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1. INTRODUCTION

The EUMETSAT “Satellite Application Facilities” (3A are dedicated centres of excellence for
processing satellite data, and form an integrat pathe distributed EUMETSAT Application
Ground Segment [ttp://www.eumetsat.in). This documentation is provided by the SAF on
Support to Nowcasting and Very Short Range ForagasSAFNWC. The main objective of
SAFNWC is to provide, further develop and maintaoftware packages to be used for
Nowcasting applications of operational meteorolabsatellite data by National Meteorological
Services. More information can be found at the SAFNwebpagehttp://www.nwcsaf.org This
document is applicable to the SAFNWC processingkage for polar orbiting meteorological
satellites, SAFNWC/PPS, developed and maintaine8Ndi| ( http://nwcsaf.smhi.sg

1.1 NEW FILE FORMAT AND NAMING !

Before you start installing the PPS software, important to acknowledge and be prepared that
the v2014 of PPS will produce output, in termsilef iames and file format, that has significantly
changed compared to previous versions of PPS.

So compared to PPS v2012 (and any previous veddi®®S), the file names will differ, as well
as the names of the dataset, the class definifohta, CT and CPP-phase), the processing flags
and the attributes. However, the physical parammeieproducts will be the same, and all dataset
that were present in v2012 (except processing)ffagbalso be present in the files of v2014. For
details on the new data format see Data Output &gRnD.11].

1.2 PURPOSE

This document presents the Software User Manuah®SAFNWC/PPS application. The main
objective of the SAFNWC/PPS software is the gemamadf 5 meteorological products from polar
orbiting satellites for the support to Nowcastimgl&/ery Short Range Forecasting.

The different Product Generation Elements (PGEsgg leeen designed in such a way as to allow
individual execution as stand alone applicationsugh depending on input from each other.

This Software User Manual is supposed to contdirthal information necessary to build and
install the whole SAFNWC/PPS application.

1.3 ScoPe

1.4 DEFINITIONS AND ACRONYMS

Acronym Explanation Acronym Explanation

AAPP AVHRR and ATOVS AEMET Agencia Estatal de
Processing Package Meteorologia (Spain)

ACPG AVHRR/AMSU Cloud Product AHAMAP AMSU-HIRS-AVHRR
Generation software (A major Mapping Library (A part of the
part of the SAFNWC/PPS s.w., SAFNWC/PPS s.w.)
including the PGE:s.) AMSU Advance Microwave Sounding

Unit
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Acronym Explanation Acronym Explanation
ANA Automatic Navigation Supercomputing Applications
Adjustment (us)
API Applications ~ Programming NOAA National Oceanic and
Interface Atmospheric Administration
API Application Programming NWP Numerical Weather Prediction
Interface (O] Operating System
ATOVS Advanced TOVS OSISAF Ocean and Sea Ice SAF
AVHRR Advanced Very High  PC Precipitating  Cloud (also
Resolution Radiometer PGE04)
CDOP Continuous Development and PCPN Precipitation
Operational Phase PGE Process Generating Element
CM Cloud Mask (also PGEO1) PPS Polar Platform System
CMS Centre Méteorologique Spatial RGB Red Green Blue
(a part of Méteo-France) RTM Radiative Transfer Model
CPP Cloud Physical Properties SAF Satellite Application Facility
CT Cloud Type (also PGE02) SAFNWC  Satellite Application Facility
CTTH Cloud  Top  Temperature, for support to NoWcasting
Height and Pressure (also gc g Screen and Email (an option for
ECMWF European Centre for Medium- SMHI Swedish Meteorological and
range Weather Forecasts Hydrological Institute
EPS EUMETSAT Polar System SST Sea Surface Temperature
EUMETCast EUMETSAT's Broadcast  sym Software User Manual
System for Environmental Data gy SoftWare
EUMETSAT European Organisation for the Tpuys TIROS Bulletin United States
Exploitation of Meteorological (contains  predicted orbital
Satellites e|ements)
GUI Graphic User Interface ™ PPS Task Manager
HDF5 Hierarchical ~Data format Toa Top Of Atmosphere
version5 USGS U.S. Geological Survey
HIRLAM High Resolution Area Model UTC Universal Time Co-ordinated
HLHDF High Level interface for HDF5 VIS Visible
HRPT High Resolution Picture  \yMmoO World Meteorological
Transmission Organisation
IASI Infrared Atmospheric Sounding
Interferometer
INM Instituto Nacional de
Meteorologia (Spain) (old
name of AEMET)
I/O (or 10) Input/Output
IR Infrared
LST Land Surface Temperature
MHS Microwave Humidity Sounding
Unit
MODIS Moderate Resolution Imaging
Spectrometer
MSMS Matching Satellite Model and
Synop
MW Microwave
NA Not Applicable
NCSA National Center for
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See[rD.1] for a complete list of acronyms for the SAFNWCjpoo.

1.5 REFERENCES

1.5.1 Applicable documents

The following documents, of the exact issue shofenm part of this document to the extent
specified herein. Applicable documents are thosereaced in the Contract or approved by the
Approval Authority. They are referenced in this doent in the form [AD.X]

For dated references, subsequent amendments teyisions of, any of these publications do not
apply. For undated references, the current editfdhe document referred applies.

Current documentation can be found at SAFNW&Ipdeskweb: http://www.nwcsaf.org

Ref Title Code Vers Date
[AD.1.] Proposal for the Second Continuous DevelopmeNWC/CDOP2/MGT/AEMET/PRO 1.0 15/03/11
and Operations Phase (CDOP) March 2012 -
February 2017
[AD.2.] NWCSAF Project Plan NWC/CDOP2/SAF/AEMET/MGT/PP 1.3 29/11/13
[AD.3.] Configuration Management Plan for the NWC SARWC/CDOP2/SAF/AEMET/MGT/CMP 1.2 29/11/13
[AD.4.] NWCSAF Product Requirements Document NWC/CDOP2/SAF/AEMET/MGT/PRD 15 05/06/14
[AD.5.] System and Components Requirements DocuméyWC/CDOP2/PPS/SMHI/SW/SCRD 1.0 15/09/14
for the NWC/PPS

Table 1: List of Applicable Documents

1.5.2 Reference documents

The reference documents contain useful informatelated to the subject of the project. These
reference documents complement the applicable omed, can be looked up to enhance the
information included in this document if it is dexi. They are referenced in this document in the
form [RD.X]

For dated references, subsequent amendments teyisions of, any of these publications do not
apply. For undated references, the current eddfdhe document referred applies

Current documentation can be found at SAFNW&Ipdeskweb: http://www.nwcsaf.org
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Ref Title Code Vers Date
[RD.1] The Nowcasting SAF Glossary NWC/CDOP2/SAF/IAEMET/MGT/GLO 2.0 18/02/14
[RD.2] User Manual for the NWC/PPS applicatignNWC/CDOP2/PPS/SMHI/SW/UM/2 1.0 15/09/14
Software Part, 2. Operation
[RD.3] System Version Document for Third ParNWC/CDOP2/PPS/SMHI/SW/SCVD/TH 1.0 15/09/14
Software for the NWC/PPS irdParty
[RD.4] Interface Control Document for Internal and\WC/CDOP2/PPS/SMHI/SW/ICD/1 1.0 15/09/14

External Interfaces of the NWC/PPS

[RD.5] Algorithm Theoretical Basis Document forNWC/CDOP2/PPS/SMHI/SCI/ATBD/1 1.0 15/09/14
Cloud Mask of the NWC/PPS

[RD.6] Algorithm Theoretical Basis Document forNWC/CDOP2/PPS/SMHI/SCI/ATBD/2 1.0 15/09/14
Cloud Type of the NWC/PPS

[RD.7] Algorithm Theoretical Basis Document forNWC/CDOP2/PPS/SMHI/SCI/ATBD/3 1.0 15/09/14
Cloud Top Temperature Pressure and Height of
the NWC/PPS

[RD.8] Algorithm Theoretical Basis Document forNWC/CDOP2/PPS/SMHI/SCI/ATBD/4 1.0 15/09/14
Precipitating Clouds of the NWC/PPS

[RD.9] Algorithm Theoretical Basis Document forNWC/CDOP2/PPS/SMHI/SCI/ATBD/5 1.0 15/09/14
Cloud Physical Properties of the NWC/PPS

[RD.10] User Manual for the NWC/PPS ApplicationNWC/CDOP2/PPS/SMHI/SCI/UM/1 1.0 15/09/14
Science Part

[RD.11] Data Output Format for the NWC/PPS NWC/CDOP ZFSMHI/SW/DOF 1.1 15/09/14

[RD.14] The AMSU-HIRS_AVHRR Mapping Library 0.63 | May
(AHAMAP) User Manual 2002

[RD.15] Improved navigation of Advanced Very HighSMHI-BPF/TEC/AVHRR/1 1.0 21/12/04
Resolution Radiometer data at high latitudes

[RD.16] Brunel, P. and Marsouin, A., 2000. Operatlopa 2000

AVHRR navigation resultsint. J. of Remote
Sensing?21, 951-972.

Table 2: List of Referenced Documents

1.6 DOCUMENT OVERVIEW

This document contains the information requiredirtstall the SAFNWC/PPS application. The
document is divided in the following sections:

e Section 1: Introduction and list of reference apgdl@able documents

e Section 2: Provides a system overview.

» Section 3: Describes this manual and how to read it

» Section 4: Provides an overview of tested platfoamd OS’s

» Section 5: Describes how to install the PPS-packagey binaries.

» Section 6: Describes how to install the PPS-packageg source code.

» Section 7: Provides a software overview.

» Section 8: Describes configuration of the environtne

» Section 9: Describes how to solve some common pnoblrelated to installation.
* Appendix A: a liston TBD:s and TBC:s

* Appendix B: Describes required compilers and tipiagty software (pre-requisite for the
PPS-package)
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2. SOFTWARE INTRODUCTION

2.1 SYsSTEM OVERVIEW

SAFNWC/PPS implements the functionalities requiedenerate the SAF products for Nowcasting
and very Short Range Forecasting from polar ordpisiatellite data. The core of the SAFNWC/PPS
is constituted by stand-alone applications respbmsio generate the different meteorological
products.

Product Execution
Cotntrand

Satellite data C

Y Y

Product Generation | | ————
SWE and other required data Flernents oaF Products

Figure 1: Simplified SAFNWC/PPS design

The standard use of SAFNWC/PPS will be the timedpagation of near real-time products. The
frequency for this generation cycle is dictatedhmy frequency of the local reception of EPS Metop,
NOAA and Suomi NPP satellite overpassés such an operational mode it is necessary taidbed

by an automatic application in charge of executiagectly the sequence of tasks needed to process
the satellite data. It can be done by a crontabtisol type scheduler, or the task can be performed
by a scheduler mechanism provided by the useingahe PPS modules in the appropriate order or
calling a PPS master script (388.2]).

SAFNWC/PPS has been designed in such way to alléwl @onfiguration. That means that the
implementation of the application includes miniminformation about processing of the PGEs and
secondary actions. All this data is submitted imesal configuration files, and therefore it can be
configured according to the user’s preferences.

2.2 LICENSE AND CONDITIONS OF USE

The software accompanying this Users Manual is igeals under license. Rights to use, copy, or
modify, this software follows EUMETSAT policy of ethSAFNWC/PPS software, and is specified in
the dedicated license agreement.

A Help Desk facility is available for the registdreser. The exact coordinates of this Help Desk
website ishttp://www.nwcsaf.org

! Later also JPSS-1 and 2.
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3. DESCRIPTION OF THE SOFTWARE USER MANUAL

3.1 HOW TO USE THIS MANUAL

The User Manual (UM) describes the tasks to beopmed in order to use the SAFNWC/PPS
software package properly. This document is padg @4M/1) of the overall PPS Software User
Manual and describes the installation and builgingcedure of the software, and provides a list of
environment variables needed.

The second part of the User Manual (UM#D.2]) provides instructions for operations, including
configuration and need of input data.

