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Hydrological Conditions — Drought persists in eastern Colorado, western and central 
Wyoming, and western Utah. Since mid-November, drought intensity has decreased in 
central and southwestern Colorado, and these areas are no longer in drought status. 

Temperature — Monthly average temperatures for December 2008 were highly variable 
throughout the region, with anomalies ranging from >4ºF above average in a pocket of 
southwest Wyoming and negative anomalies of <6ºF below average in pockets in north-
east Colorado and northwest Wyoming

Precipitation — Precipitation in December 2008 was above average throughout most 
of Utah and Colorado and near average in Wyoming.  Southeastern Colorado continued 
to see below average precipitation, while southern Utah and southern Colorado received 
>200% of average.  

ENSO — The equatorial Pacifi c returned to weak La Nina conditions in late December 
2008.  The majority of SST prediction models predict Nino 3.4 SSTs to trend back towards 
ENSO neutral conditions for the March–May season.  

Climate Forecasts — In February–April 2009 and seasons throughout the spring, all or 
parts of the Intermountain West have an increased chance of above average tempera-
tures. For now, there is are equal chance of above, below, or near average precipitation 
in the Intermountain West, but beginning in the March–May 2009 season, there is an 
increased chance of below average precipitation. 
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Changes inside this issue of the Intermountain West Climate Summary

Thank you for responding to our survey! We made some changes to the summary based on your feedback.

We combined the graphics and text from the fi rst four pages (Temperature, Precipitation, Regional Standardized Precipitation Index, 1. 
and Drought Monitor) into one “Recent Conditions” section.  The combined text will refl ect how all the climate information relates to 
one picture of drought status.
We eliminated the three State Water Availability Pages, and instead we will focus on regional aspects of water supplies in the IMW 2. 
Snowpack and Streamfl ow Forecast pages.
We changed the order of some of the pages to make it easier for the text to fl ow from one page to the next.3. 

We appreciate your input, and please let us know what you think of these changes. Email: wwasummary@wwa.colorado.edu

http://cires.colorado.edu/events/local/wwa/2009/utahWaterSupply.html

Sponsors: WWA, Salt Lake City National Weather Service Forecast Offi ce, 
and the Colorado Basin River Forecast Center.  
Topics: Climate Change, Water Supplies, and Utah; Water Supply and Sea-
sonal Forecasts; and Climate and Water Information Needs 
When: February 24th, 2008 from 9:30am to 4pm.  
Where: Salt Lake City Library.  
The symposium is free, but RSVPs are requested by February 1st.  
Questions? Kevin Werner (801.524.5130 kevin.werner@noaa.gov) or Brian 
McInerney (801.971.2033 brian.mcinerney@noaa.gov)
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Introduction
     Boulder, Colorado is home to the National Center for Atmo-
spheric Research’s (NCAR) Marshall Field.  At Marshall Field  
scientists create and test different types of precipitation gauges 
and apparatus.  Marshall Field is a winter weather research site, 
so the scientists focus on solid precipitation measurements (snow 
and icing events). Snowfall measurements can be obtained simply 
by measuring snow depth with a yardstick, or by using more 
complex devices such as heated plates that measure the water 
content or evaporation rate of precipitation, yet results are not 
always consistent. Accurate snowfall measurements are important 
for determining snowpack and water availability.  
     In the West, a majority of the water supply comes from 
winter precipitation. Water managers generally use the April 
1 snow water equivalent (SWE) to project future spring and 
summer streamfl ows, reservoir storage, and implications for 
water demand. Despite the SNOTEL and Snow Course networks 
monitored by the Natural Resources Conservation Service, a 
scarcity of precipitation gauges in the western U.S., particularly 
at higher elevations, leads to gaps in precipitation data collection 
(Groisman and Legates, 1994). In order to measure precipitation 
accurately in the western U.S. researchers need to improve the 
accuracy of solid precipitation measurements in order to develop 
a network of high quality precipitation gauges at varying eleva-
tions.
     To determine accuracy of solid precipitation gauges, measure-
ments are compared to a standard determined by the World Mete-
orological Organization (WMO).  In 1985, attendees of the Inter-
national Workshop on Correction of Precipitation Measurement 
recommended that the WMO fund a Solid Precipitation Measure-
ment Intercomparison study.  From 1986 to 1993, fi eld studies 
were conducted in 13 countries.  The goals of the fi eld studies 
were to determine wind related errors, derive standards methods 
for adjusting measurements, and to create a reference (standard) 
observation method (Goodison et al. 1998).  The Intercomparison 
study found that a large wind shield around precipitation gauges 
was needed to obtain the most accurate snow measurements, so 
this is the current reference method.  However, the recommended 
wind shield is large (the wind fences are 12m (39.4 ft)  and  4m 
(13.1 ft) in diameter) and not practical for many locations. 
     Researchers at Marshall Field in Boulder, Colorado are testing 
new gauges and other solid precipitation measurement techniques 
for improved accuracy and comparing them to measurements 
from gauges that use a large wind shield. This work will help es-

tablish the most accurate techniques and methodologies for mea-
suring the snow water equivalent of solid precipitation events.  
They also conduct research on the effects of wind shields around 
precipitation gauges.  This article describes several precipitation 
measurement devices currently being tested at Marshall Field: 
wind shields, weighing precipitation gauges, tipping buckets, and 
hotplate precipitation gauges.

Wind Shields
      A wind shield is a barrier made of wooden or metal strips 
that prevents wind from blowing the precipitation over the top of 
the gauge. The Intercomparison study recommended the Double 
Fence (DFIR) wind shield, which is an octagonal double fence 
shield, as the accuracy standard (Figure 1a).  Research has found 
that without a wind shield, gauges can under-estimate precipita-
tion by 50% or more during windy events (Landolt et al. 2004).  
The diameter of a wind shield can also effect measurement.  
Wind shields that are too small can lead to downward forcing 
of precipitation and insuffi cient collection of the solid precipita-
tion.  Wind shields that are suffi ciently large cause turbulence in 
the air fl owing over the gauge rather than downward forcing and 
measurements closer to the accuracy standard set by the WMO 
(Landolt et al. 2004).  Overall, most gauges benefi t from the 
addition of a wind shield, however, there must be enough room 
around the gauge to add a suffi ciently large wind shield.  

The National Center for Atmospheric Research’s Marshall Field:     
Winter Weather Precipitation Research

By Julie Malmberg, Western Water Assessment

Figure 1a. The standard wind shield as set by the WMO 
at Marshall Field (all photos are courtesy of Marshall Field 
Winter Weather Group at NCAR).
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Weighing Precipitation Gauges
     Weighing precipitation gauges measure precipitation amount 
and rate of accumulation by analyzing the resonating frequency 
of wires that hold up a bucket inside the gauge.  As the weight 
of the precipitation in the gauge increases, the frequency of the 
wires will change.  A data logger stores the frequencies at set time 
intervals (usually one minute), allowing for frequent accumula-
tion and rate reports.  During snow events, most weighing gauges 
have a heating element to melt snow and ice to calculate the snow 
water equivalent. Two types of weighing precipitation gauges 
being tested at Marshall Field include the Vaisala All Weather 
Precipitation gauge and the Geonor gauge (Figure 1b).  The Na-
tional Weather Service uses weighing precipitation gauges at all 
their Automated Surface Observing System sites.  
     The benefi ts of weighing gauges are that they are able to mea-
sure liquid and solid precipitation events.  Also, when a weighing 
gauge is used with a wind shield, the measurements show accu-
racy similar to the WMO standards.  However, weighing gauges 
are typically expensive and require a power source for both the 
data logger and the heating element.  Researchers at Marshall 
Field have also found that snow can accumulate in the funnels 
leading to the collection bucket causing, inaccurate reports. 

