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What is Bureau Flood Service Performance Analysis?
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Performance targets are specified in service level
specifications agreed with emergency
management partners for each Australian State

and Territory.
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OF FLOOD IMPACT MAJOR BEFORE IMPACT

FLOODING

bom.gov.au/australia/flood

Performance analysis compares flood watches, warnings and
forecasts against key targets that are defined for over 500
forecast locations across Australia.
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Why do we evaluate our service performance

To improve the flood warning service for the T
AUStrallan Communlty ‘ Australian Government

Bureau of Meteorology

Reporting ANNUAL
« Annual Report RE PO RT

* Flood Warning Consultative Committee (FWCC) 2020 =24l
meetings with emergency management partners AT 2 2B b T

Trusted, reliable and responsive weather,

* Regular performance reporting to the Bureau Tor sl e e
Executive

» Regular performance reporting to operational
forecasting teams

« Annual or Special Climate and Water Statement

» Flood event specific summaries

*  Specific purpose requests Performance of the flood warning service is

provided in the Bureau's Annual Report

The Bureau of Meteorology 3 .G;j
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How do we measure performance?

Performance Measures
Timeliness (target 97%)

% flood watches and flood warnings issued
to customers on time (before or at
the stated next issue time)

Warning Lead Time (target 70%)

% trigger height exceedances for which
target lead time was provided to
customers as per Service Level
Specifications (i.e. agreed warning lead
time was met)

Forecast Accuracy (target 70%)
% peak predictions provided to customers

within specified range (typically £0.3 m)
as per Service Level Specifications

The Bureau of Meteorology

Excerpt from the Service Level Specification of the Flood Warning Services
for New South Wales and the Australian Capital Territory

Flood classification (m) Target warning lead time 70% of
Bureau AWRC eak
number number Forocast location Minor | Moderate Major Time (hrs) hTrIgger forl:;casts
eight(m) | " within
416 - Macintyre River Valley
56227 416009 Inverell (Ross Hill Bridge) 3.0 4.3 52 3 hrs >3.0m +-0.3m
54145 416006 Ashford 2.2 4.0 6.0 3 hrs >2.2m +/-0.3m
554014 416058 Yetman 50 7.6 9.1 6 hrs >5.0m +-0.3m
53101 416002 Boggabilla 50 11.5 12.0 6 hrs >5.0m +/-0.3m
41500 416201A | Goondiwindi 4.0 6.0 8.5 15 hrs >6.0 +/- 0.3m
425 - Barwon Darling River
52068 416001 Mungindi 6.1 6.7 7.2 24 hrs >6.1m +/-0.3m
548000 422004 Mogil Mogil 7.5 n/a 8.3 24 hrs >7.5m +/-0.3m
48226 422003 Collarenebri 5.8 7.9 8.5 24 hrs >5.8m +-0.3m
552014 422001 Walgett 10.5 12.0 125 24 hrs >10.5m +-0.3m
48214 422002 Brewarrina 6.4 7.0 9.5 3 days =>10.0 m +/-0.3m
548004 425003 Bourke 9.5 11.4 12.7 3 days >13.2m +/-0.3m
548005 425004 Louth 8.6 10.0 12.0 3 days >136m +-0.3m
48213 425900 Tilpa 9.0 10.5 11.5 3 days >122m +/-0.3m
546010 425008 Wilcannia 9.0 9.7 104 3 days >10.0m +-0.3m
47101 425001 Menindee 85 9.1 97 2 days >8.8m +/-0.3m
47103 425005 Pooncarie 6.8 7.6 8.7 2days >6.8 m +/-0.3m
547015 425007 Burtundy 6.1 n/a 7.7 2days >6.1m +-0.3m
| . J \ ' J | Y ] \ . ]
Location Flood Classifications Lead Time Accuracy
v



Business Drivers for the HyFS-FEWS Performance Analysis Tool

Want to spend more time focusing
on using performance analysis to
Improve services

» Reduce the effort required to produce the
performance reports

 Ability to meet internal and external reporting
requirements

 Ability to produce performance analysis during
events

» Use performance analyse as part of our input
into post event debriefs

« Make performance results available to
operational forecasters

» Provide insights that enable service
improvements

Flooding Across Australia (MODIS) November 2022

The Bureau of Meteorology S) ..G")
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Calculating Performance Metrics

HyFS-FEWS Workflows

& Doshbosrds ions. MyF5-PROO (FEW 1 eat P2 3 Eke  Jook  Deshbosrds  Qpboms  Help HyFS-PROD (FEWS-2021.01-1.00 [Operator et - o

