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Nieco historlii ......

W 1897 r. H. Poincareé zaobserwowal uklady dynamiczne wrazliwe na
warunki poczatkowe.

W 1963 r. E. Lorenz opublikowal prace dotyczaca wrazliwosci modelu
réwnan opisujacych atmosfere na warunki poczatkowe — zaczeto
mowic€ o rozwiazaniach chaotycznych.

Od tej pory nastepuje szybszy rozwoj teorii ukladow chaotycznych
(,chaos deterministyczny”).

W 1969 Epstein wprowadzil pojecie prognozowania stochastyczno-
dynamicznego za pomocg funkcji rozkladu prawdopodobienstwa
(réwnanie Liouville’a lub Fokkera-Plancka).

Zmiana paradygmatu numerycznego prognozowania pogody z:
proby wyznaczenia najlepszych warunkow poczatkowych w celu
wykonania deterministycznej prognozy

na.

prognozowanie stochastyczno-dynamiczne.
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Podstawy prognozowania typu

ensemble

* Male poczatkowe zaburzenia mogg prowadzic
do duzych roznic w prognozach numerycznych

* Ewolucja dlugo-czasowa perturbacji jest
opisana za pomocg wektorow Lapunowa

» Globalny wektor Lapunowa jest singularnym
wektorem modelu stycznego

e Pozostale wektory Lapunowa moga by¢
uzyskane podobnie jak globalny ale po
zastosowaniu ortogonalizacji

~MANHAZ
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leading local

Lyapunov vector
random initial
perturbations
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Podstawy prognozowania typu
ensemble

Podejscie ECMWEF oparte jest na szukaniu
wektorow singularnych:

 Wyznaczenie najszybciej rosnacych modow
stycznego modelu linowego | modelu
SpPrze¢zonego

 Mody sa bliskie do wektorow Lapunowa ale
odzwierciedlaja zachowanie si¢ czesci liniowej

« Metoda jest kosztowna obliczeniowo i

« Zalezy od wybranej normy (ortogonalizacja !)

~MANHAZ
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Podejscie NCEP oparte na wektorach ,,bred”:
1. Znalezienie rozwigzania kontrolnego.

2. Dodanie perturbacji (dowolne zaburzenie
poczatkowe) do podstawowego rozwigzania,
scalkowanie modelu nieliniowego 1 odjecie
niezaburzonego rozwigzania od zaburzonego
perturbacja

3. Wyznaczenie wielkosci perturbacji przy uzyciu
dowolnej normy i jej przeskalowanie

4. Powtorzenie 2 i 3 dla kolejnych krokow
czasowych

HAZ
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Multi-model ensembling

« Zamiast wprowadzac¢ sztuczne perturbacje
mozna uzy¢ wielu roznych modeli, roznych
parametryzacji, etc., I:

— Albo wystartowac z globalnych prognoz

(kontrolnych i zaburzonych) a nastepnie
uruchomic¢ modele regionalne i mezoskalowe

— Albo uruchomic¢ model globalny (spektralny) a
nastepnie uruchomic¢ modele regionalne i
mezoskalowe z zaburzeniami

 Jakie modele: np. RAMS, MM5/WREF, Eta,
GSM/RSM
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HYPACT: HYDbrid PArticle and

H]iE

Concentration Transport Model

* 3-D model transportu i dyspersji skazen w
atmosferze sprzezony z numerycznym modelem
prognozy pogody RAMS

* Polaczenie modelu Eulerowskiego (siatkowego)
Z Lagranzowskim modelem czastek

 Typowo model czastek uzywany w poblizu
zrodia

* Obliczenia na dalszych odleglosciach na siatce
Eulerowskiej

Institute
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perturbacji przy uzyciu modelow HYPACT i RAMS



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

58N 1
SB6N 4

54N 4 Ry —0.001 ——__

, A e
52N - f O e S e,
". f e O B
U i =E=a e
i Uik ~
50N 4 20\
o 'L-‘.‘*—_ \
‘BP‘ T B ‘”,AHI ll
~ |
1
N |
46N 4 ‘ “-.\___;_::- e |

44N 1

42N 1 s o T

AON 1 {43 - “r :

38N

15€ 20E 25¢ 30E 35¢€ 40€ 45E 50E 55€

Izolinie Srednich stezen

o



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

58M 1

56M 1
__—0.0002—_

54N" =3 v.. < = |

-~ = S AT —_—
\ f S~ 0.0002 —

I"'. 0.0006——— —_ "'r)_.m'_‘.f_'..c"__g 0006 “"'*—--___ e
52N 1 \ \ / B _0.0008 B .

