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Profiling Potential Adopters and Non-adopters of Climate Forecasts for Agricultural Applications in sun-Saharan Africa

Abigail Amissah-Arthur

Slippery Rock University of Pennsylvania

Dept. Of Geography

1 Morrow Way 

Slippery Rock PA 16057
abigail.arthur@sru.edu
Need to develop a comprehensive profile of users of climate forecasts was identified and a methodology was developed. This reduces the gap between the information that is likely to be useful to farmers and those provided to them. The needs and demand for climate forecasts vary according to the production systems and market forces that determine credit, demand and input availability and thus, the usability of forecasts depend on the characteristics of the farmers and their place in space. This paper presents result applying this methodology to smallholder production systems in sub-Saharan Africa. 

Climatological Research Collaborations between National Weather Service Tallahassee and the Florida State University
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Since the upgrade of the National Weather Service (NWS) office in Tallahassee to a Weather Forecast Office (WFO), collaboration efforts between the Florida State University (FSU) and the NWS have been rich and fruitful. The move of the NWS office to the FSU campus and collocation with the Meteorology Department in March 2002 has made opportunities for collaboration even more possible. It has been a successful endeavor for both parties. NWS Tallahassee provides several avenues for students to learn and gain insight into operational meteorology. A 2-hour course is taught each spring semester introducing seniors majoring in meteorology to the NWS, including its history, structure, programs, observing systems, as well as meteorology basics normally not taught at the undergraduate level. We also provide the opportunity for deserving students to work and learn NWS operations while working side-by-side with forecasters. The premiere program is called the Student Career Experience Program (SCEP). The SCEP is a work-study experience, which can lead to a career in the NWS. We currently have 3 SCEPs working in the Tallahassee office. Additionally, we offer to one student per semester the opportunity to experience NWS operations, first hand, in a Meteorology 3-hour internship class. Finally, we offer students from both high school and college the opportunity to volunteer several hours per week. They work with forecasters, technicians, or managers on special projects, or just aid NWS personnel requiring assistance in their focal point duties. At present, NWS Tallahassee has 2 volunteers. In the presentation, we will discuss several of the ongoing collaborations between FSU and the NWS. Through previous work at National Severe Storms Laboratory (NSSL) and ongoing acquisition of lightning data through the Advanced Weather Interactive Processing System (AWIPS), we have amassed 15 years of cloud-to-ground lightning data. Students working under the tutorage of Professor Henry Fuelberg, have studied summer lightning activity across all of the state of Florida, and recently, across the northern Gulf Coast. We will show examples of these studies. We are very excited about the recent work accomplished by undergraduate meteorology major, Matt Sitkowski. He has examined 30 years of precipitation across the NWS Southern Region. He has developed precipitation frequencies for each month and has divided the information into 3-, 6-, 12-, and 24-hour time periods. This is extremely important as the NWS plans and implements shorter and shorter temporal scale probability of precipitation forecasts. It is planned that these climatologies, including lightning, be integrated into the new gridded forecast system, the Interactive Forecast Preparation System (IFPS). Several other studies will be briefly mentioned. They are the Tallahassee Area Minimum Temperature Study and the Regional Fog Prediction Study. 
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Climate Forecasts in Decision Making: Perspectives from NOAA
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The Human Dimensions of Global Change Program within the Office of Global Programs at NOAA has been funding research projects focused on the potential or actual use of climate forecast information by different types of decision makers (e.g., water managers, farmers, etc.). Projects have investigated the benefits and costs of using forecast information as well as factors currently constraining their widespread use in the United States and developing country settings. Most of these have looked at the use of climate information in an event-specific context while taking into account changing social and economic conditions. These studies provide an emerging foundation of knowledge on societal use of forecasts. This seminar focuses on the results of studies completed within this interdisciplinary program.
Adding value to national climate products at the local level: a pilot partnership program in Tucson, Arizona
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Many public and private users of climate information in Southern Arizona utilize products developed by the Climate Prediction Center (CPC) in their decision-making processes, including monthly temperature and precipitation outlooks, the U.S. Drought Monitor, hazards assessments, etc. Because these products are generally intended for a national audience, the ability to highlight local-scale variability in environmental conditions is limited. Under the auspices of the Climate Services Division (CSD) of the National Weather Service (NWS), we are developing a partnership between the University of Arizona and NWS Tucson to add value to national-scale CPC products at the local level via operational, research, and stakeholder collaboration. In this talk, we highlight: the genesis of this idea as an outgrowth of the CSD partnership program; the framework for collaboration between University of Arizona climate researchers and operational meteorologists at NWS Tucson; examples of local-scale climatic and environmental information intended to augment CPC products; the inclusion of public and private stakeholder groups from around Southern Arizona in the process and the dissemination of value-added climate information; and the challenges and issues facing implementation of this partnership on permanent basis.
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Substantial changes must be incorporated into all phases of development of climate-based decision support systems for agriculture to improve end-user adoption. One important aspect required is intense and effective participation and continuous feedback from all stakeholders. We used stakeholder interaction methodologies –originally developed for use in international rural development —to first gauge the need for, then for refining these management products and tools. Working with stakeholders in a learning process involving as many feedback loops as time and budgets allow, is a major concern of our team. We used Sondeos –multidisciplinary rapid appraisals— to get a grasp on the type of producers who might be able to proactively change management in light of climate variability forecasts. We used Extension and farmer visits to first understand cow-calf operations in North Central Florida, and later to calibrate and validate models, through ranchers’ experiential knowledge of climate driven stocking rates in different seasons. Building upon our beef cattle work, a similar methodology was used for dairy production in the Suwannee River Basin, in which herd management and nitrogen (waste) management were also taken into consideration. We improved a dairy farm model by interviewing 21 farmers in a preliminary phase. We continued interaction with the clientele through five focus groups and will validate our models with some six different producers. Individual farms were modeled using dynamic linear programming. We added Markov-Chain cow flow modeling, environmental interaction (nitrate leaching), crop models, and analysis of economic output responding to more complex needs. Stakeholder participation must continue throughout the life of the SECC if objectives are to be soundly and sustainably achieved. The creation of a user friendly, adoptable and adaptable climate variability forecast support system can be enhanced using Sondeos, participatory linear programming, open-ended interviews, and other forms of participatory research and evaluation at all stages. 
EL NIÑO-SOUTHERN OSCILLATION IMPACT ON NITROGEN LEACHING IN NORTH FLORIDA DAIRY FORAGE SYSTEMS
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Assessment of biomass production and mostly nitrogen (N) leaching from north Florida dairy forage systems is an imperative need because the presence of N in water, as a consequence of leaching, is an environmental hazard that affects human health and ecosystem welfare. Evidence indicates that climatic variability measured by the El Niño Southern Oscillation (ENSO) impacts greatly on north Florida forage systems. Improvements in climate predictions (lead times of 6 to 12 months) can play an important role in devising management strategies that dairy farmers in north Florida could adopt to pursue economic and ecological sustainability. This study investigates the variability of N leaching and biomass accumulation of north Florida dairy forage systems by using crop simulation models, DSSAT v4.0, under different ENSO phases: El Niño, La Niña, and neutral years. Five focus groups and 21 interviews were held, the most common forage sequences and their management practices were identified, soil series for the 63 dairy farms in the study area were located, and daily weather information was selected from Levy station between the years 1956 and 1998. Results indicated that there is substantially more N leaching in winter when less biomass accumulation is observed by the winter crop, an association of oats, rye, wheat, and/or ryegrass. January and February are critical months when the maximum leaching is predicted and significantly (p<0.05) different between El Niño and La Niña years; higher for El Niño in January (35%) and for La Niña (18%) in February. Biomass accumulation in El Niño and neutral years was significantly (P<0.05) lower (19 and 17%) than La Niña years in January and El Niño events were significantly lower than neutral years in February (11%) and March (20%). No significant differences were found during the other months, but consistently the most N leaching is predicted during El Niño years, and the least during La Niña years and the opposite with respect to biomass accumulation. Bermuda grass is more efficient to prevent N leaching than corn and sorghum together during spring-fall period. 
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Lingering Memory and Subseasonal to Seasonal Climate Prediction Conventionally, intra-seasonal to interannual climate prediction tends to emphasize forecasting time mean (e.g., weekly, monthly, or seasonal) anomalies. The wisdom behind this strategy is that the inherent predictability time scale of weather as an initial value problem is about 1-2 weeks (the average limit of predictability). Beyond a week, the forecast skills of mean anomalies hinge heavily upon the presence of large-amplitude anomalous “external” forcings (such as SST anomalies associated with ENSO events). The challenge of subseasonal to interannual climate predictions is that atmospheric internal variability in the extratropics often overwhelms the externally forced (teleconnection) variability, particularly over the regions where prominent atmospheric internal modes, such as the NAO, are present at all time scale. As a result, the signal coming from the anomalous external forcing is diluted significantly, leading to indecisive climate forecasts. In this study, we will explore the possibility of predicting the intra-seasonal to interannual climate probability distribution of “extreme” weather events (or large amplitude synoptical scale anomalies) using a combination of dynamics based numerical model predictions and statistical relations between surface weather events and upper level circulation anomalies. The rationale for this strategy is that although there is little “memory” to speak of for individual weather events beyond the limit of predictability, the statistical behavior of all weather events as a whole in a spatial domain at any given time may still well be dictated by a “lingering memory” stored in the “state of the atmosphere”, which can be measured by an integral of large-amplitude synoptical scale anomalies over a given spatial domain. We will evaluate if the lingering memory in the system can be predicted by the state of art climate general circulation models beyond the 1-2 week predictability limit.