Australian Government Bureau of Meteorology B e lok Dutbomk  Oton e iy e » 8 X | ’
Minor to Major Flood Waming for the Murray and Edward Rivers 2hOOLBAR B ] AnSSLOAB QI @
at Albury, Corowa, Yarrawonga downstream, Tocumwal, Echuca, Moama,Torrumbarry, Barham, Swan 4 THE-EEOIL Q-QAR MU > w8 Bo-HEE XR-E I el & B eeas EE-ECOI - &Q-QUAwmuarwmm (-3 BsH-HE RJ L8 I
Hill, Wakool Junction, Boundary Bend, Deniliquin, Stevens Weir, Moulamein, Mildura and Wentworth oy LB [soeorn Collareniebs] (Barwon River) - H048226 3 3 ' Be ) < Selectaatnticafunction > < | deaull
Issued at 4:04 pm EDT on Tuesday 25 October 2022 S e T il i e Trekeld Cromings . Lead Time

= Ran Gauges Wissued st 1} g & este Manthly Pedormance R " Biesstime - it Percentage
Flood Warning Number: 82 ri7omy o .3 e E—— "
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MAJOR FLOODING AT ECHUCA AND MOAMAIS PEAKING AROUND THE CURRENT LEVEL (94 80 § et | s B ] =
METRES AHD) DURING TUESDAY, HIGHER THAN THE 1975 AND 1993 FLOODS el WS i - |

Floodwaters from the Campaspe and Goulburn Rivers combined with flows down the Murray River have
caused major flooding at Echuca and Moama. River levels at Echuca Wharf have exceeded the October
1993 (94.77 m AHD) and November 1975 (94.80 m AHD) floods, and currently peaking slightly below 95.00
metres AHD, with major flooding.

As this flood peak extends downstream, it is likely to exacerbate the current major flooding at Torrumbarry
and Barham, and cause addtional river level rises along the Murray River downsiream of Barham.
Ferecasts for Swan Hill and downsiream will be refined once the upsiream flood peaks along the Murray
River and fts tributaries are observed,

Flood operations are being conducted by the Murray-Darling Basin Authority (MDBA) at Hume Dam to
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manage inflows from the upper Murray, Mitta Mitta River and other tributaries. MDBA are working closely e s prusitEnARS
with the Bureau and WaterNSW to plan release strategies. Boggabita (Macinyre | % “ Lesctine - Foke Alson Percentage
GoondmindiTm - HOY 5
. Retrest rdge Tm - 10 s wl
Further rainfall is forecast for the reminder of Tuesday through to Friday across parts of the Murray River &w,"h?:ﬂg:f’;:\ o . s
Basin, which may cause renewed river level rises and flooding. The situation is being closely monitored and 2 Tobwood T - HOR108 anl "
" . : & seicho Tm - s
revised predictions will be provided if necessary. Mascot Tm - HS42007 =
& Vumges Tm (Barwon ol / B8 423 - Garuen Daring B
Murray River downstream of Hume Dam to Tocumwal: ey R 5 NSW Frsed Scananes Outiock I
/ e it I
Minor flooding is occurring along the Murray River at Aloury. Moderate flooding is occurring at Corowa. Parsmetens s / el
Minor flooding is possible at Yarrawonga Downstream and Tocumwal m / A Fun il NS¥ URBS models i
The Murray River at Albury is currently at 4.39 metres and steady, with miner flooding. Subject to the & / | l Generate NSW Scanaric Rapert,
change of releases from the Hume Dam, the Murray River at Albury may remain above the minor flood m':::::'::m
level (4.30 m) until Friday. Tendency Weter Level i
The Murray River at Corowa may reach around 6.25 mefres around Wednesday, with moderate flooding. i |
, v i
The Murray River at Yarrawonga Downstream may reach around 6.50 metres Wednesday afternoon, with Euternat (1 T WRRSAEDT e P T -
minor flooding. Further rises are possible. Open Forecasts Forecast length: default PPy gt o
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Text flood forecasts and

Wed 26:19-2022 1130 AEDT 04245 GMT

Logs 3:Ruminfe

im0 X101 A\ 0oMee 18GH

Logi_3: Ruminko Justn Rbingen _ Curent system bme: Wed 26-10-2022 11,30 A6DT

0034151 GMT__ Achive HyFS PROD Archive 202101
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Flood forecasts and warnings are imported
into HyFS-FEWS enabling quality control of
the observations and forecasts.