-~

50N 1

48N 1

46N 1

44N 1
42N B N P

and S~ /oS b v

4
00006
/00008
)
00,0004

o

15€ 20€ 25¢ 30E 35¢€ 40€

Rozrzut ,,ensemble”

45E

50E

55€

Institute for
Environment and
Sustainability



N EUROPEAN COMMISSION
'- DIRE?TORATE»GENERAL
Joint Research Centre _MANHAZ

Projekt UE ,,ENSEMBLE”

* Prognozowanie dalekozasi¢gowej dyspersji
atmosferycznej jest istotng czescia procesu zarzadzania
sytuacja kryzysowa po uwolnieniu niebezpiecznych
substancji do atmosfery

 Uzywanych jest wiele roznych modeli i systemow

* Wyniki nie zawsze sa zgodne! Przyklad

Pytania:

» Czy modele dalekozasiegowe sa uzyteczne ?

» (Czy wszyscy powinni stosowac¢ jeden model ?

« Jesli tak, to ktory ?

* A moze jest sposob na wykorzystanie roznorodnosci
wynikow ?
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Projekt UE ENSEMBLE

« Zbieranie w czasie rzeczywistym
prognoz rozwoju sytuacji z 22
modeli uzywanych w 16
Instytucjach na swiecie

* Oparty na WWW system
umozliwiajacy:
— Konsultacje
— Poréwnania
— Statystyczne interpretacje

— Analize ,,Multi-model ensemble”
Z uzyskanych prognoz
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Zasady ,,Ensemblingu”

* Uzycie bezposrednio wszystkich dostepnych informacji
o0 predykcji dyspersyjnej

* Wyniki modeli mogq by¢ pogrupowane przez
uzytkownikow wedtug nastepujacych kryteriow:
- zastosowane] meteorologii
- typu modelu dyspersyjnego
- czasu prognozy (analizy)

* Analizy informacji z modeli w celu oszacowania
zgodnosci rezultatéw symulacji w czasie i przestrzeni
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Zawiadomienie o uwolnieniu

Wystanie wynikéw symulacji |

Prezentacja wynikéw modeli:

» Pojedynczego modelu

» Wielu modeli

* R6znych grup potagczonych modeli

ENSEMBLE

Wyniki dostepne dla wszystkich

Other Users

DM Community

M1 M2 M.  M22
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ENSEMBLE Modelling groups
Risg National Laboratory (DK)

German Weather Service (D)
Royal Netherlands Meteorological Institute (NL)

National Institute of Public Health and Environmental
Protection (NL)

Royal Meteorological Institute Belgium (B)
Meteo-France (F)

Meteorological Office (UK)

Finnish Meteorological Institute (FIN)

Swedish Meteorological and Hydrological Institute (S)
Danish Meteorological Institute (DK)

Austrian Meteorological and Geophysical Office (A)
National Institute of Meteorology and Hydrology (BG)
Polish Atomic Energy Institute (PL)

Norwegian Meteorological Office (N)

Greece National Research Centre "Demokritos" (GR){

¢

Environment Canada (CAN)

Savannah River Site (USA)
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Zawladomienie o uwolnieniu o

nsemble - Netscape — |I:I|i|

ENSEMBLE

Notification METHODS TO RECONCILE DISPARATE NATIONAL FORECASTS
OF

by: S MEDIUM AND LONG-RAMNGE ATMOSPHERIC DISPERSIOMN
Eurcpean Commission - Fifth Framework Frogramimes

