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The main differences between ECMWF seasonal forecasting SYSTEM 4 (SEAS4) to SYSTEMS5 (SEASS)

____ Featwre | SYSTEM4 SYSTEM 5

Period of the climatology data January 1981- January January 1981- December 2016

(the initial time in each month is 2011
the first day at 00UTC).
Number of Ensemble members 15* 25

in the reforecasting

DJF number of runs (members) 450 900**
in the total climatology years

Number of members in the 51 51
operative ensemble

The operative seasonal Starts from February Starts from January 2017
prediction period 2011 and will ended in
December 2017
Resolution 0.703°x0.703° 0.28°x0.28°
(latitude/longitude) (latitude/longitude)
~75km ~30km

* In the last year the number of example increased to 51.

** In the ECMWEF charts the seasonal prediction is related to the climatology period 1993-2016 or actually 600 member in the ensemble instead
of 900 members the period 1981-2016 is related for only verification.



DJF mean precipitation amount difference between ERA interim to SEAS4 (SYSTEM 4)

Mean on Israel (For only regions with Isohyet equal or than 200mm per year) is 332.1 mm

ERA interim Rain [mm] Sys4 DJF rain [MM], from NOV model
for DJF 1981/82-2010/11 for 1981-2010, mean on ensmble of 450 members
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DJF mean precipitation amount difference between ERA interim to SEAS5 (SYSTEM 5)

Mean on Israel (For only regions with Isohyet equal or than 200mm per year) is 332.1 mm

ERA interim Rain [mm]
for DJF 1981/82-2010/11

SEAS 5 DJF rain [MM], from NOV model

41N T for 1981-2010, mean on ensmble of 750 members
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DJF mean precipitation amount difference between SEAS4 to SEASS precipitation
mean. Different Climatology period for each system. SYSTEM 4 is from 1981/82-
2010/11 and system 5 for 1981/82-2010/16

Sys4 DJF rain [MM], from NQV model
for 1981-2010, mean on ensmble of 450 members SEAS 5 DJF rain [MM], from NOV model
. , . : : for 1981-2016, mean on ensmble of 300 members
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GrADS: COLA/IGES

DJF precipitation: Correlation Maps for SEYTEM 4 and SYSTEM 5. Comparison between Rain in Israel (for
regions of isohyets above 200mm/year) to precipitation in each model grid points,

By using the Median Ensemble method.

SYSTEM 5

SYSTEM4 (median of 25 members in Ensembles)1981-2016

(median of 15 members in Ensembles)

SEASS: CORR of MEDAIN ENS DJF RAIN with Israel GIS RAIN
SEAS4: CORR of MEDAIN ENS DJF RAIN with Israel GIS RAIN NQV mdoel with ENS 900 members 1981-2016
NOV mdoel with ENS 450 members 1981-2010 '
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GrADS: OOLA/IGES

DJF precipitation: Correlation Maps for SEYTEM 4 and SYSTEM 5. Comparison between Rain in Israel (for

regions of isohyets above 200mm/year) to precipitation in each model grid points,

By using the Mean Ensemble method.

SYSTEM4 SYSTEM 5
(mean of 15 members in Ensemble) (mean of 25 members in Ensembles)

SEAS4: CORR of MEAN ENS DJF RAIN with lsrael GIS RAIN
NOV mdoel with ENS 450 members 1981-2010 SEASS: CORR of MEAN ENS DJF RAIN with Israel GIS RAIN
NOV mdoel with ENS 900 members 1981-2016
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SYSTEM4
(median of 15 members in Ensembles)

SEAS4: HIT SCORE of MEDAIN ENS DJF RAIN with Israel GIS RAIN
NOV mdoel with ENS 450 members 1981-2010

HIT SCORE maps.

SYSTEM 5
(median of 25 members in Ensembles)1

SEASS: HIT SCORE of MEDAIN ENS DJF RAIN with Israel GIS RAIN
NQV mdoel with ENS 900 members 1981-2016
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SYSTEM4 SYSTEM 5
(mean of 15 members in Ensembles) (mean of 25 members in Ensembles)

SEASS: HIT SCORE of MEAN ENS DJF RAIN with Israel GIS RAIN
NOV mdoel with ENS 900 members 1981-2016

SEAS4: HIT SCORE of MEAN ENS DJF RAIN with Israel GIS RAIN
NOV mdoel with ENS 450 members 1981-2010
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SEAS 5 DJF rain [MM], from NOV model
for 1981-2016, mean on ensmble of 900 members
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SEAS 5 DJF rain [MM], from NOV model
for 1981-2016, mean on ensmble of 900 members
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Distribution (%) of Precipiation for bins of 40mm