HyFS-FEWS runs a monthly workflow

warnings, are also available in that calculates the performance metrics.

machine readable .xml formats

The Bureau of Meteorology




Displays in HyFS-FEWS

Click on the warning icon to
bring up the warnings display

Search Period

Warnings Display (1 month default)

File  Tools DashboRfls  Options  Help HyFS-PROD (FEWS-2021.01-1.0.0) (Operator Client) — m] X
The purpose of the SROOLSAE O
Y Start Time: | hjon 26-09-2022 07:30:00 @ EndTime wed 26-10-2022 08:30:00 @ Apely » SU m mary StatS
warnings display is to s e :
g p y g Performance Analysis Fleod Watches Flood Warnings Forecast Locations > / for each Warnlng
. 2 Calculate Performance analysis Location Number of Flood Wamings Max Severity A
|nterrogate each & A H
L gt SRRt :
= - S " IDN36632 - Paroo River (NSW) 20 Minor
g Match Threshold Crozsingz to | 1536631 Warrego River (NSW) 19 Moderate
warning issued and to £ g merciacomng ol ;
z e oucgona? ' IDN26830 - Culgaa Biie Bokhara and Narran Rivers 2 Major
. 2 Creote Montany pertarmanee b | IPQ20845 - Warrega River (QLD) 3 Mincr
u n d e rtake u aI It o Erpon Forecasts and eics | |1DQ20825 - Condamine and Balonne Rivers 2 Major
Mo Pertormance Ariyds | 1DQ20842 - Walla and Mungalla Cresks 3 Minor
T Ptormnee e 1DQ20850 - Paroo River (OLD) 16 Moderate
1DN36609 - Hawkesbury and Nepesn Rivers 2 Major
CO ntrol QLD Performance Analysis . -
. S Pator A IDN36608 - Hunter River 18 Moderate
TAS Performance Analysis IDN36629 - Murray River 42 Major
VIC Performance Analysis IDN36628 - Murrumbidgee River 46 Major
IDN36627 - Queanbeyan and Molongle Rivers 4 Minor
WA Performance Analysis
Mew South Wales IDN36605 NME.FIEEYR‘VE _ 5 .N!mw -
()t View summary of
- - - / 202 - Brunswick Basin Warning Warning lssue Next Severity Phase ctatus Warning
Fl te rl n g Vl a 203 - Richmond-Wilsens River L] Sequence Time lssue Time Title H
204 - Clarence River Basin 1DN36610 7 09-10-2022 13:00:03 Final | FIN | Orginal | Final Flood Warning for the Georges and Woranora Rivers each Warnlng
205 - Bellinger and Nambucca ||| IDN36610 [3 09-10-2022 08:18:58  09-10-202216:00:00 | Minor | REN __~ Original | Minor Flood Warning for the Georges River Vgl
FO recast Tree 206 - Macleay River Basin 1DN36610 5 00-10-2022 04:56:57  09-10-2022 02:00:00 | Minor - REN _ ~ Original | Minor Flood Warning for the Georges River .
207 - Hastings and Camden He | [ INEC TN CONMN 09- 10-2022 00:56:15 09-10-2022 05:00:00 | Minor | REN /| Original [¥% Minor Flood Warmning for the Georges River ISSUed
. 208 - Manning River Bsin IDN2E610 3 08-10-2022 215319 09-10-202201:00:00 | Minor ~ REN  ~ Oriainal | Minor Flood Waming for the Georges and Woronora Rivers
(Reg ion or 308 - Karuzh River Basin IDNZE610 2 08-10-2022 18:4118  08-10-20222200:00 | Minor ~ REN  ~ Oriainal | Minor Flood Waming for the Georges and Woronora Rivers
210 - Hunter River Basin IDNZE610 1 08-10-2022 17:2905  08-10-202221:30:00 | Minor | NEW  ~ Oriainal | Initial Minor Flood Warning for the Georges and Woronara Rivers
B . 211 - Macquarie-Tuggerah Lak
R iver B asi n) 212 - Nepean-Hawkesbury Rive
213 - Sydney Coast-Georges Ri
215 - Shoalhaven River Basin
216 - Clyde River Basin
217 - Moruya River Basin
219 - Bega River Basin
400 - Murray-Riverina River Bac .
410 - Murrumbidgee Basin
View summary of
416 - Border Rivers Basin
:ﬁ,g:ﬂ:ﬁ:;z&am Location Location Forecast Warning Warning Prediction Prediction _ Prediction Prediction e Prediction / each forecast
420 Castlereagh River Basin i) Name Time D Sequence  PartofDay  Time Type Type Severity Magnitude
421 Macquarie-Bogen Rivers | HOSE168  Milperra Bridge (Georges .. 09-10-2022 00:56:15 | IDN3S610 4 Morning PartDay  Resch Minor ~09-10-2022 06:0000 |20
422 Condamine-Culgos River | HE8604 | Liverpool Weir U/S (Geor... 09-10-2022 00:56:15 | IDN38610 4 Esrly PartDay  Resch Minor ~109-10-2022 040000 |20
423 - Warrege River Basin
424« Paroo River Basin
425 - Barwon Darling Basin
NSW Flood Scenarios Qutlook
ACT Flood Scenarios Qutlook
NSW Performance Analysis
View Performance Analysis
Run all NSW URBS models
Run all NSW STF models
Generate NSW Web Reports
Time zero: Wed 26-10-2022 11:45:
Forecast length: default
edit run options B.ovap  fhriots @ spatisl &) Modifiers & PeakHeights @D Web Browser A\ Warnings O X
Logs 3:Runinfo Justin Robinson  Current system time: Wed 26-10-2022 11:45 AEDT 00:56:26 GMT _ Archive: HyFS PROD Archive 2021.01 hyfsprdme00 30,190, 147782 A\, 00MB/s 18GB @
O
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Displays in HyFS-FEWS