. Emall project FIKR-CT-Z2000-000328

.Web > Exercise number: |02 Change exercise I

Selected exercise: 02 - Status: closed

System time: Wed Jun 19 18:04: 45 CEST 2002

“ou logged im as sgalmarini [ models: 00 01 02 02 04 05 086 OF 08 0% 10 11 12 12 14 15 1 17 18 19 20 21 22 22 24 25
28 27 28 2% 20 21 ] from IF address: 129.191.172.112

Horme | Exit | Calendar | People | Models | Change your password | Contact system administration
i lications | Development notes
Pelease informaticon Meteorological conditions | Upload mew results | Status of upload | Crataset changes | Analysis |

Release information

Exercise number oz
Lo Oz:20 E
(dd: mirm)
Lat 4=01= M
(dd: mm?
Crate and time Z001-023-28 12:00
CUTC)
Release rate 1.CE1S
[=t=Finh}
Curation of release &
(hours)
Emission height 00
Crm o agly
Mature of release leakage
Isotope released Cs137
Time horizon of forecast Z0O01-10-01 Q000
(TS
<]
= (== |
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STRONA KLIENTA SYSTEMU
> o1 fikcio <—

Prognoza dyspersji z dostepng meteorologia

Output w postaci plikow ENSEMBLE

Wystanie rezultatow do systemu ENSEMBLE

\ 4
Potrzebny czas jest praktycznie funkcja czasu symulacji

~MANHAZ
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ENSEMBLE-dane o
» Stezenie na 5 poziomach 0.5x0.5
» Scatkoane po czasie stezenia stopnia -
* Sucha i mokra depozycja rozdzielczos¢

> time
(3hourly 60 h forecast)
3000 m
> time

1300 m

.......

500 m

200 m

Om
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Cwiczenia projektu ENSEMBLE

11 fikcyjnych uwolnien Cs-137 w trakcie trwania projektu
* Pierwsze wyniki symulacji w ciagu 15°-20°

* ,Masa krytyczna” do grupowania wynikow w ciagu 45’

2
e

o
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Wyniki symulacji Ensemble =
Release DF Time
time Tr horizon
60 h *
_________________________________________________________________ ’
TO+12 h TO+24 h TO+36 h TO+48 h TO+60 h TO+72h
WeatHer F T0+72 h F TO+60 h F TO+48 h F TO+36 h FT0+24 h FTO+12h F
WeatHer A ATO+12 h ATO+24 h A TO+36 h A TO+48 h A TO+60 h ATO+72h
DispersionF Tr+60 h | |DF Tr+60 h DF Tr+60 h DF Tr+60 h DF Tr+60 h DF Tr+60 h DF Tr+60 h
2nd Ensemble F 4th Ensemble F 6th Ensemble F
1st Ensemble F 3rd Ensemble F 5th Ensemble F 7th Ensemble F

Only forecasted met Partly forecasted partly analysed met Only analysed met
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Poréwnania wynikow

H]iE

Modele Wyniki modeli

adil
Grupowanie

. _’
modeli

— poréwnania

: | wewnagtrz
N/ Pojedynczy e i grupy
— model |

. — - . Grupowanie

e ; modeli
. — IR

porownania
- .

Pojedynczy
model vs grupa
modeli

grup




ECWMF+-based forecast of 4 models

HIRLAM-based forecast of 6 models

Exerciee 03 — Space cverlap for concentration (0 m agl) in By/r’
Date and time: 2001-11-22 12:00 UTS (+24h0m after release starf)
Thrashold level = 01

Projection: Lambertézimuthal

Cregted by user sgaimarini on 2002-01-11 0&:33:55 UTC

Release infor

Lecation: 00:00 E 51233 N
Start: 2001-11-21 12:00 LTS
Curatisn: 6 hours

Mudel(s) [defta metea/telta uplond]

e UK1 [+6ChOm /+1 BBhGEm]
DE1 [+60h0m,/+ 1 13h20m]
FR1 [+60h0m,/+121h43m]
BE1 [+60h0m /+147h31m]

Duerlap (FMS)
17

Exercise 03 — Spate overlap for eoncentration (0 m agl) in Bg/r”
Dote and time: 2001-11-22 12:00 UTS (+24h0m after relegze start)
Threzhold level = .01

