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 Graphing capabilities
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Motivations

Improve understanding of uncertainty from forecast
tools

— How good are our forecasts?
— How much value do human forecasters add?
— |s one tool better than another?

— How do the above questions depend on lead time?
Amount of runoff?

Can we use what we learn to:

— Improve forecasts?

— Make forecast process more efficient?
— Improve collaboration?

— Convey uncertainty to our users?



Verification Capabilities

NOAA/NWS Water water supply  water supply
Hesource Forecasts map forecasts

verification

Lacation: Invalid Location change location

e Select State = || Select State First =| || Select State First =

Location must be selected hefare verification data can be displayed

Mational YWesther Service

Wister Supply Farecast Application - version 2.0 (heta 1)

e Search By * Location
— Station ID — Change

— State, River, Location — Clear
— Return to main menu



Verification Capabilities

NOAA/NWS Water water supply  wate

verification
Hesource Forecasts

change location

Location: Blue at Dillon Res, Colorado (DR

o Select Period: | Select Period j
9 Select Years: | =elect Feriod First j
9 T ——— W Coordinated Forecast

W' national Weather Service

M Matural Resource Conservation Service

W statistical Water Supply

W california Department of Water Resources
M Ensermble Streamflow Prediction

™ Ensemble Streamflow Prediction - Empirical
I Ensernble Streamflow Prediction - Normal

™ Ensemble Streamflow Prediction - Lognormal
™ Enzemble Streamflow Pradiction - Wiakehy
™ Ensemble Streamflow Prediction - Logwiebull
™ Ensernble Streamflow Prediction - Weibull

™ Ensemble Streamflow Pradiction - Loglogistic



Verification Capabilities
© scectpiot e

Histarical

Streamflow Histogram

Scatterplot

mMean Absolute Error (Lead Time)

Mean Absolute Error (Years)

Root Mean Sgaured Error {Lead Time)
Foot Mean Sgaured Error (Year)

Skill Scare (Lead Timea)

Skill Score (Years)

Fercent Difference

Frobahility of Detection Ahaove Thrashold
Probability of Detection Below Threshold
False Alarm Rate Above Threshold
False Alarm Rate Below Threshold
Fank Histoaram

Fank Histogram (Lead Time)

Climate Wariability

Contingency Tahle

SIS NS TS T T TS e e Ta NS TS T T TS TS e O

Load Statistics

About Forecast Yerification Site Options
ieaningful information about the qu [ far ification is an Previous 5 Locations Yiewed




Verification Capabilities

ND:&ANWS Water water supply water supply ensemt | te data about

verification St mw
CNecrout WESLErm water

Hesource Forecasts

change location

ri; Blue at Dillon Res, Colorado (DIR

Seasonal Forecast Verification and Analysis

*Select Forecast Period
Select Period: | Select Period j

@) soiect voars: T *Forecasts Available
9 Select Data Sources: M Coordinated Forecast .C”matology AVailable

W' national Weather Service

M Matural Resource Conservation Service

W statistical Water Supply

W california Department of Water Resources
M Ensermble Streamflow Prediction

™ Ensemble Streamflow Prediction - Empirical
I Ensernble Streamflow Prediction - Normal

™ Ensemble Streamflow Prediction - Lognormal
™ Enzemble Streamflow Pradiction - Wiakehy
™ Ensemble Streamflow Prediction - Logwiebull
™ Ensernble Streamflow Prediction - Weibull

™ Ensemble Streamflow Pradiction - Loglogistic



Verification Capabilities

NOAA/NWS Water water supply  water supply semble data

verification

Resource Forecasts map forecasts forecast scenarios checkout western water

Lacation: Blue at Dillon Res, Colorado (DIRC2- CERFC) change location

Seasonal Forecast Verification and Analysis

€ seectperion ol ] *Select Years

*Appear on Period
Selection

*Select any set of years
available

9 Select Data Sources: v Coordinated Forecast
W' ational Weather Service

WM Matural Resource Gonservation Service

W' ctatistical Water Supply

W california Department of water Resources
M Enserble Streamflow Prediction

™ Enzemble Streamilow Prediction - Empirical
™ Ensemble Streamflow Prediction - Normal