3.2 WHO SHOULD READ THIS MANUAL

For the installation and operation of the PPS-safévpackage, and the use of its end products we
operate with three different kinds, or groups, séns:

* An administrative user sys-admin
« A scientific user -science-admin

*« An end user -end-user

Typically the sys-admin would be the person bugdamd installing the software, and responsible for
setting up and running the software in an operatioaal time environment. The science-admin
would be a researcher/scientist operating the soéyor part of it, in an off-line mode on archived
data in a development environment. And finally, &ral-user is the forecaster using the four PPS
products.

This software user manual is intended first offallthe person in charge of building and installing
the PPS software package, thus the sys-admin.

For the science-admin, the other part of the Sa#wdser Manual, 2.Operatiorb.2] is more
relevant, describing how to change configuratiomapeeters, and of course how to invoke the
different components of the package.

This document is_not intended for the end-user. tRerend-user, we refer to the Scientific User
Manual[rD.10], the Algorithm Theoretical Basis Documentsn(s], [RD.6], [RD.7], [RD.8] and[RD.9] ).
The ATBDs will of course also be relevant for tlegesce-admin.

3.3 CONVENTIONS USED IN THIS MANUAL
The following typographical conventions are usethis document:
Italic

Are used for words or phrases in a computer cogeession; that shall be substituted with
an appropriate real value for the expression todbe. It is also used for terms the first time
they are appear or simply to emphasise a wordema
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Constant width or

Code formatting

Are used for real filenames, directory names, amtiputational commands and output on
the screen (or in a log file).
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4. PLATFORMS AND OPERATING SYSTEMS

The PPS-software is written almost exclusively ythBn (2.x compatible) and ANSI C. There is
only one interface written in Fortran 90 for theseution of the RTTOV radiative transfer model
needed for the CTTH product (PGEO03). As such ttigvaoe should compile on most Linux/Unix
systems provided there is a compiler and linkexf@nd Fortran 90.

Historically PPS (version 2.0 and later) has beeitt bn SunOS, IBM AIX and various Intel PC
Linux'es (Mandrake, Radhat, Debian, Ubuntu, bothbB2and 64 bit architectures). (See System
Version DocumentRD.3]) for details on versions.)

PPS v2014 (and v2012) is running at SMHI on RedBaterprise Linux version 6.x (64 bit
architecture). With version 2014 PPS binary disiitns ready for a few Linux systems (RedHat
RHEL 6, CentOS 6, Suse SLES 11, OpenSuse (ver&@02) and Ubuntu (version TBD-02)) are
provided. Both binary packages (rpm's or debiam) source packages are available. See 5.3 for
further details.

4.1 REQUIRED RESOURCES

The system requirements for running the PPS softwigpend somewhat on the setup and local
reception. Running PPS on locally received Suon®? NARS data will probably require the most in
memory and computational power, once the scendédms acquired. But running only on local data
will mean the system has some time to finish thenecbefore the next one arrives. On the other
hand, if running PPS on EARS data or the GlobalddetDS data stream will require a constant
feed of data granules over the day. In such a seR® needs to at least be able to process all
products on one x-minute granule in x minutes. TluEARS-AVHRR 1 minute of AVHRR data
(380 AVHRR scans) needs to be processed in less Thainute. For Metop GDS 3 minutes of
Metop EPS levella data needs to be processedsithas 3 minutes. With todays CPU power, it is
our experience that this is only achievable usim@ltel processing and utilising several CPUs.

PPS scales well if the data are in granules, @asatsy to setup PPS to run on several granules in
parallel. However, on one chunk of data (an entical pass or a granule) PPS scales only slightly,
as there is no internal sub-granule segmentatiba.stript ppsRunAllParallel.py runs all PGEs in as

parallel processing as possible, pae2] for details.

Below we provide a rough guide for the minimum riegiments for the running of PPS operationally
on direct readout data (AVHRR and VIIRS):

8 Gb RAM (16 recommended)
* 100 Gb free hard disk (0.5 Tb recommended)
» Local access to NWP (ECMWEF, or other global oreegi NWP model) data

* Access to locally received AAPP AVHRR level 1b otIRS SDR (CSPP or IPOPP
processed) and MHS/AMSU-A/B level 1c (AAPP proce3se

* Optionally, access to AVHRR or VIIRS data via EUMESst (e.g. EARS-AVHRR, EARS-
VIIRS or Metop GDS).
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5. BINARY INSTALLATION

From version 2014 the NWCSAF/PPS software and tbst mssential 3'rd party SW packages will

be available also in binary form to ease instailatn the user side. PPS-v2014 is available bath fo
RPM and Debian based Linux systems. We have focosgdst a few of the most commonly used

platforms, but we intend to add platforms dependinghe user-requests. Through the availability of
ready made source packages it will also be easigh& user to re-build PPS for a specific platform

should binary packages not be available yet fod#sred system.

To start with, PPS is available for CentOS-6.4, IRstdRHEL6.5, SUSE SLES 11, Open Suse
(version TBD-02) and Ubuntu (version 14.04 and T&)-(TBD-02).

Section 5.1 describes the procedure to downloadirestdll the binary distribution and section 5.2
describes how to verify the installation. We hagedithe CentOS built as the example here, but the
overall procedure is the same independent of theahdistribution, only the name of the install
scripts differ, and of course the binary packages.

In section 5.3 we describe the binary distributisagported currently, and what may be important to
know about them before installation. Please shartipsult the section corresponding to your
distribution before continuing below.

Before you start: Be prepared that the v2014 of RHSjive output in a different format than PPS
v2012. See 1.1 for a short note on that.

5.1 SET UP, DOWNLOAD AND INSTALL

First create the following directories locally eumder the user’s (the user that is going to rus) pp
home directory:

* ppswork

e« data

Make sure you have a minimum of 15 Gb (20 Gb recemurd) free disk space before continuing!

NB! Also make sure that the user which is goingrstall the PPS software is included in the
sudoers list!

Then download the tar file with all the RPM packagad unpack them into the directory RPMS
(exact procedure for the debian packages for UbdmD-05). Also download the install and
verification scripts and place them in ghygsworkdirectory:

* pps_install_scripts.tgz
The scripts relevant for CentOS are these:

* centos64_yum_install_pps.sh
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e centos64_yum_remove_pps.sh
* pps_check_output.py
* pps_test.sh
* pps_test_metopgds.sh
Also download the ancillary data for the CPP aldpon
* cpp_ancdata_v2014.tgz
These data are not part of any rpm package dueetatge amount of dat8Gb).

Now you shall copy the pps run scripts (pps_testusth pps_test_metopgds.sh) and the test data
check script pps_check_output.py to the ppswork dir

In order to eventually check your local implemeiatatyou can check the results of PPS run locally
(on both the global and the direct readout Metagiaba) against a reference dataset. Thus please
download the reference data as well and unpack thehe data directory:

%> cd ${HOME}/data
%> tar xzf ../pps_refdata.tgz

Before installing clean up your environment by ringrthe remove script above.

Then start the installation by running the insgaltipt from the directory ${HOME}RPMS (if you
are on CentOS):

%> centos64_yum_install_pps.sh

Replace the centos64 with suse_sles11 or sometlsagadequate for your platform.

5.2 TEST RUN AND VERIFICATION OF INSTALLATION

5.2.1 Prepare the test run

The rpm packages nwcsaf_acpg-data and nwcsaf_asfutata contain all ancillary data and testdata
to run PPS, except the two very large ancillary addiles for the CPP products
(cpp_lut.5chan.16bit.v<date>.h5 and cpp_anc_clickwe>.h5, where <date> depends on the
version -use the ancillary data delivered with\yhesion you are using.).

The rpm packages creates a data structure unaéshare/pps. But as this data structure will belong
to root and only have read access for the usernmgriPPS you should make a copy of the data to a
local directory structure. Therefore go to the ditactory created earlier and get the data:

%> cd $HOME/data
%> rsync -a /usr/share/pps/ .

(You can now uninstall the data and test data ppek# you want to save disk space).

Now go to where the CPP ancillary data files aqgeeted and unpack the tar file there:

%> cd $HOME/data/import/CPP_data/source
%> tar xzf cpp_ancdata_v2014.tgz

This will take a little while (~3 Gb of data). Bare to have enough disk space available.
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Now go to theppswork directory. Copy the file with pps environment paeders and adapt it to
your local data structure (see below):
%> cp /opt/acpg/cfg/.profile_pps

Edit the file, change the DATA_DIR and PFS_LVL1 DMNariables and the PYTHONPATH
settings, pointing to where you have the data &edabsolute path to your local PPS settings. For
example:

%> DATA_DIR=${HOME}/data ; export DATA_DIR
%> PFS_LVL1_DIR=${HOME}/data/import/PPS_data/source ; export PFS_LVL1 DIR

5.2.2 Go forit!

Now run the full suite of PPS PGE’s on the MetogeBt scene:
%> ${HOME}/ppswork/pps_test.sh

And run the cloud mask and type on the Global Mé¢sp granule (EPS format):
%> ${HOME}/ppswork/pps_test_metopgds.sh

5.2.3 Verification
Data should be created under

${HOME}/data/export

You can verify the results by comparing to the reffiee results. E.qg.:

%> cd {HOME}/ppswork
%> python ./pps_check_output.py ${HOME}/data/export {HOME}/data/ref_results

The scripts checks for the equality of the imagesach PGE output against a reference dataset. If
everything is ok, the script will for each imagetera line ending with OK plus a number or the text
string inf . To check the equality of the images the scrigsuthelmageMagick command
compare and the image metripsnr . If the psnr score get's too low the script will terminate
raising aValueError  and informing you about the result. If the images exactly the same, the
compare script will output the resulinf . To allow for numerical deviations depending on
differences in the OS and hardware between theemte platform (RHEL-6.4 at SMHI) where the
reference data has been produced, and the locah@&ardware, the verification script allows for a
certain maximum deviation between the test anddfezence images.

5.3 DISTRIBUTIONS

5.3.1 CentOS

NB! The rpm packages to be downloaded are all gathie one big tar file!
The following rpm packages of PPS are available:

* nwcsaf_acpg-data-v2014+20141007-1.x86_64.rpm

* nwcsaf_acpg-testdata-v2014+20141007-1.x86_64.rpm

* nwcsaf_acpg-v2014+20141007-1.x86_64.rpm

* nwcsaf_cpp-v2014+20141007-1.x86_64.rpm
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* nwcsaf_ahamap-v2014+20141007-1.x86_64.rpm
*  pps_nwp-0.4.10-1.el6.noarch.rpm

In addition these 3rd party rpm packages specijicededed by PPS are included in the package tar
file:

From the CentOS repository or ready built Built by the PPS team
elsewhere

python-numexpr-1.4.1-3.puias6.x86_64.rpm nwcsaf_aapp-7_6-1.x86_64.rpm
python-numpy-1.6.1-17.1.x86_64.rpm rttov-11.1-1.x86_64.rpm

python-numpy-devel-1.6.1-17.1.x86_64.rpm pyresample-0.7.13-1.noarch.rpm

scipy-0.10.1-1.x86_64.rpm pyproj-1.9.3-20130417_1.x86_64.rpm
grib_api-1.9.18-1.x86_64.rpm pygrib-1.9.6-1.fc17.x86_64.rpm
grib_api-devel-1.9.18-1.x86_64.rpm proj-4.8.0-4.1.x86_64.rpm
hdf5-1.8.5.patch1-7.el6.x86_64.rpm proj-devel-4.8.0-4.1.x86_64.rpm
hdf5-devel-1.8.5.patch1-7.e16.x86_64.rpm proj-epsg-4.8.0-4.1.x86_64.rpm
netCDF4-1.0.9-1.x86_64.rpm proj-nad-4.8.0-4.1.x86_64.rpm
netcdf-4.1.1-3.el6.5.x86_64.rpm hlhdf-0.8.1+git20130416-2.x86_64.rpm

h5py-2.1.2-1.x86_64.rpm

The package nwcsaf aapp-7_6-1 is version 7.6 of AA®mM the NWPSAF compiled without
MAIA or any NWP support. See notes below!

The rttov-11.1 is RTTOV 11.1 from the NWPSAF budtsupport PPS.

5.3.1.1 Notes

CentOS 6.4 comes with python 2.6.6 and numpy lutpy 1.4 is now more than 4 years old and
simply too old for PPS. Also CentOS 6.4 doesn’'tvide grib-api as the corresponding RHEL
release does. However, the two grip-api packagedealownloaded from ECMWF.

