The Year of Polar Prediction (YOPP)
http://www.polarprediction.net
The Year of Polar Prediction (YOPP) is a major international activity that has been
initiated by World Meteorological Organization’s World Weather Research Programme
(WWRP) as a key component of the Polar Prediction Project (PPP). It takes place
from mid-2017 to mid-2019. The overarching goal of YOPP is to significantly advance
our environmental prediction capabilities for the polar regions and beyond.

As an internationally coordinated period of intensive observing, modelling,
prediction, verification, user-engagement and education activities which involves
various stakeholders, the Year of Polar Prediction contributes to the knowledge base
needed to managing the opportunities and risks that come with polar climate change.

YOPP verification Task Team: supersites
multivariate process-based evaluation
Gunilla Svensson, Barbara Casati
Arctic and Antarctic supersites:
have suites of instruments, using both direct and remote
techniques (such as lidars, radars, ceilometers,
radiometers), that provide detailed measurements of the
vertical column of the atmosphere as well as the surface
conditions and energy fluxes.
NWP model output:
are archived at high frequency (~ minutes) for a beam of
grid-points surrounding the super-site location (20km
radius), for the physical variables supported by the
observations at the site.
Target processes include:
the representation of (surface and upper-air) energy and
momentum fluxes; the closure of the radiation budget,
turbulence and energy balance; cloud micro- and macrophysics (vertical profiles of water vapor, liquid and ice water
content); aerosols and hydro-meteors micro-physics.
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Key Arctic and Antarctic supersites

The Arctic supersites include the International Arctic Systems for Observing
the Atmosphere (IASOA, https://www.esrl.noaa.gov/psd/iasoa/dataataglance)
stations at Barrow, Oliktok Point, Eureka, Alert, Summit, Ny-Ålesund/Zeppelin,
Pallas-Sodankylä, Tiksi, Cherskii, Cape Baranova, as well as the ECCC sites
Iqaluit and Whitehorse (ecpass.ca).
The Antarctic supersites include Alexander Tall Tower, Casey, Davis, DomeC, Dumont D‘Urville, Halley IV, Jang Bogo, King George Island, Georg Von
Neumayer, Mawson, Syowa, Amundsen-Scott South Pole, Byrd, Rothera,
Vostok, McMurdo, Troll.
These sites span the diversity in climatology and topography found in the
polar areas and thus represent a variety of challenges for NWP systems.

Super-site NWP model output
Upper-air
atmospheric variables

Geo-potential height (m); temperature and dew point temperature (K); horizontal and vertical
wind components (m/s); specific humidity (kg/kg); [(model parameters for the direct calculation
of) Mixing Layer Height].

Cloud microphysics,
hydrometeors vertical
profiles

Water vapor and cloud liquid-ice water vertical profiles (kg m-3 between levels); [columnintegrated liquid and ice water path and precipitable water vapour (kg m-2)]; prognostic
microphysic variables (to obtain hydrometeors particles class and phase, size and shape,
mass and concentration/density, number and average size per unit volume). For both liquid and
solid phase: mixing ratio (kg/kg), concentration (# m-3), effective radius (m)

Clouds macrophysics

cloud fraction (at every level); [Total cloud cover (column-integrated cloud fraction)]; [cloud
base height (m); cloud top height (m)]; cloud opacity and thickness (clouds optical properties):
vertical profile [and column-integrated] liquid and ice optical depth; [effective cloud cover (TCC
with optical depth)].

Surface atmospheric
variables

Surface air pressure and Mean Sea Level pressure (Pa); surface skin temperature (K); 2m and
10m temperature and dew point temperature (K); 2m and 10m specific humidity (kg/kg); 2m
and 10m wind speed and direction (m/s). Surface visibility (m). Precipitation type (drizzle, rain,
snow, graupel, hail, freezing rain, ice pellets), precipitation rate (kg/m2/s) and accumulated
precipitation (kg/m2).

Cryosphere, Surface
properties

Snow depth (m); snow depth water equivalent (kg m-2); snow surface temperature (K); snowlayer profile temperature (K); Surface roughness for heat and momentum (m); type of soil and
vegetation (if applicaple); soil surface temperature (K), soil moisture (kg m-2); soil temperature
profile (K) and soil moisture profile (kg m-3).

Radiation and energy
and momentum fluxes

Surface and vertical profiles of down-ward / up-ward SW and LW radiation (W/m2); Top-ofAtmosphere incoming/outgoing SW and outgoing LW radiation (W/m2); [Surface albedo].
Vertical profiles of moisture, heat and momentum fluxes; surface upward latent and sensible
heat flux (W/m2); gravity wave drag, orographic and turbulence surface stress (m2 s-2),
[friction surface velocity (m s-1)];.

Tendencies and
tendencies due to
advection

Tendency of air temperature (K s-1); tendency of specific humidity (kg/kg s-1); tendency of (u
and v components of the) momentum (m s-2).

Super Site Data
Amalgamated Observatory Data Files
AODFs
• All (possible) YOPP Supersite output model variables in one file per Super Site
• File Formats consistent for all Supersites and with Model output files
• Surface meteorological variables will be acquired consistently for all stations from
NOAA/NCEI
• Each YOPP variable processed consistently for all Supersites with a single
individual/team responsible for processing assigned variables for all Supersites rather
than establishing processing format/procedure/requirement protocols and counting on
‘contributions’
• Observation specialists will determine most usable and representative values for
variables that have multiple measurement and derivation techniques (such as sensible
and latent heat)
• Additional non-YOPP variables will be included that supports observatory pan-Arctic
science such as green-house gases and atmospheric chemistry
• Data flagging protocols will be determined to accommodate the fact that reality that
different observatories have different permutations of instruments and measurement
capabilities, some data my be embargoed, some data may have failed QC
requirements, etc.
• Initial focus on SOPs.
• Publication with doi and full authorlist ofr each AODF.
• Suggest that the Antarctic supersites generate the same AODFs

Amalgamated Observatory Data
Files
AODFs

Many, many
Columns…….

Why does the IASOA consortium
think we can do this?

We are here!