Tipping Bucket Precipitation Gauges
     Tipping buckets work similar to weighing precipitation gauges 
because they both collect precipitation through a heated funnel 
leading to a bucket (Figure 1c).  Tipping buckets then send the 
precipitation to one of two smaller buckets.  The buckets are on 
a pivot and work in a see-saw fashion; each time one bucket is 
fi lled with precipitation, it is triggered to tip the precipitation into 

a larger bucket.  Each time a bucket is tipped, a sensor records the 
event.  The number of times each bucket is tipped and the amount 
of time between each tip are used to calculate precipitation rate 
and total accumulation.  The buckets are carefully calibrated to 
determine how much precipitation will trigger the bucket to tip.   
     Like the weighing precipitation gauge, the tipping bucket has 
accuracy similar to the WMO standard when it is used with a 
wind shield.  Tipping buckets need a heating element (or anti-
freeze) and a power source.  However, researchers at Marshall 
Field have found that tipping buckets freeze more often than 
other types of gauges during solid precipitation events even with 
a heating element.  Also, if an event ends before a bucket is trig-
gered to tip, that amount of precipitation remaining in the bucket 
will not be included in the total accumulation.  Each bucket holds 
approximately 0.001 inch of precipitation, so the amount not 
recorded may be small, but can lead to errors in accumulation.   

Hotplate Precipitation Gauges
     Hotplate gauges consist of two plates, one on top of the other, 
both heated to 90˚C (194˚F) (Figure 1d).   As snow falls onto the 
top plate, the plate cools.  The hotplate gauge then measures the 
time it takes to evaporate the precipitation off the gauge and heat 
back up to 90˚C.  The bottom plate is heated to the same tempera-
ture as the top plate and is able to factor out cooling due to wind.   
The difference between the power required to heat the top plate 
compared to the bottom plate is proportional to the precipita-
tion rate.  Scientists at Marshall Field are testing several hotplate 
gauges manufactured by Yankee Environmental Systems, Inc.

Figure 1c. A Tipping Bucket Precipitation Gauge.

On the Web
For more information about the different types of gauges studied at Marshall Field, visit their web page at:•  http://www.rap.ucar.edu/projects/
winter/sites/MAR1/
More detailed data about the instrumentation, realtime webplots, and contact information are all available on the web page.  

Figure 1b. A Geonor Gauge, which is an example of
Weighing Precipitation Gauge.
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     The benefi ts of hotplate precipitation gauges are that they do 
not have moving parts, they do not require a wind shield, they do 
not require anti-freeze, and they provide fairly accurate data as 
compared to the WMO standards.  However, hotplate gauges are 
expensive, do not always perform as well in high wind events, 
and they do require a power source.  

Conclusion
     Accurate solid precipitation measurements are important for 
determining snowpack and water availability.  A wide variety 
of gauges are tested and developed at NCAR’s Marshall Field 
in order to improve accuracy of measurement.  It is important 
to develop precipitation gauges that are smaller than the WMO 
standard DFIR wind shield, but most do require some type if 
wind shield and a power source.  With continued research and 
development at Marshall Field, less expensive and more accurate 
solid precipitation gauges are being developed.  Utilization of 
these gauges over a wide area and elevation range in the west-
ern U.S. can lead to more accurate precipitation measurements, 
which would be useful for water managers’ annual projections 
and operations. 

Thank you to Scott Landolt of NCAR’s Winter Weather Team for 
all his help!

Works Cited
Goodison, B., P. Louie, and D. Yang.  1998.  WMO Solid   
 Precipitation Measurement Intercomparison Final  
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Cole.  2004.  Characterization of Wind Flow in and around  
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Figure 1d. A Hotplate Precipitation Gauge.
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Colorado River Interim Guidelines for Lower Basin Shortages and 
the Coordinated Operations for Lake Powell and Lake Mead & 

Efforts Addressing Climate Change and Variability
By Carly Jerla, Lower Colorado Region Bureau of Reclamation  & Jim Prairie, Upper Colorado Region Bureau of Reclamation

Introduction
     The Colorado River is a critical resource in the West, but only 
through careful planning and management by the Bureau of Rec-
lamation (Reclamation) can the River accommodate the multiple 
needs, including residential, industrial, agricultural, hydropower 
generation, environmental, and recreational of seven western 
states and Mexico.  The two largest reservoirs on the Colorado 
River (and in the entire U.S.) are Lake Powell (24.322 million 
acre-feet) and Lake Mead (26.159 million acre-feet).  From 2000 
to 2005, the Colorado River region experienced the worst drought 
conditions in approximately one hundred years of recorded his-
tory, and Lakes Powell and Mead dropped from nearly full to 
approximately 46 percent of capacity.  At that time, there were no 
specifi c operational guidelines to address the operations of Lake 
Powell and Lake Mead during drought and low reservoir condi-
tions.  In order to provide a greater degree of certainty to Colo-
rado River water users and managers during times of prolonged 
drought, Reclamation was tasked with developing a management 
plan for the Colorado River Basin that includes interim guidelines 
for coordinated operations of Lakes Mead and Powell and Lower 
Basin shortage.  
     Through the National Environmental Policy Act (NEPA) 
process, Reclamation simulated new operations under a variety 
of hydrologic conditions and evaluated these in an Environmental 
Impact Statement (EIS).  This article describes the NEPA process 
and the resulting Interim Guidelines. In addition we describe two 
additional analyses which appear in appendices of the Final EIS: 
Appendix N is a quantitative sensitivity analysis of the Colorado 
River Basin hydrology to variability as described by paleo-
reconstructions of streamfl ows; Appendix U assesses the state 
of knowledge with regard to climate change on the Basin and 
prioritizes future research and development needs.

NEPA Process
     In May of 2005, the Secretary of the Department of the Inte-
rior (Secretary) tasked the Basin States1 to develop a consensus 
plan to mitigate drought in the Colorado River Basin (Basin). 
The Secretary was clear that the Department was committed to 
developing guidelines with or without the States’ consensus. 
Accordingly, the Secretary directed Reclamation to engage in 
a process to develop guidelines for Lower Basin shortages and 
the operation of Lake Powell and Lake Mead, particularly under 

drought and low reservoir conditions. Later that year, Reclama-
tion announced the intent to initiate a NEPA process to develop 
such guidelines.
     During the scoping phase of the NEPA process, three impor-
tant considerations were identifi ed. The fi rst consideration was 
to encourage conservation of water, particularly during times of 
drought. The second was to consider reservoir operations at all 
operational levels, not just when reservoirs are low.  The last con-
sideration was to establish operational guidelines for an interim 
period to gain valuable operational experience to inform future 
management decisions. 
     A broad range of reasonable alternatives were analyzed in the 
Final Environmental Impact Statement (Final EIS). These alter-
natives were developed in coordination with a diverse body of 
stakeholders, including the Basin States, a consortium of environ-
mental non-governmental organizations (NGOs), Native Ameri-
can tribes, federal agencies, and the general public. The Basin 
States submitted a consensus alternative in June 2006 signifying 
a historical agreement on issues of this magnitude.
     The Preferred Alternative (PA), based on the Basin States 
consensus alternative and an alternative submitted by the envi-
ronmental NGOs called “Conservation Before Shortage,” was 
comprised of four key operational elements.  These emerged from 
the three considerations identifi ed during the scoping phase. 

