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Qutline

* Review IVP Exercise
* WGRFC Verification Case Study

* Next Meetings
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IVP Exercise: Review

* 6-hr stage hindcasts for 3 lead days available for 4 years for
Watts Basin at ABRFC

* 4 types of stage forecasts:
= Zero QPF (XJ),
» Real QPF (zero after 24 hours) (XK),
» Perfect QPF (XL),
» Persistence (reference forecast) (FR)

* EXercise goals:
* Inter-compare the quality of the 4 sets of forecasts
» Evaluate impact of QPF error and hydrologic error on stage

= Gain expertise with IVP
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Scatter Plots #1-4: for each forecast type (Zero, Real, Perfect, Persistence) and 3 lead days

Analyze the spread for each of the 4 forecast types. Why is the spread so large for most forecast
types? Why is the correspondence between observations and forecasts higher for perfect QPF
and lower for persistence forecast? Is there a tendency for over- or under-forecasting?
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Scatter Plots #5-7 for Real QPF Forecasts for each lead day

Compare the spread for the 3 lead days and give a few characteristics for these Real QPF
Forecasts for each lead day. Is there a tendency for low events to over- or under-forecast? What
about high events?

Real QPF (Zero after 24 hrs)
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Note: the 6-hr forecasts for the four 6-hr lead times relative to a given lead day are all
pooled together to display the forecast-observed pairs on this plot and compute
verification statistics for each lead day, as shown in the other plots.
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Additional scatter plots for Real QPF Forecasts for each individual 6-hr lead time

Note: the spread varies a lot between individual 6-hr lead times, for low events and more

especially for high events. It would be better not to pool together 6-hr forecasts from

different lead times when computing verification statistics for these Real QPF Forecasts.
Real QPF (Zero after 24 hrs)
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Plot of Forecast and Observed Instantaneous Height Time Series for ABRFC

Time Period: from 06/19/2000 to 06/26/2000

Lead times: 0 hours - 72 hours
Forecast Categories: less than 13.0, greater than 13.0 ft (Flood Stage)

Location: Watts 2 N with Real QOPF Forecast

Time Series Plots #8-9 for Real QPF Forecasts for a given event
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Additional time series plot for Real QPF Forecasts for the whole verification period

Note: since there are only 5 flood events in the whole period, the statistics relative to
above Flood Stage are not statistically significant. It would be better to compute statistics
for the Action Stage or a lower stage threshold to increase the number of high events.

Plot of Forecast and Observed Instantaneous Height Time Series for ABRFC

Time Period: 1996-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT Real QPF (Zero after 24 hrs)

Lead times: O hours - 6 hours

Location: Watts 2 N with Real OPF Forecasts

Forecast Categories: less than 13.0, greater than 13.0 ft (Flood Stage) 06/21 /2000
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Error Statistics Plot #10 relative to lead time: RMSE, ME and Sample Size for 4 forecast sets

Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source
Time Period: 1996-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT .
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Error Statistics Plot #11 relative to lead time: RMSE and Sample Size for 4 forecast sets

Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source

Time Period: 1996-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT
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Error Statistic Value (ft)

Error Statistic Value (ft)

Error Statistics Plots #12-15 relative to lead time and with conditioning :

RMSE and Sample Size for 4 forecast sets

Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source
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Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source
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Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source
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Plot of Instantaneous Height Error Statistics against Leadtime Interval for ABRFC
Compared Over Forecast Type Source
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Error Statistics Plot #16 relative to years: RMSE and Sample Size for 4 forecast types

Plot of Instantaneous Height Error Statistics against Analysis Interval for ABRFC
Compared Over Forecast Type Source

Time Period: 01-01 00:00:00 GMT - 12-31 23:59:59 GMT for years 1997 - 2000
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Error Statistics Plot #17 relative to months: RMSE and Sample Size for 4 forecast types

Plot of Instantaneous Height Error Statistics against Analysis Interval for ABRFC
Compared Over Forecast Type Source

Time Period: 1997-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT

Lead times: 1 hours - 24 hours

Locations: WTTO2 Day 1 All pairs

=
I

Analyze the variations of RMSE with 261 (16 STATISTIC Gy Forecast Type)
H 24+ er's.
months for the 4 different forecasts for o] 1400 2 o R o)
] r —&— BMSE (Real)
lead day 1. 2.0 L 1,200 RMSE (Perfect)

I Sample Size (Pers.)

[y
[=]
-

By comparing the Zero QPF forecasts =" T T R I S R M =t
and the Real QPF forecasts, when did the & ..l [ oo § e
Real QPF improve the forecast accuracy? 5 12, 600

bt
@
-

By analyzing the Perfect QPF forecasts, 4*&} ﬂ 400
when did the models perform better and o6 I - B
worse? I ,H\ﬁ;ﬁ Tﬂ

0.2

SIIed PRAISSO—ISEIRI0] JO I3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

51 Meeting, 04/22/2008 11




Moments Plots #18-19 relative to months: Mean and Standard Deviation for observations
and forecasts for lead day 1

Plot of Instantaneous Height Moments against Analysis Interval for ABRFC
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Categorical Statistics Plot #20: POD, HFAR, and Sample Size for Flood Stage Threshold
for 4 forecasts types and for lead day 1.

Analyze how the POD and HFAR vary for the four forecast types for lead day 1.

Since there are so many pairs in Category 1, the sample sizes for Category 2 are not visible on
this plot. What plot could you use to display the sample sizes for Category 2 (observations =
Flood Stage) for the four forecast types? What can you say about sample sizes?