Drought Advice Based on South Carolina Experiences
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Despite potential benefits for resource planning, community water-systems managers have not used seasonal climate forecasts extensively. Focus group discussions and surveys indicate that drought is an important concern for the managers - one that can be addressed with climate forecasts. This paper explores ways to translate temperature and precipitation outlooks to drought indices, secondary products which are of greater interest to water resource managers. We use a resampling method to exploit joint probabilities of monthly temperature and precipitation from the historic record and incorporate long-lead outlooks. This method produces a large sample of possible future temperature and precipitation outcomes which are used to estimate probabilities of different drought stages. Using recent examples from South Carolina, we illustrate how the probability of certain drought thresholds (triggering water restrictions) can be conveyed to those managing water resources as second-order products that extend and customize the seasonal outlooks.

Climatology Based Diurnal Temperature Smart Tool
NWS Jacksonville, FL

Angela B. Enyedi, Climate Focal Point NWS Jacksonville

Jason C. Hess, Interactive Forecast Preparation System (IFPS) Focal Point NWS Jacksonville

Prior to the Interactive Forecast Preparation System (IFPS) era, National Weather Service (NWS) temperature forecasts included a daily maximum and daily minimum temperature.  Now that NWS forecasts are being graphically generated, the user (customer) has the ability to access not only the forecasted daily maximum and  minimum temperature out to 7 days, but also hourly temperature forecasts based on interpolation between the forecasted maximum and minimum temperatures. 

Several IFPS tools were created to help forecasters interpolate the hourly temperature grids between the times of their forecasted maximum and minimum temperatures.  Among these tools are the linear interpolation method and the cubic spline interpolation method.  Neither of these tools represented diurnal temperature trends very well when compared to reality.  The tools are too slow to cool temperatures in the winter after sunset, and likewise too slow to warm temperatures after sunrise during the summer.  The diurnal temperature Smart Tool based on local climatology was created in hopes to more accurately represent hourly temperature grids.  This tool has improved our hourly forecasts and,  consequently, has provided more accurate information to the general public, our customers. 

The diurnal temperature smart tool was created by Steven Nelson and Cheryl Sharpe (NOAA).  The tool requires a data set of hourly temperatures compiled from a local climatology database. At NWS Jacksonville, a diurnal temperature tool has been established for the metar site KJAX located at the Jacksonville International Airport in Jacksonville, FL.  The data used to ingest the program was obtained from hourly metar observations taken by the KJAX Automated  Surface Observation System (ASOS), available on a compact disc from the National Climatic Data Center (NCDC) for the past 7 years.  The data was then manually stratified in a spreadsheet format by month, then by hour over the 7 year period.  Once the data was stratified, it was inserted into the diurnal temperature  smart tool.

The resultant hourly temperatures interpolated from the diurnal temperature smart tool between the times of the forecast daily maximum and minimum temperatures have best represented real time observations compared to prior linear and the cubic spline interpolation techniques. 

Jacksonville, FL (KJAX), is the only site in northeast Florida and southeast Georgia that has the diurnal temperature smart tool customized for it.  It is acknowledged that although KJAX climatology trends marginally represent other inland and coastal sites in the forecast area, other inland and coastal sites need to have a diurnal temperature tool specifically customized for them since the heat capacity of water and land greatly influence diurnal warming and cooling temperature trends.