Shortage strategy for Lake Mead and the Lower Division   1. 
states: The PA proposed discrete levels of shortage volumes 
associated with Lake Mead elevations to conserve reservoir 
storage and provide water users and managers in the Lower 
Basin with greater certainty to know when, and by how 
much, water deliveries will be reduced during low reservoir 
conditions.
Coordinated operations of Lake Powell and Lake Mead2. : The 
PA proposed a fully coordinated operation of the reservoirs 
to minimize shortages in the Lower Basin and to avoid risk 
of curtailments of water use in the Upper Basin.
Mechanism for the storage and delivery of conserved system 3. 
and non-system water in Lake Mead: The PA proposed the 
Intentionally Created Surplus (ICS) mechanism to provide 
for the creation, accounting, and delivery of conserved sys-
tem and non-system water thereby promoting water conser-
vation in the Lower Basin.
Modifying and extending elements of the existing Interim 4. 

1 The Basin States are comprised of Arizona, California, and Nevada in the Lower Basin and Colorado, New Mexico, Utah, and Wyoming in the 
Upper Basin.
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Surplus Guidelines (ISG), which determines those condi-
tions under which surplus water is made available for use 
within the Lower Division states: The PA extended the 
term of the ISG and modifi ed those guidelines by elimi-
nating the most liberal surplus conditions, thereby leav-
ing more water in storage to reduce the severity of future 
shortages.

Final Decision
     A Record of Decision (ROD) was issued in December 
2007 offi cially adopting the guidelines (Interim Guidelines) 
set forth in the PA. The ROD implements a robust solution 
to the unique challenges facing Reclamation in managing the 
Colorado River. The Interim Guidelines are limited in dura-
tion, extending through 2026.  This provides an opportunity 
to gain valuable operating experience for the management 
of Lake Powell and Lake Mead, and to improve the basis for 
making additional future operational decisions, whether during 
the interim period or thereafter. The shortage strategy element 
for Lake Mead includes a provision for additional shortages to 
be considered, after appropriate consultation. The coordinated 
operation element allows for the adjustment of Lake Powell 
releases to respond to low reservoir storage conditions in either 
Lake Powell or Lake Mead (Figure 2a). The water conservation 
element encourages effi cient use and management of Colorado 
River water and enhances conservation opportunities in the 
Lower Basin and the retention of water in Lake Mead through 
adoption of the ICS mechanism. Finally, the Basin States have 
agreed to address future controversies on the Colorado River 
through consultation and negotiation before resorting to litiga-
tion. The Interim Guidelines preserve and provide Reclamation 
the fl exibility to deal with and adapt to further challenges such 
as climate change and more persistent drought.

Efforts to Address Climate Change and Variability
     Acknowledging and responding to the potential impacts of 
climate change and increased hydrologic variability, Reclama-
tion empanelled a group of leading climate experts during the 
Interim Guidelines development process.  The Climate Tech-
nical Work Group assessed the state of knowledge regarding 
climate change in the Basin and prioritized future research and 
development objectives. Their fi ndings and recommendations 
were published as an appendix to the Final EIS (Appendix U) 
and are soon to be re-published, with no change in content, as 
a stand-alone report. The recommendation of the Work Group 
was to include a qualitative discussion of climate change and 
variability accompanied by a quantitative sensitivity analysis 
using paleoclimate evidence.  This became Appendix N of the 
Final EIS.

Appedix N of the Final EIS
     Though the Final EIS was primarily based on the re-sampled 
historical record, Appendix N analyzed the impacts of hydrolo-
gies outside the historical range of fl ows.  In particular, the 
analysis is of the sensitivity of hydrologic resources (e.g. reser-
voir storage, reservoir releases, and river fl ows) to alternative 
hydrologic scenarios methodologies (e.g. derived from stochastic 
hydrology and tree-ring-based paleo reconstructions).  For ex-
ample, Figure 2b compares the results of two alternative paleo-
hydrologic scenarios with the resampled historical record (Direct 
Natural Flow) for the “No Action Alternative” and the “Preferred 
Alternative” in terms of the risk of falling below the minimum 
power pool at Lake Powell. The Direct Paleo scenario directly re-
samples the recent Lees Ferry reconstruction completed by Meko 

1Subject to April adjustments that may result in balancing 
releases or releases according to the Equalization Tier.
2These are amounts of shortage (i.e., reduced deliveries in 
the United States).
3If Lake Mead falls below elevation 1,025 feet, the Depart-
ment will initiate efforts to develop additional guidelines for 
shortages at  lower Lake Mead elevations. 

Figure 2a. Prescribed operations at Lake Powell and Lake 
Mead in the Interim Guidelines. The Interim Guidelines were 
implemented for the fi rst time in water year 2008. The current 
conditions at Lake Powell and Lake Mead are shown below. 
Current projections for water year 2009 operations show Lake 
Powell in the Upper Elevation Balancing Tier releasing 8.23 
maf, with the potential for increased releases depending on 
future Powell infl ow projections. The ICS surplus condition is 
the criterion governing operation of Lake Mead for calendar 
year 2009. 
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Figure 2b.  Scenarios of 
Lake Powell end-of-July 
water elevations. Percent 
of values less than or 
equal to elevation 3,490 
feet (4maf). Comparison of 
Direct Natural Flow Record 
to Meko et al. reconstruc-
tions (Nonparamentric and 
Direct Paleo)No Action 
Alternative (NA) and 
Preferred Alternative (PA). 
(Source: Figure N-4 in Ap-
pendix N)

On the Web
More information relating to the Interim Guidelines, including technical details, development process and environmental effects can be • 
found in either the ROD or Final EIS. Both are available on Reclamation’s website at: http://www.usbr.gov/lc/region/programs/strategies.
html

et al. (2007) that extends back to the year 762. The Nonparamet-
ric Paleo Conditioned scenario blends the hydrologic state (e.g., 
wet or dry) from the paleo reconstruction with the fl ow magni-
tudes from the historical record. It is evident that the alternative 
hydrologies increase the range of variability seen in key decision 
variables, particularly in the extremes. 
     In addition to the qualitative discussion of climate change 
included in the Final EIS, the Climate Technical Work Group 
also recommended the following for future research and devel-
opment critical to the continued incorporation of climate change 
information in Reclamation’s long-term planning:

Improve availability and temporal resolution of regional 1. 
climate projections.
Improve ability to model runoff under climate change2. 
Investigate paradigm for Colorado River Basin precipitation 3. 
response.
Diagnose and improve existing climate models before add-4. 
ing additional features.
Investigate changes in modeled climate variabaility at mul-5. 
tiple time scales.
Improve understanding of surface water, groundwater and 6. 
land cover interaction.
Improve prediction of interdecadal oscillations7. 
Investigate use of paleo record to inform modeled 8. 
streamfl ow variability.
Interact with Federal Climate Change Science Program and 9. 
other climate change research initiatives.

