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How forecasts are made 
 
Most of the annual streamflow in the western United States originates as snowfall that has accumulated in the mountains 
during the winter and early spring.  As the snowpack accumulates, hydrologists estimate the runoff that will occur when 
it melts.  Measurements of snow water equivalent at selected manual snow courses and automated SNOTEL sites, along 
with precipitation, antecedent streamflow, and indices of the El Niño / Southern Oscillation are used in computerized 
statistical and simulation models to prepare runoff forecasts.  These forecasts are coordinated between hydrologists in the 
Natural Resources Conservation Service and the National Weather Service.  Unless otherwise specified, all forecasts are 
for flows that would occur naturally without any upstream influences. 
 
Forecasts of any kind, of course, are not perfect.  Streamflow forecast uncertainty arises from three primary sources:  (1) 
uncertain knowledge of future weather conditions, (2) uncertainty in the forecasting procedure, and (3) errors in the data.  
The forecast, therefore, must be interpreted not as a single value but rather as a range of values with specific probabilities 
of occurrence.  The middle of the range is expressed by the 50% exceedance probability forecast, for which there is a 
50% chance that the actual flow will be above, and a 50% chance that the actual flow will be below, this value.  To 
describe the expected range around this 50% value, four other forecasts are provided, two smaller values (90% and 70% 
exceedance probability) and two larger values (30%, and 10% exceedance probability).  For example, there is a 90% 
chance that the actual flow will be more than the 90% exceedance probability forecast.  The others can be interpreted 
similarly. 
 
The wider the spread among these values, the more uncertain the forecast.  As the season progresses, forecasts become 
more accurate, primarily because a greater portion of the future weather conditions become known; this is reflected by a 
narrowing of the range around the 50% exceedance probability forecast.  Users should take this uncertainty into 
consideration when making operational decisions by selecting forecasts corresponding to the level of risk they are willing 
to assume about the amount of water to be expected.  If users anticipate receiving a lesser supply of water, or if they wish 
to increase their chances of having an adequate supply of water for their operations, they may want to base their decisions 
on the 90% or 70% exceedance probability forecasts, or something in between.  On the other hand, if users are concerned 
about receiving too much water (for example, threat of flooding), they may want to base their decisions on the 30% or 
10% exceedance probability forecasts, or something in between.  Regardless of the forecast value users choose for 
operations, they should be prepared to deal with either more or less water.  (Users should remember that even if the 90% 
exceedance probability forecast is used, there is still a 10% chance of receiving less than this amount.)  By using the 
exceedance probability information, users can easily determine the chances of receiving more or less water. 
"The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact 
USDA's TARGET Center at (202) 720-2600 (voice and TDD)." 
 
To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil Rights, Office of the Assistant Secretary for Civil Rights, 1400 
Independence Avenue, S.W., Stop 9410, Washington, DC 20250-9410, or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 
377-8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an equal opportunity provider and employer. 



Summary 
2015 turned out to have some of the warmest and wettest months on record.   As a result our snowpack was 
somewhat disappointing, however the precipitation which followed the winter months provided badly needed 
relief for the state.  Water year to date precipitation for December 2015 was 137 percent of average.  As of 
January 1, 2016 snowpack levels across the state are at 139 percent. If you were to look at each basin 
independently the current snowpack depths reflect double the snowpack statewide as compared to the previous 
year.  Every streamflow forecast point for the Rio Grande currently exceeds 100 percent of the average and tops 
the 30 year average at the 50 percent exceedance probability. Additionally, forecast models continue to support 
a very strong El Nino signature in the months to come. I don’t want to get too excited but New Mexico is off to 
a great start!  
 
Snowpack 
During the last week of December a complex storm system produced large amounts of precipitation across the 
Southern US. This massive system brought with it heavy snows with storm reports topping out at 41 inches.  
The southern and eastern portions of the state were blanketed in upwards of two feet of snow with the higher 
elevations in the north receiving equal amounts.  The Rio Grande basin is at 134 percent of the median as 
compared to 76 percent at this time last year. In fact every basin in New Mexico is currently at over 100 percent 
of the median with the Mimbres at 189 percent which is over three times the snowpack level of last year.  
Winter has definitely arrived for New Mexico.  Water users and managers should continue to monitor 
conditions over the next months to determine the impacts of El Nino conditions.  This could affect forecast 
values and users should be prepared for changing conditions. 
 