Prejection: Lambertézimuthal

Created by user sgaimarini on 2002-01-11 084028 TS

Relwase infor

Lecation: 00:00 £ 51233 N
Start: 2001-11-21 12:00 UTS
Curtion: & hours

Model(s) [defta meteo /delta Uplond]

w— DKT [+G00OM,/+121hS5m]
NL1 [+60Gm,/+145h13m]
NOT [+60h0m /+35h37m]
DKZ [+60h0m,/+118h47m]
DK3 [+60h0m,/+118h48m)
s DKE [+6000m/+121h54m]

Dverlep (FME)
IE
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ECWMF-based forecast of 4 models Exercies 03 — Space overlap for concentration (0 m agl) in Bq/m? Relense info:
e e s o Rose s Date ond tirme: 2001-11-22 12:00 UTS (+24h0m after release start) Location: 00:00 E 51:33 N
Start: 2001-11-21 12:00 LTC

Threshold level = .01 Start: 2001-11-21 1200 UTC —
Buration: 6 hours Threshald level = .01

Curation: 6 hours

Hodel(s) [delta meteo fdelta upload]
—— LK1 [+60h0m,/+166h56m]

DE1 [+60h0m /+113h20m]
FR1 [+60h0m /+121 ha3m]
BE1 [+60n0M /+ 147h3 1rm]

s
3

Model(s) [delta meteo/delta upload]

Overiep (FMS)
7%

ra

/4
D>

DK [+E0h0rm /+121h55m]
NL1 [+60h0rm/+145k13m]
NO1 [+60h0rm,/+35h37m]
) DK2 [+E0K0rn/+118h47m]
Averaging | ; K3 [+E0hOm /+118hdBm]
DK [+E0N0rm/+121h5dm]

Projection: Lamberthzimuthal
Cregted by user sqalmarini on 2003-01—-11 CB:3™55 UTC

UK1 [+E0hOm,/+168h56m ]
DE1 [+60h0rm,/+113h20m]
FR1 [+60h0rm,/+121 hd3m)
BELamgiia{J11 /+ 14703 1]

HIRILAM-based forecast of 6 models

Exercise 03 — Space overlap for toncentration (3 m agl) in Bq/m?
Dte ond time: 2001-11-22 12:00 UTC (+2400m dfter relecse start) Location: D00 E 51333 N
Start: 2001-11-21 12:00 UTC

Duration: & hours

Release infor

Threshold level = 01

Dwerop (FMS)
G6%

Model{s) [delte metso,/deltn upload]
—— K1 [+60h0m /+121h85m]

NLT [+60h0m,/+145h13m]

NO1 [+&0KDm /+35
DHZ [+ECu ]
PP EONOrm /+118h48m]
..... DK4 [+E0R0m /+121hS4m]

0

Overiap (FHS}
e

Projection: Lamberttzimuthal
Created by uzer sqolmarini an 2002-01-11 C8:41:05 UTC

Projection: Lambertazimuthal
Created by user sgalmarini on 2002-01-11 0F:40:28 UTG
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Exercize 02 — Confidence in threshold lavel for time—integroted concentration

=lte o timeee S001_NS_ X0 1 2:00 UTS [+48h0m after release start)
Threshald level = .01Bqhkm?

T
0.0x 10.0% 20003 30.0% 40,07 S0.0% 50.03% 70.0%
Percentage of modzlz equal to or above threshold

Projection: Lamberttzimuthal
Created by u=er sgalmarini on 2002—021-10 145540 UTC

Reledze Tnfo:

Location: 02:20 E 4313 N
Start: 2001—-09-28 12:00 UTZ
Curation: & hours

Modell=) [delta metea Sdelta oplead]
CTL members:

CK2 [+EShOrm /+BIh24mm]
CKE [+66harm /4 69h24m]
LK1 [+EQh0Om 4 75h27rm]
LK1 [+E0hDm 477 1R12m]
BE1 [+E0h0rm /+75h26rm]
AT1 [+B0h0m /+EE8hdm]
MNL1 [+E0RDrm #+68ha7rn]
HO1 [+80h0r A +456h10m]
BE1 [+B0Oh0m /+244h2m]
FI1 [+80h0rm /+100h27m]
US1 [+60h0rm S +37h52m]
CA1 [+E0hdrm /+72kEDrm]
G4 [+E0hDm +118R30m]

0. 0% a0.0% 100.0%

i
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Exercise 02 — Confidence Tn threshold level for time—integrated concentration
Dete and time: 2001-08-30 12:00 UTG (+48hCm after relesse start)
Threstold level = .01Bqh /m*

Release infa:
Lecation: 02:30 E 43:13 N
Start: 2001-09-28 12:00 UTC
Curation: & hours

T T T
30.0%  40.0%  50.0%  BO.0%  70.0%
Percentage of models equal to or obove threshold

Projection: Lambertizimuthal
Created by user sgalmarini on 2002-01-10 145540 UTC

T T
10.0%  20.0%

Exercise 02 — Sonfidence in thraeshold lavel far time—integroted cancentration
Cote ond tirme: 2001 —-05—30 12:00 UTC (+43h0m after relecse star)

Threshnld level = .018gh/mm’

Relensze info:

Location: 0Z2:20 E 4313 N
Start: 2001-08-28 12:00 LTS
Curation: G hours

CTL members:

CK2 [+68h0m 4+ E9hZ4rm]
CKE [+66h0m 4+ E9h24m]
L1 [+680h0m 4+ 78R 27m]
k1 [+60h0m 477 1h12m]
SE1 [+B0hOm 4+ 75h28m]
AT1 [+B0h0m /+E6BhOm]
ML1 [+EB0hOmm /+E8h47rm]
NO1 [+8ChCrm 445601 0m]
BE1 [+E0h0m/ +244h2m]
FI1 [+80hCrm 4100k 27rm]
US1 [+60h0rm A+37h52m]
Ca1 [+60nh0m 4+ 72h50m]
k4 [+E60h0m+116hI39m]

Ensamble: nons
[+60n0rm A +87h52m]

I I I I I I
I I I I I
10.0%  20.0% 40.0%  50.0%

30.0% 50.0% 700K
Parcentage of modelz aqual to o above threshold

Frojection: Lamberttzimuthal
Cregted by user sgalmarini on 2002-01-10 1456:171 UTC

100.0%

50.0%

80.0%

Model(s] [delta rmetendelta upload]

v
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Exercise 02 — Confidence in threshold level for time—integrated coneentration Reledse info:
Cate and fime: 2001-09-30 12:00 UTC (+48h0m after reletse start) Loeation: 02:20 E 4313 N
Threshold level = 0183h/m’ atart: 2001-08-23 12:00 UTG

Curation: B hours

Medel(s) [delta meteo/delta uplood]
CTL members:

DK2 [+66h0m /+E3h24m]
DK3 [+66h0rm /+69h24m)
UKT [+80hDm /+75h27m)]
DK1 [+B0n0rm /+771h12m]
SE [+E0hdm /+75h26m]
AT1 [+B0hDm /+68h0m]
NLT [+E0hrm /+68h47m]
NOT [+B0hDm /+456h 10m)
BET [+E0him /+244h2m]
CAT [+B0hdm,/+72h50m]
DK [+60n0rm /+116h3am]

| | | | I |
0.0% 10.0%  20.0%  30.0%  #0.0% 500X 60X FOOR BO.OR 800K 100.0%
> Parcentage of models equal to or above thresheld

»

Projection: Lambertizimuthal
Created by user sgalrmarini on 2002-01-10 145721 UTC
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Exercize 05 — Agreement on thrashold lewel for precipitation

Cote and time: 2002—-04—18 15:00 UTS (+51h0m after release start)
Threshold lewvel = 1 tenths of mm

Warnirng: No data availoble for one or more moedals ()

0.0% 20.0% 40.0% B0.0%
Pareentage of modals aqual to or dbove threshald

Projection: Lambertézimuthal
Created by user sgalmarini on 2002-05-31 C8:18:33 UTS

