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Purpose of EVS
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Purpose of EVS

Transition to ensemble forecasts
« Forecasts increasingly allow for uncertainty
« This adds another layer of complexity....

e ....so0the benefits must be demonstrated....

Need for verification
« Understanding model strengths/weaknesses
 Identifying systematic errors and causes

« Communicating quality (confidence building)



Purpose of EVS

Verification by operational forecasters

Purpose built tool that guides users
Statistics and plots that make sense
Transparency about how they are computed

Clarity on limitations and need for judgement



Components of EVS



Components of EVS

Three components
1) Graphical User Interface (GUI) in Java
2) Statistics engine in FORTRAN

3) Plotting engine, based on R scripts

User control
« User interactions controlled by GUI
e Statistics and plotting engines called by GUI

« But ‘control files’ (e.g. R scripts) are available

v



- Graphical User Interface

Staged working environment
« Tabs (high level), windows, panels (low level)
« Navigate using tabs and Next/Back

« Administrative functions always visible

Three stages of verification (as ‘tabs’)

1. Verification of one variable on one segment

2. Aggregation of statistics across segments

3. Display of original/aggregated statistics
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Stage 1: ‘verification’

A. Defining a Verification Unit (VU)

 Identifiers: one variable on one river segment

 Input data: path to forecasts/observations

Pairing process (observed vs. forecast)

e Temporal parameters

« Qutput data: directory to store statistics

B. Selecting verification statistics

e Tests for mean and ensemble members
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Stage 2: ‘aggregation’

Defining an Aggregation Unit (AU)

e Assumes that verification stats. available

« Requires VUs with ‘common’ properties:
— Common environmental variable
— Common temporal parameter values
— Common statistics (and their parameter values)

« Candidates added automatically to window

« Requires selection of VUs and output path

10
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Stage 2: ‘aggregation’

Behaviour on editing VUs
« VUs may belong to one or many AUs
« IfaVUchanges,itisremoved from all AUs

Calculation of statistics

« Weighted average of input VUs
« Weighted by number of observed events

11



Stage 3: ‘display’

Plots of verification statistics (using R)
 Various plots depending on stats. computed

e Some plots display composite information

 Plots organised by analysis units (VUs, AUS)

e Allows sub-selection of month or season

Examples of plots
« Reliability diagram

e Scatter plot

12



Other components of EVS
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Statistics engine (FORTRAN)

 Verification statistics (verif*.exe)
« Aggregation of statistics (agg_verif*.exe)
« Driven by command files (written by GUI)

« Example of verif*.exe command file

Plotting engine (R)
« R statistics and graphics (www.r-project.org)

« R plotting scripts written by GUI

13
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Other components of EVS

Documentation!
« User’s manual for the GUI
« Appendices with data formats, statistics etc.

e Few examples at present
« Will expand (inc. basic verification concepts)

e Also, codeis documented in html
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Detalled examples
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Example |

Verification of precipitation forecasts
« ABRFCregion precipitation (CHTM7)

e 6-hr observed and forecast values

« 01/01/2004 to 31/12/2004

e Lead days 1-14

Example verification

 \Verify to lead day 14 at ‘annual scale’
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Example Il

Verification of streamflow forecasts
« ABRFC region streamflow (CHTM7/JOPM7)

e 6-hr observed and forecast values
e (01/01/2004 to 31/12/2004
e Lead days 1-14

Verification and aggregation
 \Verify to lead day 14 at ‘monthly scale’

« Aggregate the two segments......

17



Plans for the future
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Plans for the future

Short/medium term

Improved verification measures (stats/graph)
Support for long-term forecasts (> lead 14)
Confidence intervals for measures

Improved display in EVS

Streamflow verification by river stage

Long-term

One tool for determ./probabilistic forecasts
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Plans

Long-term (co
e Onetool fora

e Onetoolfora

for the future

Nt.)

| space-time scales

| forecast variables (including

joint verification of multiple variables)

....your input required!