Also an appropriate version of PROJ.4 was not faatriolilt time, requiring a separate built for that
All that together required the rather extended distpackages listed above to be created by the
NWCSAF/PPS team.

The hdf5, hdf5-devel and netcdf packages are néyraghilable in the CentO8pelrepository and
could be installed over the internet provided thpmr package epel-release-6-
8.noarch.rpm has been installed. We have, however, for conneeieand safety decided to
include those packages directly here, since thestha exact versions used when we built netCDF4,
h5py and hlhdf.
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The AAPP package is built only in order to be ableun PPS on global Metop data in EPS level-1
format! It has been compiled without MAIA suppodand may not be sufficient for your local
processing. So please do not use this AAPP instailéor any direct readout processing!

5.3.2 SUSE SLES 11
NB! The rpm packages to be downloaded are all gathie one big tar file!

The following RPM packages for PPSv2014 are avkdlab
= nwcsaf_aapp-7_6-1.x86_64.rpm
= nwcsaf_ahamap-v2012+git20130418-2.x86_64.rpm
= pps_nwp-0.4.9 29 ga009-1.el6.noarch.rpm
= TBD-02

In addition these 3rd party rpm packages specijicededed by PPS are included in the package tar
file (the exact list and filenames and version namslare TBD):

From the Suse SLES 11 repositories or Built by the PPS team
ready built elsewhere

grib_api-1.9.18-1.x86_64.rpm netCDF4-1.0.9-20140626_1.x86_64.rpm
grib_api-devel-1.9.18-1.x86_64.rpm netcdf-4.2.111D86_64.rpm
libproj0-4.7.0-5.1.x86_64.rpm netcdf-devel-4.2.1-15.1.x86_64.rpm
libproj-devel-4.7.0-9.1.x86_64.rpm netcdf-develtst#.2.1-15.1.x86_64.rpm
proj4-4.7.0-5.1.x86_64.rpm netcdf-doc-4.2.1-15.1.x86_64.rpm
libjasper-devel-1.900.1-134.1.x86_64.rpm libnetedifZ.1-15.1.x86_64.rpm
libjpeg-devel-6.2.0-879.3.x86_64.rpm pyresample-0.8.0-1.fc17.noarch.rpm
python-imaging-1.1.6-168.1.x86_64.rpm pygrib-1.9.6les11.x86_64.rpm

pyproj-1.9.3-20130417_1.x86_64.rpm
h5py-2.1.2-1.x86_64.rpm
hlhdf-0.8.1+git20130416-2.x86_64.rpm
ordereddict-1.1-1.noarch.rpm
python-numpy-1.6.2-28.1.x86_64.rpm

python-numpy-devel-1.6.2-28.1.x86_64.rpm



UserManual for the NWC/PPS Code: NWC/CDOP2/PPS/SMHI/SW/UM/]
Issuee 1.0 Date: 15 September 201
File: NWC-CDOP2-PPS-SMHI-SW-UM-1_v1_|
Page: 21/58

EUMETSAT Satellite Applicatio lant
Facility to NowCasting & Very application: Software Part,
Short Range Forecasting L.Installation

scipy-0.10.1-1.x86_64.rpm

rttov-11.1-1.x86_64.rpm

5.3.3 Open Suse TBD
TBD-02

534 RHEL 6.5
TBD-02

5.3.5 Ubuntu TBD
TBD-02
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6. INSTALLING THE PPS-PACKAGE USING SOURCE CODE

PPS may be built from the source code. This maybe giseful if you want to have full control over
where the PPS is installed and how it is compiledjf there is no binary installation package
available yet for your platform.

The installation from source code requires thatgloeiady have all the third party software in place

If you are on a platform where no binary distrilbatiof PPS and its third party dependencies are
available yet, you may need to built and instak third party software yourself from source.
ANNEX B provides some guidelines which may be hdlpfhen compiling the third party software.

NB! The NWCSAF/PPS team, however, recommends $b fiying to rebuild the binary packages
from the available source packages for one of tio@iged distributions. It is likely that a rebuilt
package will be just fine for your OS and platforpnovided it does not deviate significantly from
one of the provided distributions. Plenty of guides on how to rebuild an rpm or debian package
from its corresponding source package exist orirtieenet.

6.1 BUILD AND INSTALL

This section describes the procedure for the ilastah of the ACPG, AHAMAP and CPP
applications, and gives an overview of the finadtaflation. This procedure has the objective to
successfully build and install the PGEs and the mom library functions (including the library
functions to read and remap AAPP output - AHAMAR{oi theinstall directory. First we list the
necessary pre-requisites, the requirements onota environment, then how to build and install,
and finally the content of a final installation,terms of directory structure and content.

6.1.1 Before you start building

Prior to building the software as described in tlext section, there are a few important things to
note:

e The v2014 of PPS will give output in a differentrfmt than PPS v2012. See 1.1 for a
short description.

* Make sure to use the GNidakeand not any possible natimeake Easily checked by:
%> make --version

GNU Make version 3.76.1, by Richard Stallman and Ro land McGrath.
Copyright (C) 1988, 89, 90, 91, 92, 93, 94, 95, 96, 97
Free Software Foundation, Inc.
This is free software; see the source for copying c onditions.
There is NO warranty; not even for MERCHANTABILITY or FITNESS FOR A

PARTICULAR PURPOSE.

Report bugs to <bug-gnu-utils@prep.ai.mit.edu>.

If you happen to find the nativaakefirst, do something like this:

%> alias make /usr/local/bin/make

provided you have your GNbrakeunder/usr/local/bin
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* Check that you are using appropriate C- and For@@rcompilers and linkers. The
configure script should hopefully find a suitableeofor you, unless they are located
under an awkward name or in an awkward locatiore ¢bnfigure script searches for
Fortran compilers using the following priority ti$t90 pgf90 ifort ifc gfortran epcfo0 f90
f77 pgf77 g77]. Likewise it searches for a C compdccording to the following: [cc CC
/usr/ucb/cc gcc].

If you don’t have any of these compiler names agfim your system you are still able to
make configure find your desired C and Fortran @dngilers setting environment
variables F77/FC and CC or cc. In tc-Shell it magk like this:

%> setenv CC  your-c-compiler
% setenv F77  your-fortran-compiler

%> setenv FC  your-fortran-compiler

6.1.2 Installing required python packages

The Python parts of AHAMAP and ACPG depend on NumaPyuild- and runtime. In addition,
ACPG has a few other Python runtime dependenciessd all need to be installed and available on
the Python search path (e.g. in the PYTHONPATH remvhent variable) during configuring,
building, and running AHAMAP/ACPG.

You should install the required python packages/duyrself (maybe you already have them), and
then also make sure that you install the pps_nwgage.

6.1.2.1 pps_nwp

pps_nwp is a python package specially created HerNWC/PPS needs, and which is delivered
together with the NWC/PPS software.

Installing the package is installed like this:
python setup.py install

For a non-default location:
python setup.py install --prefix=/usr/local

Unit tests can be run by:
python setup.py test

For more options, see:
python setup.py --help

6.1.2.2 NumPy

AHAMAP, ACPG, and several of the third party Pythmeckages (e.g. HLHDF, SciPy, and pygrib)
require that the same version of NumPYy is usea#t lbuild- and runtime. This is because they build
C-modules which are dynamically linked to the NurngPyared libraries. Make sure you have the
intended NumPy version installed and importablenwy@u build these packages and run PPS.
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6.1.2.3 Environment variables

Some packages require environment variables tetideefore building.
6.1.2.3.1 pygrib

GRIBAPI_DIR

installation directory of GRIB API. Must be setpfgrib is not yet installed, and GRIB APl was
installed to a non-standard directory.

JASPER_DIR, OPENJPEG_DIR, PNG_DIR, ZLIB_DIR

installation directory of JasPer, OpenJPEG, PN@,zib, respectively. Corresponding environment
variable must be set if GRIB API was built with popt for any of these, regardless of whether the
library was installed in a standard or non-standarddirectory (see
http://pygrib.googlecode.com/svn/trunk/docs/indéxl.

6.1.2.3.2 hbpy
HDF5_DIR

installation directory of HDF5. Must be set if h5pgynot yet installed, and HDF5 was installed to a
non-standard directory (see http://h5py.alfvenawgs-2.0/intro/build.html).

6.1.3 Installing AHAMAP

The AHAMAP package come as a gnu-zipped tar-batl apeds to be unpacked before the
installation process can begin. For instance, stgnd the directory where you want the AHAMAP
source code to reside, do something like this (piexlyour tar command supports the z option):

%> tar xvzf ahamap_v XXXtgz

(whereXXXidentifies the version). The installation of ahgms quite straight forward, basically it
should just be to run the configure script, compike code and then install the package.

The configuration script will try to determine wieespecific include files and libraries are located.
This script also provides some optional configueaphrameters. The recommended configuration
looks like this (of course with the appropriate talistion paths for your local environment
substituted wherever relevant):

%>./configure —prefix=/usr/local/ AHAMAP —with-
proj=/usr/local/include,/usr/local/lib
--without-aapp

The above syntax should be well known to most UWministrators, as thautoconf
configuration script is commonly used in free seaftev distributions. It is possible to specify many
more options to theonfigure  -script, than what is indicated above, but it widirmally suffice to!
specify only a few, as shown above. All possiblgans can be listed using thelp flag:

%> ./configure --help

The output of this command is lengthy and is noishhere. Try it yourself.
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Compiling AHAMAP is the next step. This is done jogt typingmake in the top level directory of
the source-distribution:
%> make

Before installation it is time to test if the pagkawas properly built:
%> make check

Finally, ahamap should be installed. This is dopgyping:

%> make install

For more information on how to configure and insedl AMAP, see[RD.14].

NB! Note that we here build AHAMAP without suppdor AAPP. From v2014 the AAPP libraries
are not needed anymore.

6.1.4 ACPG: Confi gure, nake, make install

The building and installation of the ACPG, whichwstten mainly in C and python, are alleviated

using aconfigure  script, generated using the Gautoconf application. Theconfigure

script automatically determines the platform, cdergi necessary compiler options, etc., and finds
the necessary packages needed to build the PR&seftAll the user has to do, is to provide the
script with the information on the location of avfessential (third party) software packages and
where to install the application. This is done g@nmand-line options/flags, like in the example

below:

%> ./configure --prefix=/usr/local/ACPG
--with-hlhdf=/usr/local/HLHDF
—without-aapp
--with-ahamap=/usr/local/AHAMAP
--with-rttov=/usr/local/RTTOV11_1
--with-proj=/usr/local/include,/usr/local/lib64
--datadir=/data/SAFNWC_PPS
—with-gac=no

--prefix Is the path where to put the ACPG installation.
--datadir is the path where to put the in and out datapske&.
--with-gac decides if GAC-settings are used or not.

All possible options can be listed using tiedp flag:

%> ./configure --help

The output of this is not shown here, but as semn the available options it is possible to confegu
the installation so as not to include differenttpanf the PPS package. For instance, it is possible

deselect support for generating the CTTH (usthgithout-ctth or —with-ctth=no ) and
the RTTOV package needed by CTTH (usiwithout-rttov or —with-rttov=no ) or
the generation of the Precipitating Clouds (usirgwithout-precip or —with-

precip=no ). Since the Cloud Mask and Type are needed byitiner products these products are

mandatory for an installation. It is also possitdéuild acpg without aapp support using the option
—without-aapp. This means that sun and satelligdeancannot be generated before the satellite
reception. Instead these angles have to be deusied the information in the AVHRR level 1b file.

It is of course strongly recommended to build tb# &cpg package with all possible support as
shown in the example above. The exception being BAR014 and later can be build without
AAPP support which ease the building process soraewh



Facility to NoWwCasting & Very application: Software Part, ::S.?Je' = Date: 15 September 2011
i 1.Installation ile: NWC-CDOP2-PPS-SMHI-SW-UM-1_v1_|
Short Range Forecasting Page: 26/58

The configure  script is delivered as part of the applicationu3hthe user does not need to run
autoconf herself to generate tl®nfigure  script.

