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Introduction Water Year Precipitation Results Discussion of Water Year Graphs
The Idaho Power Company (IPC) Atmospheric Science group is responsible for Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2012 Cumulative seasonal WRF 24-hour precipitation forecasts are accurate with the
weather support to IPC Load Service Operations, Operations Hydrology, 2 following exceptions:
Stream Gauging, and Reliability groups. The support consists of cloud seeding . ) . Elevation of model forecast point is much lower/higher than SNOTEL or other
operations and forecasts, temperature and precipitation forecasts for the River ) complex terrain issues.
Forecast System (RFS), wind farm power forecasts, load and solar forecasts, B . Cloud seeding is being conducted.
and forensic meteorology. o " I
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IPC is a hydroelectric based utility serving customers throughout southern Idaho . - SNOTEL precipitation gauges become capped during periods of wet snow.
and eastern Oregon. Knowledge of the winter snowpack is critical to IPC opera-  _ e e - Some SNOTEL pillow errors are:
. . . Melt at beginning and ending of season.
tions and the company uses the RFS model to predict flows along the Snake . iy
- - - - S - " SEET ESIERSE DEEESEESISE BEISCiEC PRSI NESCEIoSUIEES SEPESSREESUEUPEINEE BIUEBERECED FI8S - Blowing and drifting snow.
River to optimize hydroelectric operations. A significant portion of the observa- . Ice covered pillow where new precipitation will not stay on the pillow.
tion network in the mountains is from 89 SNOw TELemetry (SNOTEL) sites “ip 2 RS- LA S + R e B = 3% &5 T RS
(Figure 1) spread across a 6 state region. The RFS also uses 6 hourly forecasts In the river basins affected by cloud seeding (Payette, Boise, and Upper
of temperature and precipitation obtained from a 1.8 kilometer resolution Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2013 Snake), the model did not account for cloud seeding and underestimated the
Weather and Research Forecast (WRF) model run at the University of Arizona. amount of precipitation. Average error for SNOTELSs outside of these basins for
s SNOTELS located In Cloud Soeding Beglons WYs 2013-2015 was 5% (overestimation) while the average for the SNOTELS
ol in the Payette was -7% (underestimation). The delta in precipitation of 12% is
5 similar to the ongoing results of an IPC target/control analysis...most of
| | which is related to the IPC cloud seeding program.
- — WREF versus SNOTEL/Geonor Precipitation Observations
. Dt . IPC has installed 7 high resolution Geonor precipitation gauges in the Payette
5 V20 1P WRE Domain COBEEE BASEE4E TREISRNIRAL LRRSTSECUIRIASSSIRERIIESRSITERENE SIRTSTRUESUSRTRSENE EIITIERTZNE DTE River basin...three of which are collocated with SNOTEL gauges. Figure 2
Y SNOTEL Sites (Deadwood Summit) and 3 (Brundage Basin) are observed and forecast data
S| | . Outside Target E - e : "’ ° for the first 15 days of December 2015.
Ve 4 © Washington SNOTEL
_'.,.;‘. S f \':Vey\j)arzzlsgNSCI)\l_E)E'll'_EL Observed Minus WRF Model Forecast Precipitation (in) for SNOTELs in Water Year 2014 DeadWOOd Summlt
e Oregon SNOTEL N . No significant difference between SNOTEL pillow and IPC Geonor gauges.
* anriset, /l\d s SHOTHS ismagn Slond Sacdin Rosens . SNOTEL precipitation gauge capped with first storm.
worgetfrea PaYETe | e . WRF-GFS 50%+ underestimation...model not compensating for seeding
sme — . A |l effect.
| b |
° | rmpmy v T Brundage Basin:
Data ) oegan Nevada  wyomink . WRF-GFS forecast over 2 inches more than observed at the SNOTEL
The daily (midnight to midnight) WRF-GFS forecast precipitation values were accumu- - precipitation gauge.
lated from Nov 1 through Mar 31. WRF-NAM forecast data was used to augment the . N . SNOTEL pillow data even farther behind due to ice covered pillow with wet
data if WRF-GFS model runs were not available. In Water Year 2012, WRF used the RN L :x;—;’_;"::e:;é‘:f{ R LR EH e LI I E I snow not staying on pillow on Dec 7".
WDMO6 microphysics scheme but with upgrade to WRF version 3.3.1 the microphysics o T e 0 . Since model precipitation was close to observed precipitation before Dec 7"
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 1n error most likely related to Observed Minus WRF NModsl Forecast Precipitation (in) for SNIOTELs in Water vear=01>
the different microphysics package. SNOTEL data was obtained from the NRCS web- | o ,
G . SNOTELS located in Cloud Seeding Regions 3
Water Year WREF (in) Observed (in) % Error '
2012 22.49 19.33 16.3 3
| i
2013 17.14 16.87 1.6 i oregon Nevads  Wyomids .
2015 16.96 16.98 -0.2 o S swore 0 ] ] g

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.

1. Idaho Power Company, 2. Weather Modification Incorporated 3. Boise State University

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