     A sampling of research presently underway that addresses 

select recommendations of the Climate Technical Work Group 
includes a project lead by NOAA addressing recommendation 2. 
This project is working to understand and document the different 
biases resulting from hydrologic models to improve interpreta-
tion and comparison of differing runoff projections in the Basin. 
Along with NOAA members, team members from USGS, NWS, 
NRCS, University of Washington, and the Scripps Institute of 
Oceanography are comparing the associated runoff from a col-
lection of dynamic and statistical models maintained by each 
group given prescribed future climate scenarios. 
     Addressing recommendations 2 and 8, a pilot study by 
Reclamation in both the Gunnison River Basin and the Upper 
Missouri River Basin is comparing runoff generated with a dy-
namic rainfall runoff model (i.e., NWS River Forecast System), 
nonparametric statistical techniques, and conditioning both with 
and without paleo reconstructions to evaluate and document 
the strengths and weaknesses of each method. Reclamation is 
also engaged in collaborative research efforts and partnerships 
through ongoing research at both the University of Arizona and 
the University of Colorado seeking to improve predictions of in-
terdecadal oscillations and advance understanding of their effects 
on Basin runoff addressing recommendation 5 and 7. 

Reference
Meko, D. M, C. A. Woodhouse, C. A. Baisan, T. Knight, J. J. Lu-  
     kas, M. K. Hughes, and M. W. Salzer. 2007. Medieval 
     Drought in the Upper Colorado River Basin. Geophysical
     Research Letters. 34, L10705.
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Recent Climate Conditions               

     Both the SPI and Drought Monitor are used as drought indica-
tors, but they are developed using different data.  The SPI is solely 
a function of precipitation, while the Drought Monitor incorporates 
a broader scope of factors including precipitation, temperature, 
the Palmer Drought Severity Index, soil moisture, streamfl ow, 
vegetation stress, and socioeconomic impacts. The 3-month SPI 
refl ects short-term precipitation patterns, and can therefore vary 
from month-to-month in response to changes in monthly aver-
age precipitation. Long-term precipitation trends are indicated by 
the 36-month SPI maps and the Drought Monitor, however the 
Drought Monitor is more sensitive to changes in monthly average 
precipitation than the 36-month SPI.  

      December precipitation totals in southern Utah and central/
southwestern Colorado (Figure 3c) were anomalously high, 
exceeding 200% of average (Figure 3d). As a consequence, the 
3-month SPI from January 2009 categorizes the climate divisions 
in these areas as near normal (-0.74 to +0.74) to moderately wet 
(+0.75 to +1.24; Figure 3f). This is change from the November 
3-month SPI (Figure 3e), where the same divisions were catego-
rized as moderately dry (-1.24 to -0.74) to very dry (-1.99 to -1.25). 
Relatively less precipitation fell in areas east of the Continental 
Divide (Figure 3c) where totals were 40% to 120% of average 
(Figure 3d). Compared with the November 3-month SPI (Fig-
ure 3e), the climate divisions in eastern (Continued on Page 10)              

This section of the IWCS has undergone some changes for this issue!  Monthly average temperature and precipitation are integrated with 
the Regional Standardized Precipitation Index (SPI) and the U. S. Drought Monitor in this new Recent Climate Conditions section. 

Figure 3a. Average temperature for the 
month of December 2008 in °F.
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Figure 3b. Departure from average 
temperature for the month of December 
2008 in °F.
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Notes
     The monthly average temperature and precipitation maps (Figures 3a and 3c) are derived from measurements at individual meteo 
rological stations and interpolating (estimating) values between known points to produce continuous categories.  Interpolation proce-
dures can cause incorrect values in data-sparse regions.  For maps with individual station data, please see web sites in the On the Web 
box.  Figures 3a–b are experimental products from the High Plains Regional Climate Center. These data are considered experimental 
because they utilize the most recent data available, which have been subject to minimal quality control. The data in Figs. 3 c-d come 
from NOAA’s Climate Prediction Center.  The maps are created and updated daily by NOAA’s Earth System Research Laboratory. 
     In the departure from average temperature map (Figure 3b), average refers to the arithmetic mean of annual data from 1971–2000.  
In the percent of average precipitation map (Figures 3d), average refers to the arithmetic mean of annual data from 1996-2006.  This 
period of record is only eleven years long because it includes SNOTEL data, which was included in this dataset beginning in 1996. 
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Figure 3c. Average precipitation for the 
month of December 2008 in °F.

Figure 3d. Percent of average precipita-
tion for the month of December 2008.
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Location New Record Old Record
December 2
Bryce Canyon, 
UT High Max T 59ºF 54ºF 1958

Capitol Reef 
National Park, 
UT

High Max T 59ºF 57ºF 1995

Hite Ranger 
Stn., UT High Max T 60ºF 60ºF 1999

Randolph, UT High Max T 55ºF 51ºF 1998

Rock Springs, 
WY High Max T 52ºF 52ºF 1972

December 3
Brianhead, UT High Max T 42ºF 41ºF 1998

Bryce Canyon, 
UT High Max T 56ºF 54ºF 1977

Bullfrog, UT High Max T 67ºF 65ºF 1999

Duchesne, UT High Max T 60ºF 56ºF 1995

Escalante, UT High Max T 65ºF 65ºF 1995

Hite Ranger 
Stn., UT High Max T 67ºF 65ºF 1999

Randolph, UT High Min T 28ºF 20ºF 1998

December 4
Denver 
Airport, CO Low Min T -5ºF -5ºF 1909

December 7
Cheyenne 
Airport, WY Low Max T 44ºF 38ºF 1984

Rawlins 
Airport, WY High Max T 50ºF 50ºF 1965

December 9
Alamosa, CO Max Snow 2.2” 1.7” 1986

December 14
Casper, WY Low Min T -18ºF -9ºF 1967

Denver 
Airport, CO Low Min T -18ºF -14ºF 1901

Rock Springs, 
WY Low Min T -10ºF -3ºF 1987

December 15
Bryce Canyon, 
UT Low Min T -22ºF -11ºF 1972

Casper, WY Low Min T -20ºF -11ºF 1951

Cheyenne 
Airport, WY Low Min T -13ºF -9ºF 1884

CO Springs, 
CO Low Max T 5ºF 12ºF 1967

Denver 
Airport, CO Low Min T -19ºF -6ºF 1951

Pueblo, CO Low Max T 8ºF 16ºF 1951

December 16
Denver 
Airport, CO Low Min T -8ºF -8ºF 1897

December 17
Cedar City 
Airport, UT Low Min T -1ºF 3ºF 1984

Alta, UT Low Max T 14ºF 16ºF 1996

Cedar City 
Airport, UT Low Max T 23ºF 23ºF 1967

December 18
Hankesville, 
UT Max Snow 4.0” 3.5” 1911

Kanab, UT Max Snow 5.0” 4.0” 1967

Pleasant 
Grove, UT Max Snow 7.0” 4.0” 1967

Richfi eld, UT Max Snow 4.0” 3.0” 1914

December 23
Bryce Canyon, 
UT Low Min T -9ºF -9ºF 1970

Grand 
Junction, CO Max Precip. 0.31” 0.22” 1924

December 25
Salt Lake City, 
UT Max Snow 7.2” 5.9” 1943

December 28
Bryce Canyon, 
UT Low Max T 17ºF 18ºF 1974

Cedar City 
Airport, UT Low Max T 20ºF 20ºF 1988

Ferron, UT Low Max T 19ºF 19ºF 1962

Table 3. Record temperature and precipitation events in the Intermountain West during December 2008. 