View forecasts issued

From the Warnings Display
you can view all the
forecasts issued for a
location.

The Bureau of Meteorology

File

L& dh

5 : Forecast Tree

6: Data Viewer

Tools  Dashboards

OOLBAE B

Options

B & A %

Calculate Location Performance Metrics (Cc

Create Monthly Performance Reparts
Export Forecasts and metrics
NSW Performance Analysis
NT Performance Analysis
QLD Performance Analysis
SA Performance Analysis
TAS Performance Analysis
VIC Performance Analysis
WA Performance Analysis
New South Wales
201 - Tweed River Basin
202 - Brunswick Basin
203 - Richmond-Wilsons River Basin
204 - Clarence River Basin

205 - Bellinger and Nambucca River Basin

206 - Macleay River Basin

207 - Hastings and Camden Haven River Bag

208 - Manning River Basin
208 - Karush River Basin
210 - Hunter River Basin

211 - Macquarie-Tuggerah Lakes River Basin
212 - Mepean-Hawkesbury River Basin
213 - Sydney Coast-Georges River Basin

215 - Shoalhaven River Basin

216 - Clyde River Basin

217 - Moruya River Basin

219 - Bega River Basin

408 - Murray-Riverina River Basin
210 - Murrumbidgee Basin

412 - Lachlan River Basin

416 - Border Rivers Basin

418 - Gwydir River Basin

418 - Peel-Namoi River Basin
420 - Castlereagh River Basin

421 - Macquarie-Bogan Rivers Basin

422 - Condamine-Culgoa Rivers Basin

423 - Warrego River Basin
424 - Paroo River Basin
425 - Barwon Darling Basin
NSW Flood Scenarios Outlook
ACTFlood Scenarios Outlook
NSW Performance Analysis

View Performance Analysis

Run all NSW URBS models
Run all NSW STF madels
Generate NSW Web Reports
Generate NSW Scenario Report

Northern Territory

Queensland

South Australia

Tasmania

Victoria

Western Australia

Time zero: Wed 26-10-2022 12:00:00

Foreca:

Logs

stlength: default
edit run options

3:Run Info Justin Robinson

@
EE-EEOZIc-

< Select a statistical function >

~

HyFS-PROD (FEWS-2021.01-1.0.0) (Operator Client) - [m] X

Q- QAL W«

Gunnedah (Namoi River) - H555000

[ L

,v

El-&-

Water Level (m]

= Compare issued
=~ forecasts with
* observed levels

MANRAQ YOI

:1 Automatic peak

i identification required
ef to calculate forecast

i; accuracy

Vertical lines show
when warnings were
iIssued, required for

sat
08-10-2022
0000

& Map

dh plets O X

Current system time: Wed 26-10-2022 12:00 AEDT

@ spatisl (&) Modifiers

01:08:05 GMT

] lead-time estimation

00:00 00:00
@ web Browser

Archive: HyFS PROD Archive 2021.01

8o Peak Heights

N\ Wamings

hyfsprdmc0D  -30.120, 147782 /&, 00MB/s 18GE




Water Level m)

Displays in HYFS-FEWS

Gunnedah (Namoi River) - H555000
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Perdormance Indicators [-]

Performance Indicators (-]
@
&

20

Displays in HyFS

Predefined Plots Available at the Region, Basin and Location Level

Timeliness

-4
((\Q\ 1l 'Watch - Timeliness On Time Percentage

Wed

Tue [
01-12-2081 01-02-2002

Timeliness (target 97%)