Running the configure-script takes input from & fialled def.mk.in and generates a file
def.mk , which is subsequently used as input tona#lkefilesin the application. The configure-
script also creates the fioure_me , taking input fromsource_me.in . Read more about the
use ofsource_me in UM/2[RD.2]

Compiling the ACPG is the next step. This is doggust typingmake in the top level directory of
the source-distribution (where among other files tlonfigure script and thedef.mk file
resides):

%> make

During this step every sub-directory of the disitibn will be checked and all necessary code
compiled and linked (if it wasn’t successfully cafed in a previous step). Static and dynamic
libraries and binary executables will be generated stored in their respective sub-directoriets It
not until the installation step (below) that theleas copied to the install directory.

Before installation it is time to test if the pagkawas properly built.
%> make check

This test is a rather rudimentary one. It goesughoall the sub-directories where python shared
libraries should exist. It checks if the expectdmtary is available and checks if it is possible to
successfully import it into python. If the sharebrdry is not available or it cannot be imported
something is wrong. It might be, that one of thpatty softwares is not properly built, or that some
compiler options are missing or wrong.

The test can be regarded as a spot test to sewlifiag is seriously wrong or not. A successfuliies
of the above step gives an indication that the @geks properly built, but there is no guarantee.

Now it is time to install the package:
%> make install

This step will copy all necessary executables, uidel files, (static and dynamic) libraries,
configuration files, and static data (algorithmlésbetc) to the install directory specified witle th
prefix flag.

Note: If any of the sub-directories are missingha distribution, the make-command may enter a
loop. Make sure that all directories do exist.

NB! If you intend to run PGEO5, you also need tstati CPP before having the full functionality on
place.

Before the installation can be considered completeneed to create the directory tree to hold the
input, output, and intermediate data files, anthstall the test data and the architecture independ
files not included among the static data and camé&gion files handled in the above step. This will
be done like this:

%> make install-data

The above step will install the test data, varieusiliary data (land cover, elevation, surface
emissivity etc) and a set of physiograptanfluse fraction of landandelevatior) data files on some
default regions, in the directory given by théatadir flag to the configuration script. If this was
not specified in the above, the data-directory valide under PREFIXhare which is probably
not where you want it. So please specify the dédaeation yourself!
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The directory structure obtained after installat®described in 6.1.7.

6.1.5 Test data and static data

A test dataset with necessary input data to ruAEG is provided as part of the PPS-package. The
test data are installed in the appropriate sulbctiirees under thenstall-datadir directory tree.
During delivery of the PPS-software alsarederence dataseis provided. The reference dataset
contain intermediate and output data generated whening the software at SMHI on the test
dataset.

Please observe that the test dataset is not astlgaga, but also contain static data (eg. phyamigr
data) actually needed for running ACPG.

To be able to run CPP you need the CPP ANC-dateveded in a separate package. Those data
should be placed in, or linked topport/CPP_data/source . This directory has to be created
manually.

6.1.6 CPP installation

The CPP package comes as a gnu-zipped tar-balhesds to be unpacked before the installation
process can begin. For instance, standing in trectiiry where you want the CPP source code to
reside, do something like this (provided your tamenand supports the z option):

%> tar xvzf cpp- vXXXtgz

(where XXX identifies the version). The installation of CRPquite straight forward, basically it
should just be to run the configure script, compile code and then install the package.

The configuration script will try to determine wieespecific include files and libraries are located.
This script also provides some optional configueabarameters. The recommended configuration
looks like this (of course with the appropriate tatigtion paths for your local environment
substituted wherever relevant):

%>./configure —prefix=/usr/local/ACPG
—with-hlhdf=/usr/local/HLHDF
—datadir=/data/SAFNWC_PPS
--disable-msg

Please observe that therefix should be the same as for ACPG, for being ablenahe CPP
the intended way. As well as the datadir shouldhleesame as for ACPG, to be able to get input for
CPP from the ACPG processing.

--disable-msg should be set, as the CPP delivered by SAFNWC{PR&t supposed to process
MSG-data. (Though there might be MSG-processintsparthe code, as it is shared with CM-SAF,
processing both PPS and MSG data.)

All possible options can be listed using tiedp flag:

%> ./configure --help
Compiling the ACPG is the next step. This is dogegust typingmake in the top level directory of
the source-distribution:

%> make
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Finally, cpp should be installed. This is done ypjirtg:

%> make install

For cpp you also need some ancillary data. Thenfite those data should be unpacked in your data
directory under the sub-directarpport/CPP_data/source

6.1.7 ACPG installation directory structure

The ACPG will run in the directory structure aswhan Figure 2. The root directofinstall-

prefix  of the ACPG will be defined by the user duringlémg and installation. The ACPG
programs, header files, libraries, scripts, cormfigion files, and static data (thresholds etc) wél
found in sub-directories hanging from this rootediory. Data will be found under thestall-
datadir directory tree. Global physiography data will benstalled in the
import/AUX_data/source and regional physiography data will be generatpdnuyour
request and put undemport/AUX_data/remapped . The install procedure will install one pre-
defined region.

The content of the directories presented in Figurend Figure 3 is explained in the following
sections.

linstall-prefix
/ scr (Korn and Python scripts for off-line production)
/ bi n (binaries)
/i ncl ude (include files)
/11 b (static and dynamic libraries + python interfaces)
/ pl ugi ns (python plugins: area and projection definitions)
/ cf g (configuration files)

/ nkf (containing the file def.mk, created at installation)

/ cst (static files: threshold tables, etc)

Figure 2: PPS-package installation directory struie after installation of the ACPG package
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/install-datadir
/1 og
/i mport (input data files and temporary data files)

/ ANC_dat a (Ancillary + temporary data)
/ remapped (angles & threshold files on satellite swath —hdf5)

/ NWP_dat a (NWP data)
/ sour ce (Grib data)
/ remapped (fields remapped on satellite swath —hdf5)

/| CEMAP_dat a (OSISAF data)
/ sour ce (from OSISAF, Grib data or netcdf)
/ remapped (fields remapped on satellite swath — hdf5)

/ PPS_dat a (Satellite data)
/ sour ce (AAPP output)
/ remapped (remapped AAPP data satellite swath — hdf5)

/ EM SS_dat a (Emissivity data)
/ sour ce (emissivity tiles —hdf5)
/ remapped (remapped emissivity data on satellite swath — hdf5)

[ AUX_dat a
/ sour ce (global physiography)
/ remapped (physiography files on region or satellite swath — hdf5)

/ export (output)

Figure 3: PPS-package data directory structure @aitstallation of the ACPG package

6.1.7.1 Directory “scr”

This directory contains Python scripts for off-lipeoduction of the PPS products and for testing the
installation of the PPS package. If you chooseperate the PPS-package, using either a crontab-
solution type scheduler or your own local scheduj@u could interface to the python scripts
available here. You also find a few Korn shell stsihere.

6.1.7.2 Directory “bin”

This directory contains all the executable codehef PPS package. The install script of the PPS
package stores the latest binary installation utfiegprefix “OLD” on all files before installingnl
this way it is always possible to go back to thevpus version.
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If the user wishes to keep a full track of all poess installations it may be convenient to saveneac
version in this directory, creating sub-directories each operative version. The executables of the
PPS-package are the online and pre-processinggidie PGEs, plus a few test programs.

6.1.7.3 Directory “include”

All C-header files, with extensioh, of the PPS-package will be installed in this clioey. This
concerns header files of the PGEs and the comnmarti€uns.

6.1.7.4 Directory “lib”

All static and dynamic (shared) libraries, with engiona andso, will be stored in this directory,
together with python modules and interface code.

The static libraries each contain a collection @hmon or PGE-specific functions, implemented in
C. The libraries of common functions are used dlydaefore installation when building the online
and pre-processing parts of the PGEs. They are stoled here for convenience, and could be
applicable to the user if some functionality of PleS-package is desired in other applications. This
also applies to the static libraries collecting B@®E-specific functions. An example of the usage of
those libraries are when validating the Cloud Magéinst SYNOP data, where first the Cloud Mask
algorithm is run on the so-called MSMS databasegugispecific interface between the database and
the Cloud Mask.

The shared libraries each contain a collection pplEations Programming Interfaces (API’s)
implemented in C for the Python programming langyaalowing to access functionality in the
PPS-package from Python. In this case it is md&flyroutines making it possible to read and write
the PPS output products and intermediate data #eew python modules, with extensiqy, to
ease the use of the API's are also included indinectory.

6.1.7.5 Sub-directory “lib/plugins”

Python plugins containing area and projection digdins for the regions installed (corresponding to
the physiography files installed undemport/AUX_data/remapped ) are found under the
plugins sub-directory underlib . Be sure to include thdib  sub-directory in your
PYTHONPATH

6.1.7.6 Directory “cfg”

All the configuration files will be stored in th@rectory. This will enable all programs to acctes
configuration parameters needed for their execution

In Table 3 a list of all configuration files in thdirectory is provided.
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Description

Environment variables. Basic Pl
definitions (directory paths, file name
etc.).

bgrofile_pps

Filename

S,

NWP Grib Configuration File (optional.
not available, default settings will be used

Pps_nwp.ini

)

Region Configuration File

region_config.cfg

Python script configuration, including so
PGEO03 and PGEOQ5 configurations.

neps_basic_configure.py

Communication configuration

pps_config_common.cfg

PGE 01-03 Model Configuration File

pps_config_common.cfg

PGE 04 Model Configuration File

generate_precipitation.cfg

Sea surface temperature coefficients. U
for PGE 01.

sexdellite sst.ini

(for all satellites)

Other Precipitating Clouds specific files

avhrr_Pl_day X alg_ Y.dat

avhrr_PI_night_alg_ Y.dat
(X=3a or 3b, Y=0,1,2,3 or 4)

land_scat_clas.dat

coast_scat_clas.dat

sea_scat_clas.dat

backgilbcoeff.hdf

wvpcoeffs.hdf

Iwpcoeffs.hdf

t89coeffs.hdf

amsu_landsea_mask.hdf

Table 3: Configuration files in thiefg  directory.

6.1.7.7 Directory “cst”

cst is an abbreviation for, or contraction of, the oonstant All static tables or data files used by
the PGEs are stored in this directory, except lier dlobal and regional physiography data. These
files are either stored in ASCII format or using tHDF5 file format. The satellite specific threshol
tables for the Cloud Mask and Type, and the cooreding static threshold offsets defined from

tuning activities are examples of such files.

When a new EPS or NOAA satellite is launched, niés,fto be generated and delivered by SMHI,

should be added to this directory.
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The type of files in this directory differs fromehconfiguration files in thefg directory. The
configuration files have mostly something to dohmionfiguring the software. Only a few of the
configuration files have implications to the (sd¢iBo) algorithms, and then changes by the user
could be motivated. The files in thest directory are specific to the algorithms and haeen
generated during careful development, e.g. from Rda@tulations, and should normally not be
changed by the user.

6.1.7.8 Directory “tmp”

Temporary files, not stored in some of the subdinées toimport , described below, will be
stored here. This directory is chosen by the usel @an be configured using theMP_DIR
parameter in theprofile_pps file. Cleaning of this directory will be necessanyoperational
service as content will be added continuously. This be accomplished automatically using scripts
available from the ACPG-package (see UWi22] ).

6.1.7.9 Directory “import”

All input files needed by the SAFNWC/PPS applicat{except for SAFNWC/PPS output products)
will be linked to this directory, or stored dirgcth it. This enables all the PGEs to find theditaey
need.

An overview of the import directory and its subetitories is provided in Figure 3. More details can
be found in ICDJRD.4].

Theimport directory contains seven sub-directories. Thesedsectories usually have two sub-
directories each, namedmapped andsource . Data which have been re-mapped to the present
satellite projection shall be found undemapped , and data in their original format, that is asythe
are provided by the user according to the spectie@rnal interfaces, are stored undeurce .

The user of the SAFNWC/PPS application will be maugye of filling thesource directories under
PPS_data andNWP_data with the adequate files, as well KBEMAP_data —though they are
optional. Data forAUX_data/source, EMISS_data/source and CPP_data/source

comes with the PPS-package.

It is also possible to use the environment varmlite define other directories, than this default
structure, for input and intermediate files.

6.1.7.10 Directory “export”

All products generated by the SAFNWC/PPS applicatioll be saved to thexport directory
with the naming convention described in D@B.11] and UM/2[RD.2]. The user will then find all the
products there.