Recent Climate Conditions (Continued)              
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+3.00 and above Exceptionally Wet 

+2.00 to +2.99 Extremely Wet

+1.25 to +1.99 Very Wet

+0.75 to +1.24 Moderately Wet

-0.74 to +0.74 Near Normal

-1.24 to -0.75 Moderately Dry

-1.99 to -1.25  Very Dry

-2.99 to -2.00 Extremely Dry

-3.00 and below Exceptionally Dry

Figure 3f. 3-month Intermountain West 
regional Standardized Precipitation Index from 
January 2009 (data from 10/1/08–12/31/08).  

Figure 3g. 36-month Intermountain West 
regional Standardized Precipitation Index from 
January 2008  (data from 01/01/06– 12/31/08).

Notes
     The SPI is an index based on the probability of record-
ing a given amount of precipitation, and the probabilities 
are standardized so that an index of zero indicates the 
median precipitation amount (half of the historical precipi-
tation amounts are below the median, and half are above 
the median). NOAA National Climatic Data Center (NCDC) 
computes the SPI for several time scales, ranging from one 
month to 24 months, to capture the various scales of both 
short-term and long-term drought. An index value of -1 indi-
cates moderate drought severity and means that only 15% 
would be expected to be drier.  An index value of -2 means 
severe drought with only 2.5% of years expected to be drier, 
etc. Figures 3e–g are from the Western Regional Climate 
Center, which uses data from the NCDC and NOAA Climate 
Prediction Center.

Figure 3e. 3-month Intermountain West regional 
Standardized Precipitation Index from November 
2008 (data from 08/1/08–10/31/08).  

(Continued from Page 8) Colorado received less precipitation and 
are now categorized as near normal (-0.74 to +0.74; Figure 3f).
     Despite the signifi cant differences between the November 
2008 and January 2009 3-month SPIs, the 36-month SPI map re-
mains relatively unchanged since November. Only the southeast 
corner of Wyoming (Lower Platte climate division) has changed 
categories from moderately dry (-1.24 to -0.75) to near normal 
(-0.74 to +0.74; Figure 3g). Divisions in southwest Wyoming 
and western Utah are continuing to experience average to below 
average precipitation (Figure 3d), and are thus still categorized as 
very dry (-1.99 to -1.25) on the 36-month SPI map.
     The January 13, 2009 drought monitor (Figure 3h) refl ects the 
dry conditions in western Utah and southwest Wyoming as in-
dicated by the 36-month SPI. In western Utah, drought intensity 
remains in the severe category (D2), and southwest Wyoming 
continues to be in the abnormally dry category (D1). Above aver-
age precipitation in the southwestern regions of the Intermountain 
West, as indicated by record snowfall and below average temper-
atures (Table 3) resulted in average to above average snowpack 
in the Colorado Rockies (see page 12 for Intermountain West 
Snowpack). This proved enough to remove the D0 categorization 
from this region, according to the Drought Monitor discussion. 
The eastern half of Colorado received below average precipita-
tion in December, and is still categorized as abnormally dry (D0) 
to moderate drought (D1). In Colorado, the agricultural and hy-
drological sectors continue to be impacted (see On the Web Box 
for a link to the Drought Impacts Reporter).

Recent Climate Conditions (Continued)              
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On the Web
For temperature maps like Figures 3a–b and maps of other climate variables including individual station data, visit: • 
http://www.hprcc.unl.edu/maps/current/.  For precipitation maps like Figures 3c–d, which are updated daily visit: http://www.cdc.noaa.gov/
Drought/. For information on temperature and precipitation trends, visit: http://www.cpc.ncep.noaa.gov/trndtext.htm.   
For a list of weather stations in Colorado, Utah, and Wyoming, • visit: http://www.wrcc.dri.edu/summary.
For other precipitation maps including individual station data, visit: • http://www.hprcc.unl.edu/maps/current/. For National Climatic Data 
Center monthly and weekly precipitation and drought reports for Colorado, Utah, Wyoming, and the whole U. S., visit: http://lwf.ncdc.noaa.
gov/oa/climate/research/monitoring.html. 
For information on the SPI, how it is calculated, and other similar products for the entire country, visit: • http://www.wrcc.dri.edu/spi/spi.
html. For information on past precipitation trends, visit: http://www.hprcc.unl.edu/products/current.html. For SPI products directly form the 
NCDC, visit: http://lwf.ncdc.noaa.gov/oa/climate/research/prelim/drought/spi.html.  These maps use the same data as Figures 3e–g, but 
the categories are defi ned slightly differently.
For the most recent Drought Monitor (Figure 3h), released every Thursday, visit: • http://www.drought.unl.edu/dm/monitor/html. This site also 
includes archives of past drought monitors. Drought Impact Reporter (National Drought Mitigation Center): http://droughtreporter.unl.edu/. 
For drought information from the NIDIS Drought Portal, visit:  http://www.drought.gov.

Figure 3h. Drought Monitor from January 5, 2009 (full size) and November 15, 2008 (inset, lower left) for comparison.

Drought Intensity Drought Impact Types

D0 Abnormally Dry

D1 Drought - Moderate

D2 Drought - Severe

D3 Drought - Extreme

D4 Drought - Exceptional

      Delineates dominant impacts

A = Agricultural (crops, pastures, grasslands)

H = Hydrological (water)

(No type = Both impacts)

Notes
     The U. S. Drought Monitor (Figure 3h) and the Drought Monitor discussion are based on expert assessment of variables 
including (but not limited to) the Palmer Drought Severity Index, soil moisture, streamfl ow, precipitation, and measures of vegeta-
tion stress, as well as reports of drought impacts.  It is a joint effort of several agencies.  The U. S. Drought Monitor is released 
weekly (every Thursday) by the National Drought Mitigation Center, and it represents data collected through the previous Tues-
day.  The inset (lower left) shows the western United States from the previous summary’s map.
     

Recent Climate Conditions (Continued)              
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Figure 4a. Snow water equivalent (SWE) as a 
percent of average for available monitoring sites in the 
Intermountain West as of January 1, 2009 (NRCS).