™ Enzemble Streamflow Prediction - Lognarmal
™ Ensemble Streamilow Prediction - Wakehy
™ Enzemble Streamflow Prediction - Logwiehull
" Ensemble Streamflow Prediction - Weibull

™ Ensemble Streamilow Prediction - Loglogistic




Verification Capabilities

NOAA/NWS Water water supply

verification

Resource Forecasts

change location

*Select Data Source

- *Six Main Sources Selected
2004 by Default

2 *ESP option additional

.

o Select Data Sources: ¥ Coordinated Forecast
W' National Weather Service

M Matural Resource Conservation Service
W sStatistical Water Supply

W california Department of Water Resources
M Ensermble Streamflow Prediction

™ Enzemble Streamflow Pradiction - Empirical
I” Ensernble Streamflow Prediction - Normal

™ Ensemble Streamflow Pradiction - Lognormal
™ Ensemble Streamflow Pradiction - Wiakehy
™ Ensemble Streamflow Prediction - Logwiebull
™ Ensemble Strearnflow Prediction - Weibull

™ Ensemble Streamflow Prediction - Logloai




Verification Capabilities
© scectrot e

«Select Plot Type

Historical
Strearmflow Histodram
Scatterplot

Mean Absolute Error (Lead Time)
Mean Absolute Errar (Years)
Foot Mean Sgaured Error (Lead Time)
Foot Mean Sgaured Error Ofean

Skill Score (Lead Time)

Skill Score (Years)

Fercent Difference

Probability of Detection Above Threshold
Probability of Detection Below Threshold
False Alarm Rate Above Threshold
False Alarm Rate Below Threshald
Rank Histogram

Rank Histogram {Lead Time)
Climate Wariatility
Contingency Tahle

sHistorical By Default

I TS TS T BN B T T T T T T T B T T T

Site Options
Previous 5 Locations Viewei
GEYCZ

Print Graph Dizplay Raw Data

Mationa




Verification Capabilities
© scectiot e

Historical
Strearmflow Histodram
Scatterplot
Mean Absolute Error (Lead Time)
Mean Absolute Errar (Years)
Foot Mean Sgaured Error (Lead Time)
Foot Mean Sgaured Error Ofean
Skill Score (Lead Time)
Skill Score (Years)
Fercent Difference
Probability of Detection Above Threshold
Probability of Detection Below Threshold
False Alarm Rate Above Threshold
False Alarm Rate Below Threshald
Rank Histogram
Rank Histogram {Lead Time)
Climate Wariatility

i Tahkle

o[ oad Statistics

IS S TS T BN NS T TR T T T T T B T T

Load Statistics

Site Options
Previous 5 Locations Viewei
GEYCZ

Print Graph Dizplay Raw Data

Mationa




Verification Capabilities

Select Plot Type: Histarical . pn .

(4 ctreamiow Histogram *About Verification
Scatterplot ..
Mean Absolute Error (Lead Time) 'General deSC”pUOn
Mean Absolute Errar (Years)
Root Mean Sgaured Error (Lead Time) oChangeS based on
Foot Mean Sgaured Error Ofean . . .
Skl Score (Lead Time) Statistic to explain
Skill Score (Years) graph

Fercent Difference

Probability of Detection Above Threshold
Probability of Detection Below Threshold
False Alarm Rate Above Threshold
False Alarm Rate Below Threshald
Rank Histogram

Rank Histogram {Lead Time)