It is also recognized that the hourly metar observations used as data to ingest into the diurnal temperature smart tool can be further stratified based on cloud cover.  This tool would take into account the insulating effects cloud cover (or the lack of) would have on radiational cooling and insolation when interpolating between forecasted daily maximum and minimum temperatures.

Climate-based Agricultural Risk Management in the Southeast: A Research – Extension Partnership for Disseminating Climate Forecast Information
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The mission of the Southeastern Climate Consortium (SECC) is to provide scientifically based climate, climate impact, and response option knowledge for decision makers in agriculture, water resources and forestry management. Agriculture is increasingly an information-dependent sector of the economy and an important component of this effort is to provide decision makers with information that is relevant and useful in a timely and continuous base. The Morrill Act of 1862 laid the foundation for a nationwide system of agricultural research, education, and extension, with the later being responsible for the production and diffusion of agricultural information. It is then natural and efficient to incorporate climate-based agricultural risk management information and tools for dissemination through existing extension systems. The SECC has initiated a climate extension program with the goals of disseminating climate information and obtaining feedback from stakeholders to help set research priorities and ensure usefulness of the information provided. A web-based decision aid system is currently under development to provide extension agents, farmers, and natural resource managers with tools to reduce risks associated with climate variability. The system provides climate forecasts for the southeastern region and management guidelines for the most important agricultural commodities in the region, including land preparation, varieties and cultural practices recommendations. It also includes crop model-based yield risk analysis tools, historical impacts of climate variability on selected commodities, crop insurance guidelines, and climate educational tools. Most importantly, the system is being developed in a partnership between research and extension and includes extensive interactions with extension agents, growers and other potential users. Their inputs are taken into consideration to define priorities in terms of commodities, tools and information provided. Potential users are also exposed to intermediate phases of development to evaluate ease of understanding, objectivity, and usefulness of the information provided by the system.

Using Numerical Weather and Climate Forecasts to Improve Water Resource Management in California
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The presentation will describe the INFORM, a pilot project to access the potential for using available operational probabilistic climate and weather forecasts to assist in the management of California water resources.  INFORM is a joint project involving the Hydrologic Research Center and Georgia Water Resources Institute (GWRI) as research partners, in collaboration with US Weather Service California-Nevada River Forecast Center, NOAA NCEP Environmental Modeling Center, the California Department of Water Resources, the Bureau of Reclamation, and the US Army Corp of Engineers.  Support for the multi-year project is from NOAA OGP, the California Energy Commission, and CALFED (a US Federal and State of California joint water management group).

The basic premise of the project is that probabilistic multi-horizon forecasts (of precipitation, temperature and circulation) from numerical weather and climate forecast models can be combined with A) process models (primarily for snow accumulation and melt), B) hydrologic models, and C) decision support systems to allow improved joint operation of the largest reservoirs in California.  These reservoirs are multi-objective facilities, with varying mixes of management objectives.  The objectives include water storage, flood control, recreation, and maintenance of downstream water level and water temperature.  Similarly, the characteristics of the reservoirs and catchments also vary.  The goals of the project are the following:
1) Explore the potential for using currently available probabilistic numerical weather and climate predictions to better meet current objectives for the multi-reservoir system and downstream to the San Francisco Bay.

2) Explore the potential for adjusting current objectives to take better advantage of the available weather and climate forecast information

The project is now in its initial stages.  Using the results of previously completed pilot projects, work is progressing on the development of hydrology models for the reservoir catchments, development of the decision support modules, calibration and downscaling of the ensemble numerical weather and climate forecast information, and implementation of a model for the downstream hydrological network.
The presentation will describe the project in further detail, present some previous results demonstrating the potential for using forecast information to improve water resource management, and show some new results from component models under development.
The Florida Climate Center's Approach to Climate Services
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One of the primary purposes of the Florida Climate Center is to provide routine climate and data services. Inquiries are made directly to our office, but are also referred to us by partners at the National Climatic Data Center (NCDC), the regional climate centers, and the National Weather Service Offices throughout the state. On average, the Florida Climate Center receives approximately a dozen phone calls, emails and faxes daily. These requests vary from answering simple climate and weather questions to detailed data requests. A wealth of information is distributed through the climate center’s website. The office continually updates the information on the website, keeping it as up-to-date and accurate as possible. Information on normals, detailed monthly and daily data sets, as well as links to other valuable climate resources are available free of charge. More specific data requests are filled by the staff, utilizing all information from various data sets available at the state, regional and national levels. The Florida Climate Center does charge a fee for the more detailed services and these fees are outlined in an online pricing guide. However, fees are commonly waived for requests by private citizens, students and other research facilities. Each request received by the office is used as a tool to improve the services we provide. The staff at the center listens to each user and directs them to the correct data, or as in most cases, suggests other information that might prove useful for their specific request. The response to each request is tailored to the needs of the user, whether they require a specific data format, special analysis, or in-depth study. The talk given will expand upon all of the above mentioned actions performed by the Florida Climate Center, as well as provide examples of some of the more interesting request our office has received over the past few years. 
Forecasting Florida Dry Season Storminess from the ENSO Signal and Communicating Likelihood of Impacts to Decision Makers
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Since 1997 the authors have been investigating the ability to forecast the impact of the El Nino-Southern Oscillation (ENSO) on Florida dry season weather (1 November through 30 April). Most recently Hagemeyer (2000a-b) and Hagemeyer and Almeida (2002, 2003, and 2004) have focused on refining the definition of storminess, improving the storminess climatology, and forecasting dry season storminess from the ENSO signal using multiple linear regression techniques. Their work has led to the development of an experimental web page that includes an experimental forecast of storminess for the Florida dry season (http://www.srh.noaa.gov/mlb/enso/mlbnino.html).

Experimental predictions of storminess were made for the 1999-00, 2000-01, and 2001-02 Florida Dry Seasons, but were not released to potential users. The successful verification of these forecasts was encouraging, but they were during a period of largely La Nina/neutral conditions. The 2002-2003 Dry Season forecast was the first issued well in advance on the WWW based on long-range predictions of the development of moderate El Nino conditions from the Climate Prediction Center. The deterministic forecast for an above normal 9 storms was first released in January 2002 (10 month leadtime) and updated monthly through March 2003 on the Web. The forecast verified, and the number of storms was actually higher (11 storms) than might be expected from an El Nino of the magnitude of the 2002-03 event.  