On the Web
For graphs like these visit:•  http://www.wcc.nrcs.usda.gov/gis/snow.html 
-the basin wide maps come out once a month; they are the % of Normal link under “SNOTEL & snow course snow water equivalent”
-the point maps (triangles) are updated daily and are the % of Normal link under “SNOTEL Snow Water Equivalent”
For information about state basins:•  http://www.wcc.nrcs.usda.gov/cgibin/bor.pl and select the state from the dropdown menu.
For Surface Water Supply Index (SWSI) maps, visit: • http://www.wcc.nrcs.usda.gov/wsf/swsi.html

Intermountain West Snowpack data through 12/31/08
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     Snowpack for the 2009 water year started very similarly to 
the 2008 water year.  Dry conditions in October and November 
were followed by snowstorms leading to heavy snow accumula-
tion in December in the southern parts of the Intermountain West 
Region.  As of January 1, snowpack showed signifi cant variabil-
ity across the Intermountain West Region (Figure 4a).  Several 
basins in southern Colorado, southern Utah, and northeast 
Wyoming reported above 150% of average SWE, according to 
NRCS.  On the other hand, basins in central and southwest Wyo-
ming and central Utah reported below 69% of average SWE.  
Individual SNOTEL sites showed some locations in southern 
Colorado and Utah reporting SWE values above 200% of aver-
age as of January 6 (Figure 4b).  Several locations in the central 
portions of each state reported SWE less than 75% of average, 
including two sites (one in central Wyoming, one in northeast 
Utah) reporting less than 50% of average SWE.  
     There is currently a weak La Niña in the equatorial Pacifi c 
Ocean, according to NOAA (see page 14).  However, the general 
pattern of above average snowfall in the southern IMW region 
and below average snowfall in the north is opposite of typical 
La Niña years.  The teleconnection between La Niña and below 
average snowfall in southern Utah is especially strong, but this 
year, like last year, is proving to be different from past La Niña 
years.  

Notes 
     Snow water equivalent (SWE) or snow water content 
(SWC) refers to the depth of water that would result by melting 
the snowpack at the measurement site. Snowpack telemetry 
(SNOTEL) sites are automated stations operated by NRCS that 
measure snowpack. In addition, SWE is measured manually at 
other locations called snow courses.  SWE is determined by mea-
suring the weight of snow on a “pillow” (like a very large bathroom 
scale) at the SNOTEL site. Knowing the size of the pillow and the 
density of water, SWE is then calculated from the weight mea-
surement. Given two snow samples of the same depth, heavy, 
wet snow will yield a greater SWE than light, powdery snow. SWE 
is important in predicting runoff and streamfl ow. 
  

Figure 4b. Current snow water equivalent (SWE) as a 
percent of normal for SNOTEL sites as of January 6, 
2009 (NRCS).  
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Spring and Summer Streamfl ow Forecasts  for the 2009 Runoff Season 

On the Web
For more information about NRCS water supply forecasts based on snow accumulation and access to the graph on this page, visit: • 
http://www.wcc.nrcs.usda.gov/wsf/.
For more information about state basins, visit: • http://www.wcc.nrcs.usda.gov/cgibin/bor.pl and select the state from the dropdown 
menu.
The offi cial NOAA streamfl ow forecasts are available through the following websites of individual River Forecast Centers:• 
- Colorado Basin (includes Great Basin): http://www.cbrfc.noaa.gov/ 
- Missouri Basin (includes South Platte and North Plate: http://www.crh.noaa.gov/mbrfc/ 
- West Gulf (includes Rio Grande): http://www.srh.noaa.gov/wgrfc/ 
- Arkansas Basin: http://www.srh.noaa.gov/abrfc/ 
The NOAA CBRFC has an interactive website that shows streamfl ow forecasts as inputs to reservoirs: • http://www.cbrfc.noaa.gov/
westernwater/

Figure 5. NRCS outlook for natural streamfl ows for spring 
and summer in the Intermountain West region as a percent 
of average streamfl ows (data through January 1, 2009).
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     Streamfl ow forecasts for spring and summer 2009 vary 
widely, from 70–89% of average  in northern and western parts 
of the Intermountain West Region to 110–129% of average in 
southern and eastern portions of the region (Figure 5).  Colorado 
has some of the highest streamfl ow forecasts in the region, with 
most of the state near to above average.  The highest forecast is 
for the Rio Grande River basin and along the Purgatoire River in 
the southern Sangre De Cristo Range.  These streams are forecast 
to produce up to 130% of average, according to the NRCS. The 
lowest forecasts are throughout the South Platte and North Platte 
basins, with forecasts of 70 – 85% of average.  Utah also has a 
wide range of streamfl ow forecasts. The lowest forecast is 60% 
of average on the Bear River at Stewart Dam and the highest 
forecast is to 115% of average on Coal Creek near Cedar City. 
Most fl ows are forecast to be in the 80% to 105% range.   Wyo-
ming has the lowest streamfl ow forecast in the region, with the 
Upper and Lower North Platte Rivers having forecasts varying 
from 40–85% of average. The highest streamfl ow forecast in 
Wyoming is for the Belle Fourche and Cheyenne River Basins of 
up to 130% of average, but most of the state is expected to have 
slightly below average streamfl ows. 
     See page 12 for more information about current snowpack 
conditions.

Notes 
      Forecasts of natural runoff are based principally on measure-
ments of precipitation, snow water equivalent, and antecedent 
runoff, infl uenced by precipitation in the fall before winter snow-
fall (Figure 5). Forecasts become more accurate as more of the 
data affecting runoff are measured (i.e. accuracy increases from 
January to May). In addition, these forecasts assume that climatic 
factors during the remainder of the snow accumulation and melt 
season will have an average affect on runoff. Early season fore-
casts are, therefore, subject to a greater change than those made 
on later dates.
     The graphic shown here is from the NRCS, but the forecast is 
a collaborative effort between the NRCS and the NOAA River Ba-
sin Forecast Centers.  You can see the offi cial NOAA streamfl ow 
forecasts on the individual river basin forecast centers’ websites. 
(See On the Web box below for links to the offi cial NOAA fore-
casts.)
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El Niño Status and Forecast     

On the Web
For a technical discussion of current El Niño conditions, visit the ENSO Diagnostic Discussion, a collaborative effort of the several • 
parts of NOAA, including the research labs, the IRI, and other institutions funded by NOAA: http://www.cpc.ncep.noaa.gov/products/
analysis_monitoring/enso_advisory/ (updated on the second Thursday of the month).
For updated graphics of SST and SST anomalies like fi gure 6a, visit this site and click on “Weekly SST Anomalies”: • http://www.cpc.ncep.
noaa.gov/products/precip/CWlink/MJO/enso.shtml#current.
For more information about El Niño, including the most recent forecasts (Figure 6b), visit: • http://portal.iri.columbia.edu/
climate/ENSO/. The “forecast plume” showing multiple model projections is updated on the third Thursday of the month.
The Multivariate ENSO Index is available at: • http://www.cdc.noaa.gov/people/klaus.wolter/MEI/.