Climate Wariatility

Contingency Tahle

I TS TS T BN B T T T T T T T B T T T

Load Statistics

Site Options
Previous 5 Locations Viewei
GEYCZ

Print Graph Dizplay Raw Data

Mational YWesther Sery




Verification Capabilities

Select Plot Type: Histarical : :
e Strearmflow Histodram .PreVIOUS Sltes

Scatterplot
Mean Absolute Error (Lead Time) ‘Remembers |a.St 5
Mean Absolute Errar (Years) Visited
Foot Mean Sgaured Error (Lead Time)
Foot Mean Sgaured Error Ofean
Skill Score (Lead Time) *Go to Data Checkout
Skill Score (Years) .
Percent Difference *Print Gl‘aph

Probability of Detection Above Threshold
Probability of Detection Below Threshold
False Alarm Rate Above Threshold
False Alarm Rate Below Threshald
Rank Histogram

Rank Histogram {Lead Time)

Climate Wariatility

Contingency Tahle

I TS TS T BN B T T T T T T T B T T T

Load Statistics

Site Options
Previous 5 Locations Viewei
=H

Print Graph Dizplay Raw Data

Mationa




Verlflcatlon Capabllltles

NOAA/NWS Water upply wate

ification

Resource Forecasts map

e Plot Area

data

Auto scroll

Historical - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul

when needed

Clearly labeled
with legend

Options

' Historical

" Streamflow Histograrm
L Scatterplot

" MAE {Lead Time)

i MAE Maars)

" RMSE (Lead Time)

" RMSE (rean

Skill Score (Lead Time)

Skill Score (ears)
Fercent Difference

= Period
see @ A a M1 mum
200 L @ @ & e COORD
& MU
HRCS
150 A b S
e hop B » ESP
A & o9
o _-.g_ﬁ_ﬁ

Volume Forecast (kaf)
{.
ENENr S 8

e

o =
®
I=

100

|

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
J FMAMI JFMAMI JIFMAMIJIFMAMIJIJFMAMJ
2004 2003 2006 2007 2008
Date Forecasts Issued

[

About Historical

Previous 5 Loca

POD Above Threshold

FOD Below Threshold

FAR Above Thrashald

" FAR Below Threshald

" Rank Histograrm

" Rank Histogram (Lead Time)
" Climate Variability

. Contingency Tahle

Data Sources
Time Scale
Threshold

Data Source Information

Site Options
ns Viewed
DIRC2 G




erification Capabilities

NOAA/NWS Water

e Side Options
Statistic

Forecast
Type/Data
Source

Time Scale
Threshold

Data Source
Information

Graph Options

Resource Forecasts

Location: Blue at Dillon Res, Colorado (D

water

map

upply

Seasonal Forecast Verification and Analysis

o data
ification

change locatisf

Forecast Period: Apr - Jul

Historical - BLUE - DILLON RES (DIRC2)

Options

- [ = Obzerva ' Historical
F = IE;EEEE " Streamflow Histograrm
250 B = Period F_;J_Scatter =
- Maocimum | © MAE (L ead Time)
| coe, s o | e | RS
E it Age 4 o " RMESE (Lead Time)
= i @ _.". i s " RMSE frean
g ) sEsaa=x o .ﬁmi A HRCS " Skill Score (Lead Time)
g 100k &, a s Py & i Egg :: Skill Scarg (fears)
E & 5 ‘ ] Percent Difference
E i A 4 —'—&-U " POD Ahove Threshold
> o0 fae, T POD Below Threshold
I & e " _FAR Above Threshald
I " FAR Below Threshold
o " Rank Histogram
F " Rank Histogram (Lead Tirme)
[ " Clirnate Variability
M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] T
CUF W B MY U F WAM U dE AN IS FE N AN TFE W AN " Contingency Table
2004 20035 2006 2007 2008 Data Sources
Date Forecasts Issued =
( f _'l Time Scale

About Historical

Threshold

Data Source Information
Site Qptions

Previous 5 Locations Viewnd
DIRC2 G

Print Graph Display Raw Data




Verification Capabilities

Options

Statistic
(s Histnrﬁ' al

The Histarical displays forecast streé%nﬂu:uws for the selected period
from all agencies and observed streamflows from past years while
referencing the histarical maximurm, minimum, and average,

