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Water Year Precipitation Results 

WRF versus SNOTEL/Geonor Precipitation Observations 

Data 

Cumulative seasonal WRF 24-hour precipitation forecasts are accurate with the 
following exceptions: 
  Elevation of model forecast point is much lower/higher than SNOTEL or other 
 complex terrain issues. 

  Cloud seeding is being conducted. 
 
SNOTEL observation errors: 
   SNOTEL precipitation gauges become capped during periods of wet snow. 
  Some SNOTEL pillow errors are: 
  Melt at beginning and ending of season. 
  Blowing and drifting snow. 
  Ice covered pillow where new precipitation will not stay on the pillow. 

 
In the river basins affected by cloud seeding (Payette, Boise, and Upper 
Snake), the model did not account for cloud seeding and underestimated the 
amount of precipitation. Average error for SNOTELs outside of these basins for 
WYs 2013-2015 was 5% (overestimation) while the average for the SNOTELS 
in the Payette was -7% (underestimation). The delta in precipitation of 12% is 
similar to the ongoing results of an IPC target/control analysis...most of 
which is related to the IPC cloud seeding program.  

The daily (midnight to midnight) WRF-GFS forecast precipitation values were accumu-

lated from Nov 1 through Mar 31. WRF-NAM forecast data was used to augment the 

data if WRF-GFS model runs were not available. In Water Year 2012, WRF used the 

WDM6 microphysics scheme but with upgrade to WRF version 3.3.1 the microphysics 

changed to SBU-YLIN for the subsequent years. Table 1 shows the sum of the error by 

year for precipitation forecasts for the SNOTEL sites. Both Water Years 2012 and 2014 

had similar precipitation but there was a major reduction in error most likely related to 

the different microphysics package. SNOTEL data was obtained from the NRCS web-

site.  

IPC has installed 7 high resolution Geonor precipitation gauges in the Payette 
River basin...three of which are collocated with SNOTEL gauges. Figure 2 
(Deadwood Summit) and 3 (Brundage Basin) are observed and forecast data 
for the first 15 days of December 2015.  
 
Deadwood Summit: 
  No significant difference between SNOTEL pillow and IPC Geonor gauges. 
  SNOTEL precipitation gauge capped with first storm. 
  WRF-GFS 50%+ underestimation...model not compensating for seeding  
 effect. 
 

Brundage Basin: 
  WRF-GFS forecast over 2 inches more than observed at the SNOTEL  
 precipitation gauge. 
  SNOTEL pillow data even farther behind due to ice covered pillow with wet 
 snow not staying on pillow on Dec 7

th
. 

  Since model precipitation was close to observed precipitation before Dec 7
th
, 

Introduction 

Figure 2. Observed minus WRF-GFS forecast precipitation for SNOTELs in the Snake River Plain for 
Nov1 through Mar 31 in WYs 2012-2015. Positive values indicate model forecast precipitation greater than 

Table 1. WRF and observed SNOTEL average precipitation for all 89 SNOTEL sites in the 
Snake River basin and percent error for the four water years.  

Water Year WRF (in) Observed (in) % Error 

2012 22.49 19.33 16.3 

2013 17.14 16.87 1.6 

2014 20.82 20.02 4.0 

2015 16.96 16.98 -0.2 

Figures 3 and 4. Deadwood Summit/Brundage Basin WRF forecast and observed 
precipitation for first two weeks of December 2015 

The Idaho Power Company (IPC) Atmospheric Science group is responsible for 
weather support to IPC Load Service Operations, Operations Hydrology, 
Stream Gauging, and Reliability groups. The support consists of cloud seeding 
operations and forecasts, temperature and precipitation forecasts for the River 
Forecast System (RFS), wind farm power forecasts, load and solar forecasts, 
and forensic meteorology.   
 
IPC is a hydroelectric based utility serving customers throughout southern Idaho 

and eastern Oregon. Knowledge of the winter snowpack is critical to IPC opera-

tions and the company uses the RFS model to predict flows along the Snake 

River to optimize hydroelectric operations.  A significant portion of the observa-

tion network in the mountains is from 89 SNOw TELemetry (SNOTEL) sites 

(Figure 1) spread across a 6 state region. The RFS also uses 6 hourly forecasts 

of temperature and precipitation obtained from a 1.8 kilometer resolution 

Weather and Research Forecast (WRF) model run at the University of Arizona.  

