red R

For'eé'as_fing'TQOIjs' of the FUTURE




NEW
Forecasting
Tools
Are Coming



Overview of Talk

s Overview of what we forecast
= List the goals of the project

= Show how we will accomplish the individual
goals.
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Terminology

= Model = generic term that describes a
process of simulating the real physical world

= Statistical Models
= Regression
« Spatial

= Physical Models
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What are these Forecasting Tools?

= Use statistical relationships to estimate future
runoff from:

= Long range historical averages and percentiles
= Along with current conditions

= Used In creating reports that describe the
current water year:

= Bulletin 120 and unofficial weekly updates
= Water Supply Index
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% \What we have now:

= A series of Excel spreadsheets stored on a
single shared server

= Data is ingested with Microsoft Query and
from other spreadsheets

= Statistical data Is calculated and stored in
Excel spreadsheets and accessed by other
spreadsheets
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Forecaster Complaints about Current Tools

= The tools are not multi-user friendly

= Making changes to the spreadsheets can be
hazardous

= The manual archiving method is too manual

= There Is too much separation between the
forecasters and some of the spreadsheets

= Updating the models in the tools takes too
much time
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Simple Calculation

Goals = (-1) Complaints
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¥4 Goals of Future Tools

= Make multi-user friendly
= Making changes should not be hazardous
= The manual archiving should be automatic

= Reduce the separation between the
forecasters and their responsible basins

= Updating the models in the tools should be
easy

= Keep much of the logic, and flexibility of the
current tools
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& | The Model Logic and Equations
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¥4 Bulletin 120

All of this logic
will be

incorporated into
the new tool

Runoff / Snow & Precipitation (B-120) Forecast Flowchart

For each Basin, from February into June

1/6/2004
‘ Current Snow Recent Gaged ‘ Recent Gaged \
Water Content Precipitation Flow, Storage
snow_entry.exe precip_edit.exe data_edit.exe
b A
; ata Data
Check

Data
Check Check
snow_pillow.exe precip_auto.exe
b
Adjust Snow Water
Content to 1st of month

Compute Unimpaired

Flow
fnf_comp.exe

Historical Snow Historical Historical
Water Content Precipitation Unimpaired Flow

snoind.xls pepind.xIs |

Compute Compute Precipitation Compute Temperature
Snow Indices Indices Monthly Rank Forecast +
upsnoind.xIs %mdxli/_/ ghist.xls
Historical Flow & Compute April-July Median iTrack Monthi
Precipitation Runoff Forecast

bi20fcast.xls

Eto date Flow}

dﬁh’f.’;&él """
Funnel Cross Basin Track WY to
Diagram Check date Flow
/_/b120fcasi.xls %)fcast.xls
Compute April-July 10%, 90% Estimate Monthly, Water Year Snowmelt
Exceedence Runoff Forecast Median Runoff Forecast K Forecast
b120fcast xIs W_/ NWSRFS
Recent & Hist. Flow Compute Monthly 10%-99%
& Precipitation Exceedence Runoff Forecast

Check WY Flow
vs. Precipitation

y

qpsrdcast, gpsjdcast, srwsi, sjwsi

Historical Monthly Adopt Monthly 10%-99%
Runoff Distribution ' Exceedence Runoff Forecast
gmondist5.xls ",
b120fcast.xIs

Bulletin 120
b120up.xls (dashed line)

see QP flowchart

to WS Indices
HisFcasDat, HisFcas.xls, YYsum.xls, YYfunnel xIs

CDWR Cooperative Snow Surveys JPS W5_Fcast_Summary.xls proced 10/24/2005
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Runoffa’ Precupltatlon (QP) Forecast Flowchart
Water Supply irite

1/6/2004
s, from October through January, then linked to B-120 flowchart through May

All of this logic
will be
incorporated into
the new tool

Recent Gaged
Precipitation
........... precip_edit.exe
i_Option _;

precip_auto.exe
i Sum Daily !
i Precipitation |
(mid-month)| Dprecqry.xis
from B-120 flowchart

Historical : AJ, Monthly ! Historical

Unimp. Flow . Forecasts | Precipitation
""" ' bi20fcast.xis

Compute Precipitation
Indices

lqpsMcast, qgpsj4cast.xls

Compute Water Year 10%-99%
Exceedence Runoff Forecast

gpsrdcast, gpsjdcast.xls

w
Cross Basin

Check

qpsjdcast,
W

Recent Gaged
Flow, Storage

data_edit.exe
A

Data
Check

™~
Compute
Unimpaired Flow

fnf_comp.exe

iTrack Monthi
1to date Flow!