Releoze info:

Location: 1804 £ 58:20 N
Start: 2002-04—16 12:00 UTC
Curation: 10 hours

Model(s) [deltn meteo fdelta plood]
ATL members:

¢ UK1 [+E0hm /+170R55m]
LK1 [+B0hdm /+7ThEam]
SET [+60h0m /+71h38m]
DE1 [+60h0m /+E8h31rm]
FR1 [+60h0m /+140hd6m]
M1 [+60h0m /+E7h56m ]
US1 [+B0hdm /+150h4m]

& CA1 [+E0R0m/+77h3am]
DH4 [+60ROm /+71h53rm]
FR2 [+60h0m /+144hs0m]

100.0%

o
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Exercize 0% — bgreernent on percentile threshold for time—integrated concentration in Bghfm® Reledaze infor

el -1 . 21:00 UTS (+57h0m after release start) Location: 00:00 E 51:33 M
Petrcantile thrashold = 90% Start: 2001—-11-21 12:00 LTS

Curation: & hours

Model(=] [delto rmeten Sdelta upleoad]
U1 [+E9h0m/ + 1 68h56m]
L1 [+E0RDm A +121 hE5m]
DE1 [+B0h0m +119h20m]
FR1 [+G60n0m  +121hadm]
ML1 [+G60h0m A+145h13m]
MO1 [+80h0rm  +35h37m]
CK2 [+E0RDrm +118R47m]
BE1 [+B50h0m +147h31rn]
U1 [+E0hdm A +128h289m]
CKE [+E0ROrm  +118h4Bm]
D4 [+E600Dm A +121 hS4m]

— | | T T— R —

I I 1 T 1
1.00E—05 1.00E—-04 1.00E—O03 1., 00E—02 1.00E—01 1.00E4+00 1.00E4+01 1.00E+02 1.00E+03 1.00E+04

Frojection: Lambertezimuathnl
Created by user sgqolmarini on 2002—-C05—31 O7:45:31 UTC <
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Exercize 03 — Time oveop for coneentration (0 moagl) n By Release Thfo:
Cate and time: fretm 2001—11-271 15:00 to 2001 -11-24 0000 UTC Loeation: 00:00 E 51:533 N
Waxirurm:  1.00E+01 Start: 2001—-11-21 12:00 LTS

Curation: & hours

T
10" = II  RAYY . _I Modells) [delta meten fdelta uplead]
) NG ——  UK1 [+B0hOm/+168h58m]
= v a “ 1 DK1 [+B0ROm /+121 hS5m]
L 1 1 DE1 [+B0h0m/+119h20m]
9 - " A . FR1 [+80ham /+121hddm]
RN
i i R\ Ay, | NLT [+B0h0rm /+145h18m]
X » . veess NO1 [+80h0mM A +95h37m]
e » S ] D2 [+B0RhOmm /+118h47m]
BE1 [+B0h0m/+147h31rm]
L | US1 [+B0ROm /+128h28m]
K3 [+B0h0m /+118h48m]
108 — = - K4 [+EOROM/+121hS4m]
- - Crverap (FMT)
0.00%
1078 —
-1 _
w L o

O 3 &6 ¢ 12 15 18 21 24 27 30 33 36 38 42 45 48 31 54 57 &0

Hours ofter release stort

Loecation {deq): 25,00 E 55,00 M

Created by user sgalmarini on 2002—-06—-20 15:53:35 UTC
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Exercize 03 — Time overap for concentration (0 m oagl) in Bg/m® Releaze info:
Cate and tirne: from 2001—11-21 15:00 to 2001—11-24 QCe00 UTC Locatian: 00:00 E 51:33 N
Enzambls A maximum: 3.52E+00 — Ensemble B moximum:  5.08E+C0 Start: 2001—-11-21 1200 LTS

Curation: & hours

Model{s) [delta meten fdelta uploeod]
167 = = Ensemble A max

UK1 [+BOh0m/+1 B8hSEm]
L 2 OK1 [+B0nOm /+121 h85m]
DE1 [+E0h0m /+119h20m]
_n FR1 [+E0hdm /+121 hd3m]
NL1 [+BOharm /+145h18m]