T WAE (Lead Time)

r MAE Tiears]
" RMSE (Lead Time)

" RMSE (fear)

Skill Scare (Lead Tirme)
Skill Score frears)
FPercent Difference
FOD Abowve Threshold
FOD Below Threshold
FAR Above Threshold
FAR Below Threshold
Fank Histogram

Fank Histogram (Lead Timel
Climate Yariability
contingency Takle

8 e i Nie N Nie Nie Nie e Nie Nig

Data Sources ‘

Time Scale
Threshold
Data Source Information

Statistic
— 18 Statistic choices
— Graph change on click

— Mouse-over displays info about graph

Group Titles

— Mouse and click to display other
options



Verification Capabilities

Options

Statistic
Data Sources

¥ Coordinated Forecast * Forecast Type
W Mational Weather Service

¥ ratural Resource
Conservation Service

¥ ctatistical Water Supply

V¥ califarnia Cepatttment of Water
Eesources

¥ Ensemble Streamilow
Frediction

™ Enzemble Streamflow
Frediction - Empirical

™ Enzembhle Streamflow
Frediction - Marmal

™ Ensemble Streamilow
Frediction - Lognormal

™ Enzemble Streamflow
Frediction - Wakeky

™ Enzemble Streamiflow
Frediction - Logwigkbull

™ Ensemble Streamilow
Frediction - Weibull

I Ensemble Streamflow
Prediction - Loglagistic

— Change Data Sources to be displayed

— Graph change on click

Time Scale
Threshold

Data Source Information




Verification Capabilities

Statistic — Change Period
Data Sources

Time Scale — Modify Years

Period: [T~ — Graph change on click
Years: [REEEN « | — Month
1997
HL'  Only displayed when Contingency
i ! Table Statistic is chosen
2002 .
ontn: <] e Change the month the table displays

Threshold

Graph Options

Data Source Information



Verification Capabilities

e Threshold

Options
Statistic — Default is Climatology / Historical
Data Sources Avera ge
Time Scale )
Threshold — Enter value in KAF and press enter
Threshold Value: (IO (KAF) — Type ‘mean’ to return to default

— Valid option for all but Rank Histogram

statistic options.
— Graph change on ‘Enter’



Verification Capabilities

Options e Data Source Information
Statistic — Calculated the percent of forecasts
Data Sources .
- available
Time Scale
Threshold — Keep in mind; can skew thoughts about
Data Source Information statistics

COORD  100%

MWS 60%
MRCS 60%
SWWS B0%
cADWR 0%

ESP 56.7%



Example

DIRC2
1991 — 2008 Forecast Available



Volume Forecast (kaf)

Historical

Historical - BLUE - DILLON RES
Forecast Period: Apr - Jul
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Date Forecasts Issued
(DIRC2)
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= Threshald Yalue:
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= Period of Record
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Ubserved Volume (kat)

Streamflow Histogram

Options
Statistic
Data Sources

Streamflow - BLUE - DILLON RES (DIRC2)

Time Scale
Forecast Period: Apr - Jul

300 Y ——— Threshold
— Threshold Walue: Graph Options
[ 167 KAF
i " i || Sonable: [ -]
— Period of Record Years: Selected u
L Minimum: 1951 |
200 | Months:
L Data Source Information
150 | 5
ol  Graph Options
— Any Combination of Options
a0
- — Sort/Unsort Years
0 — Display selected Years or All
@Q\ '&qﬂ, .?Q’a _\cfb" '&q@: .\@tf’% '&g-. éfc é:cc SR S R
Oheerd voar Observed Years

— Display Summed Months
— Individual Months
— Each Month and Summed



Observed Volume (Kat)

300y

250

200

150

100

reamflow Histogram

Streamflow - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul (Jun Forecast Streamflow)

Ubserved Volume (kat)
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Observed Year