_____________ 1
dyfnf.xls‘.[

Historical Monthly
Runoff Distribution

gmondist5.xls

Compute Monthly 10%-99% |,
Exceedence Runoff Forecast |

Track WY to

date Flow

lsrwsi, sjwsi.xls

L

<

Flow Ranks
Check

b120fcast.xls

Compute

ghist.xls, FNF ranks binder

Compute Historical

Compute 10%-99% Exceedence

WS Indices

srwsi, sjwsi.xls

Water Supply Indices

srwsi, sjwsi.xls

Monthly Rank
qghist.xls

Report All

wsi.xls, snowfc00.xls

Archive All

wsifesthist.xls, YYsum.xls, YYfunnel.xls

CDWR Cooperative Snow Surveys JPS W5_Fcast_Summary.xls proced 10/24/2005
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& )| Make Multi-User Friendly
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Current Interaction

File Server
1Inhn: |
C -"'
File in Use
File is locked for editing [T Fl Eadﬂnly -----
By Mr. John King Notify

Open ‘Read-Only’ or, click ‘Notify’ to open read-only and receive
Notification when the document is no longer in use

Cancel

Steve:

Working on the Feather
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¥4 Database Interaction

John:
<

\/

Working on the American

Oracle Database

John’s
Schema

Steve:
<)

\/

Working on the Feather

Main Database
Schema

Steve’s
Schema
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Making Changes to the Model
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Making Changes in Excel

-
15| Microsoft Excel - b120fcast.xls
@_] File Edit Vew Insert Format Tools Data S-PLUS  Window Help Adobe PDF
: ] P 4 ey 3 A B & B : A
FARNE=N" NEWE RIS RN A WP NN - RS AR s n N 'l -0 - | B
DB - A =4 96°B6
8 [ B | it [ o] E | F G [ H [1t T sl klTLImMm]Iuw[o]lr]lalRrR] = T [ v [ wl x|~
= i = 2 |~
1 ﬁpl’l'-JLll)‘ Runoff Forecast REQTESSIDI‘I Equatlons Archive [copy values from column J to columns K through __) —
2 | Runoff in [taf] | Diate:  BIZEIZ2005 Biz8 21 25 31 315 44 412 413 42 i 510 BMY Ai2d4 BI BAV |
4 | Trinity River inflow to Lewiston Lake Aug = EEO 7
5 Index Eq. 1 [10/88) Fiunaitf] Eq. 2 [11182) Fiunaff |
B | Snow 13 436 5 I EBIZIlI 45375 o) 13 07 1} a4 1} 13 13 113 113 13 13 13 1 13 Nz
7 | O-Mprecip a4 oz Pt x} 1077 P il a4 1 a4 ar az 95 =13 a6 =13 a4 94 a4 94 94 94
2 | A-Jprecip a8 a07E P 269 1322P.n0zspt 4 a8 Ell Ell 9 91 Ell m 99 o o0 1582 157 198 130 128
2 | Constant - &1 -3 - -101
0 | Sum 884 an 884 BED M2 BYE W02  EB3 T4 G695 £9% B3 805 @02 906 &89S 985
1 | of average 134 137 am EBYY 129 637 130 Y ¥E™ TR TH T3 432 829 913 405 A0z
12
13 | Sacramento River inflow to Lake Shasta Aug = 2848
14 Index Eq. 1[1008%] Hunici Eq. 2 [3032) Hunof
15 | pre A-druncff| 240 - JDEF3 R 12 2400 240 240 240 240 240 240 240 240 240 240 240 240 240 240
16 | Snow 15| 10653 + 0045 5° 3] 124 Fe0056 130 LR 1 € S - | [V R (1) N | 1 s 15 15 15 s N5 s 15 15
17 | O-M precip a8 2424 P 24 BEEP 2B 95 104 a3 a2 ar 01 01 01 101 a8 38 k] 93 53 4%
18 | A-J precip 76| 1003 P« 001F* 21 1.07F +.0003 P* 217 17E a4 a4 a4 a4 a4 0z 92 4 a5 148 L2 B = B Foc I )
19 | Constant - 47 -h -3 -H
20 | Sum 114 11% H4 293 273 282 262 295 M08 307 208 3Fe 380 412 40 46
21 | ¥ of average 1392 1395 415 293 273 282 262 295 M@ 305 307 308 3VE 380 43 40 416
22
23 | MeCloud River inflow to Lake Shasta Aug = 400
24 Indey Eq. 1[10088) Fiurioff] Eq. 2 [382) Funoff
2B |pre A-J runoff 362 AZER 48 JASER =17} 262 362 362 362 3h2 32 3|2 32 e 382 382 362 362 362 362
2B | Snow 12 a05E 5 T3 064 5 20 12 m o2 n - 0e 12 12 12 12 n2 n2 12 m oz n2
27 | O-M precip a5 112F 106 122F 15 45 100 a0 89 83 96 96 98 96 a5 95 957 .95 195 195
28 | A-J precip 185 TP+ 0mapt 207 104 F + 0007 P* 21 183 a5 a5 a5 a5 a5 108 35 a8 0z 158 165 19 185 133
28 | Constant - 737 a0 44 44
20 | Sum 513 515 B13 38T 3EE 374 362 385 403 336 339 401 470 430 BlE BOZ G4
| M oof average 128 1295 B16 393 3¥0 38 3B 380 415 402 405 407 476 435 B12 B0 BIE
32
33 | Pit River inflow to Lake Shasta Ayg= 10490
34 Indes | Eq (293 Funof|  Eq2(382)  Funof| _ _ [+
4 » nfnote [ distnote £ index }eqn { Aladj £ wydist {pub { trib {web {map £ 10yr { chk £ 2004EC|< | |l
5 e BT ; —_ —
PDran - L |Aushapes N N IO M Al Bl E] - Z-A-S=5 @ @ ¢
Feady MM
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XML Data File

