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16/04/2014 ALARO-0 CY38T1 7.5 km
31/03/2015 ALARO-1 CY38T1 7.5 km

22/09/2015 ALARO-1 CY40T1 4 km
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ALARO-0 vs ALARO-1
Verification for 2013
60 synop stations
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CACHE memory problem
(clearcache/flushcache functions)

Coupling Zone
Optimization (R.E.Khatib 41 - 40)

Different compilers/OMP (intel 13/16 open-
mpi 1.6/1.8 intel-mpi)



prognoza wazna na / forecast valid for opad calkowity 24h [mm] / Meteogram dla stacji : 12566 - Krakow . Baza Fri, Sep 09, 2016 00 UTC (00 - 66)
Saturday 10 September 2016 06:00 UTC total precipitation 24h [mm] Wysokosc wezla nad poziomem morza: 242.6

i

s T i R < A

o e \J>>$f>>>\,jm“w;ﬂ‘w_‘ﬂ_’
v TN |, oy v
o . |
/ 120 Em EEET L RNl e s e
P ENEEE A e e e e e e
5 700 el e ; e S el
I e R v
5 &Y _Ir : e e e : / =
2 ¥ TEEEEETT T S e T e R
1 - /xxiu/\\\f\kh\ H\‘”}/\\?H\_ \Hﬁf

baza / base : 9 September 2016 00:00 UTC
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Verification: —

Spread & Skil(RMSE) : Tam
Verification Period: 2016080200-2016090100
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2016 v | |sierpien v ||RAZEM v | RAZEM v |K2_TMAXv| Pokaz Info
OKRES |TYP MIASTO N |[ALARO |AROME |COSMOO7|COSM014|COSM028|GFS SYNOPTYK
2016-08|K2 TMAX|Blatystok [30 90.0CF| 93,3 46.7%| 60.0%| 73.3%| 93.3F%| 100.0%
2016- 08| K2_TMAX |Gdansk 30 96.7%| 93.3%| 46.7%| 66.7%| 53.3%| 60.0% 83.3F%
2016- 08| K2_TMAX |Krakdw 30 93.3%| 90.0%| 53.3%| 83.3%| 46.7%| 90.0%| 90.0%
2016- 08| K2_TMAX |Poznan 30 95.7%| 093.3F%| 60.0f/%| 66.7% 90.0%| 90.0%| O6.7%
2016-08|K2_TMAX|Szczecin |30 95.7%| 76.7%| 50.0%| 53.3%| 76.7%| 83.F| B86.7%
2016- 08| K2_TMAX|Warszawa |30 90.0%| B6.7%| 26.7%| 76.7%| 26.7%| 96.7%| 96.7%
2016-08|K2_TMAX|Wroctaw (30 90.0f%| 93.3| 46.7%| 33.3%| 40.0%| 56.7%| 100.0%
2016- 08| K2_TMAX|RAZEM 210| 93.3F| B89.5%| 47.1%| 62.9%| 5B8.1%| B8l.4% 053.3%

Model ALADIN Polska
Weryfikacja prognozy 12-godzinne] sumy opadu (nhajblizszy wezel)
Okres od 3107 2016 do 3008 2016 (godzina bazowa 00.00 UTE)
Waszystkie stacje

Akumulacja opadu pomiadzy & 8 18 godzina prognozy
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nE wml a 7| B 19058 L] da) & Hanzsen & Kuipers score = 0,236
g 249 1 a 2 a =5 a 1 15
X o a o 0 0 o 0 0
I.:Izaml 1201 0 100 &1 Lkl ™ H Bl

Statysteki g klazi: POD 03 036 023 026 038 021 000
FAR 040 0.72 0280 075 0.70 081 -nan
bias 003 1.26 114 102 122 114 0.00

Akumulacja opadu pomladzy 18 a 30 godzina prognozy
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|.:|:am| 123z =12 1o 4 = 11 2] 18T
Statystyki wgklasi: POD 02 030 022 045 02 057 000
FAR 041 0.6 0.74 OB0 0.79 077 -nan

bizz 1.03 025 025 076 1.00 113 0.00
Akumulacja opadu pomladzy 30 a 42 godzina prognozy
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biss 095 1,37 0.84 099 027 109 0.00

Akumulacja opadu pomladzy 42 a 54 godzina prognozy
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INTERESTING CASES