Cleaning of this directory will be necessary in @®nal service as content will be added
continuously. This can be accomplished automayicatiing scripts available from the ACPG-
package (see ‘Automatic cleaning’ in UM#b.2]). The maximum amount of disk space occupied
and number of days to keep files should (and canylécided by the user. Archiving to another
directory or a tape is expected to be handled byusger and is considered outside the scope of the
PPS-package.
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6.2 BUILD AND INSTALL , AGAIN....

6.2.1 ACPG, CPP & AHAMAP

In theory it should be necessary only to follow thélding and installation procedure described
above once for your local platform after havingw#oed the release, and you will be having a fully
functional SAFNWC PPS-system. And repeating it $thdne relevant only when getting a new full
release of the PPS-software or when getting pattdases. However, reality is often somewhat
different and more complicated.

For instance it is likely that you have missed peafy one or more of the configuration flags
correctly, or you simply change your mind on howctimfigure your installation. In addition, the
PPS-software may not be fully prepared for youriremvment, and you might have to make changes
to makefiles or other building dependent files ey to get a version that builds on your system.
Thus, in practice, before you have a working iataln you will have invoked the configuration and
make commands several times.

Whether you are going to run the building and iiksti@an procedure again after having corrected a
few things, or whether you do it again after havargjuired updates (patches) or a full new release,
there are a few things you should be aware of:

* If the ./configure (as described in section 6.1.4) fails or you wémtchange the
configuration flags and run the configuration agamake sure to clean up the files generated
during the configuration. Ifconfigure was terminated successfully it suffices to doake
distclean . This also cleans all the sub-directories foradsegenerated objects and libraries.
If ./configure didn’t terminate successfully you may have to ttelome of the following
files: config.log , config.status , source_me anddef.mk .

* If you have got an update or a new release, itge@ idea to do make distclean in the
top level directory before start, and then rloonfigure , make, etc, as described above.

» Installing on top of a previous installation is déd automatically usinghake install and
make install-data (only applicable to ACPG). However, it is importan notice that
make install-data does not overwrite already installed data. Thukeke data files have
been updated (from one release to another), yol hawe to clean up the data under the
installation before making a new installation. Nafly, however, the data files handled with the
install-data flag will not be updated very frequgnt

6.3 ERROR MESSAGES AND RECOVERY PROCEDURES

As mentioned earlier in section 6.1.1 it is vitaluse the correct compilers and linkers, and to use
Gnu-make rather than any type of native make-tgciBut at the same time it is very often that the
problems in building the software originate front neing the right applications.

6.3.1 Configure problems

TBD-03
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6.3.2 Make-problems

TBD-03

6.4 SUMMARY OF PROBLEMS AND HOW TO FIX THEM

TBD-03
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7. SOFTWARE OVERVIEW

The SAFNWC/PPS software package, including test datl reference data, actually comes in five
pieces or sub-packages:

1. py-packages. A package containing python packages used by RSt of them (eg. Numpy,
h5py) can be found by other means, if preferredil&Va few (so far only pps_nwp) is PPS
specific and is only delivered this way.

2. AHAMAP: The AMSU-HIRS-AVHRR extraction and re-mappingltoo

3. ACPG: This is the main software of PPS. The AVHRR/AMSlbud Product Generation
software, including functions for extraction amdmapping of input and auxiliary data.

4. CPP: The Cloud Physical Properties generation softw@eveloped by CM-SAF)

5. PPSreference dataset: Intermediate and final output of the PPS-packagegrated by running
the installation at SMHI, on the test dataset idelliin the ACPG-package.

Each sub-package comes agyap compressedcompressed}ar file, containing source code,
configuration files, static data files and/or tdata files. As the ACPG-package contains largecstat
data files and test data, this package will usuad\split into two or more tar-balls. When upgradin
the PPS package it will often suffice to only dowad the source code, as the static data and test
data are less likely to change between versiotissoPPS-package.

The reference dataset is available for you to clegzinst your locally produced output generated
from the accompanying test dataset. There is a Ismalython program
pps_compare_outputs.py under/pythonlib (see further down) which may be a starting
point when wanting to make more quantitative stiagson the possible differences.

The building and installation of the packages stiquieferably be done according to the order
indicated above. AHAMAP is required by, and thussinoe installed prior to, the ACPG package.
The CPP package is supposed to be installed isatime place as the ACPG package is installed.

All source code created by the PPS software degetogre saved on a version handling tool (GIT)
and more traceability information can be made awdd# to users by request sent through the
SAFNWC Helpdesk.

7.1 AHAMAP

The AHAMAP software is a collection of C and Fortréwo files only) routines and Python
interfaces to read NOAA/Metop satellite data inelle file format, and re-map these data to a user-
defined map-projection. The AHAMAP software perfarithe calibration and navigation of the
satellite data, using only the calibration and gation information appended in the level 1 datsfil

The AHAMAP software provides the user with an easy of projecting the satellite data to a
common map-projection surface, for example usipglar stereographic projection.
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7.1.1 Navigation without support for AAPP

Both ACPG and AHAMAP should be built without AAPRpport (see section 6.1.3), the AAPP
functionality is not needed since the navigationAfHRR data will be done using extensive
interpolation/extrapolation on the information aldg available in the level 1b file.

In order to run PPS on global Metop GDS granulesAAPP library must be installed, however.
PPS uses an AAPP file format converter to convertEPS levell data to AAPP levellb format. All
which is needed is that the environment variablePRAPREFIX is set correctly. Here is what the
acpg configure tells you when building without AAB&pport:

checking hardware platform... x86_64
checking for python... yes

checking for python... /usr/bin/python
Version of python=2.6 > 2.5

checking for the compiler used for generating pytho n...

checking for /usr/lib/python2.6/config/Makefile... no

checking for /usr/lib64/python2.6/config/Makefile.. . yes
Searching for C compiler in /usr/lib64/python2.6/co nfig/Makefile

Found python compiler: gcc

Version of grib_api used by pygrib: 1.9.9 <=1.9.9

Setting F77=gfortran, needed for acpg

checking for Fortran 77 compiler default output fil e name... a.out
checking whether the Fortran 77 compiler works... y es

checking whether we are cross compiling... no

checking for suffix of executables...

checking for suffix of object files... o

checking whether we are using the GNU Fortran 77 co mpiler... yes
checking whether gfortran accepts -g... yes

checking whether we are using the GNU C compiler... yes
checking whether gcc accepts -g... yes

checking for gcc option to accept ISO C89... none n eeded

checking how to run the C preprocessor... gcc -E
checking for ranlib... ranlib

checking for ar... ar

checking projects.h usability... yes

checking projects.h presence... yes

checking for projects.h... yes

checking for pj_inv in -lproj... yes

checking If it is old or new version of proj... New version
"HLHDF supports debug routing features"

checking aapp_c_funcs.h usability... yes

checking aapp_c_funcs.h presence... yes

checking for aapp_c_funcs.h... yes

checking for ellipse in -laapp... yes

checking for AHAMAP version... v2012-patch20120927
checking for numpy>=1.4.1... 1.6.2

checking for scipy>=0.8... 0.10.0

checking for h5py>=1.4... 2.0.1

checking for pps_nwp>=0.4.7... 0.4.9-3-g397c
checking for netCDF4>=0.9.4... 1.0.2

checking for pyresample>=0.7.9... 1.1.0

checking system version... Linux-2.6.32-431.20.3.el 6.x86_64

checking Linker Options for gfortran on Linux-2.6.3 2-431.20.3.e16.x86_64 with -
L/usr/lib64 -lgfortran... Yes

checking for library containing socket... none requ ired

checking for library containing gethostbyname... no ne required

checking for socket... yes

checking for gethostbyname... yes
checking for select... yes

checking for AAPP lib... suppressed

AAPP library suppressed. AAPP is required for proce ssing GlobalMetop
GlobalMetop data can still be processed if AAPP_PRE FIX is set and
convert_avhlb.exe is on PATH

checking Fortran Linker options (-Xlinker -Bstatic -Xlinker -Bdynamic)... "Yes"

Setting LD_FORCE_STATIC = -Xlinker -Bstatic
Setting LD_FORCE_SHARE = -Xlinker -Bdynamic
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checking for "/local_disk/opt/RTTOV11/11_1/mod/rtto v_coef_io_mod.mod"... yes

checking for "/local_disk/opt/RTTOV11/11_1/mod/rtto v_const.mod"... yes

checking for

"/local_disk/opt/RTTOV11/11_1/include/rttov_dealloc _coef.interface"... yes

checking for rttov_init_rad in -Irttov11.1.0_main.. .yes

checking for gac settings... GAC is not used

checking for the Generic Mapping Tool (GMT) used to generate geographical

plots... /usr

checking for GMT version... Unknown

configure: creating ./config.status

config.status: creating ./common/pyutils/test_ch3b_ refl.py
config.status: creating ./def.mk

config.status: creating ./source_me

config.status: creating ./cfg/.profile_pps

config.status: creating ./test/.profile_pps.in

The lines referring to the missing AAPP supportlaghlighted in green.

7.1.2 Mixing C and Fortran
TBD-04

7.2 ACPG

Here we will concentrate on the description of tloee part of the software, namely the ACPG. It
includes, among other things, the algorithms foEPGPGEO04, but not for PGEO5. PGEO5 is found
in CPP, see 7.3.

The ACPG includes the following (though packedwo tar balls):

Source code
Configuration files (with exemplified settings)

USGS land cover characterisation data on a cortaheasis, covering all the earth — native
format (Azimuthal Equal Area projection)

USGS Gtopo 30 elevation and roughness databaseanoy small tiles covering all the earth
— HDF5 (Plate Caree projection)

Fraction of land data derived from the USGS Globlain Land Cover Characterization
database —HDF5 format. One file per continent efdarth.

Land surface emissivity data, on tiles covering¢hére earth, for all months of the year (a
climatology from the years 2003-102, calculatedmfraghe standard MODIS product
MYD11C3) — HDF5.

Landuse, fraction of land and elevation data (phyrsiphy data) prepared for one default
region

Other static data files (e.g. thresholds derivedhfRTM calculations)
A test data set (including AVHRR/AMSU level 1b/latd and NWP Grib)
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7.2.1 Source distribution directory structure

The source distribution of the ACPG part of the RiaSkage is delivered as a compressgip(
compressed ) tar file. Here follows a short overview of the struguand content of the acpg-
source distribution when unpacked.

The acpg- source directory contains a number adisettories with the source codefg contains
configuration files/cst  contains threshold tables, and auxiliary datdtdst  you find scripts for
regression test. The source distribution also dosita full test data set, which is found under the
/testdata  sub-directory.

An overview of the main structure and content ef éicpg source directory is shown in Table 4.

When installing the PPS package, an ACPG- instedlctbry structure is created where three of the
sub-directories are to some extent identical to/doe , /cst and/cfg sub-directories of the
source directory described here.
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ACPG Parent directory for the SAFNWC/PPS source distidn
cfg Configuration files
testdata Directory with SAFNWC/PPS input files — for testingly.
preproc_cmask_ctype Cloud Mask and Type pre-processing module — satode
cloudmask Cloud Mask — PGEO1 — source code
cloudtype Cloud Type — PGEO2 — source code
ctth CTTH — PGEO3 - pre-processing and online processing
modules — source code
precipclouds Precipitating Clouds — PGE04 — pre-processing amlth®
processing modules — source code
common Common libraries — miscellaneous common functions
including I/O handling — source code
pyutils C-API for Python interface to the region_config.dilg and
the log-writer (pps_logmanager.c)
FullSwath Python scripts to run PGE:s in satellite projectialirect
read-out and Global Metop)
GlobalMetop Some functionality to run PPS on Global Metop data
GAC Python scripts to run PPS on GAC data.
scr Korn shell and Python scripts
pythonlib Miscellaneous Python functions
plugins Default projection and region definitions (pcs aaceal
plugins) for python-Proj interface
pyepshdf Python API's for reading and writing products gnd
intermediate data files in HDF5
satproj C-code with Python API's for mapping data betweenj P
map projections and satellite projection.
usgs2region Generation of physiography data on region extrgciind re-
mapping the global USGS landuse and topography data
cst Static auxiliary data (including PGE specific threkls etc.)
USGS_FracOfLand hdf files with fraction of land data derived fromet USGS
Global 1km Land Cover Characterization database &
per continent of the earth.
USGS_Landuse g-zipped global USGS land cover characterisatiom dat al
continental basis
USGS_Topo g-zipped global USGS Topography data (GTOPO 30 |Arc
Seconds database) in large tiles
Emissivity g-zipped hdf files with land emissivity data, okesi covering
all the earth, for all month
OSISAF_ice A file compensating for missing ice concentratioata]
around the pole.
test Functions for making regression test.