NEW MEXICO STATEWIDE SNOWPACK Percent of Median Last Year Percent of Median 
CANADIAN RIVER BASIN 134 70 
PECOS RIVER BASIN 159 72 
RIO GRANDE BASIN 134 76 
MIMBRES RIVER BASIN 189 51 
SAN FRANCISCO-UPPER GILA RIVER BASIN 146 34 
ZUNI-BLUEWATER BASINS 166 62 
SAN JUAN RIVER BASIN 122 71 
CHUSKA MOUNTAINS 150 41 
RIO HONDO BASIN 181 72 
Statewide Snowpack  Total 139 67 
# of sites 28 28 
 

 
Precipitation 
Increased precipitation during the end of April marked New Mexico’s slow march out of drought. By mid-May 
extensive precipitation had dramatically improved water-supply prospects and soil moisture for much of the 
state.  July saw small improvements however most of western New Mexico still reflected long-term 
hydrological impacts.  Light to moderate rain fell across the southern sections of New Mexico during August 
and in September pockets of beneficial rain were noted in the northwest corner of the state.  October brought 
tropical moisture and heavy rains to central and eastern New Mexico however most of the rains fell on non-
drought areas. By the last week of October new rain and snow along with precipitation the previous week led to 
further reductions in the coverage of dryness and drought. Reaching December conditions had slowly but surely 
improved over the past 12 months leading to the removal of the remaining drought areas in New Mexico.  This 
marked the first time since November 23, 2010 that New Mexico was drought-free on the map.  Currently, New 
Mexico statewide is at 136 percent of the average for the water year to date as compared to 79 percent at this 
time last year.  
 
 
 
 
 



 
Reservoirs 
During the spring of 2015 snowmelt and runoff occurred early and well below normal for the 5th year in a row. 
The well above normal temperatures through April directly affected the meager snowpack and ultimately New 
Mexico’s reservoir storage levels.  Storage levels are still well below capacity at all lakes across the state.  
Average statewide reservoir storage is only at 28 percent of capacity as of January 1st. As we move into the 
snow season the forecast for our reservoirs looks promising based on the amount of snow New Mexico has 
already received.   
 
 

  
 

 
Streamflow 
The January 1, 2016 forecast numbers from the NRCS continue to show a majority of New Mexico well 
positioned for a better than normal runoff season.  However, it is still very early in the season and weather 
conditions are always subject to change in New Mexico.  With that being said there is very strong evidence 
pointing towards El Nino like winter conditions.  This will bring with it both increased precipitation and below 
normal temperatures across a majority of the state.  Last year melt-out occurred much earlier than normal.  
There is a strong chance that this year will prove differently.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
New Mexico Drought Monitor, real versus perceived conditions? 

 

 
 

Every week, The U.S. Drought Monitor is produced in partnership between the National Drought Mitigation 
Center at the University of Nebraska-Lincoln, the United States Department of Agriculture, and the National 
Oceanic and Atmospheric Administration.  This useful tool uses multiple inputs, including precipitation 
received, to give an indication of the extent and severity of drought conditions nationwide. 2015 proved to be a 
good year for short-term drought improvement across New Mexico.  To sum conditions up for New Mexico 
from May of last year through the fall would be to say, “Wet and Warm”.  Above normal precipitation paved the 
way for removal of short-term drought for the first time since 2010.  Additionally, three months of the year fell 
into the top 10 wettest months and four months fell into the top 10 warmest.   
 
Most models continue to indicate that a strong El Nino will continue through the Northern Hemisphere winter 
2015-16, followed by a weakening and a transition to neutral conditions during the late spring or early summer.  
This El Nino will rank among the three strongest episodes dating back to 1950.  What does this mean for New 
Mexico?  This means that seasonal outlooks continue to indicate an increased likelihood for above-median 
precipitation across the southern tier of the United States.  The January outlook trends toward an above average 
amount of precipitation with an equal chance for above or below normal temperatures.  The three month outlook 
strongly favors above average precipitation with below average temperatures for much of the state.  However, as 
we know weather conditions across New Mexico can rapidly change, water users should continue to closely 
monitor conditions over the next several months. 
 



 
 



 



 
 



 



 
The Canadian River Basin forecasts for the March to June time period are all above the average.  They range 
from 112 percent of average for the Vermejo River near Dawson to 133 percent of average at the Conchas 
Reservoir inflow.  Year-to-date precipitation in the Canadian River Basin is at 138 percent of average. 
Snowpack in the basin is also high at 134 percent of median.  This is an increase of 64 percent from last 
January.  Reservoirs are currently holding 166,800 acre-feet of storage which is an increase of 65,000 acre feet 
from last year at this time.  Reservoir storage in the Canadian River Basin is now at 50 percent capacity as 
compared to 30 percent last year January. 
 
 

 
Canadian River Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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Streamflow forecasts for the Pecos River Basin for the March to July timeframe are positive.  They range from 
141 percent of average for the Pecos River above Santa Rosa Lake to 147 percent of average for the Pecos River 
near Pecos.  December saw 134 percent of the average precipitation which puts the Pecos at 138 percent of 
average for the water year.  Snowpack levels in the Pecos River Basin are at 159 percent of median.  Last year at 
this time we saw 72 percent of median.  As of January 1st reservoir storage in the basin is at 186,900 acre-feet, 
which equates to 12 percent of capacity. 
 

