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INTRODUCTION

In the U.S. National Oceanic and Atmospheric Administration (NOAA)'s National
Weather Service (NWS), the River Forecast Centers (RFCs) produce hydrologic
forecasts across time scales ranging from hours to months to support a wide variety of
applications, such as public safety during flooding and economic well-being for large-
scale water management. These include both single-valued forecasts and probabilistic
forecasts, which are based on ensemble techniques. Forecast verification is essential
to monitor forecast quality over time, analyze the different sources of uncertainty and
skill across the entire river forecasting process, and to compare the quality of forecasts
from different methodologies, in order to improve future forecasts. Several verification
applications are currently used for verifying both forcing inputs and hydrologic outputs
from the NWS river forecasting system (Fig. 1). Such verification is only useful if the
information assists with decisions about the forecast or forecasting system being
verified. Thus, the NWS developers and forecasters are working together with users to
develop meaningful verification products, in order to help the forecasters and external
users in their decision making. This requires a combination of diagnostic verification,
which aims to improve forecasting techniques by identifying biases in past forecasts,
and real-time verification information, which aims to identify biases in a current (real-
time) forecast using historical analogs to the real-time forecast, as described below.

REAL-TIME VERIFICATION

Real-time verification aims to help forecasters make decisions in real-time by providing
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Fig.1: Verification system set up for the NOAA/NWS river forecasting system
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Interactive Verification Program for single-valued forecasts, the Ensemble
Verification System (EVS, Brown et al., 2008 and 2009) for ensemble forecasts,
and the verification component of the Western Region Water Supply website),
which will be merged into a unified verification service for the NOAA’s Community
Hydrologic Prediction System (CHPS) based on a service-oriented architecture.

Fig.2: Analog display for a potential flood forecast

verification information for a real-time forecast. There are several components: querying 50000
analogs (i.e. past forecasts that are analogous to the current forecast); displaying Current forecast Fig.3: Web-based analog functionality
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WEB-BASED VERIFICATION FOR WATER SUPPLY FORECASTS

For the NWS seasonal water supply forecasts, new verification tools have been
developed via a web interface (www.nwrfc.noaa.gov/westernwater) to enable users to
generate customizable dataset and verification plots for a variety of verification metrics
(e.qg., skill scores, categorical statistics relative to user-defined thresholds). Such tools
provide insights into the strengths and weaknesses of the NWS water supply forecast
techniques and can help users to assess potential forecast errors in the real-time

forecasts to minimize their risk. Fig.5:
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Functionalities for real-time verification are being developed to aid
forecasters make decision in real-time based on historic analogs to the
current forecast, summary diagnostic verification statistics of past forecasts
from similar conditions, (non-parametric) bias-correction, and to provide
users with real-time access to customizable datasets and verification
statistics. Real-time verification shows promising results, although the
selection of analogs constitutes a great challenge (especially for extreme
events). A key source of skill and uncertainty in hydrologic forecasts
originates from the atmospheric forcing. Verification must, therefore, be
applied to all stages of the forecasting process, from weather and climate to
water. Collaborative research work is under way with universities (e.g.,
University of lowa, University of California, Irvine, lowa State) and NCEP, as
well as scientists involved in the verification testbed of the Hydrologic
Ensemble Prediction Experiment (HEPEX)
(http://hydis8.eng.uci.edu/hepex/testbeds/Verification.htm). Such
collaboration between the meteorological and hydrologic communities will
help to ensure commonality of verification products and practices, thus
facilitating the communication of forecast information to all users.
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