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The CPC preThe CPC pre--adjustment technique is a method for adjustment technique is a method for 
integrating the Climate Prediction Center (CPC) forecasts integrating the Climate Prediction Center (CPC) forecasts 
into Ensemble Streamflow Prediction (ESP) forecasts.into Ensemble Streamflow Prediction (ESP) forecasts.
After some definition of terms, the following pages will After some definition of terms, the following pages will 
describe:describe:

I.I. CPC Forecasts UsedCPC Forecasts Used
II.II. ESP Trace EnsemblesESP Trace Ensembles
III.III. Climate Adjusted EnsemblesClimate Adjusted Ensembles

OverviewOverview
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Ensemble Hydrologic Forecasting DefinitionEnsemble Hydrologic Forecasting Definition::

“A process whereby a continuous hydrologic model “A process whereby a continuous hydrologic model 
is successively executed several times for the same is successively executed several times for the same 
forecast period by use of varied data input scenarios…  A forecast period by use of varied data input scenarios…  A 
common method employed to obtain a varied data input common method employed to obtain a varied data input 
scenario is to use the historical meteorological recordscenario is to use the historical meteorological record …””

DefinitionsDefinitions
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DefinitionsDefinitions

PDF : PDF : Probability Density FunctionProbability Density Function
Trace :Trace : A hydrograph of an extendedA hydrograph of an extended--range time range time 
horizon showing one of many scenarios generated horizon showing one of many scenarios generated 
through an ensemble forecast process.through an ensemble forecast process.
Error Model :Error Model : A statistical process which accounts for A statistical process which accounts for 
the uncertainty in the initial conditions and hydrologic the uncertainty in the initial conditions and hydrologic 
model.model.
Conditional Simulation :Conditional Simulation : A set of traces generated A set of traces generated 
from historical timefrom historical time--series being applied to the current series being applied to the current 
model initial conditionsmodel initial conditions



CPC ForecastsCPC Forecasts

CPC Short Term Forecasts (6CPC Short Term Forecasts (6--10 days) are produced 10 days) are produced 
daily for temperature and precipitation.  Currently RFCs daily for temperature and precipitation.  Currently RFCs 
must enter these forecasts manually by forecast regions.must enter these forecasts manually by forecast regions.
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CPC Long Lead Forecasts (monthly and seasonal) are CPC Long Lead Forecasts (monthly and seasonal) are 
produced each month for temperature and precipitation. produced each month for temperature and precipitation. 
RFCs reference gridded products produced by the CPC.RFCs reference gridded products produced by the CPC.
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CPC forecasts are given as CPC forecasts are given as 
probability of occurrence probability of occurrence 
using a using a terciletercile system of system of 
above normal, near normal above normal, near normal 
and below normal.and below normal.

The CPC preThe CPC pre--adjustment adjustment 
technique converts these technique converts these 
probabilities into real probabilities into real 
physical temperature and physical temperature and 
precipitation adjustments.precipitation adjustments.



ESP Trace EnsemblesESP Trace Ensembles

The following is a flow diagram for how RFCs generate The following is a flow diagram for how RFCs generate 
trace ensembles of streamflow.  The traces are trace ensembles of streamflow.  The traces are 
conditional simulations since they use current soil conditional simulations since they use current soil 
moisture and snow conditions as a starting point.moisture and snow conditions as a starting point.

The role of the CPC preThe role of the CPC pre--adjustment technique is to adjustment technique is to 
adjust the probability density function of the historical adjust the probability density function of the historical 
mean areal precipitation (MAP) timeseries and the mean areal precipitation (MAP) timeseries and the 
historical mean areal temperature (MAT) historical mean areal temperature (MAT) timeseriestimeseries.  .  
The adjusted The adjusted MAPsMAPs and and MATsMATs are used to predict basin are used to predict basin 
runoff.runoff.
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Once the ensemble traces have been generated, the Once the ensemble traces have been generated, the 
traces are analyzed and statistics are derived.  The RFC traces are analyzed and statistics are derived.  The RFC 
is capable of producing numerous products based on is capable of producing numerous products based on 
the ESP trace ensembles.  The types of statistical the ESP trace ensembles.  The types of statistical 
products and graphical displays available include:products and graphical displays available include:

Trace ensemblesTrace ensembles
Probability HistogramsProbability Histograms
Exceedance Probability PlotsExceedance Probability Plots

Products
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Climate AdjustmentsClimate Adjustments

ESP trace ensembles represent a climatological forecast of ESP trace ensembles represent a climatological forecast of 
future streamflow.  In order to incorporate the climate future streamflow.  In order to incorporate the climate 
trends and forecasts produced by the CPC, their forecasts trends and forecasts produced by the CPC, their forecasts 
must be read and converted into physical shifts in must be read and converted into physical shifts in 
temperature and precipitation.temperature and precipitation.

