NWCC Forecast Modeling Toolbox

BAGIS H&P Model Calibration & Analysis

Topography

— : ESP Raw Forecasts

Teton at Driggs, ID

5 Myt
Date

Create & Update Data/Parameter Files

Climate Data Debiased ESP Forecasts
« ACIS
e SNOTEL Median Fcst vs Obs 1981 -
4 Streamflow Data 2010
e USGS - 400000 y= 91;;1%688)(-
 NWCC % iggggg R? = 0.84089
adjusted E 100000 (o & Seriesl
< 0 — Linear (Series1)

0 10000@0000300000
Forecast Vol



Working with
the Naturadl

Resources

-

= ..mame
+ 0 - =
Gm)pf._.“..
>SN E g
erceac
wn v >0 0
nSNerr

toolbox using
OMS and

NRCS
NWS

Forecast Responsibility
o]

All Alaska forecasts are produced

by the NRCS

PRMS

JOINT
OTHER

Q
Q



Spring and Summer
Streamflow Forecasts
as of May 1, 2004

Legend

Percent of Average

[ ERE

P 130- 150
110- 129

I 90-100
70-89
50 - 69

B <so

Prepared by

Portland, Oregon
http:iiwvew wee.nres.usda.gov

USDA, Natural Resources Conservation Service
National Water and Climate Center

Water Supply

Forecasts

Distributed by the
Natural Resources

Conservation Service
(NRCS)

http://
www.wcc.nres.usda.g
ov/wsf

Combined product
of NRCS and

National Weather
Service Forecasts



INPUTS

Air Precipitation Solar
temperature radiation
Evapotranspiration ‘
Evaporation -
"' Sublimation Interception
Thro uL hfall
4
N imati Suewpack Evaporation
Sublimation aporati
Snowmelt
Surface
¥ runoff
Impervious-zone
reservoir
Surface
L ) runoff
Evaporation .
-t Recharge zone .
Transpiration Soil-zone
T Lower zone reservoir
Transpiration |
Soil zone
excess
Subsurface
recharge
Subsurface Subsurface
reservoir flow
-
Ground - ater Ground-water
recharge recharge
i Ground-water
Groundwrater reservoir priel J
-
Ground -Jater sink Streamfiow

¥

Selected
Watershed
Model

PRMS




Snowpack Energy Balance

Components

Heat of

pracipitation Shortwave
radiation
incoming Latent and
\ sensible heoat
Longwave é
PN radiation |
A

air

/// \ radnataon
v " ‘. \\\‘2

/_ Longwave
I | radiation
N ! Shortwave snow
_ ; [l radiation t
Sublimatioa ; .3 reflected
¢ |
T 1 / % Surface la
— yer
—_— ——— = = — — — snowpack
T \ Conduction
; Aand Yy
O batween layers {
In . Lower layer
| ( snowpack

_-: ‘O. %. ,%05 Ground heat
Do Qe mm oyt o e T s




PRMS SNOW MODEL

Energy Balance Formulation
Hm = Hsn + Hln + Hc + He + Hg + Hp + Hq

Model Formulation (on each HRU)
Hsn = swrad * (1. - albedo) * rad trnct
Hln = emis * sb_const * tavg* (¢ 0 T
Hc + He = cecn coef(mo) * tavg (ppt days)

=0 (dry days)
Hp = tavg * net precip
Hg = groundmelt Hq 1s computed
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BAGIS-H Functions
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DIGITAL DATABASES
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AUTOMATED PARAMETER ESTIMATION

Subbasin boundaries



BAGIS-P Parameter Database Manager

Set AOI S:\GIS\basins\uco\test_aoi

H,RU2 Aspect.xml Undefined
Final_ HRU

Other_HRUs Area.xml ! Defined

Elevation.xml Online VegCov_Density
:/egCov Density.xm Online

NWCC_Profilexml - Root-depth.xml Online Veg-cover.value / 100

USGS_Profile.xml - Soilmoist.xml Online

My Profile.xml Present

Other_Profile.xml  Present
Edit Equation

New select Delete (Re)Calculate Parameters

Import/Copy Update Data
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Visualization and Analysis Tools

q AgES-W -Teton (Baseline Scenario)
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OMS3 Console