Streamflow - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul

W Observed Flow

— Threshold Yalue:
167 KeF
Period of Record
Maximum: 1964

— Period of Record
Mininum: 1981

M observed Flow -
B ohzerved Flow -
O okzerved Flow -
W ohserved Flow -
W bzerved Flow -
= Threshold Value:

167 KAF

Period of Record

Maximum: 1954

— Period of Record
Minimum: 1951

Apr
Mau
Jun
Jul
Total

J 2004 A M 0 ) 2005 AM 0 2008 A M 02007 AM JJ 2008

Observed Year




Forecast Volume (KAF)

300 i
250 :
200 :
150 :

100

a0

b -
F8H= L8

Scatterplot

Streamflow - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul

[=

2
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B SO G-
Ll 12 -8

20
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B 20

100

120 140 180 180 200 220 240
Obzerved Volume [(KAF)

I [

s
Forecast Volume (KAF)

250

200

150

1006

]

0

COoRD
HWS
HRCS
SWS

B e

Time Scale

Graph Options

ESP Months: m

Options
Statistic
Data Sources

Threshold

Data Source Information

BB

COORD
HIS
HRCS
SWs
ESP

0

Observed Volume (KAF)

* Graph Options
— Display All Months or Specific
forecast Month
Streamflow - BLUE - DILLON RES (DIRC2)
Forecast Period: Apr - Jul (Apr Forecast Streamflow)
&
[ Al b 4
Fiy
s L
i 4 2 « £
S SN A
" o’ & P
i & 4
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Mean Absolute Lrror (Kar)

Error and Skill By Lead Time

Mean Absolute Error - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul Gptiﬂﬂﬁ
*E W cooro Statistic
W s
B nres Data Sources
O sus : :
o ese Time Scale
O Threshold : Threshold
Value: 167 kAF
' Graph Options
|
 Graph Options
— Display/Undisplay years within
the months
Root Mean Squared Error Skill Score Relative to Threshold - 167 KAF
dan Feb Har Apr Hay dun BLUE - DILLON RES (DIRC2)
Month Forecast Issued Forecast Period: Apr - Jul
. i _— I CoorD
e Comparison of forecast error to ol m
“average” error useful diagnostic = | . o

tool ,, _J‘J-:I-:I.l

20 -

Skill Score (%)

—40 -
-0 -

—80 -

—100 1 1 1 1 1
Jan Fek Mar Apr [ay Jun

Month Forecast Issued



Error and Skill By Lead Time

Root Mean Squared Error - BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul

Hoot Mean Squared kError (Kaf)

120

100

oo
k=3

[=))
f=3

E
E=1

20

2001

2002 2003 Avg 2001
Jan

2002 2003 Avg 2001 2002 20005
Feb Mar

2001 2002
[au

2003 Avg 2001 2002 2003 Avg
Jun

Avg 2001
Month Forecast Issued

B coorD
W nus
E MRCs
O sws
M Esp

O Threshald
Value: 167 KAF

2002
Apr

2003

Awg




1891 1892 1893 1594 18935

Options
Statistic
Data Sources
Time Scale
Threshold
Graph Options

Months: R ELED E

Data Source Information o

e Warning

— SS can be miss leading

when observed close to ™/
threshold (2003)

Error and Skill By Year

Root Mean Squared Error - BLUE - DILLON RES (DIRC2)
Forecast Period: Apr - Jul

1896 1897 1898 1393 2000 2001 2002 2003 2004 2005

* Graph Options

— Display All Months or Specific
forecast Month

o0 -
a0 -

a0 -

20 -

Skill Score (%)
E=3
T

W coorD

B s

@ HrCS

O sus

M esp

@ Threshald !
Yalue: 167 kAF '

2002 2003
Year Forecasts Issued

2004

Root Mean Squared Error Skill Score Relative to Threshold - 167 KAF
BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul

W CooRD
W nus
O NRrCs
O sus
M Esp




Mean Absolute Error (Kat)

120

Jan Feb Mat

Error and Skill By Year

Mean Absolute Error - BLUE - DILLON RES (DIRC2)

Apr
2002

Feh

May

Jun

Apr
2004

Avg

[May

Jan

Feb

Awg

Forecast Period: Apr - Jul

Mar A
Year Fme%oaos?'ts Issued

B cooro
W Hus
@ nHrcs
O sus
& esp

O Threshold
Value: 167 KAF

May

Jun

Avg




Percent (%) of Observed

(Underforecast)

(Overforecast)

Per
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Value: 167 KAF




Probability of Detection

Probability of Detection - BLUE - DILLON RES (DIRC2)
Volumes Above Threshold - 167 KAF

e High years much for ™ T
difficult to detect in |

the early season

e All forecasts during
low years have been

Jdan Feh Mar Apr Mau
M
for low volumes e Dt LS DL s o
100 —

Forecast Period: Apr - Jul

DDDDD

Probability of Detection (%)
£ (=] o
E=13 =3 E=3




False Alarm Rate (%)

100

&0

i

dir

20

e Similar story here as

with POD

False Alarm Rate - BLUE - DILLON RES (DIRC2)

False Alarm Rate

Forecasts Below Threshold - 167 KAF

Forecast Period: Apr - Jul

Feh

Mar Apr
Month Forecast Issued

Mau

False Alarm Rate - BLUE - DILLON RES (DIRC2)
Forecasts Above Threshold - 167 KAF

Forecast Period: Apr - Jul

o W cooro
W nus
O nrCs
&0 O sus
@ Esp
=z
§ 50
E
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=
B 40
[
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20
]
Jan Feb ar Apr May Jun
Month Forecast Issued
[ MRCS
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Forecast Distribution

Rank Histogram - BLUE - DILLON RES (DIRC2)

Some tendency to
underforecast

26% of observed
streamflow falls above
the 10% exceedance
forecast value

Reasonable max not
SO reasonable

Results very
dependent on years
selected

Frequency

43 -

40 |
a0 [
25 F

20 b

10 F

"

Forecast Period: Apr - Jul

W cooRD

O 1deal
Histogram

o0

Less Water

(Overiorecast)

ag - 5o A0 - 10%
Exceedance Probability

R L

More Water
{(Underforecast)




Frequency

Forecast Uncertainty by month

6.0 r

3.0

Forecast Period: Apr - Jul

1 ;'.'.In g_'.'.ln g'.ln q'.ln ;'.'.In .;'.'.In g'.l 1
SIS LR
. .g'.n‘ o - .g'.n‘ .g'.n‘ o
$ P P
Mar Apr

Exceedance Probability

Rank Histogram by Lead Time - BLUE - DILLON RES (DIRC2)

B cooro

O 1deal
Hiztogram




Frequency

Much Below
=< 12525

Observed Lag-1 Analysis
Climate Variability

Climate Variability with Threshold - 167 KAF

BLUE - DILLON RES (DIRC2)

Forecast Period: Apr - Jul
Date Range: 1960 - 2008

Below Above
12525 - 167 167 -208.75
Obszerved Streamflow Relative to Threshold

Much Above
= 208.75

B Huch Below
[ Below
W ahove
O Huch fkbove

Options
Statistic
Data Sources

Time Scale
Threshold
Graph Options

Fercent. [ |

Data Source Information

* Graph Options

Select the
percentage to
adjust the
categories

25% Default

e Uses all observed
years in database



Contingency Table

Contingency Table for Jan with Threshold - 167 KAF
ELUE - DILLON RES (DIRC2)

= 20875 KAF

COORD Observed Streamflow

NWS

NRCS Much Below Above Much

SWS Below 12525 - 167 167 - 208.75 Above

ESP = 12525 KAF RAF FAF = 20275 KAF
F Much e 1991 2000 2000 (1999 1999 1999 (1995 1995 1995
0 Below 2000 2000 1999 1995