Discussion of Water Year Graphs 
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Figure 1. Location of SNOTELs used in IPC RFS model.  
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SNOTEL

Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2015

Eastern Idaho

SNOTELS located in Cloud Seeding Regions

Payette Boise

Idaho Oregon Nevada Wyoming
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Eastern Idaho

SNOTELS located in Cloud Seeding Regions

Payette Boise

Idaho Oregon Nevada Wyoming

-15

-10

-5

0

5

10

15

20

Co
zy

 C
ov

e
Ba

nn
er

 Su
m

m
it

De
ad

w
oo

d 
Su

m
m

it
M

or
es

 C
re

ek
 Su

m
m

it

At
lan

ta
 Su

m
m

it
Gr

ah
am

 G
ua

rd
 S

ta
.

Ga
le

na
Ga

le
na

 S
um

m
it

Ja
ck

so
n 

Pe
ak

Tr
in

ity
 M

tn
.

Vi
en

na
 M

in
e

Cr
ab

 C
re

ek
Isl

an
d 

Pa
rk

La
ke

vie
w

 R
id

ge
W

hi
te

 El
ep

ha
nt

Bl
in

d 
Bu

ll 
Su

m
Ba

se
 C

am
p

Gr
as

sy
 L

ak
e

Le
w

is 
La

ke
 D

ivi
de

Ph
illi

ps
 B

en
ch

Sn
ak

e 
Ri

ve
r S

ta
tio

n
Slu

g C
re

ek
 D

ivi
de

Bi
g C

re
ek

Be
ar

 B
as

in
Br

un
da

ge
 R

es
er

vo
ir

Be
ar

 Sa
dd

le
Bo

st
et

te
r R

.S
.

Ca
m

as
 C

re
ek

 D
ivi

de
Do

lla
rh

id
e 

Su
m

m
it

Ga
rfi

el
d 

R.
S.

Gi
ve

ou
t

Hi
lts

 C
re

ek
Ho

w
el

l C
an

yo
n

Hy
nd

m
an

Lo
ng

 V
all

ey
Ch

oc
ol

at
e 

Gu
lch

Lo
st

-W
oo

d D
ivi

de
M

ud
 Fl

at
M

ag
ic 

M
ou

nt
ain

M
ill 

Cr
ee

k S
um

m
it

Ox
fo

rd
 Sp

rin
g

Pr
air

ie
So

ld
ie

r R
.S

.
Se

ce
sh

 Su
m

m
it

Se
dg

w
ick

 P
ea

k
So

ut
h M

tn
.

So
m

se
n 

Ra
nc

h
Sh

ee
p M

tn
.

Sq
ua

w
 Fl

at
St

ick
ne

y M
ill

Sw
ed

e P
ea

k
Va

n 
W

yc
k

W
es

t B
ra

nc
h

W
ild

ho
rs

e 
Di

vid
e

W
ils

on
 C

re
ek

An
er

oi
d L

ak
e

Bl
ue

 M
ou

nt
ain

 S
pr

in
g

Bo
w

m
an

 Sp
rin

gs
Bo

ur
ne

Co
un

ty
 Li

ne
Eil

er
ts

on
 M

ea
do

w
s

Em
igr

an
t S

pr
in

gs
Fis

h 
Cr

ee
k

Go
ld

 C
en

te
r

Hi
gh

 R
id

ge
La

ke
 Cr

ee
k R

.S
.

Lu
ck

y S
tr

ike
M

t. 
Ho

w
ar

d
M

os
s S

pr
in

gs
Sc

hn
ei

de
r M

ea
do

w
s

Sil
vie

s
Tip

to
n

Ta
ylo

r G
re

en
W

ol
f C

re
ek

Be
ar

 C
re

ek
Bi

g B
en

d
Bu

ck
sk

in
 L

ow
er

Dr
aw

 C
re

ek
Di

sa
st

er
 P

ea
k

Gr
an

ite
 P

ea
k

Ja
ck

 C
re

ek
 U

pp
er

La
m

an
ce

 C
re

ek
Po

le
 Cr

ee
k R

.S
.

Se
ve

nt
ys

ix 
Cr

ee
k

Ta
ylo

r C
an

yo
n

Gr
os

 V
en

tr
e S

um
m

it
Sa

lt 
Ri

ve
r S

um
m

it
To

gw
ot

ee
 Pa

ss
To

uc
he

t

I

n

c

h

e

s

SNOTEL

Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2013

Eastern Idaho

SNOTELS located in Cloud Seeding Regions

Payette Boise
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SNOTEL

Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2012

Eastern Idaho

SNOTELS located in Cloud Seeding Regions

Payette Boise
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