.@'C‘:\My Documents'\examplelnput.xml - Microsoft Internet Explorer

=/
ar

File Edit Vew Favorites Tools Help

4

& ®-LJ#

@Back - J E @ i:j /':\ Search *Favorih&s &}

: Address C:'My Documents \exampleInput. xml

|LI Go ilinks *

Gﬁﬁglev windows xp power toys [Vi |Ci Search - @ @N“" @ §3blucked ‘¥ Check » "5 Autolink =] AutoFil EOptiUns & @winduws )q:u puwar @tuys

<5SQL_select name="5" sgl_id="selectl" /=

P s

~
<2xml version="1.0" encoding="UTF-8" ?> ]
==
- <Project name="Test XML">
«50QL_Statement id="selectl" value="SELECT object_value FROM test_object WHERE object_id=2" /=
«50L_Statement id="insertl" value="INSERT INTO test_object_usr (object_id, object_wvalue) VALUES (?, ?)" /=
- <System name="California":>
- <Region name="Sacramento River">
- <DrainageArea name="UpperSac" description="Upper Sacramento River">
- <WaterShed name="Sac@Delta" description="Sacramento River at Delta above Shasta Lake">
<Geolnfo filename="something.shp" /=
- <ModelGroup name="precipIndex"=>
<Model name="precipIndex" class="dwr.dfm.wasp.model.PrecipIndex" description="Estimates runoff index from precip’ />
</ModelGroup= 3
- «ModelGroup name="snowIndex">
<Model name="snowIndex" class="dwr.dfm.wasp.model.SnowIndex" description="Estimates runoff index from snow" />
</ModelGroup=
- <ModelGroup name="UpperSac.Sac@Delta.B120">
- «Model name="B120_B" class="dwr.dfm.wasp.model.RegressionModel" description="Does better in dry years">
- <Formula=
e i S
Zl==r | age ki
- <Param var="x">
<50QL_select name="2" sql_id="selectl" />
</Paramz=
- <Param var="y"=
<SQL_select name="5" sgl_id="selectl" /=
</Paramz=
<Evaluate var="AJ" equation="2 * x4 + 2%x - 34" /> i
<Evaluate var="OM" equation="12.3 * y"~1.2 + 2¥x - y" /=
<Evaluate var="AJOM" equation="AJ + OM" /=
- =0utputs
<5QL_insert name="2" var="AJOM" sqgl_id="insert1" />
=/Output:=
</Formula=
</Model=
- «Model name="B120_A" class="dwr.dfm.wasp.model.RegressionModel" description="Does better in wet years">
- <Formula=>
<= S
b I Sy
- «Param var="x">
<5QL_select name="2" sql_id="selectl" />
</Paramz=
- <Param var="y"=
v

E‘I Done

'd My Computer
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2R

¥4 Stored SOL

= T ]
mntér?uppﬁr Program m
File Edit
Time Parameters | Database Connection | 3L Statements
=g Sacramento River Marme Yalue
I=l~s Upper3ac
T;:‘ ppSac@DeIta insert1 INSERT INTO kest_object_usr {object_id, object_wvalue) VALUES (7, )
=" T seleckl SELECT object_value FROM test_abject WHERE object_id=?
..... &
----- o snowlndex
#g Uppersac, Sac@Delka 5120
=g McCloud
----- o Preciplndes
----- o snowlndex
g Uppersac.McCloud B120
:7"'5 Pit
----- @ precipIndes
----- o snowlndex
*-g UpperSac.Pit.B120
#fdd S0L Skatement
Mame | |
Yalue | |
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Database Interface