Table 4: Directory structure and content of the SAC PPS ACPG source distribution



EUMETSAT Sateliite Applicatiof USerManual for the NwC/PPS | Code ONWC/CDOPZ/'.DPSE MHI/SQ,N /u2|\(/)|/1
Facility to NowCasting & Very application: Software Part, :;sue. L Date: 15 September 201f
i 1.Installation ile NWC-CDOP2-PPS-SMHI-SW-UM-1_v1_|
Short Range Forecasting Page: 40/58

7.2.2 Mixing C and Fortran

The ACPG software mixes C and Fortran only innteiface with the RTTOV library. RTTOV is
needed for PGEOQ3 to generate TOA clear radiances.

7.3 CPP

The CPP package contains the C-code for generttsg@loud Physical Properites product. This
code is developed by CM-SAF.

Python scripts for calling the C-program, for gexting images etc. are found in the ACPG-package.
Also, there is no specific test data set for CRRha test data of ACPG can be used.

The CPP includes the following (though packed io tar balls):

e Source code

* Ancillary data

Downloading/installation of the CPP package is eeednly if the CPP product (pge05) is to be
generated, otherwise the CPP package can be omitted

7.3.1 Source distribution directory structure

The source distribution of the CPP part of the RRASkage is delivered as compressgazip
compressed ) tar file. All files are in one directory.

When installing the CPP package, an install dimycstructure is created where three sub-directories
are created/bin , /cst and/lib . To have CPP working together with ACPG (eg. uding
python scripts in ACPG) the installation shoulddzme on the same place as the ACPG installation
—and thus using the same sub-directories as theGAiG§tallation. CPP and ACPG can be installed
in any order.

The compressed tar file, containing CPP ancillaayadis supposed to be unpacked in the data-
structure on PPS in the placeport/CPP_data/source . Or it can be unpacked anywhere and
be linked tamport/CPP_data/source.
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8. CONFIGURATIONS

8.1 ENVIRONMENT VARIABLES

The SAFNWC/PPS application will be configured usmgumber of Unix environment variables
plus a set of configuration files (see UM£D.2]). Whenever a PGE or a pre-processing module is
started via a Unix Korn shell script the environteariables should be set for the given process.
Similarly, when running in off-line mode, the nesas/ environment variables must be set in the
shell before executing the modules.

The environment variables are set in the dot-fitéd/.profile_pps ”. Environment variable
may also be set using tle@urce_me file. This file is created in the source distriloat main
directory at installation. The environment variabt®ncerns mainly directory paths, and filenames,
etc., but also a few processing options. Some @fvidriable names, with explanations are given
below. Not all variables are described here, bas¢hmost relevant for the users. When the table
says “Need to be adapted by user”, please noteathwatll chosen configure call, already have set
most of them to desired values.

KEYWORD Description Type Possible Value(s)
PPS_SOFTWARE ACPG install-directory string Need to be adapted by
user
AHAMAP_SOFTWARE AHAMAP install directory string Need to be adapted by
user
DATA_DIR ACPG data directory string Need to be adapted by
user
TMP_DIR Directory to hold temporary files string Need to be adapted by
user
AAPP_PREFIX Path to the AAPP installation. string Sometimes needed to
In needed when running Global Metop be set by user
cases, and AHAMAP/ACPG are installed
without AAPP-dependence.
PYTHONPATH The pythonpath. Builds on the existing one. | String Not necessarily to be
changed by user
PATH The search path for executables. String Not necessarily to be
changed by user
SM_MISSING_IR_VALUE The value for missing data in the AVHRR IR | integer 232000
channels. Depends on AHAMAP
SM_LOGGING Specifies the debug level Integer 0 (No Debugging
messages) to 9
(Full debugging)
SM_LAND_PROC Indicates whether the Cloud Mask should be | Integer _ o
derived over land (useful for the OSISAF 0=False; diferent from




EUMETSAT Satellte Applicatiof USerManual for the NWC/PPS ICOdef ) ONWC’CDODP:I/ '?Fl’glg'\"?" SQ)N/ UZI\(/)”l]
Facility to NowCasting & Very application: SHO fiware Part, Fsi?é-e . e CDopziPs smﬁ:os(\a/vmuv\;e r1 vl
i 1.Installati : - -PPS-SMHI-SW-UM-1_vL_|
Short Range Forecasting nstaliation Page: 42/58
KEYWORD Description Type Possible Value(s)
where a cloud mask is needed only over 0="True
sea)
SM_SEA_PROC Indicates whether the Cloud Mask should be | Integer _ o
derived over sea (useful for the Land SAF) 0=False; different from
0=True
SM_WRITE_NETCDF Defines whether NetCDF file are written by | Integer _ a4
the PGES, together with the hdf5-files. 0=False; 1=True
SM_WRITE_LATLON_IN_NETCDF | Defines whether the NetCDF file should Integer _ D4
_CMA contain latitude and longitude data. 0=False; 1=True
Sg/IfWRITE_LATLON_IN_NETCDF Defined PGE by PGE.
éM_WRITE_LATLON_IN_NETCDF
_CTTH
SM_WRITE_LATLON_IN_NETCDF
_PC
SM_WRITE_LATLON_IN_NETCDF
_CPP
SM_WITH_ABSOLUTE_AZIMUTH_ | Indicated whether the sunsatangle file Integer _ o
ANGLES should contain absolute sun- and sat- 0__False’ different from
azimuth angles. (Azimuth difference is 0=True
always calculated, as well as the sun- and
sat- zenith angles.) This option is designed
for using with GAC-data.
SM_OVERWRITE Specifies if intermediate files (thresholds, Integer _ Lo
nwp-remapped, etc) should be overwritten 0=False; different from
0=True
RTTOV_COEFF_DIR Directory of where to find the RTTOV string |
coefficient file Do not change!
SM_AAPP_DATA_DIR The data directory of where to find to AAPP | string
level 1b/1c data files. (One sub-directory for May be changed by
each satellite pass)! user.
SM_CFG_DIR Directory path of the cfg directory String Ex.:
PPS_Installation/cfg
SM_CFG_FILE The name of the file with common string |
configuration parameters for PGE01-03 Do not change!
SM_CST_DIR Directory path of the cst directory String Ex.:
PPS_lInstallation/cst
SM_USGS_DIR Directory holding the global USGS landuse | string Ex -
and Topography data . -
Pography PPSdatadir/import/AUX
_data/source
SM_AUXILIARY_DIR Directory holding the re-mapped string Ex -
hysiography data . i,
prysiography PPSdatadirfimport/AUX
_data/remapped
SM_AVHRR_DIR Directory path of the re-mapped AVHRR String Ex.:
data y -
PPSdatadir/import/PPS
_data/remapped
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KEYWORD Description Type Possible Value(s)
SM_SUNSATANGLES_DIR Directory path of the re-mapped sun and String Ex.:
satellite angle files . -
d PPSdatadir/import/AN
C_data/remapped
SM_NWPSOURCE_DIR Directory path of the NWP data String Ex
PPSdatadir/import/NW
P_data/source
SM_NWPDATA_DIR Directory path of the re-mapped NWP data | String Ex.:
PPSdatadir/import/NW
P_data/remapped
SM_ICEMAPSOURCE_DIR Directory path of the OSISAF ice map data. | String Ex
PPSdatadir/import/ICE
MAP_data/source
SM_ICEMAPDATA_DIR Directory path of the re-mapped OSISAF ice | String Ex.:
map data. . -
P PPSdatadir/import/ICE
MAP_data/remapped
SM_EMISSSOURCE_DIR Directory path of the emissivity maps. String Ex
PPSdatadir/import/EMI
SS_data/source/Emissi
vityTiles
SM_EMISS_DIR Directory path of the re-mapped emissivity | String Ex
maps. . -
P PPSdatadir/import/EMI
SS_data/remapped
SM CPPANC_FILE Path and name of the CPP ANC-file String ${DATA_DIRYimport/C
PP_data/source/cpp_a
nc_clim.vXXX.h5
SM_CPPLUT_FILE Path and name of the CPP look-up-table. String ${DATA_DIRYimport/C
PP_data/source/cpp_lu
t.5chan.16bit.vXXX.h5
SM_CPP_CTTH_MANDATORY 1=CTTH is mandatory as input (i.e. stop if Integer _ D
missing) to CPP. 0=not mandatory, but use if 0=False; 1=True
available
SM_CPP_SNOWDATA_MANDATO | 1=NWP snow is mandatory as input (i.e. Integer _ A
RY stop if missing) to CPP. 0=not mandatory, 0=False; 1=True
but use if available
SM_CPP_ICEMAP_MANDATORY | 1=0SISAF ice map is mandatory as input Integer _ A
(i.e. stop if missing) to CPP. 0=not 0=False; 1=True
mandatory, but use if available
PFS_LVL1_DIR Directory path of the level 1 pfs data. String Ex.:
PPSdatadir/import/PPS
_data/source
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KEYWORD Description Type Possible Value(s)
BUFR_LVL1_DIR Directory path of the level 1 BUFR data. String Ex.:
PPSdatadir/import/PPS
_data/source
SM_THRESHOLD_IMAGE_DIR Directory path of the regional threshold (for | String Ex
cloud mask and type) data . -
¥pe) PPSdatadir/import/AN
C_data/remapped
SM_THROFFSETS_NAME The name of the file (excl. directory path) string Ex.:
holding the threshold offsets used by -
PGEO1. Should be matched with threshold_offsets.cfg or
SM_KERNEL SIZE, ie. threshold_offsets_gac.
threshold_offsets.cfg for kernel size 5 and cfg
threshold_offsets_gac.cfg for kernel size 3.
Do not wuse other
values!
SM_CLOUDTYPE_OFFSETS_NA | The name of the file (excl. directory path) string Ex.:
ME holding the threshold offsets used by PGE02 N
threshold_offsets.cfg or
(Currently identical as the one for PGEQ1). threshold_offsets_gac
Should be matched with of - -~
SM_KERNEL_SIZE, i.e. g
threshold_offsets.cfg for kernel size 5 and
threshold_offsets_gac.cfg for kernel size 3 Do not use other
values!
SM_PSUNGLINT_NAME Name of the sunglint probability table string Ex.:
sunglint_probabilities.h
df
SM_CH3B_RADIANCE_TAB_NAM | Name of the file with the table holding the string Ex
E conversion from channel 3b radiance to Tb . .
ch3b_radiance_tab
SM_PRODUCT_DIR Directory path of the PPS output products String Ex.. PPSdatadirfexport
SM_PRECIPITATION_CONFIG Name of PGEQ4 configuration file String Ex.:
PPS_Installation/cfg/ge
nerate_preciptation.cfg
SM_REGION_CONFIGURATION_ | Name of the region configuration file String Ex
FILE . _
PPS_lInstallation/cfg/re
gion_config.cfg
SM_COASTALZONE_LIMIT If the fraction of land is equal or less than Integer 0-255
this value, the pixel is classified as open sea
and not coast.
SM_LANDSEA_FRACTION_MAX | If the fraction of land is equal or greater than | Integer
this value, the pixel is classified as true land 0-255, recommended
and not coast. value 255.
SM_KERNEL_SIZE The size of the kernel used for texture Integer Ex:3or5

calculations in PGEO1 and PGEQ2.

Should be matched with
SM_THROFFSETS_NAME and

Do not use other
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KEYWORD Description Type Possible Value(s)

SM_CLOUDTYPE_OFFSETS_NAME, i.e.
threshold_offsets.cfg for kernel size 5 and
threshold_offsets_gac.cfg for kernel size 3

values!