Institute of Meteorology and Water Management
National Research Institute

= = —_\
Halny” 23-25 XIl 2013

©Agencja Gazela —

Wind speed over 170 km/h 100 000 m"3 fallen trees

70 people in hospitals economic damage over 1 million €
118 buildings damaged

15 000 houses without electricity —
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SLAF EXPERIMENT ALARO-1

mbrll1l — not perturbed member, initial and boundary condition from most recent run.
Formula for perturbation of mbr211 — 6 hours delay:
Perturbed_field=mbr111_field + 1 * (mbr111_field-mbr211_field)
Formula for perturbation of mbr311 — 12 hours delay:
Perturbed._field=mbr111_field + 0.75 * (mbr111_field-mbr311_field)
Formula for perturbation of mbr411 — 18 hours delay:
Perturbed._field=mbr111_field + 0.5 * (mbr111_field-mbr411_field)
Formula for perturbation of mbr511 — 18 hours delay:
Perturbed_field=mbr111_field + 0.25 * (mbr111_field-mbr511_field)
Formula for perturbation of mbr212 — 6 hours delay:
Perturbed._field=mbr111_field - 1 * (mbr111_field-mbr212 _field)
Formula for perturbation of mbr311 — 12 hours delay:
Perturbed_field=mbr111_field - 0.75 * (mbr111_field-mbr312_field)
Formula for perturbation of mbr411 — 18 hours delay:
Perturbed_field=mbr111_field - 0.5 * (mbr111_field-mbr412_field)
Formula for perturbation of mbr511 — 18 hours delay:
Perturbed_field=mbri1i_field - 0.25 * (mbr111_field-mbr512_field)



Prob 3h precipitation over 30 kg/m»2
Start: 20140607 Valid: r12 + 06h
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Pentecost storm‘

RADAR 20140607
I prec. 15h - 18k

Prob 3h precipitation over 5 kg/m*2
Start: 20140607 Valid: r12 + 06h




Prob 3h precipitation over 30 kg/imA2
Start: 20140607 Valid: r12 +09h
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I : _ Pentecost storm

Prob 3h precipitation over 10 kg/m#2
Start: 20140607 Valid: r12 + 09h
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GRS RAIN SYSTEMY ¢

Collect data surface
measurements, radar and satellite

(NWC-SAF) data to produce
estimate values of rain on surface.
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hourly precipitation

ALARO (red) vs
GRSRain (blue)
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Simple varification system:

If
|ITMOD-TOBS|<2.5 - TRUE
Else - FALSE

WODEL | RIASTO DATA TH1_06|K1_THIN|5FR
ALARD|Bimtystok| 2016- 05- 61 3.5 5.8 ;j
ALARD|Biatystok|2016- 05- 62 4.3 a7 a
ALARD| Bimtystok| 2016- 65- 02 8.6 106 ﬁ
ALARO|Biabystok|2016- 05- 04 7.7 lo.& a
ALARD|B1alystok| 2016- 65- 05 5.8 2.3 a
ALARD| B1atystok| 2016- 65- 05 4.2 11.3 a'
ALARD| B1atystok| 2016- 65- 67 6.3 1320 a'
ALARD|Biatystok| 2016- 65- 02 6.2 12.2 a
ALARD|Biatystok|2016- 05- 839 3.6 10,7 a
ALARD|E1atystok| 2016- 65- 10 T7.8) 14,1 a
ALARD| B1mtystok| 2016- 65-11 8.2 130 e
ALARD|E1atystok| 2016- 65-12 2.7 12.3 a
ALARD|Bimbystok|2016-65-12( 11.2| 13.2 ﬁ
ALARD|Eimtystok| 2016- 65-14 2.2 2.2 (G
ALARD| B1mtystok| 2016- 65-15 3.5 5.3 ﬁ
ALARD|Bialystok|2016- 65- 16 4.8 7.8 e
ALARD| Bimtystok| 2016- 65-17 0.2 5.7 a
ALARD| B1mtystok| 2016- 65- 18 0.8 4.7 e
ALARD|Biatystok|2016- 65-15 2.8 9.0 a
ALARD(|Biatystok|2016- 05- 20 4.5 10.2 a
ALARD|E1atystok| 2016- 65- 21 7.2 11.3 a
ALARD| B1mlystok| 2016- 65- 22 9.4 13.2 a'
ALARD| Bimtystok| 2016- 65- 22 7.5 148 a'
ALARO|Bimbystok|2016-05-24 12.1| 15.9 a
ALARD|Bimtystok|2016-65-25( 10.2| 12.8 a
ALARD| B1mlystok| 2016- 65- 26 3.1 12.4 a'
ALARD|B1alystok| 2016- 65- 27 3.7 15.4 e
ALARD|Bimbystok|2016- 65-28( 11.&6| 17.8 a
ALARD|Bimbystok|2016- 65-25( 14.5) 18.5 e
ALARD|Bimtystok|2016-05-20( 15.1| 18.2 e
ALARO|Bimbystok|2016-05-21( 16.2| 17.2 ;j
ALARO|Biatystok 13, 4%

