1970 2008
1979 2008
1995 2009
1970 2008
1989 2009
1979 2011

120/ 120
120/ 120
| o0
| 80
12 12
132|132
B804 484

120

80/
60/

12
83/
132

132

434

CCCma-CanCM3
CCCma-CanCM4
JMAMRI-CGCM1
JMAMRI-CGCM2
MIROCS

Total Files:

@ 2008
1979 2008
1979 2010
1981 2010
1970 2011

120
132
252

120
131
251

240
240
258
380
827
1623

CCCma-CanCM3

1978 2008

120

120
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Let’s download some data

» Username: user.chip@gmail.com
Password: hindcast
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Some useful links

CHFP:
chfps.cima.fcen.uba.ar

Panoply:
www.giss.nasa.gov/tools/panoply/

NCO tools:
nco.sourceforge.net
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Quick introduction to NCO tools

Cut files (along the dimension of a variable): ncks

Example: Want to keep only latitudes from o to
20N

$ ncks —d latitude,0.,20. [input file] [output file]

Merge files: ncreat
$ ncrcat precip* precip_merged.nc