 
Pecos River Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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Streamflow forecasts for the Rio Grande Basin look promising.  Costilla Creek near Costilla currently shows 
119 percent of average for the March to July forecast.   Additionally, for the March to July forecasts the Jemez 
River below Jemez Canyon Dam is at 126 percent of average, and the Rio Grande at San Marcial is at 111 
percent of average.  Year-to-date precipitation is at 130 percent of average.  This is 45 percent above last year’s 
total.  December received 138 percent of the average precipitation as compared to 99 percent last year at this 
time. Snowpack in the basin is off to a strong start at 134 percent of median.  This is 63 percent above last 
year’s percent of average!  Snowpack in southern Colorado affecting the Rio Grande is at 126 percent of 
average which is an increase of 56 percent from last year.  Southern Colorado’s increase in snowpack will 
continue to impact runoff forecasts for the Rio Grande Basin. Current reservoir storage in the basin is 644,000 
acre-feet, up from last year’s 546,700 acre-feet at this time.  This is however only 13 percent of capacity which 
is an increase of only 2 percent from this time last year. 
 

 
Rio Grande Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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The January through May forecast for the Mimbres River at Mimbres is a strong 250 percent of average.  Water 
year-to-date precipitation is at 141 percent of average as compared to 78 percent last year.  The month of 
December saw 153 percent of the average rainfall.  This has dramatically increased snow pack in the basin 
which is at 189 percent of the median.  This is an increase of 138 percent from last year at this time!  
 
Users of NRCS Snow Survey data should be aware, due to reduced budget allocations; the manual snow courses 
at McKnight Cabin and Emory Pass #2 have been discontinued.  Data is still being recorded at the automated 
SNOTEL sites in the Basin. 
 

 

Mimbres River Basin 
Water Supply Outlook Report 

as of January 1, 2016 
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Streamflow forecasts for the San Francisco/Upper Gila River Basin are much improved over last year.  For the 
January through May forecast the Gila River at Gila is 143 percent of the average.  For the same time period the 
San Francisco River at Clifton is forecasting 116 percent of the average.  The year-to-date precipitation is 
double from last year’s numbers at 121 percent of average. December alone saw 124 percent of average 
precipitation.  Snowpack in the basin also looks promising at 146 percent of median which is an increase of 112 
percent from last January. 
 
Due to budget and contracting issues, the aerial markers at Hummingbird Saddle and Whitewater Baldy are not 
currently being measured.  Plans are in effect to automate these sites with depth sensors which will transmit out 
data daily as soon as possible.  
 

 
San Francisco / Upper Gila River Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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Both the Zuni/Bluewater Basins are substantially better than last year.  In January 2015 the Bluewater Lake 
inflow was forecast at 30 percent of average and is now at 121 percent.  Additionally, the Zuni River at Black 
Rock was at 35 percent last January and is now at 117 percent of average.  The Zuni Basin is at 96 percent of 
average for the water year to date, and 113 percent of average for December.  Although early in the season the 
snowpack does look promising at 166 percent of median as compared to 62 percent last year.  Bluewater Lake is 
somewhat lower than last January at 2,000 acre feet versus 2400.  This is only 5 percent of capacity which is a 1 
percent decrease from last year. 
 

 
Zuni / Bluewater Basins 

Water Supply Outlook Report 
as of January 1, 2016 
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The April to July forecasts look promising so far with 114 percent of average at the Navajo Reservoir Inflow.  
Additionally, the Animas River at Durango is 110 percent of the average. Year-to-date precipitation is at 126 
percent of average which is a 53 percent increase from last year at this time.  December received 162 percent of 
the average rainfall.  Snowpack in the basin is currently at 122 percent of median.  This is 51 percent increase 
from last year.  Navajo reservoir storage contains 1,397,000 acre-feet or 104 percent of the average.  This is up 
from last year's 1,090,700 acre-feet at the end of December.  This equates to 82 percent of capacity for the 
reservoir.   
 

 
San Juan River Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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The streamflow forecast for the March to June time period for the Rio Hondo Basin is 134 percent of average 
for the Rio Ruidoso at Hollywood.  This can be compared to last January’s forecast of 23 percent.  This is a 
dramatic improvement for the basin this early in the season. Year-to-date precipitation is at 181 percent of 
average, and the Rio Hondo received 139 percent of the average rainfall in December. This is up from last 
year’s average of 62 percent for the water year to date.  Currently snowpack is at 181 percent of the median, a 
marked increase from 72 percent at this time last year.  This measurement however should be used with caution 
as the Sierra Blanca SNOTEL site was impacted by the Little Bear Fire three years ago.   
 
It should be noted that the switch to using median snowpack values three years ago has had a significant 
influence on the “average” calculations for the Rio Hondo Basin.  Using the old system of computing averages 
based on the 1971-2000 period, 6.7 inches of SWE was considered normal for January 1.  Using the new 
median calculations based on the 1981-2010 period, 3.2 inches of SWE is now normal.  For this reason, 
comparisons of “percent of average” from year to year will be limited in this basin to minimize confusion. 
 

  
Rio Hondo Basin 

Water Supply Outlook Report 
as of January 1, 2016 
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