SM_LINENO_IN_FILENAME If 1: Products should have scan line number | Integer 0or1
in their file names.

If 0: Products use the normal file name
convention, without scan line number. The
recommended choice!

PPS_NWP_CONFIG_FILE The configuration file for reading NWP fields. | Integer $ {PPS_SOFTWARE}/c
The file is optional to have, as otherwise -

default settings will be used. fo/pps_nwp.ini

Table 5: PPS environment variables
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9. TROUBLESHOOTING

This section gives some solutions to problems hiaae been encountered by users. Most of them
have been answered on NWCSAF Helpdesk.

9.1 IN GENERAL

TBD-03

9.2 QUESTIONS THAT REFERS TO LINUX AND SUN

Q: Which commercial Fortran 90 is appropriate te as my Linux ?
A: We recommend usingfortran rather than any commercially provided fortran cderp

Q: TBD-03
A: TBD-03

9.3 QUESTIONS THAT REFERS TO PPS PACKAGE

Q: My configuration of ACPG doesn't find hldef.mkhat should --with-hlhdf point to ?
A: If configure of ACPG doesn't find hldef.mk, chgaconfigure-parameter to
--with-hlhdf /usr/local

Q: My make install of ACPG loops and has started B@ke-processes, what have | done wrong?
A: Ooops ! This can happen if the cst and testdatstories are missing.

9.4 QUESTIONS THAT REFERS TO THIRD PARTY SOFTWARE
Q: TBD-03
A: TBD-03
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ANNEX A. List of TBC, TBD, Open Points and Comments

TBD/TBC Section Resp. Comment

TBD-01 4.1 SMHI The descriptions of RAM and CPU gesas valid for an older version of
PPS.

TBD-02 5.3 SMHI The development of binary instadlatis still undergoing. Binaries far
some OS are ready, binaries for some other OScaithe afterwhile,
There are also some details not decided yet, eighwiersions to use.

TBD-03 6,9 SMHI The sections for describing FAQdanommon problems are quite
rudimentary.

TBD-04 7.1.2 SMHI The mixing of C and Fortran, SIHAMAP, is not yet described.

TBD-05 5 SMHI The procedure for handling binarytaitions as debian packages is pot

yet fully described.
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ANNEX B. Compilers and third party software

10.1 COMPILERS

In order to build the software properly on the supgd platforms a native ANSI-C compiler and a
native Fortran 90 compatible compiler shall be uga Linux it is recommended to use the Gnu-C
and gfortran compilers, version 4.1.2 or later $thdoe enough. On older (or very old) Linux
distributions there may not be any gfortran avd@ady it may be too old. In such cases eitherhgy t
commercial Intel (version 8 or later) or the PartlaGroup compilers. Up till today various versions
of PPS during the past have been verified on Liniilk the Portland Group Fortran-90 compiler, the
Intel Fortran compilers (version 7 and 8) or theuG¥ortran compiler gfortran (with Gnu-C).
However, since version 2009 testing has exclusiteelsn done using gfortran. Other (than pgf90 or
ifort/ifc) commercial Fortran compilers may be Wed to work with PPS in the future. Please
observe that the Gnu Fortran 77 compiler is nogadte.

We strongly recommend to use the same C compitdsuibding the PPS software as was used when
building the third party software packages. Theeges for the Fortran compiler.

A list of some available compilers follows, withmments of what can be expected from them. As
more compilers are tested, by SMHI or by other sjgiis information will be updated and provided
via NWC SAF Helpdesk.

* Gnu Fortran compilegfortran together with Gnu @cg versions 4.1.2 or 4.3.2 on Linux
Red Hat ES5.1 and Fedora Core 10 respectively: @tgmh and verified with PPS-v2010
and v2009.

* Portland Group Fortran 90 Compiler (version 3.2egjether with Gnu C gcc (versions 3.3.2
or 3.2.3) on Linux: Verified with PPS version 2.0.

» SUN Forte Developer7Enterprise Edition (Fortrana®d C) on SUN solaris: Verified with
PPS version 2.0.

* Intel version 8 and 7 Fortran 90 compiler togethégh Gnu C gcc (versions 3.3.2 or 3.2.3)
on Linux: Not supported, but verified with PPS wens2.0. (Mandrake 10 and Red Hat
Enterprise 3). There might be some problems with tompiler for PPS version 2008 —a
patch can be made if found necessary.

* Gnu Fortran compiler g77 is not supported and prdawedail with current PPS (See note)

10.1.1 Mixing compilers

In principle it should work to use e.g. the Gnu @npiler for a third party software package and
some commercial (native) C-compiler for the PPSweleer, it might at best require extra compiler
options or at worst generate erroneous librariegi¢sor shared). It is a general recommendation to
use compilers of the same vendor whenever possilnid.inux, however, as already stated the PPS
has only been verified with the Gnu-C and the RodIGroup Fortran compilers.
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An example of problems mixing C-compilers on a Cam@ru64: Compiling Proj (see section
10.2.10) with the Gnu C-compiler generates a pacudirror-message during the building of
AHAMAP with the native C-compiler. The message ead

Warning: Linking some objects which contain exagpinformation sections and some which do
not. This may cause fatal runtime exception hagdlmoblems (last obj encountered without
exceptions wad i bproj . a).

10.2 THIRD PARTY SOFTWARE

The PPS software depends on and is build with i@tyasf open source or free-ware applications. In
addition it makes use of the AAPP and RTTOV sofevaackages which are both freely available to
EUMETSAT member states. Some important details @mm it may affect you is given below. The
exact release numbers which has been tested, ang ifeleases that are known to be incompatible
with the latest release of the PPS software isrgingrD.3].

10.2.1 The needs for third party software

Not all third party software listed here or jrD.3] used by PPS is absolutely necessary in all
situations. It depends on how the PPS packagenjsbsurunning the python modules or only the C-

executables, and also depending on what functignialiused. Be aware that the PGEO3 for semi-
transparent clouds is implemented in python, whetka PGEO3 module for opaque clouds and the
other four PGEs have their core parts implememne@.i Though, the python is necessary for the
preparation steps, and the python wrap-aroundh&PGESs also have their functionality.

This table describes which software is neededifterdnt modes of operation.

PY C Comments

(Running the | (Runningthe
PPS C-
modules) executables)

Gnu Make X X Gnu make is used when compiling |the
software but it does not need to be available
once the software is built and installed

Gnu z-lib X X

HDF5 X X PPS is compatible with hdf5-1.8.x boot
with hdf5-1.6.x or previous

HLHDF X X

SZIP - - Could be required: depending on how HDF5
is installed. If HDF5 was build with szip
support it will be needed.

Jpeg lib X - Only needed for image generation.

Proj.4 X X
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PY C Comments
(Running the | (Runningthe
PPS C-
modules) executables)

Python X -

NumPy X -

PIL X - Only needed for image generation.

SciPy X -

h5py X -

netcdf4- X -

python

pygrib X -

pyproj X -

pyresample X - Used for remapping VIIRS products| t
region, and for remapping some GRIB fields
in NWP pre-processing.

RTTOV-11 X X Only needed for PGE03

GRIB API X - pygrib uses GRIB API for reading GRIB
files (edition 1 and 2).

OpenJPEG (x) - Building GRIB APl with support for

Jasper JPEG2000 compression, using either
OpenJPEG or JasPer, is recommended.

Autoconf - - It may be needed if the configureifgtcdoes

not work on your system, and a new one
to be generated locally.

has

10.2.2 Gnu Make

The Gnu Make utility shall be used, rather than attner possible native Make-facility!

10.2.2.1 Affects on the final PPS output

A change in Gnu Make version could result in auf@&lbuilding AHAMAP and ACPG. But if the
package is built successfully a change of versioBmnu Make will not cause any change in the PGE

outputs.
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10.2.2.2 Known problems and suggested solutions

A common mistake when building the third party &S software is to invoke the natineake
instead of Gnumake It may not always be apparent whiahmake is in action. Therefore we
recommend that you once and for all definake to point at the Gnurake In tc-shell you may do
this in the terminal or add the line to yoashrc file:

NB! > alias make /usr/local/bin/make

provided the name of your GNidakeis make and is placed undéusr/local/bin

10.2.3 Gnu z-lib

Gnu z-lib (standard compression library). NeededdDF5 among other things.

10.2.3.1 Affects on the final PPS output

The zlib library is used by the HDF5 API for theilbin compression. PPS uses compression level 6
as default. So a change in zlib version might &rfice the final output.

10.2.3.2 Known problems and suggested solutions

None.

10.2.4 HDF5

HDF5 — the new generation Hierarchical Data FormdDF, from the National Center for
Supercomputing Applications, NCSA, University dinibis at Urbana-Champaign, USA.

SZIP may also be needed in your system if HDFSoleas built with SZIP support.

10.2.4.1 Use of SZIP

The default compression algorithm used in HDF5dsudn the zlib compression library. With the
latest versions of the hdf5 API library (version$ Bnd later) it is possible to get support for a
supposedly better/more efficient compression (fogeé image data in particular) method using the
szlib library. However, it is not mandatory to hasaib installed or to use this new compression
method. One can still go on using the compressimaviged by zlib which is still adequate and
sufficient for PPS.

The Higher Level hdf5 library (hihdf — see belowgvedloped at SMHI is prepared for the szlib
compression but this compression option is not usdePS. So, szlib and hdf5 can be installed on
your machine with support for the new compressi@thod and you can even build hihdf and pps
(acpg) agains it. However, it is not possible t&etaadvantage (if there actually is any great
advantage is still an open issue) of the szlib aesgion in PPS.

As an example we have at SMHI built hdf5 like this:
Jconfigure —prefix=/local_disk/opt/HDF5/1_8 4
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(It might be a good idea not to elaborate too madding many options when building the hdf5
library. We have noticed that some options may eausors when runningiake checlafter having
run configure)

And HLHDF is built like this:

Jconfigure —prefix=/local_disk/opt/HLHDF -—with-
hdf5=/local_disk/opt/HDF5/1_8_ 4/include,/local_disk /opt/HDF5/1_8_4/lib —with-
numpy=/usr/lib64/python2.5/site-packages/numpy/core /include/numpy

10.2.4.2 Affects on the final PPS output

ALL PGEs and intermediate/temporary results areestaising the HDF5 file format. However, a
minor change in HDF5 version is not likely to caasehange in the actual output affecting the PGE
results. It might be that PPS (and HLHDF) is nahpatible with a new version of HDF5 but change
in version should not normally affect the data eomt This would rather be the case if there is a
change in the compression method or library used.

The actual SZIP compression algorithm is not uselRS at the moment. A change in version will
have no effect on the PPS output.

10.2.4.3 Known problems and suggested solutions

Currently we have no known problems. But pleaseendasthat it is required to use hdf5-1.8.x or
later. The PPS-v2010 and onwards have left thd @dranch, though both branches (hdf5 1.6.x and
1.8.x) are being maintained by the HDF Group. HOiIFES written with PPS-v2010 and hdf5-1.8.x
may be readable also with hdf5 1.6.x. Our very ®éssts showed that hSdump is able to correctly
read the files with hdf5 versions down to 1.6.3e TPS files written with hdf5-1.8.x may also be
readable using hdf5 version 1.6.2 and earlierwmuihave done no tests with those versions.

10.2.5 netCDF4

NetCDF (network Common Data Form) is a set of saféwlibraries and machine-independent data
formats that support the creation, access, andnghaf array-oriented scientific data.

10.2.6 HL-HDF

HL-HDF — the Higher Level interface to the HDF5efiformat, developed at and available from
SMHI. HL-HDF is today (and since a few years bactinpatible with NumPy (and not Numeric),
and also requires hdf5-1.8.x

As part of the PPS software needs the HL-HDF qytimterface Pyhl, remember to have it installed
somewhere along your PYTHONPATH. The standard vgaioihave pyhimodule.so  placed
under the <python-libsite-packages/Pyhl directory and having a Pyhl.pth file with the
string Pyhl in it (the relative path to where theckage is placed). This is just as you probablyehav
done with PIL, Numeric, etc.

Refer to[RD.3] for compatibility issues.