MODEL | HIASTO  |DATA TH1_06|K1_TRIN|SPR
ALERD|Warszawa|2016-05-01| 6.3 2.1 |E)
Manhum Warszewn|2016-85-02| 2.2 18.6 [ED
ALARD|War=zewn|2016-05-02| 5.0 10.4 ()
ALARD|Warszawa|2016-05-04| 7.8 10.2 |@
ALARD|Warszemws|2016-05-05)  3.1| 5.2 |ED
ALARD|War szawa|2016-05-06|  3.2| 10.6 |ED
ALARD|War szows|2016-05- 07| 18.3| 11.6 |ED
ALARD|Warszmws|2016-05-08) 2.3 11.2 |@
ALARD|War szawa|2016-05- 05| 18.1| 11.2 |ED
ALARD|Warzzewn|2016-05-10| 11.1[ 18.8 |}
ALARD|War szawa|2016-05-11| 18.2| 11.2 |ED
ALARD|Warszemws|2016-05-12| 12.2| 14.1 |ED
ALARD|War szawa|2016-05-12| 12.4| 12.0 |ED
ALARD |Warszawn|2016-05-14| 3.7 2.3 |{)
ALERD|Warszawa|2016-05-15| 4.8 6.6 |G
ALARD|War szawn|2016-05-16| 4.7 7.5 |
ALARD|Warszmws|2016-05-17| 6.5 5.2 |ED
ALARD|Warszawa|2016-05-18] 2.3 4.2 |ED
ALARD|Warszawn|2016-05-13| 6.2 7.4 |{)
ALARD|War szawa|2016-05-20| 12.1| 12.7 |ED
ALARD|Warszemws|2016-05-21| 18.3| 12.1 |ED
ALARD|War szawa|2016-05-22| 14.2| 15.2 |ED
ALARD|War szawa|2016-05-22| 14.2| 17.7 |@
ALARD|Warszews|2016-05- 24| 13.6| 15.4 £
ALARD|War szawa|2016-05-25| 11.7| 12.7 |ED
ALARD|War szows|2016-05-26) 12.6| 14.6 |ED
ALARD|War szawa|2016-05-27| 14.4| 15.6 |E)
ALARD|War szawa|2016-05-28| 15.1| 12.5 |@
ALARD|War szmws|2016-05-23 17.2| 13.1 |ED
ALARD|War szmwa| 2016-05-30| 16.6| 17.5 |()
. ALARD|Warszows|2016-05-31| 17.1| 16.4 |ED

ALARD |War szewa 22, 5%




WODEL|WIasTo  |DATA TI1_18|K2_THAX|sPR
ALARD|Bimtystok|2016-05-01 18.2[ 17.2 ;j
I I ALARD|Bimtystok|2016-05-02( 20.4 16.2 a'
h ALARD|Bimtystok|2016-05-02( 21.1( 19.& u
ALARD|Bimtystok|2016-05-04 21.5( 19.2 ;j
Bimtystak|2016-p5-05| 21.5| 13.8 (@)
ALARD|Bimtystok|2016-05-05| 22.0( 21.2 u
ALARD|Bimtystok|2016-05-07( 23.2[ 22.2 u
ALARD|Bimtystok|2016-05-02( 22.2[ 22.2 ;j
ALARD|Bimtystok|2016-05-03 23.3[ 22.7 ;j
ALARD|Bimtystok|2016-05-16) 23.7( 23.2 u
ALARD|Bimtystok|2016-05-11( 21.6[ 21.7 u
ALARD|Bimtystok|2016-05-12| 22.2 12.3 a'
ALARD|Bimtystok|2016-05-12( 16.6[ 12.8 u
ALARD|Bimtystok|2016-05-14 12.5[ 12.8 ;j
ALARD|Bimtystok|2016-05-15( 12.8( 12.2 ;j
ALARD|Bimtystok|2016-05-16] 12.4 11.7 ;j
ALARD|Bimtystok|2016-05-17( 12.3( 14.2 u
ALARD|Bimtystok|2016-05-18| 18.1( 17.2 u
ALARD|Bimtystok|2016-05-13( 19.3[ 19.8 ;j
ALARD|Bimtystok|2016-05-20( 20.0( 21.8 ;j
ALARD|Bimtystok|2016-05-21| 22,5 22.3 ;j
ALARD|Bimtystok|20016- 05-22| 24.3( 24.3 u
ALARD|Bimtystok|2016-05-22( 24.1( 25.4 ;j
ALARD|Bimtystok|2016-05-24 21.8( 22.1 ;j
ALARD|Bimtystok|2016- 05-25| 22,6 22.32 ;j
ALARD|Bimtystok|2016-05-26( 24.2( 24.2 a
ALARD|Bimtystok|2016- 05-27| 25.8( 26.4 u
ALARD|Bimtystok|2016-05-28( 27.2[ 27.8 ;j
ALARD|Bimtystok|2016-05-25 28.2( 27.0 ;j
ALARD|Bimtystok|2016-05-20( 28.1( 26.5 ;j
ALARD|Bimtystok|20016-05-21| 24.%( 22.8 u