File Edit

B

Time Patameters | Database Connection l S0 Statements

=g Sacramento River

i LserID: ‘ miller |
El---q UpperSac
g Sac@Dela P Crrnnes |
----- @ Precplndex
----- o snowlndex :  Tm e ) )
g Uppersacsac@Deka,B120 Canneckion LIRL: | jdbc:oracle:thini@monsoon, water,ca,gov: 1521 :cdecdb0l |
=g McCloud
_____ o preciplndex IDEC Driver: | aracle jdbc. driver, CracleDriver |
----- o snowlndex -
#-g UppersacMcCloud 6120 Query DB [ Apply J [ Save as Default ]
:7"'5 Pit
----- @ precipIndes
----- fr) snowInde:x Database: Oracle
*-g UpperSac.Pit.B120
Version: CracleSi Enterprise Edition Relesse 5.1.7.0.0 - 64d4bit Production

With the Partitioning option
J3erver Release 5.1.7.0.0 - 64bit Production

TRL: jdbc:oracle:thin:fmwonsoon.vater.ca.gowv: 1521 cdecdb0l

User: MILLER
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\&| Archiving results
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¥4 Current Archive Procedure

File Server

B120 Excel File

> B120 May 2005

B120 archive 1

B120 archive 2

B120 archive 3

B120 archive 4

B120 archive 5

B120 archive 6

B120 archive 7

B120 archive 8

B120 archive 9
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¥4 Database Interaction

Working on a watershed

Oracle Database

Forecaster:
<:::>

Forecaster’s
Schema

Main Database
Schema

23 of 36



\&| Reduce Separation
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%4 Distribution of Work

Forecaster 1

Precipitation Index

Water Supply

Eorecact
T VT O UOUGAJL

Water Supply Index
Runoff Exceedence
Forecast (North)

(Bulletin 120)

Snow Index

Forecaster 2

Water Supply Index
Runoff Exceedence
Forecast (South)
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New Distribution

Upper Sacramento Water Supply

Precipitation Index

Water Supply Forecast

Snow Index

Water Supply Exceedence

Kern Water Supply

Precipitation Index

Water Supply Forecast

Snow Index

Water Supply Exceedence
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GIS Interface

ﬁ WAter '.Sﬁpply' Program

Filz  Edit

=" Test #ML
';"'5 California
E!---& Sacramento River
=g UpperSac
-l Sac@Dela
----- @ Ppreciplndex
----- @ snowlndex
[+~ Uppersac,Sac@Delta 6120
=g MicClond
----- @ Predplndex
----- 9 snowlndex
Ii'l-"@ Uppersac, McCloud B120

fﬂ'"g
----- o precipindex
----- @ snowlndex

I#-g Upper3ac.Pit.B120

i-InfcnrmaI:icnn-I Graphical | Report |

add laver Remove laver Move down Move up HidefShow SLD Editors - Expert mode

(= L_egend

[+-[+] Defz

Sl | 2]l

| 121085.2'W 41011.5M
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5| Updating / Adding Models
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Current Procedure

= Updating Equations in Models (not too hard)
= Do statistical analysis to estimate parameters
= Incorporate new equations into spreadsheets

= Adding additional Regression Models would
require some spreadsheet reworking

= Adding new types of models would require
additional spreadsheets
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Future Procedure

= Updating Equations in Models (not too hard
P g EQ
= Do statistical analysis to estimate parameters
= Incorporate new equations into each watershed

= Adding models (not too hard)

= Do statistical analysis to estimate parameters
= Create new model in watershed
= Incorporate new equations into watershed

= Adding new types of models (not too hard)
= Define model and write it in Java
= Plug the model into the model frame work
= The tool incorporates the new model easily
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lllustration of Model Plug-In
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Forecast Regions
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lllustration of Watershed Plug-In
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¥4 Timeline

= We have already begun developing a new
tool

= We should begin testing a regression model
In January for one or more watersheds

s Continue to make modifications until next
forecast season

= Operate In parallel with current tools and
make needed adjustments

= Use as a production tool Water Year 2008
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¥4 Summary

= The tools that we have for forecasting are
sufficient

= Updating the tools will allow forecasters to
spend their time forecasting not trying to get
the tools to work... hopefully...
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&S| Questions ?
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