The authors have since developed a conditional probabilistic seasonal forecast of storminess given a certain range of Pacific SST’s and an ensemble forecast from 16 linear regression equations in addition to the original deterministic forecast based on the best MLR equation.  The author’s are now seriously turning their attention to how this seasonal forecast information can be presented to decision makers in a more useful way. The forecasts for storminess have been very skillful during El Nino’s and La Nina’s when ENSO dominates and a quasi-linear relationship is observed, but neutral conditions (NINO 3.4  between ± 0.50 C) are more problematic, and appear to be the most likely conditions for non-linear relationships among other teleconnections such the PNA, MJO, and NAO resulting in a greater probability for missed deterministic forecasts. Work continues on two major fronts and will be presented at the conference: 1) quantifying the impacts on society of dry season storminess, and 2) combining impact information with probabilistic dry season forecasts of storminess to provide guidance for action to decision makers.   

Developing climate services for the Pacific Northwest:  The role of outreach programs, inter-RISA collaboration, and partnerships between RISA’s and operational agencies
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The Climate Impacts Group (CIG) at the University of Washington (UW) is one of several NOAA-funded Regional Integrated Scientific Assessment (RISA) teams in the US working to bring climate research to bear on resource management problems in the west.  The CIG has focused its research on climate impacts to hydrology and water resources, forests, aquatic ecosystems, and coastal systems in the PNW.  Aside from more traditional research goals and priorities, the CIG has been instrumental in creating a number of pilot climate services for the PNW, including experimental stream flow forecasting products for water management applications.  Interactions between the CIG and the current and potential user community for these climate services have played an important role in shaping both the primary research and the experimental products developed by CIG for the PNW.  Interviews with water managers in 1995 demonstrated that managers were unprepared to make use of new resource forecast products facilitated by improving climate forecasts.  As a result, a formal outreach program was developed to create a two-way sharing of information between the CIG and potential users.  To disseminate climate information and new forecast products and to facilitate feedback from the user community, the CIG conducts an ongoing series of fall water workshops that target regional water managers.  The CIG has also conducted an analogous series of workshops and meetings (targeting water managers and policy makers) focused on long-term planning and reducing regional vulnerabilities to global warming.  Other RISAs in the west have faced analogous challenges in their respective regions.
Since 1997-1998, the CIG and the Dept. of Civil and Environmental Engineering (CCE) at the UW have been maintaining “quasi-operational” streamflow forecasting systems designed to demonstrate the feasibility and performance of experimental streamflow forecasting system based on climate forecasts.  These systems have now reached a state of development where specific methods and products are ready to be transferred from the academic setting to operational agencies, such as the National Resources Conservation Service (NRCS) and the NWS Pacific Northwest River Forecast Center (PNWRFC), as well as specific water management agencies.  Many obstacles have been encountered in transferring new technologies from the academic setting to operational agencies (and other user communities), but several recent case studies in the PNW and from other RISAs in the West and Southeast suggest that inter RISA collaboration and well-defined partnerships between the RISAs and local operational agencies can facilitate cross fertilization between the RISAs, improve technology transfer from academia to various user communities, refine operational products, and ultimately provide cutting edge climate services for water management applications.
Considering equity in climate prediction applications: implications for development and evaluation of decision support tools

Holly C. Hartmann and Soroosh Sorooshian

University of Arizona

PO Box 210011

Harshbarger Bldg. 11 

Department of Hydrology and Water Resources 

University of Arizona, Tucson, AZ 85721
hollyh@hwr.arizona.edu
Expectations for hydroclimatic research have changed, as the contract between science and society has evolved to require that researchers provide “usable science” that can improve resource management policies and practices. However, decision makers have a broad range of abilities to access, interpret, and apply scientific research. “High-end users” have technical capabilities and operational flexibility that allow rapid entrainment of new information and products. “Low-end users” have fewer resources and are less likely to change their decision making processes without clear demonstration of benefits by influential early adopters (i.e., high-end users). Should research programs aim for efficiency, targeting high-end users? Should they aim for impact, targeting decisions with high economic value or great influence (e.g., state or national agencies)? Or should they focus on equity, whereby outcomes benefit groups across a range of sophistication? Consideration of equitable access to information led us to create a series of user-centered knowledge development tools for seasonal hydroclimatic forecasts, available over the Internet. For example, a set of tools for evaluating past forecast performance enables low-end users to increase their understanding of probabilistic outlooks, what makes a forecast ‘credible’, and implications of uncertain predictions for decision making. Recognizing that many individuals lack Internet access, the design for our webtools also includes capabilities for customized report generation so extension agents or other trusted information intermediaries can provide material to decision makers at meetings or site visits. Our experience in creating hydroclimatic knowledge development tools highlights several issues associated with development of nontraditional research products that are fundamentally different than traditional research products or even many decision support tools. In particular, the long-term sustainability of knowledge development tools is an open question because their components may not be easily transferable to agencies, and website maintenance requires ongoing commitment. Regardless, from the perspective of decision makers, such products may be more useful than traditional products. 

The making of national seasonal wildland fire outlooks
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In the spring of 2003, for the first time ever, a team of fire weather meteorologists, fire and fuels specialists, management and climatologists met to produce the first comprehensive seasonal fire potential outlook for the U.S. The outlook incorporated past, present and future information of climate and fuels, along with an accumulated knowledge base of how these relate to fire activity. Organized by the National Interagency Coordination Center (NICC; Predictive Services), Climate Assessment for the Southwest CLIMAS; University of Arizona), and the Program for Climate, Ecosystem and Fire Applications (CEFA; Desert Research Institute), several tangible products evolved including: 1) geographic area wildland fire outlook reports; 2) NICC preseason national wildland fire outlook; 3) 2003 consensus climate forecasts for wildland fire management; and 4) standardized protocols for producing long-range fire danger outlooks. The workshop process provided a model and mechanism for increasing organizational capacity, enhancing multiagency collaboration, improving the use of forecast information and climatological analysis, and transitioning the results of research to an operational process for improved communication and decision making. The success of this workshop lead to a recent one held in West Virginia during January 2004 that focused on eastern and southern U.S. fire potential, and a second national workshop will be held in Phoenix in late March 2004. This presentation discusses the content and protocols of the information required to make a seasonal fire outlook. Climate information and forecast needs will be highlighted.