SEASS5: Rain Distributicon, 20 grids in Israel,DJF Rain, NOV model,Ense of 25 mem/vear 1981-2016
20 T | I

Low Tercile BbO members —+—
Middle Tercile 3200 members —3—
High Tercile 300 members —&—
ALL ENSEMBLE of 900 members —&—

For 20 grid points

25 -
In Israel Low Tercile mean rain 223.8 mm/season (std 64.6mm)
31.39°N-33.04°N Middle Tercile mean rain 235.0 mm/season (std 63.8mm)

High Tercile mean rain 239.7 mm/season (std 71.9mm)
o0 i All Ensemble (900 members) 232.8 mm/season (std 67.1 mm)
15 —

There is a significant difference between the middle to low tercile (p<0.05, two side tailed and also in one side tailed).
10 There is no significant difference between the High to middle tercile (p>0.1, two side tailed and also in one side tailed). ]

There is a significant difference between the high and the low tercile (p<0.05, two side tailed and also in one side tailed).

0 | | | .
o 100 200 200 400 500

Precipiaticon [mm/season]



Distribution (%) of Precipilation for bins of 40mm

SEASS:

25

20

15

10

Rain Distributiocon,

S grids in Israel,DJF Rain, NOV model, Ense of 25 mem/vear 1981-2016

For 9 grid points
In Israel
31.39°N-33.04°N

There is a significant difference between the middle to low tercile (p<1%, two tail side (or p<1% in one tailed side)).
There is no significant difference between the High to middle tercile (p>20%, two tailed side (or p>10% in one tailed side)).

There is a significant difference between the high and the low tercile (p<0.001%, two tailed side (or p<0.1% in one tailed side)).

Léw Tercile 300 hembers —
Middle Tercile 200 members —X¥—
High Tercile 3200 members —&—
ALL ENSEMBLE of 900 members —&—

The observed mean GIS Israeli rain is
330mm/season (1981-2016)

NN

Low Tercile mean rain 263.8 mm/season (std 78.3mm)
Middle Tercile mean rain 278.4 mm/season (std 75.7mm)
High Tercile mean rain 284.1 mm/season (std 86.6mm)

All Ensemble (900 members) 275.4 mm/season (std 80.7 mm)
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Distribution (%) of Precipiation for bins of 20mm
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SEASS5: Rain Dist, Corr>=0.55, 54 grid=s, DJF Rain,NOV model, Ense of 25 mem/vear 1981—-2016
] ; ] I Low Tércile 200 mehbers —
Middle Tercile 3200 memkbers ——
High Tercile 3200 members —=S—
AL ENSEMBLE of 200 memkbers —&&—
Low Tercile mean rain 121.3mm/season (std 40.0mm)
Middle Tercile mean rain 125.5 mm/season (std 38.1mm)
B High Tercile mean rain 131.1 mm/season (std 44.1mm) N
All Ensemble (900 members) 125.9 mm/season (std 41.0 mm)
The observed mean GIS Israeli rain is
330mm/season (1981-2016)
There is no significant difference between the middle to low tercile (p=0.09, one sided, p=0.17 two sided).
There is significant difference between the High to middle tercile (p=0.047 one sided, p=0.94 two sided).
| There is a significant difference between the high and the low tercile (p<0.01 one sided, p<0.01 two sided).
| | | | * | x *
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Frecipiation [mm/=ssason]
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Number of grid points in the The correlation for the | The correlation for The HIT SCORE | The HIT The south latitude | The mean
averaged area median method the mean method for the median | SCORE for in area of the precipitation
method the mean average (Ensemble mean of
method 900 members for DJF

1981/82-2010/11)

20 0.481 0.522 36.11% 38.89% 31.39°N 232.8mm*
15 0.433 0.508 41.67% 47.22% 31.94°N 255.8mm
12 0.404 0.505 36.11% 47.22% 32.22°N 271.4mm
9 0.405 0.503 38.89% 47.22 32.50°N 275.4mm
(excluding 1991/92, (excluding
correlation reduces to 1991/92, hit
L) score
reduces to
42.9%)
54 0.551 0.632 41.7% 52.8% 125.9mm
For correlation above or equal (excluding 1991/92, (excluding
0.55 all of the grid points in correlation reduces 1991/92, hit
South Israel sea. to 0.313) score
reduces to
48.6%)
11 For correlation above or 0.481 0.643 36.11% 44.44% 159.4 mm
equal 0.55 Most of the grid excluding 1991/92,
points in South Israel sea. correlation reduces

to 0.309)