Plot of Instantaneous Height Categorical Statistics against Forecast Type Source for ABEFC
Compared Over Observed Category
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Additional categorical statistics plots: POD, HFAR, and Sample Size for Flood Stage
Threshold for 4 forecasts types and for each individual 6-hr lead time

Plot of Instantaneous Height Categorical Statistics against Forecast Type Source for ABRFC

Compared Over Observed Catepory Cat. 1 . Obs < FS

Time Period: 19097-01 -.Lll 00000 GMT - 2000-12-31 23:50:50 GMT
Leadd times: 1 hours - 24 hours Day 1 Cat. 2: ObS 2 FS
— 14
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Compared Over Observed Category

Locations: WTTO2 Time Period: 1997-01-01 00:00:00 GMT - 2000-12-31 23:59:59 G

10 — - — b Lead times: 1 hours - 6 hours h
STATISTIC (Observed Category) L Locations: WTTO2 6-hr o
0.5 - | X - - - -
Lizo 2
onl + S| - POD(Catl) o .
; =3 r120
E > |00 ¥ | ~® HFAR (Cat 1) 03, g
m r o o u
%ol | o e t 3| -~ POD(Cat2) Zor| | o 10 2
2 P reo 3 +- HFAR (Cat 2) £ o5 w 5
] 1 " = . ] r 2
z 0% _ 2 | [ Sample Size (Cat 1) E o0s g
] rED o - —_ T
™ | £ | B Sample Size (Cat 2) € 04 e 2
1 * L] ] @
E 034 ", " {40 E %0 0.3 *| |10 %
| & 2
“ 0.2 = ¢ 0.2 5
o F o1 r20 3
| B
- - - ~ 0.0 - - - .,L,o
0.0 1 F T ’ Pers. Zero Real Perfect
Pers. Lera Real Perfect

10 = - 140 10 _ _ 140 10 = ~ - 140
0.9+ 0.9
0.9
] 120 2 120 Z «| / 120 Z

0.8+ g ] Ve 05| g
. == R = /
=z 100 = E ] = 100 =

0.7 = 100 = 0.7
; | //‘r [ & =8 ; 0.7 *| e ; e
= 061 g g = TR g
E 61 Lso = £ 0.6+ / | 80 % e F80 &
= “ B k=] I B = os B
Z o054 o a Zos 2 & O . S
= = ]
g =T L60 ¢ g — 60 &
2 0.4+ =4 S 04 - [ 2 = 041 s
g’n ] E §u k{ff -\_\% E % os \ %
2 0.3 \/ tao o 203 a0 2 Lo 40 3
& 1 2 3 =} &} | =

0.2+ Py 0.2 z 0.2 o B

1 r2o & rzo 3 I “
0.1+ 0.1 ¢ 0.1 I l I
0.0 - -.l -.l -.Lf 0 0.0 - -.. -.l - L 0 00 X - x » -0
Pers. Zero Real Perfect Pers. Zero Real Perfect Pers. Lera Real Perfect

Note: POD and HFAR vary significantly between individual 6-hr lead times.

Forecast Type Sounce

Also the sample sizes are too small to get robust results.

Plot of Instantaneous Height Categorical Statistics against Forec

Compared Over Observed Category

Time Period: 1997-01-01 00:00:00 GMT - 2000-12-31 23:59:59 1

Lead times: 7 hours - 12 hours
Locations: WTTO2
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Forecast Type Source

Plot of Instantaneous Height Categorical Statistics against Foreca

Compared Over Observed Category

Time Period: 1997-01-01 00:00:00 GMT - 2000-12-31 23:59:59 G

Lead times: 13 hours - 18 hours

Locations: WTTO
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Forecast Type Source
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Forecast Type Source

Plot of Instantaneous Height Categorical Statistics against Foreca
Compared Over Observed Category

Time Period: 1997-01-01 00:00:00 GMT - 2000-12-31 23:59:59 G

Lead times: 19 hours — 24 hours
Locations: WTTO2

24-hr

Forecast Type Source
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Probability of Detection

ROC Plots #21-22: ROC curve and ROC Area for 4 forecast types for Obs. 2 FS

Plot of ROC Diagram for Instantaneous Height Values for ABRFC
Time Period: 1996-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT
Lead times: 0 hours - 24 hours

Observed Category: CAT2 Day 1
Locations: WTTO2
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Plot of ROC Diagram for Instantaneous Height Values for ABRFC

Time Period: 1996-01-01 00:00:00 GMT - 2000-12-31 23:59:59 GMT
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Observed Category: CAT2
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VP Exercise: Review

* 6-hr stage hindcasts available for 4 years for 1 single basin:
only 5 flood events

— All verification statistics relative to flood events are based on too
few flood events to be statistically significant

— Tip: to get more high events, define a lower threshold (e.g. action
stage), extend period of record, and/or pool forecast-observed
pairs from similar forecast points

* Verification statistics relative to 1 lead day are computed by IVP
by pooling forecasts from different lead times (e.g., day-1 stats
from all forecasts for 6-hr, 12-hr, 18-hr and 24-hr lead times)

— But forecast quality varies a lot between individual 6-hr lead times
— Tip: better to compute verification statistics for individual lead times
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WGRFC Verification Case Study
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Next meetings

e 6! meeting on 05/05/08 at 1:30 pm EST:
— Overview of new EVS prototype
— Present EVS exercise

e 7t meeting to review EVS exercise:
— potential dates: June 2-5, 9-12

* Next Verification Case studies:
— June 08: OHRFC CNRFC
— July 08: NERFC? NCRFC?
— August 08: ABRFC MBRFC?
— September 08: LMRFC APRFC

5" Meeting, 04/22/2008

MARFC
NWRFC?
SERFC?
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Thank youl!
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