Translating Climate Forecast into crop yield forecast

Shrikant S. Jagtap, R. S. Ajayamohan, Tim LaRow, James W. Jones, and Jim O’Brien

University of Florida

PO Box 110570 

Agricultural & Biological Engineering 

Gainesville, FL 32611
ssjagtap@mail.ifas.ufl.edu
Agricultural applications of climate forecasts have used statistical analysis of historical climate and ENSO information to arrive at climate scenarios to develop best adaptive management practices. Objective measures of yield forecast uncertainty can be difficult to obtain, particularly for ENSO-based forecasts with limited years of weather data. Interactive effects of location, specific years, as well as climatic variability and change further confound this. ENSO-based forecast using long-term climate data are useful for hind-cast analysis but are constrained by limited occurrences, which may or may not be repeated in the future. Such failures create skepticism using climate forecasts. Part of the challenges of realizing the potential benefit of climate forecast may be overcome using dynamic climate models. The purpose of this research was to determine if the CERES-Maize model coupled with climate forecast for the coming season using the nested regional climate model provides an efficient method for assessing future yield. Using the CERES-Maize simulation model, this research was conducted to delineate usefulness of climate forecast generated by dynamic climate models for accurately simulate maize yield in the SE USA. Specific objectives were to (1) analyze statistical properties of climate forecast for maize growing seasons from the FSU model for sites Florida and Georgia over many years, comparing these with historical weather data and (2) compare maize yield forecasts from the coupled models with those in which historical daily data were provided as input to the maize model. The Global (FSUGSM) and Regional Climate Model (FSURSM) developed at the Florida State University and operating at ~20 km resolution was used as a local predictor of daily precipitation, maximum and minimum temperatures, and solar radiation in this study. The FSURSM was run to produce a series of March-August hindcasts from 1987 onwards using base fields and sea surface temperatures derived from the coupled global climate model, FSUGSM (~200 km resolution) as boundary conditions in each year. Weather data from FSUGSM and FSURSM for 10-grid cells in Florida and Georgia were used for statistical analysis and CERES-Maize model to simulate growth and development of non-irrigated maize in the same 10-grids using grid-specific soils and forecast weather data. Results from the FSUGSM and FSUNRSM models were compared to observed weather data to evaluate how well these models reproduced the observed weather. The FSURSM results were also compared with those from the global FSUGSM model to assess the extent to which the FSURSM nesting modified, and possibly improved, the outputs from the global model. Using raw forecast output the simulated maize yields were over predicted by more than 100% every year compared with the results using the observed weather data. Methods were developed to calibrate monthly forecast values to mimic observed monthly values of rainfall, maximum temperature, minimum temperature, and radiation. These method included regression analysis, analogue techniques, and neural networks using one or more fields. With complex factors controlling chaotic global circulation patterns, climate forecast will always be uncertain. In order to capture thus uncertainty, we created forecast ensembles for each year at each site using calibrated monthly values. Ensembles of daily values were generated for input into crop models using historical data categorized into several categories such as terciles, pentiles etc. For example at a site with 30-years of historical daily weather data, each terciles consisted of 10-years, which served as 10-ensembles. From six-ensembles, one for each month, up to 30-years of daily weather data were generated for each year by randomly selecting one ensemble from the six ensembles. Crop model was run on each individual member of the ensemble to derive a probability density function (PDF) of the crop yield. The potential usefulness of the forecast can be judged by asking whether the forecast probability distributions of crop yields are sufficiently different from climatological probability distributions and sufficiently reliable (distribution should be tight) for decisions to be made or recommendations can be made. These developments are of particular importance for the application of seasonal climate forecast in targeting and presenting the information within a time frame consistent with operational requirements and at a spatial scale appropriate to agricultural user needs. We will present results and examples to illustrate practical applications in the SE USA.

West-wide seasonal to interannual hydrologic forecast system: Winter 2004 experience

Dennis P. Lettenmaier and Andrew W. Wood

Department of Civil and Environmental Engineering, University of Washington
Dennis P. Lettenmaier
Box 352700, University of Washington, Seattle, WA 98195 
dennisl@u.washington.edu
We describe a near-real-time implementation of the Variable Infiltration Capacity (VIC) macroscale hydrology model over the western U.S. at 1/8 degree spatial resolution for experimental ensemble hydrologic prediction at lead times of six months to a year. The system has been in operation over a domain that includes all of the continental U.S. west of the Continental Divide since autumn, 2003. Seasonal climate forecast ensembles are statistically downscaled directly from the NCEP Global Spectral Model (GSM) and the NASA NSIPP model on about the 25th day of each month to produce soil moisture, snowpack, runoff, and streamflow forecasts. In addition, we have recently implemented a weather generation approach to produce hydrologic forecasts based on the probabilistic CPC outlooks. As a benchmark, we also use the VIC model to produce parallel forecasts via the well-known (to hydrologists) Extended Streamflow Prediction (ESP) method. The ESP forecasts are further composited to provide ENSO and PDO conditioned ensembles, which past work has shown can considerably reduce seasonal forecast error variance. Over a smaller part of the domain (Snake River basin) we have implemented a data assimilation method for updating of initial conditions using MODIS snow cover extent images. We report results from initial testing in real-time, which began with bi-monthly updates in winter 2002-03. Several upgrades to the hydrologic forecasting system that were implemented during the test period are described, including the development of a method for adjusting the model’s initial snow water equivalent based on SNOTEL observations, and the implementation of real-time daily surface forcing estimation using a set of index stations. We also describe the development of a set of reservoir system models for the western U.S., and their implementation within the system to produce ensemble forecasts of reservoir system storages, operations and releases.

Value of climate forecasts with marginal to modest skill to real users

Robert E. Livezey and Barbara E. Mayes
National Weather Service

Climate Services Division/OCWWS/NWS/NOAA
Silver Spring, MD
Robert.E.Livezey@hqmail.nws.noaa.gov
Long-lead seasonal forecasts of the 1997-1998 El Niño and 1999-2001 La Niña and their impacts (especially for the cold season North America) were made with unprecedented skill, detail, and confidence.  This success has led to enormous interest in seasonal prediction worldwide, including in developing countries and in many instances unrealistic expectations about them.  The fact remains that climate predictions have at best modest skill, and in many circumstances no or marginal skill, in the absence of a strong ENSO signal.  Nevertheless, it has been argued forcefully by a number of groups that these sets of forecasts have tangible economic value for a class of decision-makers and users.  The arguments are based on application of simple cost-loss models, which relate forecast value in a simple decision environment to various measures of forecast performance and skill.

