A forecast case during the current episode of cold air outbreak in China, Jan 2016:
What lies behind the major discrepancies behind the ECMWF forecasts with base time 12
UTC 22 Jan and 00 UTC 23 Jan?
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Predicted T2m drop
in China by CMA
during the cold wave
Jan 22.and 25, 2016
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Starting from basetime Jan 17, operational forecasts from ECMWF
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(Highres, ENS) predicted rather consistently a minimum T2m e
temperature of ca -15C or lower with peak time between Jan 24
and Jan 25, until the runs with basetime 00 UTC Jan 23 when 2

predicted minimum temperature suddenly rose up to ca -5 C. 1o

Sar23 Sunzd Tue2f

EMS Contreli21 km) High Resolution (16 km)

Wed27



ENS Meteogram
Jiangshan, China 28.81°K 118.75°E (EPS land point) 85 m
High Resolution Forecast and ENS Distribution Friday 22 January 2016 12 UTC

Total Cloud Cover (okta)

8

T

Total Precipitation (mm

/6h)

221617

17 16

T2m ~ -15¢
(about 10 degree

historical record)

T2min ~ -5C

20

Dramatic rise of

predicted minimum T2m

Fri2z
lan

Sat23

&

Sun2d

T T T
i29 Sat30 Suni3

Mon25  Tue26  Wed27 ThuzferFrr]F)era_turne1
basetime 22

ENS Controli31 km! High Resolution (18 km]

UTC (right)

foF Jiangshan, from forecasts at
Jan 12 UTC (left) to 23 Jan 00

ENS Meteogram
Jiangshan, China 28.81°N 118.75°E (EPS land point) 85 m
High Resolution Forecast and ENS Distribution Saturday 23 January 2016 00 UTC

Total Cloud Cover (okta)

T

T ‘ 3 |

Q

-
Total Precipitation (mm/éh)

1824 29171816

10m Wind Speed (m/s)

|
N H
kT
T

Sunzd Manz5 Tue2é Wed27 Thuzg Friza Sat30 Man 1 Tue 2

Sat23

Jan Feb
max
30%
5% ENS Cantrol(31 km) High Resalution (16 km)
median
25%
10%



2m Temperature(°C) reduced to 85 m (station height) from 235 2m Temperature(°C) reduced to 85 m (station height) from 23

'Eu_ | B — B —
Friz2 Sat23 Sun2d Mon5

I — | L L 1 1 T T 1
Thu2g Fri29 Sat23

Supzd  Man2S Tue2f Wed27 Thu?8g Fri2g

Tue Wed27

Jan Jan
50% max
75% ENS Contrali31 kml High Resalution™N§ km) T5% o . Vo C |
median ' : ' ' . ENS Contral(31 km! High Resalution (18 km
/ median
25% me
nin 1%
. . . min .
T2m for station Jiangshan,basetime T2m, basetime 00 UTC, 23 Jan 2016
—— 12 UTC, 22 Jan 2016

Dramatic rise of predicted minimum T2m temperature for Jiangshan from one cycle to next.

Note that even the highest predicted T2m for 00 UTC, 25 Jan from the ENS run with base time 12 UTC, 22 Jan (
left side ) is significantly colder than the lowest predicted T2m (right side) with basetime 00 UTC 23 Jan



Similarly sharp contrast between forecasts before and after 23 Jan can be seen from the
meteograms for other nearby areal/stations: Quzhou, Hangzhou. (However, forecasts for
Shanghai appears to have been rather consistent).

Results from ECMWF e-suite with both deterministic and ENS show similar trend.




Similar contrast can be seen from the metograms based on e-suite with both deterministic
and ENS runs, with abrupt change between 22 and 23 Jan.
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EMNS Meteogram [0069]
Jiangshan, China 28.75°M 118.64°E (EPS land point) 85 m
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Rather consistent forecast of the minimum T2m temperature of
ca -15C or lower for Jan 24 and Jan 25, ... until the runs with
basetime starting 00 UTC Jan 23 , when predicted minimum
temperature suddenly moves up to ca -5 C.
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Questions

What could be the main factors/explanations behind the abrupt change in predicted T2m
evolution for the station of Jiangshan around the peak time of the cold spell during this episode,
(with peak time 00 UTC Jan 25): were the change associated with assimilation of certain critical
observation data?

Most likely, such change in predicted evolution with an individual station is associated with
change of spatial phase in a large scale situation. Nevertheless, is the temporal inconsistency we
see here anyhow an indication of insufficient spread with ENS, as the changes between runs are
so dramatic?

Is the reported phenomena an issue at all to NWP modeller?



