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Forecasts and decision-making .
What is a forecast?
What kinds of forecasts exist?

What makes a forecast good?
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Predictions are everywhere!

Issued By: Portland, Cregon  [FPrintable] Text Forecast (°Cy)  En Espaiiol
Point Forecast: Fortland, OF Last Upddate: 9:37 am PST Feh 5, 2008
45830 -122. 6870 (Eley. 200 M) Forecast Valid: 1pm PST Feb 5, 2008-6pm PST Feb 11, 2008
Forecast at a Glance
This Tonight Wednesday Wednesday Thursday  Thursday Friday Friday Saturday
Afternoon Hight Might Might
ﬂmn% ﬁ ﬂ!m% l1l]l]% ﬂ!m% ﬁ ﬂ!ﬁu% E il
Fain Showers Fain Fain Rain Chance Fain Chance Shuwers

Likely Showers Likely Fain Likely
Hi 45°F Lo 37°F Hi 44°F Lo 37°F Hi 44°F Lo 40°F Hi 45°F Lo 39°F Hi 47°F
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Predictions are everywhere!

Issued By: Portland, Cregon  [FPrintable] Text Forecast (°Cy)  En Espaiiol
Point Forecast: Fortland, OF Last Upddate: 9:37 am PST Feh 5, 2008
45830 -122. 6870 (Eley. 200 M) Forecast Valid: 1pm PST Feb 5, 2008-6pm PST Feb 11, 2008

Forecast at a Glance

This Tonight Wednesday Wednesi Thursi Thursi Friil Friil Saturd
g v v v v R ¥  Weather forecasts

Afternoon Hight Might

W . i
Showers
Likely
= Hi 47°F

Climate forecasts

THREE-MONTH OUTLDOK

PRECIPITATION PRDBABILITY ECOMEANS EQuAL - oo
0.5 MONTH LERD A MEANS ABOVE c
YALID FMA_2008 N HEANS NODRHAL

MADE 17 JAN 2008

r—’B HMEANS BELOH
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Predictions are everywhere!

Issued By: Portland, Cregon  [FPrintable] Text Forecast (°Cy)  En Espaiiol
Point Forecast: Fortland, OF Last Upddate: 9:37 am PST Feh 5, 2008
45830 -122. 6870 (Eley. 200 M) Forecast Valid: 1pm PST Feb 5, 2008-6pm PST Feb 11, 2008
Forecast at a Glance
This Tonight Wednesday Wednesday Thursday  Thursday Friday Friday Saturday W e at h er f O r e C ast S

Afternoon Hight Might

- 1

Showers
Likely
: Hi 47°F
'5.2 (D2/05.17), Food Stage: 21.00 - 19.00 Created 02/0520:30 UTC I
13.7 | Cumert:5.2 (02105.17), Fiood Stage: 21.00, Barkful 1 r.fi.l.'f.:eﬂpz.:.:.:e 5980 C||mate fOrecaStS
124 4810
1.0 3780
& by
9.7 2900
B.4 2160
71 1480
57 930
4.4 420
31 -H-\-\——___ "amoaoa EU
Pt & Futue Outlbok Rlver ForecaStS

1.8 0
m27  MaE2s o1zl =2/02 =204 20e 0208 e@n0 @Mz =214 2@2Ne

GMT monih/day 2008

Chserved == Forecast (0205 18:00) == Cutlook (increasng uncertanty) ==
Historical Exceedance Probabiity (USGS5):  90-758: 75-50% 50-25% 25-10%



Whether you use a “forecast” product or not,
almost all resource decisions assume something
about the future (and not just for climate...)
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Whether you use a “forecast” product or not,

almost all resource decisions assume something
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The focus of today: Seasonal water supply volume forecasts
(available in a variety of formats) NRCS formats:

RID GRANDE BAZIN
Streamflow Forecasts - April 1, 2002

Forecast Pt | ============== Chance of Exceeding * ==s============ |
Forecast | 90% T0% | 50% (Most Prohb) | 0% 10% | 30 ¥r Ahvg
Feriod | {1000AF) (1000AF) | ( LO00AF) (% AVG.) | (1000A4F) (10004AF) | (1000AF)

Rio Grande nr Del Norte
AFR-3EP 129 157 177 33 z4z 339 531

Flaroro Reservoir Inflow
AFPR-JUL 12.0 19.7 25 39 30 Kl=] G4d
AFPBR-SEP 23 27 z9 41 35 43 71