The credibility of the cost-loss arguments depends on whether real decision-makers and users behave in the manner assumed in the models.  In existing applications of the models, the value of the forecasts is the mean expected over many consistent iterations of the forecast/decision process.  In the case of a winter forecast, a particular user can only exercise this process once per year at a particular location.  Thus, for the cost-loss model value estimate to be relevant to the user, he/she must exercise the process over many years and/or over many independent locations in a disciplined, consistent manner.  It is difficult o imagine a user that would do this over a period o even a decade, or whose decision-making environment would remain static for that long.
W present estimates of the uncertainty in forecast value for different forecast skills and realistic iterations of the forecasts/decisions, as well as with different simple assumptions about the psychology of the user (for example, the user abandons use of the forecast if the forecast was wrong two winters in a row).  The computed uncertainties cast considerable doubt on the utility of marginally skillful forecasts sets for individual users and provide a sense of what skill levels are necessary to increase likelihoods that relatively short sequences of forecasts/decisions will be of value.  These skill levels turn out to be relatively high, comparable to the performance of the strong ENSO event “forecasts of opportunity.”

It is critical that potential users understand their cost/loss situation, the expected skill of forecasts on which decisions will be based, and what they must do to ensure a high likelihood of realizing value from use of the forecasts.  The institutional production of seasonal forecast sets with marginal to modest skill is justified if, in aggregate, a substantial number of decision-makers for the forecast region use each forecast.
Diagnosis of skill variability as a basis for discriminating use of CPC long-lead seasonal forecasts

Robert E. Livezey and Marina M. Timofeyeva
National Weather Service

Climate Services Division/OCWWS/NWS/NOAA

Silver Spring, MD
Robert.E.Livezey@hqmail.nws.noaa.gov
In 1990 the predominant view was that Climate Prediction Center seasonal forecasts were not skillful enough to be of economic benefit.  At that time the lead author argued in BAMS that there were known circumstances for which these forecasts could be expected to have appreciable skill and that some users could use this knowledge to their considerable advantage.  Today the prevailing view seems to be quite different, namely that even marginally skillful sets of these forecasts have economic benefit, but may be equally erroneous.  Again we argue that some subsets of these forecasts will have considerable skill and that some informed, discriminating users will be able to use CPC’s products effectively.  The information these users need to discriminate, i.e. when to use or not use a forecast, consists of the performance characteristics, including skill, of the forecasts for those parameters, places, and times of year of interest to them.  The presentations of skill information on CPC’s web site are uninformative in this context.  In particular, all location are combined for each lead time in bulk measures and presented as time series and grand averages of the bulk measure for the lead, with no discrimination by season, situation, or location.  In this form the skill analysis is practically useless to the customer.
We have recombined the skills in ways that will be more informative to potential customers of the forecasts.  We first display the bulk skills by lead time (which in itself turns out to be informative) and then provide the same graphs stratified by time of year, major ENSO episodes, and both.  Where possible we combine consecutive leads with similar skills to achieve more confident estimates.  For those cases that warrant further consideration we stratify by large-scale U.S regions (like east vs. central and west of south vs. north).  We will demonstrate that a substantial amount of useful skill information can be extracted from the 9-year CPC long-lead forecast history.  We are confident even more valuable information for potential users can be extracted by consideration of their performance measures and attributes, including those of the corresponding probability forecasts.

Climate Services Clearinghouse: A Comprehensive Guide to Climate Services and Products on the Web

Genevieve Maricle and Roger Pielke Jr.

University of Colorado - Center for Science and Technology Policy Research

1333 Grandview Ave.

Boulder, CO 80304

Over the past several years, the climate has increasingly become part of our collective conscious. Climate-sensitive businesses and communities consequently desire the means to plan, adjust, and adapt to climatic variability.  To that end, several agencies within the public and private sectors, as well as academia, have developed operational and experimental climate services and products. The result is a plethora of products and services from varied

sources, but without a central clearinghouse for the entire United States. This Climate Services Clearinghouse seeks to be that central access point. It consolidates climate services and products from NOAA, other Federal Agencies, Academia, and the Private Sector. Products can be accessed by temporal scale, spatial scale, product type, climate feature, extreme event, end user, or source agency.  The site will be frequently updated and evaluated.

This clearinghouse will also provide a comprehensive perspective which will allow for a more effective assessment of the supply of and demand for climate services.  Such an assessment can inform decision making on the structure and functions of government-provided services as well as on partnerships between the public and private sectors.

Methods for Climate-Based Extimation of Net Inflow into Lake Okeechobee:  Comparative Review, Application and Evaluation

Fernando Miralles-Wilhelm

University of Miami

fmiralles@miami.edu
Paul Trimble

South Florida Water Management District

This paper presents a critical overview of methods for climate-based estimation of the rate of net inflow rate into Lake Okeechobee, Florida.  These methods have been applied by the South Florida Water Management District (SFWMD) to support the operations of the Lake Okeechobee hydrologic system which comprises the lake itself and a large number of water storage and conveyance subsystems.  One of the methods applied is that of Croley [1996]; this method assigns relative weights to climate forecasts provided by NOAA (CPC) each month.  A drawback of the method is that a solution is not feasible for all CPC forecasts.  This led to the development of the SFWMD Empirical method [USACE, 2000] which incorporates antecedent net inflow data into the calculation of the relative weights; Croley’s weights are based strictly on rainfall data.  Two additional methods, based on incorporating recently officialized CPC climate outlooks in decile probability density function format by NOAA, are implemented here to estimate the inflow rate and compared with Croley’s and the SFWMD Empirical methods.  A modification to the SFWMD Empirical method to incorporate a sub-sampling of the available historical records, considering only ENSO years, as well as a prior known wetter/drier conditions is found to yield better results when CPC outlooks do not yield a large enough shift in probabilities, especially noticeable during El Niño events.  A comparative overview of the fundamental strengths and shortcomings of these methods is presented, and recommendations are made for potential improvements, particularly in regard to their ability to reproduce observed results for net inflow into Lake Okeechobee in the presence of an extreme climatic event, as well as over an extended climatological period.
NWS Southern Region WFO Local:  Site Specific Seasonal Outlook

Victor Murphy

National Weather Service Southern Region Headquarters
Victor.Murphy@noaa.gov
NOAA’s current strategic plan for FY2003-2008 establishes a mission goal to “understand climate variability and climate change to enhance society’s ability to plan and respond.”

The NWS Strategic Plan for FY2003-2008 calls for using the growing climate expertise at NWS Weather Forecast Offices (WFOs) to “enhance regional specificity of climate forecasts for local customers and partners.”

Currently, NOAA's Climate Prediction Center (CPC) creates seasonal climate outlooks for mega climate divisions across the United States.  In response to the NOAA and NWS goals, and in accord with the NWSH Regional and Local Climate Services Plan, NWS WFOs in the Southern Region will assess the feasibility of downscaling the CPC outlooks for sites within their County Warning Area in order to provide an enhanced level of detail and local usability to the CPC seasonal outlooks.  