EUMETSAT Satellite Applicationy UserManual for the Nwc/pps | Code ONWC/CDOPZ/'.DPSE MHI/SQ,N /u2|\(/)|/1
Facility to NowCasting & Very application: Software Part, :3|sue. L Date: 15 September 201f
i 1.Installation ile NWC-CDOP2-PPS-SMHI-SW-UM-1_v1_|
Short Range Forecasting Page: 53/58

10.2.6.1 Affects on the final PPS output

See 10.2.4.2

10.2.6.2 Known problems and suggested solutions

None.

10.2.7 jpeg-library

Standard library for JPEG compression needed by IPiL is not installed the PPS should still be
able to run, but the output image format chosemlshbe something else than JPEG (TIFF or PNG
for example).

10.2.7.1 Affects on the final PPS output

The jpeg-library is used inside PIL and will affébe image outputs only if using the jpeg image
format.

10.2.7.2 Known problems and suggested solutions

None.

10.2.8 Proj.4

Proj.4 — The USGS Projection library version 4 (aibUstandard tool for working with map-
projections) is needed.

10.2.8.1 Affects on the final PPS output

The USGS Proj.4 library is used extensively in BiRS package for mapping data. Thus a change in
Proj.4 version could result in changes of the PGiputs.

10.2.8.2 Known problems and suggested solutions

None. PPS version 0.3.0 and later are compatilite vath the latest and previous versions of Proj.4.
See Software Versions Docume®r(3]) for more details.

10.2.9 Python

A Python installation shall be available.

10.2.9.1 Affects on the final PPS output

Python is used everywhere except in the core PG twr PGEO1, PGE02, PGEO4 and PGEO5. A
change in Python version could in principle causanges in the PGE-03 output or in the PGE
product images derived from the hdf5 output.
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10.2.9.2 Known problems and suggested solutions
PPS has no yet been adapted to python-3.

If some python packages have to be installed &rgilaces than the recommended paths it might be
needed to modify the PYTHONPATH and/or the .pthfiguration files for the python interpreter.
It is easiest to explain how these two options woyrkvriting an example.

Let's say that there is a python module called myub@.py located in the directory
/home/userl/pythonmodules and that it should bsiplesto import this module by doing

%>>> import mymodule

« PYTHONPATH
This is an environment variable that is behavimgilsir to the PATH environment variable,

that is a list of paths separated by a colon ..

%> setenv PYTHONPATH /home/userl/pythonmodules
%> python

%>>> import mymodule

« <file.pth>
When the python interpreter is started, it looka icatalogue called site-packages for all .pth

files and adds the content of each .pth to thechdaat.

%> echo "/home/userl/pythonmodules" > xxx/lib/pytho n2.5/site-
packages/mymodule.pth

%> python

%>>> import mymodule

10.2.10 Third party Python packages
The following Python modules/packages, not in tiilaé&h standard library, are needed:

*NumPYy library. Used for PGEO3 module for semi-tgarent clouds, and for generation of
summary statistics on the PGE outputs. Also usezlighout the PPS system in general
when operating on the data in Python. Often autmalt available on a Linux
distribution.

*PIL (the Python Image Library from Secret Labs ABJften automatically available on a
Linux distribution

*SCiPy

*h5Spy

*pygrib
*pyproj
*pyresample
*netcf4-python
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10.2.10.1 Affects on the final PPS output

NumPy is used extensively in PPS. However, it is used in the actual core PGE code except
PGEO03. A change here could in principle cause adsimgthe PGE outputs.

PIL is used for generating images of the outputshtarmediate results. A change in PIL will not
have any effect on the hdf5 outputs.

The Tk/Tcl and Tkinter libraries are used for theesK Manager GUI (and PPS Viewer) and a change
in version will not affect the final PGE outputs.

The Python Mega Widgets library is used for theKmdanager GUI (and PPS Viewer) and a change
in version will have no effect on the final PGE jous.

SciPy is required by PGEO3 and PGEO4 pre-processind NWP extraction. A version change
could affect PGE outputs.

H5py is required for some HDF5 operations in PGR@4processing, PGEOS5 processing and VIIRS
preprocessing. A version change is unlikely toaffRGE output products.

Pygrib and pyproj are required for NWP pre-proaggsA version change could affect PGE outputs

pyresample is required to remap VIIRS productseian, and to remap GRIB fields not in regular
or rotated lon/lat or gaussian grid projection (€)$ISAF sea ice map). A version change could
affect PGE outputs.

netcdf-python is used for converting the PPS oufiteg to netCDF, and for reading OSISAF sea ice
map, if they are in netCDF.
10.2.10.2 Known problems and suggested solutions

Versions 1.9.0 and 1.9.1 of pygrib are incompatibith ECMWF global lat/lon GRIB projections.
Version 1.9.2 is recommended.

See Software Versions Documes(3]).

10.2.11 argparse
From python 2.7 argparse is included in the Pystandard library.

For users of python, with versions earlier than argparse is a separate package.

10.2.12 RTTOV
RTTOV — A Fast Radiative Transfer Model (RTM) maimed and distributed by the NWP-SAF.

The pre-processing module for PGEO3, preparingdtita for the online processing of the CTTH
product, make calls to functions/subroutines pregidhy RTTOV (via the static RTTOV library).
PPS currently builds on RTTOV-11.
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10.2.12.1 Affects on the final PPS output

A change in RTTOV version will have effects only the results of PGEO3. This is when nothing
else is changed: The threshold tables for PGEO1&®@2generated off line with RTTOV and these
remains constant for each version of PPS and dyaupdated occasionally between PPS versions.

10.2.12.2 Known problems and suggested solutions

Please observe that the PPS version 2014 is adépteohd tested with RTTOV-11. There is no
support for other versions of RTTOV. See Softwaezsibns DocumentrD.3]).

So far, there are no known problems in combinin® R#th the recent RTTOV-11 package. For
installing RTTOV-11, simply uncompress and unpduo tar-ball. Then follow the instructions in
the ‘readme.txt’ file. If you are going to buildsim’ version, make sure that the installation sish

at least of the following directories: ‘bin’, ‘inatle’, ‘lib’, ‘mod’ and the ‘rtcoef_*' directoriedNote,
that the version-number in the rtcoef file-name kagust the compatibility-level. So even if you run
RTTOV-11, the ‘rtcoef_rttov7’ directory is needed.

10.2.13 GRIB API

GRIB API for reading NWP Grib data (available framee ECMWEF). This library is used by the
Python module pygrib, and must be installed prdbuailding pygrib.

10.2.13.1 Use of OpenJPEG or JasPer

ECMWEF recommends that GRIB API is built with supptor JPEG2000 compression, through
either the OpenJPEG or JasPer library, for a stdnidatallation. It is also possible to build GRIB
API without support for JPEG2000, by using thesathle-jpeg configure option.

There is a link to jasper from the GRIB API sit@ Work with pygrib, JasPer needs to be built with
shared libraries (libjasper.so). This is not dogedkfault, but can be accomplished by adding --
enable-shared to the JasPer configure command. J&kBer packages included in the RedHat
Enterprise Linux distribution include shared libhegr)

10.2.13.2 Affects on the final PPS output

The GRIB API is used by pygrib to read GRIB dataj ahanging the version of this software might
cause changes in the content of the remapped NWRampters (the files under
import/NWP_data/remapped named “S_NWCnwp_<parameters accronym>_*.h5 ”

or the files undemport/ANC_data/remapped named “S_NWCctth_segment_*.h5 ")
and will then have effects on all PGE outputs.

10.2.13.3 Known problems and suggested solutions

GRIB API needs to be compiled wi@FLAGS=-fPIC , to be usable in pygrib.
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10.2.14 AAPP

Since PPS version 2014 the AAPP navigation libigrnot used anymore.

However, AAPP is needed in order to run PPS witiibgl Metop GDS granules as input. PPS makes
use of a format conversion script that convertsBRS level 1 data to AAPP levellb format. This
usage requires that AAPP is available, but it dm#gequire that PPS is compiled with AAPP.

Also AAPP is of course needed to produce the l&étaélc files which are input to the PPS-package,
using direct readout NOAA and Metop data. PPS piewino support using level 1b/1c data not
produced by AAPP.

10.2.14.1 Affects on the final PPS output

The AAPP package is only needed in PPS when gemgi@tobal Metop products.

Both the ACPG and the AHAMAP sub-packages of PRfsilshbe built without AAPP support. Use
the autconf directivewithout-aapp !

10.2.14.2 Known problems and suggested solutions

Earlier AAPP versions (prior to version 4.4) didtmompile straight away using a fortran 90
compiler. However, the PPS/ACPG requires fortran &0 the RTTOV requires fortran 90
compilation. This has made it difficult to streandithe PPS built process, and at least on Linux
using the Portland Group fortran compiler suiteursgs the manual intervention of one makefile in
ACPG. See section 6.4.

10.2.15 ANA — The Automatic Navigation Adjustment Techniqu e

The NOAA and Metop satellite data are geolocatednavigated using the navigation library
available in AAPP and orbital parameters (bullgtipsovided as input to AAPP. AAPP can take
several types of orbital bulletins. At SMHI we uS@o Line Element (TLE) files provided from
Space Traclon the internet. Also TBUS and SPM files are supgzb— see AAPP documentation for
further details.

However, even with fresh and up to date TLE filesquivalent, the AVHRR navigation is never
perfect on the NOAA satellites. The Metop spacésrafe navigated more accurately, however,
using a GPS instrument on-board the spacecraftth@rNOAA satellites often large navigation
errors of several km can be observed, if no attamptitomatically adjust for the navigation errors.

The position of an AVHRR footprint depends on tinsatellite position and velocity, satellite
attitude (its orientation) and radiometer viewirepmetry. The radiometer geometry is known prior
to launch. Time is usually available, e.g. throdgh satellite time corrected from the satellitecklo
error, or from an independent clock. Satellite posiand velocity may be calculated by an orbit
prediction model ingesting daily bulletins (e.g. HL The remaining unknown is the satellite
attitude, or in fact how the actual attitude desgafirom its nominal value.

The actual satellite attitude can be estimatednifaajustment is performed on the raw data
(navigated using the nominal attitude) using kndamdmarks, as has been done operationally at
CMS, Météo-France since 1990, using their Automaltiwigation Adjustment (ANA) technique
(Brunel and Marsouin, 2000). ANA has been usedoeration at SMHI since 2003.
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ANA combines a physical image deformation model amgomatic adjustment on coastal
landmarks. The navigation adjustment is done irli#&t co-ordinates allowing interpreting the
landmark navigation errors in terms of satellit#wade: yaw, pitch and roll.

More details on ANA can be found RD.15] and[RD.16].

ANA is not required to build PPS, nor is it required for running PEBsit if you like to have
improved data quality on input you should considstalling it and running it in concert with AAPP.

10.2.16 AutoConf

The configure scripts, when attempting to configthre build environment, has been created by
usingautoconf which is a macro language for simplifying thiskiahe user shall not need to run
the autoconf , as the configure script is already generatedMitliSand included in the software
package. Thus, normally the user does not needve the AutoConf software installed.

However, a macro conflict could appear while thecroa changes between operating systems — as
has been seen e.g. for Fedora Linux. Then Autoadhprobably be needed, after adequate update
to the configure.ac files in PPS.

10.2.16.1 Known problems and suggested solutions

There are some known limitations in this macro leage related to the decisions of fortran
compiler. Autoconf does not differentiate betwe&7 land FOO compilers, this is why there is a F77
variable in the Makefiles even though we prefeuse F90. The configure script will, however,
always try to locate a F90 compiler before it triedocate a F77 compiler unless the environment
variable F77 has been set. In case the F77 enveonhas been set the searching is not performed
and the compiler specified in the F77 environmemtable will be used.

If, on a Linux system, for instance, and theredsancess to a commercial fortran compiler and the
F77 environment variable is not set, the g77 wallfound. The g77 is, however, not supported and
not adequate for compiling PPS and its requif&qb@rty software. Instead we urge the user to try to
use the newer g90/g95 compiler, which has provemaik with PPS-v2008 on Ubuntu. Try set the
F77 variable to the name of your fortran compiled ary to build the 4 party software and PPS.
NB: If F77 is not set, the acpg and ahamap condigaripts try to find a suitable fortran compiler f
you, from a predefined list of compiler names, tifor is included since version 2008.