Conejos Riwver nr Mogote
APR-ZEF 57 153 75 38 a5 1z5 Z00
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The focus of today: Seasonal water supply volume forecasts
(available in a variety of formats) NRCS formats:

February, 2008 Streamflow Forecast Probability Chart for Utah

RID GRANDE BAZIN
Streamflow Forecasts - April 1, 2002

E. GARFIELD, KANE, WASHINGTON, & IRON Co. Percent Exceedance Forecasting Charts

DATA CURRENT AS OF: 2/05/08 08:02:13

90% === i === it q === ===
Excoptance I - : < Drier Future Conditions Tetter > :
0% ] i
Evcoodance 103% Forecast Pt | ============== Chance of Exceeding * ============== |
LakEPU?;F:'JIS['UW(Z) 5% Forecast | 90% 703 | 50% (Most Proh) | 30% 10% | 30 Yr ivg
. 120% N
Average = 7930.0 Exceedance ¢ #300.00) Feriod | (1000&F) [1000LF) | (1000AF) (% AVG.)|(l000AF] (1000&F)| (1000LF)
30% _ —===============================================================================
E d 137%
xcelem:nce Fio Grande nr Del MNorte
Excondance ‘_ 163% LPR-SEF 129 157 177 33 242 339 531
Q0% _
Exceedance ‘ s Flatoro Reservoir Inflow
70% I . LPR-JUL 12.0 19.7 25 39 30 38 64
Exceedance *
virgin River at Virgin s APR-SEP 23 27 z9 41 35 43 71
APR-IUL Exceedance 133% [ 85.00)
Average = 64,0 . .
0% T — Conejos Eiwver nr Mogote
Excesdance 183% LPR-SEF 57 ) 75 3g o5 125 200
10% e
Exceedance 186%
Spring and Summer Lake Powell Inflow (AZ): Apr-Jul Volume — _mﬁ&"ﬁ‘&an
Streamflow Forecasts —”—8'-’“%3'(“- )
as of January 1, 2008 —a— %n rier
Legend . . 16000 - a3 {pexceed
Pﬁl‘:ﬂlll I none 4 in AN fimattary
Bl - 50 i
N 130-150 14000
110-129 N
[ s0-108 12000 - !
T0-89 — E
| 50-63 & o
B s < 10000 A
No Forecast | = :
/ ]
S 8000
o
o
w8000

4000
2000
u}
0 T T T T T T T T T T T T
1- 1- 1- 1- 1- 1- 1- 1- 1- 1- 1- 1-

Oct MNov Dec Jan Feb  Mar Apr May Jun Jul Aug Sep

Thiz is an automated product based solely on SMOTEL data, provisional dats are subject to change.
. Thiz procuct is & statistically based guidance forecast combining indices of snovwpack and precipftation.
Created 12:17 Nov 6 2007 Yellow squares are the official outlooks . Gray background iz the historical period of record variability

Thiz product does not consider climate information such as Bl Mino or short range westher forecests, or
a variety of other factors considered in the official forecasts. This product is not meant to replace
‘ ’ or supercede the official forecasts produced in coordinstion with the Nationsl Wiesther Service.

Science Contact: Tom Pagano@@por usda.goy S03 414 3010 win WCC NPcs usda.goviwstidaily_forecasts himl

90f30 ...

USDA, Natural Rescurces Conservation Service
Haticnal Wates and Cimate Center

Puortand, Oregon

D Moy WO, FrCE. b OOV



NWS formats:
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Stream and Station

Saskatchewan River Basin
St. HMary Riwver
Bakbh nr, HMT
Missouri River Basin
Red Rock River
Lima Res inflow, MT
Beaverhead River

Forecast
Feriod

Apr-3ep

Apr-Sep

Forecasts This Year

Most Probhable Reasonahle
Max Hin

kaf Savyg Bavyg Savyg
350 =] a7 59
76 73 1158 55

30 Year
'71-'00
Average
Runoff

kaf

450

104



Forecasts This Year

30 Year
'71-'00

Most Prohahle Reasonahle Average

. Forecast Max Hin Runoff
O rl I I ats Stream and Station Feriod kaft Havwyg Savyg Savyg kaft
L]
Saskatchewan River Basin
St. HMary Riwver
Balbbh nr, MT Apr-3ep 350 =] a7 59 450
Missouri River Basin
Forecast as Percent of Red Rock River
Lima Res inflow, MT Apr-Sep 76 73 118 55 104