» A Ensemble B: rax

NO1 [+80h0rm +95h37m]
_1 K2 [+E0h0m A+118h47m]
BE1 [+B0h0m+147h31m]
US1 [+60h0rm /+128h29m]
B 1 CKZ [+60h3m A +118h48m]
CH4 [+E0h0m 4121 hS4m]

36,445

< Overlop [FRT)

O 3 6 & 12 15 18 21 24 2¥ 30 33 34 38 42 45 48 51 34 57 &0

Hours after release stort

Location {deq): 25.00 E S5.00 N

Craated by uzer sqolmarini an 2002-06-20 15:57:07 UTG

i
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Exmrden 02 — Globef sealiar diagram Tar time—intograted ewmeerrotion of Cii37 in Boh/m' Relecgy Trorn Carcogaceens F)
Dot ond time: from 2001-C8-28 15:00 te 2001 —10-01 9000 UTC Loeaton: 0220 € 4313 N
Erasmbie A reges [ 1,15E-03, 1.18E+403] — Eneerdls B dota renge: [ 1.23E-05, 2.84E403) Start: 2001-00-~28 12:00 UTS
Ciration: 8 b hours
1.00€+0%
Modei(s) [dara metas /deita upioed]
tnsemtie & [ ads): none
1,.00€E+07 — P01 [+0600m S4+455hSm ]
Ensembie B (X anig) nore
PLT [+0H0m/+B3h22m]
1.03E+Q2 |~
1.00E+01
1.00€+00 =
-
1,.00€E-01 =
1.03E-02 - -
L
1.00E-03 k7~ L 1 [ B | | |
1 00E-D3 1.00E-02Z 1 O0E-D1 1.00E+00 1.00E+01 1.00€4+02 1.00E+403 ! NE+Q4
N{ANE) = 4077 FOEX = -74.00% FAZ = T4A.74X% S = 44.22%
FUS[anE) = S1.B1X  FMS(&/ANE)) = S2.73%  FwS(BA(end)) = 51.83%
kS =—1.81E402 [-1.80E4+02,-1.73E402] GeaB = 1. 70E-01 { 1.ECE-D1, 1.B71E-01)
Crected by wzer sputampski on 2005-03-27 03:17:52 UIC
L]
Inst for
gvlr?:mnnd
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Ewaluacja

— Analiza ¢éwiczenia
ETEX-1

— 16 modeli z réznymi
zrodtami modeli meteo

— Porownanie z danymi
monitoringowymi

I\)F-‘(_)F‘EA‘-‘ ' RACER ‘ XPERIME NY
! i | |

7.0E+006

B

)

8.6E+008

Sy =

gL
6.0E4008 ’ A

5.0E+008

e
R
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Ewaluacja — dostepne parametry

« Agreement in Threshold Level (ATL)
— Scatkowane stezenia
— Stezenia na ziemi

« Agreement in Percentile Level (APL):
— Wstepna analiza

— Globalna analiza

« Model mediany
— Analiza przestrzenna

— Ewolucja w czasie
— “Wszyscy za jedneqgo, jeden za wszystkich !”

Environment ar
stainabilit
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PODSUMOWANIE

* Obecnie trudno zidentyfiowa¢ najbardziej wiarygodny
sposob rozwigzania problemu

* Modelowanie ,,Ensemble” moze poprawi¢ wiarygodnos¢
prognoz i wspomaoc proces podejmowania decyzji

« System ,,ensemble” zlozony z modeli po odpowiedniej
walidacji moze dostarczy¢ wiecej informacji niz
pojedynczy model

* Przy duzej liczbie dostepnych prognoz, rozrzut
wynikow mozna wykorzysta¢ jako informacje

* Analiza wynikow za pomoca mediany moze by¢
bardziej pomocna nz przy pomocy Sredniej

e Chociaz niezaleznos¢ modeli pozwala na wi¢eksza
wiarygodnos¢, to nie daje gwarancji predykcji.
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