SEASS5 HIT SCORE Results: For Israeli DJF precipitation 1981/82-2016/17

For the period DJF 1981/82-2016/17

Lower 58.3% 33.3% 8.4%
Middle 33.3% 66.7% e
Upper 50.0% 33.3% 16.7%

All 47.2% 44.4% 8.5%

SEASS5 HIT SCORE Results: For Israeli DJF precipitation excluding data of winter
1991/1992 from the refered period 1981/82-2016/17

Lower 58.3% 33.3% 8.3%
Middle 25.0% 75.0% 0000 -
Upper 53.0% 46.2% 18.8%

All 42.8% 48.6% 8.6%



DJF precipiation [mm/season]
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DJF preciplation amount [mm]
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SEASS: DJF Rain STD 1981-2016 [mm]
from NOV model
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SYSTEM 4: 5 grid points for predicting precipitation in the Israeli winter (DJF)

gxout 15 Ensembles mean winter {DJF) Rain 1982-2011 [mm]
From November (ane month ahead)
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ECMWF median ensemble for DJF rain 5 grid
points [mm]

SYSTEM 4 HIT SCORE

ECMWF Predictied DJF Rain from November (1 months lead) from 5 grids method. The
data Based on Noam rain maps from 5 areas. Winters 1981/1982 - 2010/2011
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DJF 2017/18 Rain prediction for other global models than

IFS (ECMWEF)




CFSv2 seasonal Prec anomalies (mm/day)
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North American 12 model Ensemble for DJF precipitation

aon NMME Forecast of Prate Anom (mm/day) IC=201711 for 2017DJF
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UKMO Precipitation Seasonal Forecasting

DJF 2017/18 From OCTOBER MODEL



DJF 2017/18 Rain from Oct 2017 UKMO model

below normal precipitation
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DJF 2017/18 Rain from Oct 2017 UKMO model
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ECMWEF SEAS5: DJF 2017/18 Prediction
maps for DJF 2017/18 Precipiation:
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ECMWF Seasonal Forecast System 5

Prob(most likely category of precigitation) DJF 2017/18
Forecast start is 01/11/17, climate perod
Ensemble size = 51, climate size = 600
<---- Prob(below lower tercile) Prob(above uppertercile) ---->
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ECMWF Seasonal Forecast SYSTEM 5 System 5
Prob(precipitation < lower tercilg Lower Tercile [%] DJF 2017/18

Forecast start is 01/11/17, cimate penod |
Ensemble size = 51, climate size = 600
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ECMWF Seasonal Forecast System 5

Prob(lower tercile < precipitation < upper tercile) _ SYSTEM > DJF 2017/18
Forecast start is 01/11/17, chimate period is 1993-2016 Middle Tercile [%]
Ensembie size = 51, climate size = 600
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SYSTEM 5
Upper Tercile [%]

Base time: Nov 2017 ~ Forecast type: Pro...

ECMWF Seasonal Forecast System 5

Prob(precipitation > upper tercile) DJF 2017118
Forecast start is 01/11/17, climate perod is 1993-2016
Ensemble size = 51, climate size = 600
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Prediction of DJF Rain in Israel from November 2017 model SYSTEM 4 by using 5 grid
points in Israel

1. Lower tercile (“drought winter”) probability: 25.5%.

150

2. Middle tercile (“Normal winter) probability: 47.1%.

100

50

3. upper tercile (“wet winter”) probability: 27.4%.

4E 34.5E 3E 35.5E 36E d6.5E J7E

Conclusion : According to ECMWF Ensemble prediction from SYSTEM 4, We except to have “Normal”
winter (Normal amount of precipitation). The preferred category is “normal wet” due to the face
that it is the only category with probability equal or above 40%.



The final precipitation prediction
for DJF 2017/18 in Israel



Prediction of DJF Rain in Israel from November 2017 model SYSTEM 5 by using 9 grid
points in North Israel (domain 32.5N-33.04N) grid points in the seas

SEAS 5 DIF rain [MM], from NOV model 1. Lower tercile (“drought winter”) probability: 47.1%.

for 1981-2016, mean on ensmble of 900 members

I3.9N

550 2. Middle tercile (“Normal winter) probability: 17.6%.
m 00 3. upper tercile (“wet winter”) probability: 35.3%.
iZZ Final Conclusion : According to ECMWF Ensemble
e prediction from SYSTEM 4, there is not signal and
275 preferred category hence, there is no category

3180

250 probability which equal 40% or above.

