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AIM OF THIS INITIATIVE

The aim of this initiative is to evaluate how individual state-of-the-art dynamical forecast
systems vary in their ability to extract forecast skill from snow initialization. The modeling
strategy follows the one develop during previous initiatives, GLACE 1 and 2, aimed at assessing
the impact of soil moisture on seasonal forecast (e.g. Koster et al., 2011).

: multi-model seasonal (about 3-month) simulations covering over a
decade (2004 ->...), with either realistic or else climatological snow conditions, and start dates
throughout fall to spring.

These experiments would be relevant both for the assessment of forecasting skill but also

i) for attribution of climate variability and extreme events to snow forcing.
ii) for subseasonal-to-seasonal predictions during YOPP
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UPDATE (NOV 2016)

: Research Council of Norway (4 years, started NOV 2015), Korean Meteorological Administration (3
years, started in May 2016), EU project SPECS (until NOV 2016)

: ECMWEF (UK), BSC (Spain), NILU (Norway), Chonnam University (South Korea), KOPRI
(South Korea), UNIST (South Korea), IAP (China), Ggteborg University (Sweden)

: multi-model seasonal (about 3-month) simulations covering at least a decade (2004 -...), with
either realistic or else climatological snow conditions, and start dates throughout fall to spring.

: ECMWF
deterministic and probabilistic forecast (skill score, reliability diagrams,...)

v Also from SPECS project (BSC and Meteo-France, with slightly different protocol, snow+soil moisture)
: to be established in Korea (KOPRI), with support of 1 person
: tentatively in Beijing (IAP) in March

: at LS3MIP workshop (Zurich), and s2s workshop (Reading)

Two new papers on impact of snow initialisation (ECMWF seasonal forecast system):

Senan, R., Orsolini, Y.J., Weisheimer A., Vitart, F., Balsamo, G., Stockdale, T., Dutra, E., Doblas-Reyes, F., D. Basang, Impact of springtime Himalayan-Tibetan Plateau
snowpack on the onset of the Indian summer monsoon in coupled seasonal forecasts, Clim. Dyn., Vol. 47, Issue 9, pp 2709—-2725, doi:10.1007/s00382-016-2993-
y. (2016)

Orsolini, Y.J., Senan, R., Vitart, F., Weisheimer, A., Balsamo, G., Doblas-Reyes F., Influence of the Eurasian snow on the negative North Atlantic Oscillation in
subseasonal forecasts of the cold winter 2009/10, Clim. Dyn., vol47, 3, pp 1325-1334, DOI: 10.1007/s00382-015-2903-8 (2016)



EXAMPLE RESULTS (older simulations) :
SPRING PERIOD
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EXAMPLE RESULTS (older simulations) : A
SPRING PERIOD ATA

Attribute the impact of snow initialisation over the Himalaya-
Tibet Plateau region (HTP) on the Indian summer monsoon
onset in actual predictability experiments

>>Revisit the “Blanford hypothesis” with a state-of-the-art
ensemble prediction system

>>Coupled ECMWF seasonal forecasting system in
operational mode, plus dedicated experiments

>>Verification : ECWMF Atmospheric or Land Re-analyses

Mesquita, M. d. S., V. Veldore, L. Li, R. Krishnan, Y. Orsolini, R. Senan, M. V. S.
Ramarao, and E. Viste (2016), Forecasting India’s water future, Eos, 97, doi:
10.1029/2016E0049099. Published on 31 March 2016.



Tropospheric Temperature Gradient
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Based on (Xavier et. al, 2007)
a  TTG : difference of the vertically integrated (200-600hPa) temperature, between a northern region (5°N-35°N) and southern
region (15°S-5°N) over 40°E -100°E
2 Onset of the monsoon: TTG zero-crossing (in late May)
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> Consistent with delayed monsoon



UPDATE (November 2016)

More activity on this :

International Space Science Institute (Beijing) : team proposal accepted (May 2016-May 2018)

“Snow re-analyses over the Himalaya-Tibetan Plateau (HTP) region and the
monsoons”

Team leaders: Yvan Orsolini (NILU, Norway) and Gianpaolo Balsamo (ECMWEF, UK)

(J-H. Jeong is also member + two groups from China, CNRS-Grenoble, NERSC/Bergen)

AIM : assess the quality of snow re-analyses over the region, and impact on monsoon onset prediction
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Impact of snow initialisation on subseasonal-to-seasonal forecast

m twin forecast ensembles, only differing in snow initialisation (realistic vs clim) -
attribute difference to snow initialisation ; we also compare with the operational model
(S4)

m coupled ocean-atmosphere forecasts

m actual predictability experiments : verification with ERAINT-land

. mgs e . Partner ECMWEF
Land initialisation
. . Model IFS-41r1
S1 : «realistic» based on ERAINT-
Start dates NOV 1, DEC 1

Iand-u (start dates in spring not
used here)
S2 : clim based on ERAINT-land-u Period 2004-2013
Length 3 or 4 months
S4 (operational model) also realistic Land Initialisation ERAINT-land-u
based on ERAINT-land-u (uncorrected for precip)
perturbed run (S2) Snow

(only difference with S1 is the older
mOdel VerSion) Ensemble size 51



Aggregated autumn start dates (NOV 1, DEC 1)
Monthly means

ACC increment (S1 — 52) ACC comparison (Eurasia land)
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- Improved prediction of snow itself
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Figs : D. Decremer (ECMWF)
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Reliability Diagrams for snow depth over Eurasia

S2 : Clim
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Reliability Diagrams for snow depth over Eurasia :

categories of reliability
Weisheimer and Palmer (2014)

5 proposed reliability categories:

aley donyer

Fokabdty dagram

'

perfect still useful marginally useful not useful dangerous

Lower
Terc.

Upper
Terc.

S1 : Realistic
- Snow initialisation leads to more reliable snow forecast (upper Terc./high snow)



Impact of snow Initialization on spring
soill-moisture and temperature prediction

Jee-Hoon Jeong, Tae-Hyun Shim
Chonnam National University

Baek-Min Kim
Korea Polar Research Institute
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Snow depth nudging

Atmospheric reanalysis

consistent

Snow depth: (obs. + predicted)/2.
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1-month long, snow training period is
applied to the seasonal prediction system
(NCAR CAMA4).

Observed snow depth is nudged everyday
to initialize snow, and soil moisture &
temperature more physically consistently.

Hindcast for 2006-2015, starting at 1t of
April, 10 ensembles
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Change in potential predictability (R2) of soil moisture and
temperature in spring (Initialization - No initialization)
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