ALARD| Bimtystok 93.5%

yand
te

WODEL | HIASTO |DATA TI1_18|K2_THAX|SFR
ALARD|Warszmws | 2016-05-01| 13.0] 18.3 ;j
ALARD|Warszemws | 2016-05-02| 13.3] 18.7 ;j
ALAROD|War szmws | 2016- 05-03| 20.6| 19.2 ;j
ALAROD|Warszmwes | 2016-05-04| 21.5| 20.8 ;j
ALAROD|War szmes | 2016-05-05 21.4]| 20.3 ;j
ALARD|Warszmem | 2016- 05-05| 20.8] 21.8 ;j
ALARD|War szemwn | 2016-05-07| 22.7| 21.1 e
ALARD|Warszemwn | 2016-05-08| 21.7| 13.8 ;j
ALARD|Warszemwn | 2016-05-03| 22.3] 21.7 u
ALARD|Warszemws | 2016-05-10| 22,0 22.2 u
ALAROD|Warszmes | 2016-05-11| 24.1| 22.3 ;j
ALAROD|War=zmws | 2016-05-12| 23.4| 22.5 ;j
ALARD|Warszemws | 2016-05-12| 16.2] 18.1 ;j
ALARD|Warszmws | 2016-05-14| 13.1] 14.4 ;j
ALARD|Warszemws | 2016-05-15 11.8] 12.2 u
ALAROD|War szmws | 2016-05-16 11.3| 160.1 ;j
ALARD|War szamwa [ 2016-85-17| 15.7| 12.9 g3
ALAROD|Warszmwes | 2016-05-18| 18.6| 18.1 ;j
ALAROD|Warszmws | 2016-05-13| 22.8) 21.1 ;j
ALARD|Warszewn | 2016- 05-20| 22,3 22.2 u
ALARO|Warszawa|2016-05-21| 25.2| 22.4 |G
ALAROD|War szmws | 2016- 05-22| 27.3| 26.5 ;j
ALAROD|War szmws | 2016- 05-23|  25.9| 26.5 ;j
ALAROD|Warszmws | 2016- 05- 24| 23.6| 23.5 ;j
ALARD|Warszewn | 2016- 05- 25| 24,1 22.2 u
ALARD|Warszemwn | 2016- 05- 26| 25.8| 24.5 u
ALARD|Warszemwn | 2016- 05-27| 27.2| 26.82 ;j
ALAROD|Warszmes | 2016- 05- 28| 27.3| 28.6 ;j
ALAROD|Warszmes | 2016- 05-23|  25.3| 28.7 ;j
ALARD|Warszews | 2016-05-20| 24.6| 25.7 a
ALARD|Warszmen|2016-05-21| 24.5| 24.6 ;j
ALARD | War szawa J6. 5%
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cat clearcache.c
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <stdio.h>
#include <unistd.h>

main(int argc,char **argv)
{
int fd,result,argi;
for (argi=1; argi < argc; argi++)
{
printf("Opening: %s\n",argv[argi]);
fd = open(argv[argi], O_RDWR);
printf("FD: %d\n",fd);
[* result = posix_fadvise(fd, 0, 0, POSIX_FADV_DONTNEED); */
result = posix_fadvise(fd, 0, 0, 4);
printf("Result: %d\n",result);
close(fd);

}

_exit(0);
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cat flushcache2.c
#include <stdlib.h>
#include <stdio.h>
#include <unistd.h>
#include <sys/types.h>

int main(void) {
if (geteuid() '=0) {
fprintf(stderr, "Super user (root) privileges required. Aborting.\n");
exit(EXIT_FAILURE);
}
printf("Syncing filesystems... ");
if (system("sync") !'=0) {
fprintf(stderr, "sync failed\n");
exit(EXIT_FAILURE);
}
printf("done.\n");
printf("Flushing dentries and inodes... ");
FILE* f;
f = fopen("/proc/sys/ivm/drop_caches", "w");
if (f==NULL) {
fprintf(stderr, "Couldn't open /proc/sys/vm/drop_caches.\n");
exit(EXIT_FAILURE);
}
if (fprintf(f, "2\n") 1= 2) {
fprintf(stderr, "Couldn't write 2 to /proc/sys/vm/drop_caches.\n");
exit(EXIT_FAILURE);
}
fclose(f); e e %
printf("done.\n"); 7, S
/[ printf("Done flushing.\n"); '
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