= 12525 KAF
r
= 1994 1998 2002
c 2004 2005 1994
a 1998 2002 2004 (1992 2001 2001|1993 2003 1993
s Below [2005 1994 1998(2001 1992 2001 {2003 1993 2003 |, .
t | 12525- 157 kar [2004 2005 1994 [1991 1992 2000 [1993 2003 1993

1998 2002 2004 2001 1999 2003
S 2005 1994 1998
t 2002 2004 2005
r
e 1996 1997 1996
. 15?“;:;*’;” 2007 2008 2008 1997 1996 1997
S 1996 1997

m
f
|
0 Much
o | Above 2006 1996 1997

Options
Statistic
Data Sources

Time Scale
Threshold

Fercent,  [Bes

Graph Options

Data Source Information

Graph Options

Select the
percentage to
adjust the
categories

25% Default

— Month Displayed
January by default



Dec - Apr ME Index

Dec - Apr Nine 3.4 S5T Anomaly (°C)

DIRC2 Streamflow-Climate Variability Relationship
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Results that might be presented ...



ESP is really, really good

Root Mean Squared Error Skill Score Relative to Threshold - 167 KAF

e ESP is much better than  orecastparoa: e -l
any other forecast T
method particularly in 5

high years _=:D ol IIH ']ﬂ ﬁ ﬁ

e With “real” ESP as
opposed to ESP i
reforecasts, results should |
be even better

skill Score (%)

=20

o

=10



Forecast Quality

e January forecasts are
essentially as good as
climatology

e Coordination process
appears to add (marginal)
value except in April.

 Forecast tweaks much less
than the error should not be
entertained unless some
overriding rational exists to
support those tweaks.
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Month Forecast lssued

Root Mean Squared Error Skill Score Relative to Threshold - 167 KAF
BLUE - DILLON RES (DIRC2)
Forecast Period: Apr - Jul
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High flows hard
Low flows no so hard

Probability of Detection - BLUE - DILLON RES (DIRC2)

* Forecast system is

DDDDDD

perfect (POD = 100% in

DDDDD

all cases) for detecting
below average flows.

e Forecasts struggle with
detecting high flows
even through May.



Reasonable max not so reasonable

e Observed
streamflow greater o S o s
than the reasonable -
max nearly 30% of
the time. ﬂ

eeeeeeeeeeeeeeeeeeeeee
Less Water
{Overforecast)



Climate variability not much help

e Very low predictability

BLUE - DILLON RES (DIRCZ2 )
Forecast Period: Apr - Jul

based on prior year oy T —

hydrology or climateinde:- |

e Weak tendency for low Il [L [l [ﬂ
years to follow low years ~ *% B8 &% RE




Possible Application

(Discussion)

o April DIRC2 forecast is 150kAc-ft. Average
error for April is 35kAc-ft. How could you use
this information to:

— Improve your forecast?
— Improve your forecast process?
— Improve forecast application?



Great Basin Case Study
credit: Brent Bernard

 Findings indicate we detect

low flows better than high

jon (%)

flows with current and often |
over forecast the 10% e
exceedance values.




Bear River — Near Utah, Wyoming State Line
Rank Histogram

Rank Histogram - BEAR - UTAH-WYOMING STATE LINE, NR (BERU1)

Forecast Period: Apr - Jul
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Rank Histogram - BEAR - UTAH-WYOMING STATE LINE, NR (BERU1)

Forecast Period: Apr - Jul
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 That many of the data sets

Streamflow - LOGAN - LOGAN, NR, STATE DAM, ABV (LGMNU1)

from 1991-2008 have a A e T
binary split indicating thatg : - B -
more extremes have 3 T % '3
occurred in observed flow* - Distribufion ¥
during the last 20 years. -~ _— *- -ofyalups
Streamflow - LOGAN - LOGAN, NR, STATE DAM, ABV (LGNU1)
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