20
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" Forecast data file format

FRINTING OUT T3 HEADER INFORMATION
THE TIME 3JIERIE3 ID IS: CHTMY
THE DATA TYFPE IS: QINE
THE START DATE I3: 1/ 1/1961
THE TIME 3TEP I3: 6
THE CARRYOWVEER JUL DAY (ijdlst): 37935
THE CARRYOVER HOUER (ihlst): Z4
THE FORECAZIT ENDING JUL DAY (1ljdlst): 379929
THE FORECA3IT ENDING HOUR (lhlst): 24
THE 3TART JUL DAY [(idarun): Z2230
THE 3TART HOUER (ihlst): Z4
THE END JUL DAY (ldarun): 35303
THE END HOUE (lhlst): 24
THE NUMEBER OF CONDITICNAL MONTHI: 1

1/ 1/1961 —-= 1.531410 1.513815 1.4327304 1.452101
1/ 2/1961 —-=> 1.4674320 1.453291 1.439104 1.424352
1/ 3/1961 —-=> 1.410546 1.396229 1.38199a 1.367885
1/ 4/1961 —-> 1.353983 1.340290 1.326800 1.315492
1/ 5/1961 —-= 1.30039%9 1.287455 1.274744 1.2621354
1/ 6/1961 —-= 1.2493955 1.238373 1.227342 1.217304
1/ 7/1961 —-= 1.20715% 1.197025 1.15a765 1.176373
1/ 8/1961 —-=> 1.165373 1.1555356 1.145074 1.134520
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§0H datacard format:

§FromFile Type Dim Unit Stp 3tationlIDd 3Stationbesc (header card 1)
Sm WYYy mm vvyy col format (header card Z)
$3tationIDd mmmyy day datavalue (valuses n cards)
L2296.2005090 QINE L3 CM3 & CHTMVX CARTHRGE [(DCP)
01 zZooz 01 2005 1 Fa.3

3 3.450

. 210

. 240

. 550

. 570

610

. 540

. 280

. 240

490

490

340

. 380

. 340

. 340

. 340

290
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paired ts file format

CHTHM7
11.a83000
1z.44000
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11.10000
11.63000
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2004
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2004

N T e T e =

11.53000
12.14000

531410
531410
531410
531410
531366
. 531495
531366
531542
531410

53154:

10.96000
11.53000

LA02469
LAB2375
LAEE2515
LA62140
LAB2422
LAEESEE
LAGE56E
LA62515
LAEEFTS
LAGE56E

= T T

[ S N =~ T =y Sy Sy

11.35000
11.95000

. 513315
. 513829
. 513825
. 513315
.5137as
805292
. 5136856
514317
. 513815
514317

10.52000
11.35000

L2724
236357
LAdTE 6
235964
LA470eY
L4477 e035
L4477 a03
L4726
236357
L4477 a03

1

2

N e

R = =T =

1
11.10000
11.53000

427304
LA9731:2
.497198
427135
LA9724:
LBT72780
L426313
. 425304
LA97206
425304

1
10. 638000
11.10000

4330682
LA3E2238
433465
430030
LA326/55
433363
4333863
.433465
LASEZEE
4333863

T - T T = SR iy =

N T e T e =

10

LA52101
LA52047
.A51656
L5165
LA5ZZ2T
LB23281
LA51300
LA53706
LA51751
LA53TO06

10

119896
.215146
LA20445
L1400
L2159:29
221154
LA21154
LA20445
215146
LA21154
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Scatter plot
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Scatter plot
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Verif*.exe command file

#Enzenble Verification System (EVI) werification control f£ile.
#Thi=s file was prepared automatically by the EV3 user interface.
#Consult the user's manual for help on the control argquments or contact
#lanes Browm (James.D.Browmfnoaa.gov) for further details.

gPATH TO OB3ERVATIONS:
flow_obs_dir=/fz/ensemblessprojecta/verifsensfostsobs_flow/CHTMYPQ. CHTHT. QINE. 06, 0ES
#PATH TO EN3EMELE FORECASTE:

flow _ens dir=/fs/ensemblessprojectasverifienafost/CHTNTROY
#PATH TO OUTPUT 3TATISTICE:

flow out dir=/fs/ensembles/projects/wverif/resulta/Lflow/

#RTIVER FOBECASTING CENTRE ID:

rfc_id=DEFAULT

#RIVER SEGMENT ID:

geqment 1d=CHTMTFQ

#TIME-3ERIES ID:

timeseries 1d=CHTM7?

$ENVIRONMENTAL VARTARLE ID:

variable=ztreanflow

gVERTFICATION 3TART DATE:

begimning date=20040101

#VERTFICATION END DATE:

ending date=20041231

#PATE OBSERVATIONS AND FORECAST VALUES:

pair_ ta=yes
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