1971-2000 Average

Beaverhead River

Colorado - Lake Powell, Glen Cyn Dam, At
A >150%
4000
4 Ta0%-150% 3500 2008 Forecast
N 110% - 129% s Eiﬂo? Observed
3000 b verage
A 90% - 109% - F
B2500 F
A T0%-89% by £
£2000F
& B0%-69% 3 :
] o
s <EO% >1500 |
1000 |
500
Issued by the Missouri Basin River Forecast Center in cooperation oL Apiil L M L J 1 ul !
with the National Resources Conservation Service pri ay une uly

Seasonal Runoff Volume Forecasts
COLORADO - LAKE POWELL, GLEN CYN DAM, AT (GLDA3) Search | zoom: 2x
Water Year 2007, Forecast Period aprjul (highlighted)

Forecast Location:

14000 - 0O Mo Data
Forecast Period g;;;%ﬂ
L ) o -
Period Normal @110
Period Minimum M @110-130
Wrornal =130
Oobserved Layers
W 0fficial Forecast, pyaasm Colars
Reazonable Maximum 7
Rivers
@ 0fficial Forecast COLORADO \'I I Streams
& Official Forecast, I Lakes
E 000 | Reasonable Minimum ;ﬁ::f POWELL, GLEN CYN DAM, AT ¥ States
=~ - Accumulated Normal 1 ¥ RFCs
a @ o fate: 0170172008 T Basin Outlines
£ F O Accunulated [ period: april-suly
% Ohbservation =] Forecast: 8000 kaf
= G000 —+ Accumulated Period gL o— ::?S_MSUU ket
Normal Range: 55%-148%
. Normal: 7330 haf
e Hccumulat.,ed Period Max: 15738 kaf (1317} v.;v/\-
Ohzervation Min: 1277 kaf (1977)
LatfLong: 36.94 N 111.48 W O o
O
] kaf = thousand acre-fest 5



Elements of a forecast:
Location, Time, Magnitude, Probability

Forecast Pt | ============== (_hanre of Exceeding ¥ ============== |
Forecast | 0% 70 | 50% [(Most Prokl | 30% 10% | 30 ¥r Avg
Period | (1000AF) (1000ALF) | (1000A4F) (% AVG.)| (1000AF) (10004F)| {1000LF)

Fio Grande nr Del Norte
ALPR-SEP 129 157 177 33 242 339 531l

Jemez River nr Jemesz
MAR-JUL 2.3 3.4 4,2 =] 12.7 ZE 47

Jemez Canyon Reservoir inflow
MAR-JUL 1.1 2.1 2.7 7 11.9 25 cl-

Locatlon Rio Grande at San Marcial
- 7.0 10.0 2 147 345 573
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Location

Elements of a forecast:
Location, Time, Magnitude, Probability

Forecast Pt | ============== (_hanre of Exceeding ¥ ============== |
Forecast | 0% 70 | 50% [(Most Prokl | 30% 10% | 30 ¥r Avg
Period | (1000AF) (1000ALF) | (1000A4F) (% AVG.)| (1000AF) (10004F)| {1000LF)

Fio Grande nr Del Norte
ALPR-SEP 129 157 177 33 242 339 531l

Jemez River nr Jemesz
MAR-JUL 2.3 3.4 4,2 =] 12.7 ZE 47

Jemez Canyon Reservoir inflow

MAR-JUL 1.1 2.1 2.7 7 11.9 : Historical Average

Rio—Srmeig at San Marcial
w 3.0 7.0 10.0 2 147 349 @

Time Period
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Elements of a forecast:
Location, Time, Magnitude, Probability

Forecast Pt | ============== (_hanre of Exceeding ¥ ============== |
Forecast | 0% 70 | 50% [(Most Prokl | 30% 10% | 30 ¥r Avg
Period | (1000AF) (1000ALF) | (1000A4F) (% AVG.)| (1000AF) (10004F)| {1000LF)

Fio Grande nr Del Norte
ALPR-SEP 129 157 177 33 242 339 531l

Jemez River nr Jemesz
MAR-JUL 2.3 3.4 4,2 =] 12.7 ZE 47

Jemez Canyon Reservoir inflow

MAR-JUL 1.1 2.1 2.7 7 11.9 : Historical Average

LOCatIOH Rio Grande at San Mased
MAR-JUL t 2 573

Time Period Error Bounds\

“Most Probable”*
Water Volume

14 of 30 * Term retired in 2005



Ways of expressing a forecast:

Categorical —“It will be warm”
Deterministic —“It will be 103% of normal”

