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The National Weather Service produces AHPS probability products for two different types of 
model simulations, Conditional Simulation (CS) and Historical Simulation (HS). The difference 
lies in how the Ensemble Streamflow Prediction (ESP) system is run. The ESP can make 
multiple simulations based on weather data from the past. Each simulation produces a trace 
(or hydrograph) of the streamflow for that year for the period of interest. 
 
With the Conditional Simulation, the model is run multiple times. Each run begins using 
current snow, soil and runoff conditions. The model then follows the temperature and 
precipitation trends that occurred for one of the previous years. The forecasts may be 
adjusted for the anticipated conditions indicated by the current climate outlook. The result is 
multiple forecast hydrographs. The peak flows for each year's simulation are selected and 
then ranked. This simulation reflects forecast conditions.  
 
With the Historic Simulation, the model is run one time. The run begins using the current 
snow, soil and runoff conditions and then runs through the temperature and precipitation 
trends for all of the previous years used in the Conditional Simulation. This produces one 
hydrograph of streamflow data several years long. The peak flows for each year are selected 
for the period of interest and ranked to determine Probabilities of Exceedance. This simulation 
reflects the historic range of possibilities. 

Example: For the week of 
July 1 there is a 90% 
chance the river stage 
will exceed 2.2 feet (grey 
bar), a 50% chance the 
stage will exceed 2.8 feet 
(blue bar) and a 10% 
chance the stage will 
exceed 3.5 feet (red bar). 

Probabilities available in either 
stage or flow (cubic feet per 
second or cfs — not shown). 

Probabilities displayed relative to 
flood stage. Flood category levels 
displayed using the AHPS color 
schematic. 

Probabilities reflect calculated 
chance of flooding for each week 
of forecast period. 

 

Major Flooding—Extensive inundation 
of structures and roads with property 
damage. Significant evacuations of 
people and livestock and/or transfer of 
property to higher elevations. 

Moderate Flooding—Some inundation 
of structures and roads near the 
stream/river. Some evacuations of 
people and/or transfer of property to 
higher elevations is necessary. 

Minor Flooding—Minimal or no property 
damage but possibly some public 
inconvenience. 

Observed water level hydrograph 
available. Hydrograph may include 
forecast water levels for next several 
days. 

Observed water level hydrograph 
available. Hydrograph may include 
forecast for next several days. 
Probability of exceedance forecasts for 
the next several months also available. 

Water level approaching flood stage. 

Water level below flood stage. 

No data received from this site in at 
least 24 hours. 

River gauge is not operating. 

Site MapSite MapSite Map   

Drop-down river menus 
offer additional data sites. 

Links to other local and 
national hydrologic 
resources. 

Selectable map overlays. 

Icon shape indicates site 
type. Generally, squares 
indicate data sites, some 
with forecast data. Circles 
indicate sites which also 
offer probabilistic 
forecasts for several 
weeks to several months 
into the future. 

Icon color indicates 
category of observed 
flooding. 

Inset map shows area of 
interest in relation to entire 
state. 

Map background includes 
topography as well as 
rivers and streams. 

Date and time of map. 

Link to map of forecast 
flood categories. 

HydrographHydrographHydrograph   

Peak flow of time period 
covered by graph. 

Observed Trace—Indicates 
water level trends over past 
several days. 

Water levels indicated by 
both a stage in feet (ft) scale 
(left side) and a flow in 
thousands of cubic feet per 
second (kcfs) scale (right 
side). 

Latest data stage, time and 
date. Flood stage if available. 

Current time indicator. 

Local time scale. 

Forecast trace indicates 
expected water level trends 
over next few days. 

Universal Coordinated Time 
(Greenwich Time) scale. 

Flood categories color 
coded with flood stages 
indicated. Color schematic 
is consistent throughout 
AHPS. 

Probability forecasts links 
(not available for all sites). 

AHPS is a National Weather Service 
program designed to provide improved 
river and flood forecasting as well as 
water information. AHPS expands the 

accessibility of river and water data 
and forecasts by providing 

easy-to-read graphical products 
and information through 

the Internet. 

What isWhat isWhat is   
AHPS?AHPS?AHPS?   

Example: Historically, there was 
a 38% chance flood stage would 
be exceeded. The current 
forecast indicates an 8% chance 
flood stage will be exceeded. 

Probability of Exceedance using the 
Conditional Simulation (reflects 
forecast conditions). 

Probability of Exceedance using the 
Historical Simulation (reflects 
historical conditions). 

Probabilities reflect calculated 
chance of exceeding particular stage 
values during entire forecast period. 

Flood categories color coded with 
flood stages indicated. 

Forecast date. 
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