3N 260

150
3120
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The final Surface temperature (T2m)
prediction for DJF 2017/18 in Israel



SEAS 5 DJF T2m [c], from NGOV model
for 1981-2010, mean on ensmble of 750 members
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T2m Seasonal Forecasting by SEASS5 : 37 Grid points cover Israel

SEAS 5 DJF T2m [c], from NGOV model
for 1981-2010, mean on ensmble of 750 members
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T2m DJF Forecast for Israel by using the 37 grid points in Israel
And climatological years of reference 1981/82-2010/11

Using ECMWEF Seasonal forecast SYSTEM 5 (SEASS5) from November 2017model (initial time 1/1/2017 00UTC)

and all 51 members of ensemble

1. warmer than the average (upper tercile) = 70.6%

2. “Normal” temperature (middle tercile) = 21.6

3. Colder than the average (bottom tercile) = 7.8%



The END



DJF mean precipitation amount difference between ERA interim to SEAS5 (SYSTEM 5)

SEAS 5 DJF rain [MM], fram NOV model
for 1981-2010, mean on ensmble of 750 members

Sys4 DJF rain [MM], from NQV model
for 1981-2010, mean on ensmble of 450 members
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SYSTEM 4, 5 grid points in Israel . NOV model
Rain DJF 1981-2010 (450 ensemble)

1981/1982-2010/2011 o'oninn 7w DIF  nia1dna  .(an'Tp 0'UTIN 2-7 17'N) NAIVPINN 7TIn 79 17'n
0'YA' D'YXINN ,0'MIYA V191 I'NY  0'OIN NIATONN

50

. Dry=231.6+£76.7/mm —o freq (%) for|“ 2012/2C|)13 (51 m|embers)
9 Avel'age=264.6:|t71.8mm a —e— Dry winters freq(%) 150 members
E' 20 —Wet=250.0+70.7mm A, < —a— Averaged winters freq(%) 150 members
§ /% \ —— Wet winters freq(%) 150 members

ac
/ 4 [ | |
/ \ DIINY D'OIN 7 TN 112V HIT SCORE =60%
D'YXINN 0'91N 7w TN 12y HIT SCORE =30%
D'MIYA D'ON W TN Y HIT SCORE =40%

ECMWEF T-TEST:

p<0.1% (two-tailed)

A
BETWEEN ECMWF Dry TO Average \ \
\

BETWEEN ECMWF “Average” to “Wet"

p=7.5% (two-tailed) \
\ N
BETWEEN ECMWEF Dry to Wet "\,
P=3.2% (two-tailed) \Q
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Distribution (%) of Precipiation for bins of 40mm

SEAS5: Rain Distributiocon, 20 grids in Israel,DJF Rain,NOoV model,Ense of 25 mem/vear 1981-2016
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] ThelHiﬁ est =sixth %6 vears out of Sevyvears, 150 hembers ——
The Lpwywest =sixth (& yvears cut of 3évears, 150 members —+———
i sixth (24 wvears cut of 36years, 600 members —&S—
The Mean of the lowest 6 years out of 36 years is: 218.3mm (STD=61.5mm).
— The Mean of the highest 6 years out of 36 years is: 241.4mm (STD=74.0mm). =
The mean of the middle 24 years out of 36 years is: 234.3mm (STD=66.2mm).
Conclusions:
1. There is a significant difference between the highst 6 years to the lowest 6 years N
distribution (p<0.05).
2. There is a significant difference between the 6 lowest years to the 24 years in the
middle (p<0.05). B
3. There is NOT a significant difference between the 6 highst years to the 24 years in
the middle (p>0.1).
8] 100 200 300 400 500 & 00



Prediction of DJF Rain in Israel from November 2017 model SYSTEM 5 by using 54
correlative (correlation>0.55) grid points in the seas

SEAS5: CORR of MEAN ENS DJF RAIN with Israel GIS RAIN
NOV mdoel with ENS 900 members 1981-2016

B .

e,

1. Lower tercile (“drought winter”) probability: 35.3%.

0.55 un IX DY A'ETIED DDA DNITRD YAV
NIN (AN NI 73 yien) kxrw HIT SCORE -n
A7%0 A nimipa 54 v (7anoaw irxn 'eY) 44.44%

'97) 0.48 x'n aw nimim 54 yix'm Anx? nxapni
(7anoax I'xn

2. Middle tercile (“Normal winter) probability: 35.3%.
3. upper tercile (“wet winter”) probability: 29.4%.

o Conclusion : According to ECMWF Ensemble prediction
from SYSTEM 4, there is not signal and preferred
category hence, there is no category probability which
A C e equal 40% or above.