E Parameter Efcarson

Filter: nhru File: | C:\PrmsOmsWork\data\efcarson\efc_params.csv v

‘s efc.sim - OMS3 Console

File Help
Uz d > Parameter Conscle, type 'help' for commands. N
efc.sm | >

B OO F =0 L L M Lo

sim(name:"Efcarson") {

Bl Simulation Output [C:\PrmsOmsWork\output\Efcarson\0004] CBE)x)
Efc_Q | Sim_Error |; Components of Flow | potet vs Actet

// workspace directory Components °f FlOW
def work = System.getPropert
// define output strategy: d X 4,000 -
// the scheme NUMBERED|SIMP
outputstrategy(dir:"Swork/ot 3500 -
// for class loading: model 3,000 1 ’
resource "Swork/dist/¥.jar"
2 |
// define models 2,500
model (classname: "model.Prms]]
[ A 2,000 1
<
STARTING: C:\PrmsOmsWork\simulations 1,500 A 4
DONE 1,000 1
- k | k“\}“‘ “\N'A
R , ! IL a -,
1981 1982 1983 1984 1985 1986
Date
B e e — basin_sroff_cfs — basin_ssflow_cfs — basin_gwflow_cfs




ESP Trace Analysis

‘s tetonXyz.esp - OMS3 Console

File Help
oW
efc.luca | efc.sim| tetonXyz.esp
=cY Y= D_LLBtestZ
esp (name:"Teton_esp") {§ Traces:
// workspace directd Sortby:

def work = System.g
1999
// define output st
// the strategy NUM]
outputstrategy(dir: 1980
1995
// for class loadin
resource "Swork/dis
1989
2000
1998
< 1990
ax 2001
STARTING: C:\PrmsOmsWork\sif BTy
Running ESP Traces 1980 1

// define model

model (classname: "mo

DONE .

Stand-Alone or
Multiple Batch

Analysis

La Nina

Bl Trace analysis [C:\PrmsOmsWork\output\Teton_esp\0001]

v | C:\PrmsOmsWork\output\Teton_esp\0001\result.csv

(@ volume () Peak () Year

[actP= 26.9 dmiP= 25.0] [PN
1983 [actP= 30.8 dmiP= 30.0]
1984 [actP= 34.6 dmiP= 35.0]
[actP= 38.5 dmiP= 40.0]
[actP= 42.3 dmiP= 40.0]
2004 [actP= 46.2 dmiP= 45.0]
1982 [actP= 50.0 dmiP= 50.0]
[actP= 53.8 dmiP= 55.0]
[actP= 57.7 dmiP= 60.0]
[actP= 61.5 dmiP= 60.0]
[actP= 65.4 dmiP= 65.0]
[actP= 69.2 dmiP= 70.0]
[actP= 73.1 dmiP= 75.0]
1994 [actP= 76.9 dmiP= 75.0]
2003 [actP=80.8 dmiP=80.0]
1992 [actP=84.6 dmiP= 85.0]
2002 [actP= 88.5 dmiP= 90.01
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ESP Forecasting
(Raw and Debiased)

Run once a year Run for each forecast
* Debias_ESP: * Batch ESP:
« Develops linear regression * Runs ESP on multiple
coefficients to adjust raw basins
ESP forecasts * Creates raw forecasts for
selected probability of

exceedance values

e Uses regression
coefficients from
Debias ESP to adjust raw
forecast values




Debias ESP

Run ESP for each year in
the historic data file
(eg. 1981 -2010)

2

Sort traces for each
forecast ensemble,
excluding forecast year

v

Plot median ensemble
forecast volume against
observg:l volume

Run linear regression to
get debias coefficients:
slope, intercept, std error
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Forecast Probabilities of
Exceedance

Normal Curve

Standard Deviation

7T\

/1IN

19.1%|19.1%

15.0% 15.0%

0.1% 0.5%
N\ 7% 1.7%
3 25 -2 -15 -1 05 0 05 1 15 2 25 3

5% - median vol + (1.64 * stderr)
10% - median vol + (1.28 * stderr)
30% - median vol + (.52 * stderr)
50% - median trace volume

70% - median vol - (.52 * stderr)
90% - median vol - (1.28 * stderr)
95% - median vol - (1.64 * stderr)



Forecast Types

Currently Available

* Volumes for multiple forecast periods

Future

 Peak flow
 Date flow goes below selected threshold