The outlooks prepared by the WFOs will be based solely on the CPC Probability of Exceedence (POE) seasonal outlooks which are issued monthly.  The outlooks prepared by the NWS WFO will apply locally determined climatologically biases to the more general CPC outlooks.  The purpose of the downscaled seasonal outlook is to provide a greater level of detail to all NWS customers within the area of responsibility of the NWS WFO.

This paper outlines the method and format by which WFOs will accomplish this, and the expected potential use by local customers and partners.  The paper will also detail the challenges of presenting the data to users in a usable format.
A Philosophy of Climate Services

James J. O'Brien

Center for Ocean-Atmospheric Prediction Studies

The Florida State University

2035 East Dirac Drive

 Suite 200 Johnson Building 

Tallahassee, FL 32306-2840
obrien@coaps.fsu.edu
"Climate services" means many things to many people. The talk will be thought-provoking, outlining the philosophy of climate services and methods practiced by COAPS. It is about "SERVICE" and about "CLIMATE". It is not about weather. It is about listening to your clients, not about old weather data on web sites. Climate services should be used to reduce risks in many economic sectors. Climate services means knowing about the ocean and many other non-meteorologic disciplines.

Climate Service Partnership Activities 
At NOAA's National Climatic Data Center

Tim Owen

NOAA/NCDC 
 151 Patton Avenue

 Asheville, NC  28801 
Tim.Owen@noaa.gov
NOAA's National Climatic Data Center (NCDC) is charged with managing the Nation's resource of global in-situ and remotely sensed climate data and information to promote environmental stewardship. NCDC also describes, monitors and assesses the climate, and supports efforts to predict changes in the Earth's environment. 

Climate services are a central part of NCDC's mission. Climate services may be defined to include quality data access, professional climate information consultation and outreach, and relevant applied research. In order to provide optimal climate services to the Nation, NCDC is part of a three-tiered climate services partnership that includes the six NOAA Regional Climate Centers and State Climate Offices. NCDC also works with the National Weather Service and other government agencies to provide climate services. 

Idaho Water Markets
Don Reading, PhD

Climate Impacts Group, University of Washington, WA

Ben Johnson Associates

Tallahassee, FL

The Department of Interiors “Water 2025: Preventing Crises and Conflict in the West” states that, “Water banks and markets are essential to avoiding crises in critical areas of the West.” And, “ Water banks also avoid or reduce the conflict, crisis, and heartache that results when water uses are changed through regulatory or other means.” There has been a substantial increase in the development and use of water markets in recent years as pressure on water supplies increase due to population growth and climate change. Idaho, the State with the highest water use per capita in the nation, has used the market to allocate water since 1916. Since that time the State of Idaho has witnessed the development of several different types of water markets and recently has seen a significant increase in the use of these markets for water allocation. This paper briefly reviews the development of the State’s water markets and describes their current status. The lessons learned in Idaho are instructive for what may work as an adaptive strategy to cope with the predicted crises outlined by the Department of Interior. The goal of the paper is to indicate what seems to be working in Idaho and to inform water managers in other states about possible avenues that may work in their state in dealing with climate change and increasing demands for water. 

User Studies:  Contributions to developing regional decision support and Climate Services
Andrea J. Ray, Roger S. Pulwarty, and Robert S. Webb
NOAA Climate Diagnostics Center
Andrea.ray@noaa.gov
The NRC has defined climate services as the “timely production and delivery of useful climate data, information, and knowledge to decision makers.”  They recommend that a regional focus is needed to address societal needs, developed through regional decision support systems.  Pillars of a climate service include these regional decision support networks, research, observing systems, and mechanisms to enable user-centric design and improvement.  To be effective the regional decision support systems must not only provide data and forecasts, but also determine:

What problems and questions are important and critical, to be determined by consensus between users and providers of products;

What information is needed to solve problems, short and long-term timescales;

What transaction costs are in terms of partnerships and long-term interactions.

Sustained and systematic communication is required on three fronts:  between users and providers; between researchers and providers, and between researchers and users.  The interactions must:


Identify entry points for information and the space for communicating this information;


Identify research needed, including strategic, applied, and adaptive;

Create nodes for users to engage with researchers and providers, to help determine what products are to be developed and tested;

To determine what the product is:  e.g., scale units, how accessible, when issued.
Currently, there are a number of activities which may be listed under “regional decision support” including information provision, including the NOAA weather forecast offices, data centers, and river forecast centers, NOAA funded regional climate centers, state climatologist offices, agricultural extension, and some private companies.  To act as effective nodes for ROSS within a national climate service, an organization would meet the NRC user-centric goals of climate services by adapting products to meet specific user needs, supporting major user groups, encouraging dialogue with users, and developing a regional focus to address societal needs.  However, these organizations are not set up to do effective user-studies.

Methods have and are being developed which identify potential users and situations which are most likely to produce partnerships for developing and evaluating experimental and prototype climate services.  However, these methods have not become embedded in the ROSS nodes described above.  We will describe characteristics of effective user studies, developed through case studies of water management in the Upper Colorado Basin.

User studies are designed to fill in the gap that exists in current regional decision support networks and bridge back to providers and researchers as much as a bridge to users.  Thus, user studies are a pillar of ROSS as is research, and are an investment that climate service providers need to sustain over the long term.  This talk will describe the contributions of user studies to developing regional decision support systems, why and how this approach should become embedded in the structure of climate services.
The Use of Hovmoller Diagrams of 500 mb Height Anomalies for Mid and Long Range Prediction
Robert Ricks and Paul S. Trotter
National Weather Service

Robert.ricks@noaa.gov
Since the mid-1990’s, the National Weather Service Forecast Office in Slidell, LA has been maintaining a Hovmoller Diagram of 500 millibar height anomalies primarily during the cold season for the purpose of detecting significant weather days out to a period of 45 to 60 days.  This approach incorporates the diagnostic assessment of the previous 30 to 60 days behavior of the 500 millibar height anomalies along a predetermined latitude or band of latitudes.  These “signals” are then extrapolated in time for prognostic assessment.  Long wave “anchors” are then determined, taking into consideration phase change characteristics upon the long wave pattern (Waves 1 to 5).  The signal crossings into the forecast area of interest are then evaluated for detection of potential Arctic surges, wither storm cyclogenesis, severe weather potential and other myriad synoptic scale weather responses.
The author, since 1997, has prepared a written report in a newsletter format that is disseminated among colleagues of similar interest at routine issuances throughout the winter and spring months.  This newsletter, named the “Hovmoller Report”, provides findings from the Hovmoller diagram effort, anticipated significant events and focus on behaviors of the hemispheric and synoptic scale oscillations.  The report is meant to serve as a pilot science sharing tool for field forecasters, certain National Centers personnel and climatology experts to discuss, via feedback, similar findings, forecast methods, and general observations on hemispheric weather phenomena.  Since the inception of the project and subsequent reports, many significant weather events have been detected with skill, bringing a heightened sense of situational awareness to those days which would require more performance.  A general overview of the methodology, the layout and example of the reports an examples of actual operational successes will be shown.
How Effectively Do Climate Forecast Maps Communicate with Policy Makers?