Probabilistic —“There is a 50% chance
of being more than 23 kaf”
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Issued By: Portland, Oreqgon
Point Forecast: Portland, OF
45 83N -122.67W (Elev. 200 )

Forecast at a Glance

This
Afternoon

T~ Rain

Hi 43°F

Tonight We

Showers
Lo 37°F

90%



Issued By: Portland, Oreqgon
Point Forecast: Portland, OF
45 83N -122.67W (Elev. 200 )

Forecast at a Glance

Ways of expressing a forecast:

Categorical —“It will be warm”

This Tonight We
C . Afternoon
Deterministic —“It will be 103% of normal” —
— Fain Showers
Probabilistic — “There is a 50% chance Hi 43°F Lo 37°F

of being more than 23 kaf”

Ways of verifying forecasts:
Categorical — Did you predict the right category?
Deterministic — Was the observed amount very far from the forecast?

Probabilistic — Was the outcome unlikely?

16 of 30



Spring and Summer

Streamflow Forecasts

as of January 1, 2008
Legend

percent / none

- >150

I 130-150

110-129

0 s0-108
70 -89
50 -69

I <50

No Forecast

Prepared by

USDA, Natural Resources Conservation Service

National Water and Climate Center
Portiand, Cregon
it herwene wet: rires, usda gov

Water supply forecasts are probabilistic at their core,
but most products are deterministic

- e

T

average, domm slightly from the amounts reported last year at this

time. HNear normal streamnflows are forecast £for most forecast points

in the basin. Expected runoff will range from &5 percent of average

for Muddy Creek below Wolford Mountain Reservoir to 106 percent of
average for the Inflow to RPuedi Reserwvoir and the Roaring Fork at
Glenwood Springs.

TPPER COLORADO RIVER EBASIN

Streamflow Forecasts - January 1, 2008
| === Drier === Future Conditions === Tetter ===> |
| |
FD]‘:EC&SE Pt_ I o= ========== hﬁn:e nf Ex:eeﬂ:ng ¥ ============== I
Forecast | 290% T0% | L0 | 30% 10% |
Period | {1LO00AF) [LOOCAFY] (1O00AF) (% AVG.) i LO00AF) [LO0O0AF) |
Lake Granby Inflow (2]
APR-TTTL 155 147 210 o3 235 273
WESTERN

EARIVI
PRESS

Timely, Reliable Information
for Western Agriculture

[Home |

30 Yr 4wy
[1lOO0AF)

DELTA | SOUTHWEST | SOUTHEAST | WESTE

arapes | rice || acracra | wuts| veceTasLes|| coton] crirusiorcuarDs HE

— 30-year average, normal spring runoff expected

Jdaw B, 2002 10:21 Anf

G &Sy 2AVE THIS G EMAILTHIE @ ESFPRINT THIS @Y MOST POPULAR

Water resources specialists from the Arizona Matural Resources Conzervation Service (MRCS) and cooperating partners
are forecasting normal spring runoff in Arizona's major rivers and streams based on recent snowvwpack measurements in
L Arizong's mourtain watersheds.

the Yerde River and Little Colorado River Bazins are belowe normal for January 1.

Statewide the January 1 snowpack messured 93-percent of the 30-yvear average, compared with 35-percent a year ago.
The Salt River and San Francisco-Upper Gila River Basing have slightly shove normal snow levels for this time of year, bot

First Arizona NRCS 2008 snhow pack report: Close to



Climate forecasts are probabilistic too,
but mostly they’'re discussed categorically

Precipitation Compared to Normal for 90 Day

Weather Videos

Change Map Type: Change Map Region:

=~
I Precipitation Armount j I Mational j Mcﬂweau‘er'com g
Sat='"te/Radar
90 DAY PRECIPITATION COMPARED TO MORMAL 5 | M-

00:00
b PLAY [ EMBED B¥§ EMAL

©2008 AcculWeather Inc, Arcutesthercom
W% Precipitation Compared to Hormal ]
519% Eielowny Ahove
Ads by Google
Change Day ©'1-5Day © 6-10Day T 11-150ay C 30Day © 90 Day
18%, Crmamial NFara

danuarny 7, 2008 - 10:11P M Double-click any word or phrase in the story to search this site.

Tilts in the odds Experts baffled but happy about precipitation

Comments & 4 | Recommend 4§ 1
MIKE BRANOM, TRIBUME

The winter of 2006-07 was predicted to be wet, hut it was hone-dry. The drought was
forecastto continue this winter, but Arizona just enjoved yvet anather rainy, snowy weekend.