% flood watches and flood warnings
issued to customers on time (before or
at the stated next issue time)

The Bureau of Meteorology

Fii Mon n
O1-04-2022 1505 2002 01-08-2082 01-10-2082 01-12-2022

Lead Time

sBubs8838835

Performance Indicators [-]

Leadltime - False Alarm Percentagh

23888 o

5 8

Performance Indicators [-]

-1

5 B

8o

8

38

Performance Indicators [
B8 B88

Warning Lead Time (target 70%)

% trigger height exceedances for which
target lead time was provided to
customers as per Service Level
Specifications (i.e. agreed warning lead
time was met)

Peak Accuracy

100

il Peak Hit Percentage

8 8

Perfarmance Indicators [-]

leak Percenta

2 8 8 B o 3 B

Performance Indicators [-]
-]

Wed Tue Fii Mon Mon Sat Thu
01122021 01-02-2002 01-04-2022 16-05-2022 01-08-2022 01-10-2022 01-12-2002

Forecast Accuracy (target 70%)
% peak predictions provided to customers

within specified range (typically £0.3 m)
as per Service Level Specifications

10



NSW (349}

Offline Analysis and Reporting

Export Results for Further Analysis Lead Tme Acheved (Jun-Jl 2022

From the Forecast Tree you can
export the performance metrics
and associated peaks and other
information for detailed analysis
offline.

IWDD Peak Accuracy (Jun-Jul 2022) |100
45*1\ “i

Lead Time by River Basin

No of Warnings (Jun-Jul 2022)

NSW (349)

QLD (25) 0
= SA(12)

TAS (3)

VIC (2)

E  Minor
B Moderate
N Major
N Final

E Generalised

Mo. warnings
&

16-06 17-06 18-06 19-06 20-06 22-06 23-06 24-06 27-06 28-06 29-06 30-06 O1-07 02-07 03-07 04-07 -0F 10-07 1-07 12-07 13-07 14-07 13-07

Number of warnings by

state and territory Warnings Issued

The Bureau of Meteorology 11 .G;j
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Monthly Reporting & Training

Feedback to forecasting teams
Flood Performance Results & Training
* Deeper analysis of the performance results

; _ 16" June — 15 July 2022
nationally, but also at looking at forecasts for
specific locations. Claire McClusky & Aynul Kabir '

Community Services Group | Environmental Prediction Services - Water
Australian Bureau of Meteorology

« Create awareness of where we need to improve,
enabling operational forecasters to change their
ways of working

» Opportunity for operational forecasters to share
their lessons learned with others.

« |dentify key areas for continuous improvement

« Opportunity to celebrate improvements in our
service delivery

We have implemented monthly performance results and
training sessions to provide feedback to forecasting teams.

The Bureau of Meteorology 12



Next Steps for the Performance Analysis Tool

NSW Flood Scenarios Outlook

for NSW Inland Rivers and Hunter, Shoalhaven and Greater Sydney districts

FOR OFFICIAL USE Ol Not for onward
distribution. For use by emergency
services agencies only, as a guide for

is

« Keep improving automated Quality Assurance ——
and Control L -

START TIME OF FORECAST
07/10/2022 06:00 AEDT

» Further improvements to visualisation of results i

+ Rainfall forecast for the remainder of Friday into the

Scenario 1
Most Likely

weekend

to provide greater insights into our forecasting + Eoair e evlp i v i otmans o

+ Flooding may develop in the coastal catchments

performance N TR

+ #Flood Scenarios not available for the Bell, Colo
Rivers

« Extend the Performance Analysis Tool to other
products and services, flood watch and flood
scenarios outlook e

Scenario 2
Higher Possible

+ Apply the warning lead time and peak accuracy )
metrics to the results of our forecasting models

[ Below Fiood Level

] Mnor

] Moderate

[ Maker

[] Mo Scenario

Maps show the highest flood classification reached in each
area based on the 7-day model runs.

This report is produced to assist emergency services

Can we apply the
performance analysis tool e

catchment wetness a infall losses, and are
uncertain.The scenarios are based on the best

to aS S e S S th e fl O O d available information at the time of issue, however
actual river levels may differ from those shown in this | 4.1
report.Remember to check flood watches and flood Gamibier Collara

S Ce n ar i o S e rvi Ce ? wamings for the latest official forecasts. Melocrime

........
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D) The Bureau
of Meteorology

Thank you

Justin Robinson

Justin.robinson@bom.gov.au