+ how many °F for 
May 25 – 29 ??
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Temperature adjustmentsTemperature adjustments
For the historical temperature timeseries an additive For the historical temperature timeseries an additive 
adjustment is computed based on the mean and adjustment is computed based on the mean and 
standard deviation of temperature (basin MAT) for standard deviation of temperature (basin MAT) for 
each day of a calendar year (5each day of a calendar year (5--day running average).day running average).

Precipitation adjustmentsPrecipitation adjustments
For the historical precipitation timeseries a For the historical precipitation timeseries a 
multiplicative adjustment is computed based on the multiplicative adjustment is computed based on the 
mean and standard deviation of precipitation (basin mean and standard deviation of precipitation (basin 
MAP) for each day.MAP) for each day.



Climate Adjustment ExampleClimate Adjustment Example

Example of an MAT
mean and standard 

deviation for
Day 148 

(5-day average for
May 25 - 29)

148    42.754     5.952    29.680    55.777

.

.

3    25.567     6.261    14.410    37.005

2    25.485     5.926    13.948    34.424

1    25.506     5.563    13.083    34.655

5-day averages starting on January 1

Temperature statistics (day, mean, std, min, 
max)

TYPE=MAT   UNIT=DEGF   
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Example of a climatological PDF for May 25 - 29

Mean Temp = 42.754 °F;  std = 5.952 °F
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Climate Adjustment ExampleClimate Adjustment Example
The CPC forecast for May 25 The CPC forecast for May 25 –– 29 indicated a probability 29 indicated a probability 
of about 55% for Above Normal temperatures for the of about 55% for Above Normal temperatures for the 
highlighted forecast region.highlighted forecast region.

Forecast
region
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CPC Adjusted PDF for May 25 - 29
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Climate AdjustmentsClimate Adjustments

RFCsRFCs routinely include routinely include 
forecasts for the first   forecasts for the first   
5 5 -- 10 days for MAP 10 days for MAP 
and MAT (the length and MAT (the length 
of the forecasts vary of the forecasts vary 
among among RFCsRFCs).).

The deterministic The deterministic 
forecasts are blended forecasts are blended 
into the CPC adjusted into the CPC adjusted 
timeseriestimeseries with user with user 
defined weights.defined weights.
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Example of CPCExample of CPC--adjusted Forecasted Inflows for 20 daysadjusted Forecasted Inflows for 20 days

Day 1-5 Day 11-15Day 6-10 Day 16-20
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SummarySummary

CPC produces forecasts of anomalous precipitation CPC produces forecasts of anomalous precipitation 
and temperature for both short lead times (6and temperature for both short lead times (6--10 10 
days) and long lead times (1 month to 1 year).days) and long lead times (1 month to 1 year).

Unadjusted ESP forecasts represent a climatological Unadjusted ESP forecasts represent a climatological 
forecast of streamflow based on initial conditions.forecast of streamflow based on initial conditions.

CPC Climate forecasts are used to adjust historical CPC Climate forecasts are used to adjust historical 
MAPs/MATsMAPs/MATs to reflect the most current climate to reflect the most current climate 
outlook. outlook. 

Water Supply forecasts are derived from an Water Supply forecasts are derived from an 
ensemble of streamflow traces produced from CPC ensemble of streamflow traces produced from CPC 
adjusted MAPs/MATs.adjusted MAPs/MATs.
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ReferencesReferences

For additional detail see:For additional detail see:
http://hydrology.nws.noaa.gov/oh/hrl/papers/ams/ams98http://hydrology.nws.noaa.gov/oh/hrl/papers/ams/ams98--6.htm6.htm
http://www.nws.noaa.gov/oh/hrl/nwsrfs/esp/indexesp.htmhttp://www.nws.noaa.gov/oh/hrl/nwsrfs/esp/indexesp.htm