Rain helps refill Canyon Lake
Valley sees an inch of rain, heavy snow upstate

18 £ 30 At Salt River Project, the water experts don't know what's going on — and don't really care as
0 long as precipitation fills the lakes.



What is the “Climatology” or “Equal Chances” forecast?

The safest forecast in the absence of skill or a signal...
“The outcome will be between zero and infinity”

19 of 30



What is the “Climatology” or “Equal Chances” forecast?

The safest forecast in the absence of skill or a signal...
“The outcome will be between zero and infinity”

Try a little harder...
“The range of temperatures observed on earth”

Keep trying...
“The typical range of temperatures in Durango in January”
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What is the “Climatology” or “Equal Chances” forecast?

The safest forecast in the absence of skill or a signal...
“The outcome will be between zero and infinity”

Try a little harder...
“The range of temperatures observed on earth”

Keep trying...
“The typical range of temperatures in Durango in January”

But what is “typical”?
Standard definition is the 30-year normal, 1971-2000
Long enough to be stable, recent enough to be relevant

“Naive baselines” are useful for determining
how much “better” a forecasting system is, comparatively

Interestingly, there is no “Equal Chances”
forecast in hydrology...



Resolution versus Reliability

Resolution/Sharpness: How confident are your forecasts? How much do
they differ from climatology? How much do you go out on alimb?

22 of 30



Resolution versus Reliability

Resolution/Sharpness: How confident are your forecasts? How much do
they differ from climatology? How much do you go out on alimb?

|III
/

R

2005 jisec

EC_MEBNS_ED

@ Neversays anything

Feb-Apr interesting
p;iilep(:;ittlgn Forecast often

relatively strong
Issued Jan 15

23 of 30
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Resolution versus Reliability

Reliability: Are you going out on the right limb?
When you make a statement, is it generally correct?
e.g. When you say there’s a 30% chance of rain,
does it rain 30% of the time?



Resolution versus Reliability

Reliability: Are you going out on the right limb?
When you make a statement, is it generally correct?
e.g. When you say there’s a 30% chance of rain,
does it rain 30% of the time?

UPPER COLOEADD REIVEER EBASTIN
mtreamnflow Forecasts - Januaary 1, 2005

| <=== Drier === Fuature Conditions === Wetter ===>- |

FDEEEES‘I:_ Pt_ I === ======== Eha_‘[lce |:|f E}:EEEdlng‘ H ============== |
Forecast | B20% T0% I S0% | 30% 10% | 30 ¥r Avg
Period | (1000AF) (lO00AF) | (1000AF) (% AVG.)|(l000AF) (LlO0OOAF)| (1000A4F)

Lake Granby Inflow (2]

APR-JUL 155 157 210 = 235 273 2oh
| — = g AN ) —>
10% 0
20% 20% 20% 20% 10%

Percent of time the observed should fall in different categories
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Forecast “Appropriateness”

Is this the most appropriate forecast given the information at hand?
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Forecast “Appropriateness”

Is this the most appropriate forecast given the information at hand?

07M31S Animas at Durango
Year Apr 1snow Apr-Julfcst Apr-Jul obs Fcst-Obs
2006 57% 68% 68% 0%
2007 549% 68% 89% -18%

Was 2007 a “bad” forecast?

27 of 30



Forecast “Appropriateness”

Is this the most appropriate forecast given the information at hand?

07M31S Animas at Durango
Year Apr 1snow Apr-Julfcst Apr-Jul obs Fcst-Obs
2006 57% 68% 68% 0%
2007 549% 68% 89% -18%

Was 2007 a “bad” forecast?

In 2007, Apr-Jun precipitation was >400% what it was in 2006.
2006 Apr-Jul precip 3'9 lowest on record.

Maybe 2006 was the “bad” forecast with a lucky outcome?

28 of 30
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Skill and Value are different

Consider also:
Timeliness
Cost to produce
Understandability
Relevance
Specificity
Transparency
Credibility
Ability to use

Skill is probably one of
the hardest things on the list to improve



Summary

3 Classes of Forecasts:
Categorical, Deterministic, Probabilistic

At their core, all forecasts are probabilistic,
but derived products are not.

Resolution: How often do you show up for “exams”?
Reliability: What is your score on exams you do take?

Appropriateness:
Are you using the best information on hand?

Skill is only one part of value and
IS one of the hardest things to improve
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