Figure 6a.  Observed SST (upper) and the observed SST anoma-
lies (lower) in the Pacifi c Ocean.  The Niño 3.4 region encompass-
es the area between 120ºW–170ºW and 5ºN–5ºS.  The graphics 
represent the 7-day average centered on January 7, 2009.
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Observed Sea Surface Temperature Anomalies (C°)

     Weak La Niña conditions returned suddenly in late Decem-
ber, with sea surface temperatures (SSTs) along the equatorial 
Pacifi c more than 1°C below average, and subsurface tempera-
tures substantially below average (Figure 6a).  ENSO-neutral 
conditions had reigned in the tropical Pacifi c from June through 
November 2008, following the 2007/8 La Nina episode, accord-
ing to NOAA and its partner the International Research Institute 
for Climate and Society (IRI). 
     Out of a large set of dynamical and statistical forecast mod-
els, over half indicate weak La Niña during the coming Jan-Feb-
Mar season, but nearly all trend back towards neutral conditions, 
which could happen as early as the February–April 2009 season 
(Figure 6b).  Based on model forecasts and current observations 
of the ocean surface and subsurface, there is an estimated 55% 
probability of La Niña conditions persisting over the January–
March season in progress, with the probability of neutral condi-
tions 40–45%, and near-zero chance for El Niño conditions.  For 
the March–May 2009 season, the estimated probability of La 
Niña conditions decreases to 35%, and the probability of ENSO-
neutral conditions increases to 60%.  The CPC ENSO Diagnos-
tic discussion will be updated on the fi rst Thursday of February.
  

Figure 6b. Forecasts made by dynamical and statistical 
models for sea surface temperatures (SST) in the Niño 3.4 
region for nine overlapping 3-month periods from January–
November 2009 (released January 15, 2009).  Forecast 
graphic is from the International Research Institute (IRI) for 
Climate and Society.
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Model Forecasts of ENSO from January 2008

 Observed          Forecast

Statistical

NASA GMAO
NCEP CFS
JMA
SCRIPPS
LDEO
AUS/POAMA
ECMWF
UKMO
KMA SNU
ESSIC ICM
ECHAM/MOM
COLA ANOM
MetFRANCE
JPN-FRCGC

CPC MRKOV
CDC LIM
CPC CA
CPC CCA
CSU CLIPR
UBC NNET
FSU REGR
UCLA-TCD

Notes
     Two NOAA graphics in Figure 6a show observed SST (upper) and 
SST anomalies (lower) in the Pacifi c Ocean, averaged over a recent 
7-day period. Data are from satellite observations and the NOAA TAO 
array of 70 moored buoys spread out over the Pacifi c Ocean, cen-
tered on the equator. The buoys measure temperature, currents, and 
winds and transmit data in real-time.  NOAA uses these observations 
to predict short-term (a few months to one year) climate variations.      
Figure 6b shows forecasts for SST forecasts in the Niño 3.4 region 
for nine overlapping 3-month periods. “Niño 3.4” refers to the region 
of the equatorial central Pacifi c from 120°W to 170°W and 5°N to 5°S, 
which is used as an SST-based index for defi ning ENSO.  Abbrevia-
tions represent groups of three months.
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Temperature Outlook February - June 2009 (Released January 15, 2009)     

    The latest temperature outlooks for February 2009 from the NOAA 
Climate Prediction Center indicate a slightly enhanced risk of below av-
erage temperatures in western Wyoming, northern Utah, and northwes-
tern Colorado, and equal chances for above-, near-, or below-average 
temperatures for the rest of the Intermountain West (Figure 7a). Colder-
than-average temperatures across the northwest U.S. are consistent with 
La Niña composites. Due to considerable snow cover, the probability 
of below-average temperatures is extended across parts of the Interior 
West. 
     The temperature outlooks for the February-April season and into the 
spring (Figures 7b–d) call for above average temperatures for much of 
the southern tier of the U.S including most of Intermountain West. This 
temperature pattern is supported by a range of numerical models and 
statistical tools and is typical of La Niña winters. La Niña effects are 
assumed to linger into the March–May season; forecasts for April–June 
and beyond rely on long-term temperature trends in the Western U.S.  
All or parts of Wyoming, however, are forecast for Equal Chances (EC) 
in these seasons (Figures 7b–d).
     The February 2009 precipitation forecast will be updated on Janu-
ary 31st on the CPC web page. Because of the shorter lead-time, the 
“zero-lead” forecast (i.e. on the last day of the previous month) often 
has increased skill over the half-month lead forecasts shown here. The 
Seasonal Outlooks are updated on the third Thursday of the month, and 
the next one will be issued on February 19th.

Notes
     The CPC seasonal temperature outlooks predict the likelihood 
(percent chance) of temperatures occurring in the above-average, near-
average, and below-average categories.  The numbers on the maps do 
not refer to actual temperature values, but to the probability, in percent, 
that temperatures will be in one of these three categories. The skill of the 
temperature outlooks largely comes from the status of ENSO and recent 
trends.  The categories are defi ned based on the 1971–2000 climate 
record; each 1- or 3-month period is divided into 3 categories (terciles), 
indicating the probabilities that the temperature in the period will fall into 
the upper third of the years (upper tercile), the middle third of the years 
(middle tercile, or around average), or the lowest third of the years (lower 
tercile).  The forecast map depicts the probability that temperature will 
be in the above-average (A, orange shading) or below-average (B, blue 
shading) tercile--with a corresponding decrease in the opposite category. 
The near-average category is preserved at 33.3% likelihood, unless the 
anomaly forecast probability is very high. Equal Chances (EC) repre-
sents equal chances or a 33.3% probability for each tercile, indicative of 
areas where signals are weak or confl icting and the reliability (i.e., ‘skill’) 
of the forecast is poor.  For a more detailed description, see notes on the 
precipitation outlook page.

On the Web
For more information and the most recent forecast images, visit: • http://www.cpc.ncep.noaa.gov/products/predictions/90day/. Please note 
that this website has many graphics and may load slowly on your computer.
The CPC “discussion for non-technical users” is at: • http://www.cpc.noaa.gov/products/predictions/90day/fxus05.html.
For IRI forecasts, visit: • http://iri.columbia.edu/climate/forecast/net_asmt/.
More information about temperature distributions at specifi c stations in Colorado, Utah, Wyoming, and across the West can be found at • 
the Western Regional Climate Center, http://www.wrcc.dri.edu/CLIMATEDATA.html.
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B = Below
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Figure 7a.  Long-
lead national tem-
perature forecast for 
February 2009.

Figure 7b.  Long-lead 
national temperature 
forecast for February–
April 2009.

Figure 7d.  Long-lead 
national temperature 
forecast for April–June 
2009.

Figure 7c.  Long-lead 
national temperature 
forecast for March–
May 2009.
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Precipitation Outlook  February – June 2009 (Released on January 15, 2008)

Figure 8a. Long-
lead national pre-
cipitation forecast 
for February 2009.

Figure 8c. Long-
lead national 
precipitation 
forecast for March–
May 2009.
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B = Below
50.0–59.9%
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     The CPC precipitation outlook for the February 2009 and 
the February–April season (Figure 8a–b) show “EC” or equal 
chances for above-, near-, or below-average precipitation for the 
Interior West. However, in the March–May season dry condi-
tions are forecast for the southwest and northward into western 
Colorado and southern Utah (Figure 8c).  This increased risk of 
dry conditions includes much of the Intermountain West in the 
April-June season (Figure 8d). Dry conditions in the southwest, 
including parts of the Intermountain West, are a typical La Niña 
signal. These anomalies are derived primarily from the consolida-
tion forecast (CON, see feature article in the June 2008 Summary) 
and La Niña composites. EC indicates that no skillful information 
on precipitation is available.  
     The February 2009 precipitation forecast will be updated 
on January 31st on the CPC web page. Because of the shorter 
lead-time, the “zero-lead” forecast (i.e. on the last day of the 
previous month) often has increased skill over the half-month 
lead forecasts shown here. The Seasonal Outlooks are updated on 
the third Thursday of the month, and the next one will be issued 
on February 19th.

Notes
     The seasonal precipitation outlooks predict the likelihood 
(percent chance) of precipitation occurring in the above-average, 
near-average, and below-average categories.  The numbers on 
the maps do not refer to actual precipitation values, but to the 
probability in percent that precipitation will be in one of these three 
categories. The categories are defined based on the 1971–2000 
climate record; each 1- or 3-month period is divided into 3 catego-
ries (terciles), indicating the probabilities that the precipitation in 
the period will fall into the upper third of the years (upper tercile), 
the middle third of the years (middle tercile, or around average), 
or the lowest third of the years (lower tercile), each with a 33.3% 
chance of occurring. The middle tercile is considered the near-
average (or normal) precipitation range.  The forecast indicates 
the likelihood of the precipitation occurring in the below-average 
(B, brown shading) or above-average (A, green shading) --with 
a corresponding decrease in the opposite category, The near-
average category is preserved at 33.3% likelihood, unless the 
anomaly forecast probability is very high.
     Thus, areas with dark brown shading indicate a 40.0–50.0% 
chance of below-average, a 33.3% chance of near-average, 
and a 16.7–26.6% chance of above-average precipitation. Light 
brown shading displays a 33.3–39.9% chance of below-average, 
a 33.3% chance of near-average, and a 26.7–33.3% chance 
of above-average precipitation and so on. Equal Chances (EC) 
represents equal chances or a 33.3% probability for each tercile, 
indicative of areas where signals are weak or conflicting and 
the reliability (i.e., ‘skill’) of the forecast is poor. “N” indicates an 
increased chance of near-average conditions, but is not forecast 
very often.

Figure 8b. Long-
lead national pre-
cipitation forecast 
for February–April 
2009.

Figure 8d. Long-
lead national 
precipitation 
forecast for April–
June 2009.
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Precipitation Outlook Continued
     The experimental forecast guidance for the January–
March winter season shows an increased chance of 
dry conditions for northeastern Colorado (Figure 8e), 
while leaving the door open for a ‘normal’ to wet late 
winter from northern Utah through western Colorado. 
The Jan–March guidance has been consistent in several 
months of issued guidance, and is consistent with La 
Niña conditions, as well as with the strong negative 
phase of the Pacifi c Decadal Oscillation that has be-
come entrenched since last summer. The winter season 
forecast is not as uniformly dry as the fall season 
forecast was, leaving the possibility of at least adequate 
moisture for the mountains of Utah, Colorado, and 
New Mexico.
     The Experimental Precipitation Forecast Guid-
ance for the southwest is based on a variety of forecast 
indicators. This forecast is one of those included in dis-
cussions to develop the CPC offi cial outlooks. A more 
detailed discussion of these forecasts will be updated 
on the web on January 23rd, including the fi rst guid-
ance for April–June 2009. 

Notes
     The experimental guidance for seasonal future 
precipitation (Figure 8e) shows the most recent forecast 
of shifts in tercile probabilities. In order to be shown on 
this map, a forecast tilt in the odds has to reach at least 
3% either towards wet (above-average), dry (below-
average), or near-normal (average). Shifts towards the 
wettest (driest) tercile are indicated in green (red), and 
are contoured in 5% increments, while near-normal tilts 
of at least 3% are indicated by the letter “N”. Shifts over 
10% considered signifi cant. Positive (negative) shifts 
between three and fi ve percent are indicated by a green 
(red) plus (minus) sign, while minor shifts of one or two 
percent are left blank in this display.

Figure 8e. Experimental precipitation forecast guidance. 
Forecasted shifts in tercile probabilities for January–March 
2009.

On the Web
For more information and the most recent CPC forecast images,•  visit: http://www.cpc.ncep.noaa.gov/products/
predictions/90day/. Please note that this website has many graphics and may load slowly on your computer.
The CPC “discussion for non-technical users” is at: • http://www.cpc.noaa.gov/products/predictions/90day/fxus05.html.
For IRI forecasts, visit: • http://iri.columbia.edu/climate/forecast/net_asmt/.
More information about precipitation distributions at specifi c stations in Colorado, Utah, Wyoming, and across the West can • 
be found at the Western Regional Climate Center, http://www.wrcc.dri.edu/CLIMATEDATA.html.
The PSD experimental guidance product, including a discussion and executive summary, will be updated by January 19th, • 
and is available on the web at: http://www.cdc.noaa.gov/people/klaus.wolter/SWcasts/index.html
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On the Web
For more drought information, visit: • http://www.drought.noaa.gov/.
Forecasts of drought termination probabilities can be found at: • http://www.ncdc.noaa.gov/oa/climate/
research/drought/current.html.

          According to the U.S. Drought Monitor (page 11), snow-
pack remaining from recent storms brought many improvements 
in the Rocky Mountain region. Readers interested in the next 5 
and 6–10 days can consult the “Looking Ahead” section of each 
week’s DM for near-term drought outlook conditions. The U.S. 
Seasonal Drought Outlook (DO) builds on the DM categories 
to project how these drought areas might change or where new 
drought areas might develop.  
     The DO issued January 15th, projects that drought is likely to 
persist in southeastern Colorado and western Utah over the next 
three months, and projects some improvement in southwestern 
Wyoming and northwestern Utah (Figure 9).  This projection of 
improvement indicates at least a one-category change in drought 
status. The persistence in southeastern Colorado is based on 
climatology. The confi dence in this outlook for the High Plains 
is “Moderate.” There are no new areas of drought development 
elsewhere in the Interior West indicated in this DO.  The next 
Seasonal Drought Outlook will be issued on February 5th. 

Notes
      The Seasonal Drought Outlook (DO) depicts general, large-
scale trends from that date through the end of the forecast period 
(3 to 3.5 months, depending on the date of issue).  The delineated 
areas in the DO (Figure 9) are defi ned subjectively based on 
expert assessment of numerous indicators described above, in-
cluding outputs of short- and long-term forecasting models. Areas 
of continuing drought are schematically approximated from the 
Drought Monitor (D1 to D4). For weekly drought updates, see the 
latest Drought Monitor text on the website (updated weekly) see: 
http://www.drought.unl.edu/dm/monitor.html.  NOTE: The green 
improvement areas imply at least a 1-category improvement in 
the Drought Monitor intensity levels, but do not necessarily imply 
drought elimination.

Seasonal Drought Outlook through April 2009   

Figure 9.  Seasonal Drought Outlook for January 15, 2009–April 2009

Drought Outlook
Drought to persist or intensify

Drought ongoing, some improvements 

Drought likely to improve, impacts ease 

Drought development likely