C. F. Ropelewski, Toru Ishikawa, Anthony Barnston, Kim A. Kastens,  and Patrick Louchouarn
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Palisades NY 10964-8000
chet@iri.columbia.edu
There is always a question of whether the target audience i.e. a decision maker or policy maker understands the information presented on a typical forecast map. The understanding must be at a level to have some input to the decision making process. In order to gain some insight on this issue we tested a group of 47 students in the Masters in Public Administration (MPA) in Environmental Policy Studies at the School of International and Public Affairs, Columbia University. Students for this program are early-to-mid-career managers that deal with, or will be expected to deal with, environmental issues, including climate. This presentation outlines the testing procedures and describes some early results.

Getting downscaled climate forecasts to local users

Mark Shafer

Oklahoma Climatological Survey

100 E. Boyd  Suite 1210 

Norman, OK 73019-1012 
mshafer@ou.edu
As skill in climate forecasts improves, new opportunities for their application are developed. Demand for prognostic information is growing; in fact, more users want to know more about what is likely to happen than what has happened. In order to meet these demands for forecast information, an institutional infrastructure is needed. Fortunately, through existing climate services partnerships, such an infrastructure already exists. The National Climatic Data Center (NCDC), the National Weather Service Climate Services Division (NWS-CSD), the Regional Climate Centers and State Climate Offices have a formal partnership for providing climate services. Although this relationship presently focuses primarily upon providing assessments of historical climate information, there is no reason that this cannot act as a conduit for new, forecast information. One of the key links in this chain is improved interaction at the local levels, especially between NWS forecast offices and state climate offices. NWS Climate Services Focal Points in the field offices are receiving training and instruction on downscaling climate forecasts to regional and city levels. State climate office personnel have existing connections with local users of climate services. Linking the two gives NWS a conduit to the local communities, without having to develop an in-house infrastructure to accommodate the demands for climate forecasts. In addition to improved linkages at the state-forecast office level, both partners need to improve relationships with other local climate services providers, particularly Natural Resources Conservation Service (NRCS) field offices and university Extension programs. These offices provide climate information to local users and communities, often without realizing that what they do constitutes climate services. Conduits of information to these local offices, via state climate offices and NWS forecast offices, need to be enhanced so that local capabilities to interpret and apply climate forecast information can be improved. 

Automated Weather Observations from Ships and Buoys: A Future Resource for Climatologists

Shawn R. Smith

Center for Ocean-Atmospheric Prediction Studies 

The Florida State University Tallahassee

 Florida 32306-2840 USA
smith@coaps.fsu.edu
The growing need for climate information to be used by decision makers is not limited to land-based observations. Understanding the full climate system requires routine, high-accuracy, in-situ weather observations over the global oceans. NOAA has initiated a plan to provide a sustained network of instrumentation as part of a global ocean observing system. Near-surface weather observations from ships and moored buoys are key components of this observing network. For the last century, the primary source of weather data over the ocean was manual observations made by merchant vessel operators. Advances in technology now allow the deployment of autonomous, computerized weather systems on ships and buoys. The present state of automated observations on ships and buoys will be discussed, including new initiatives to place automated systems on merchant vessels. In addition, several applications of these data for validation and direct climate studies will be presented. As the ocean observing system develops, new research and operational applications will take advantage of the high accuracy weather data from ships and moored buoys. 

ENSO and Chill Hours in Georgia Peaches

David Stooksbury

University of Georgia

stooks@engr.uga.edu
Most varieties of peaches require a minimum number of hours below 7 C during the winter dormancy period before they bloom and bear fruit.  In Georgia, most peach varieties require between 600 and 1,000 chill-hours (hours below 7 C).  If critical chill-hours are reached too soon in the winter or early spring, the trees will break dormancy before the last freeze (-2 C).  A freeze after the trees start to bloom can have severe economic impacts on peach producers.  Preliminary research indicates that the day of year that critical chill-hours are accumulated is related to ENSO.  Preliminary research there is no relation between ENSO and the date of the last spring freeze in Georgia.
The Role of Climate information in Water Conflict: the case of the Upper Gila River, Arizona.

Marcela Vásquez-León, Barbara Wolf, Colin West, Timothy J. Finan
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Tucson, Az 85721

Email: mvasquez@u.arizona.edu
How can climate information be of use in a context where multiple stakeholders make claims on a limited and variable water source, three sovereigns exist (federal, tribal, state), and policy and politics drive water allocation more than realistic assessments of water availability? The role of climate forecast information in water conflict is explored in the Upper Gila River, Arizona. Measurement of river volumes during unusually wet years led in part to current conflicts; climate variability, particularly drought, now exacerbates conflict among water users. We explore the role of climate forecast information in reducing some the uncertainty that plagues the settlement of water rights conflicts. We also explore the role of climate information in reducing vulnerability to drought amongst Native American and Anglo farmers, ranchers and natural resource managers.

The CPC Degree Day Outlook Product

David A. Unger 

NOAA Climate Prediction Center

Camp Springs, MD

David.unger@noaa.gof
The CPC is developing the capability to make predictions for heating and cooling degree days based on the U.S. seasonal temperature outlooks.  The product is produced by applying statistical relationships between mean temperature and degree days to the CPC outlooks.  In order to meet the needs of a variety of users, this product is available in several spatial and temporal resolutions.  This paper reviews the methods used to translate the seasonal temperature prediction to degree days, and examines the skill of the forecasts at several resolutions.

A 50-year forecast simulation was performed to test the temperatures-to-degree day translation method.  A simulated “prediction” based on decadal means and standard deviations of the 3-month mean temperatures for the CPC forecast divisions was made for each 3-month period between 1951 and 2000.  The temperature “forecast” was then downscaled to smaller regions and translated to degree days.  Additionally, the forecasts were disaggregated from 3-month seasons to monthly resolution.  The relationship between the skill of the translated forecasts to the skill of the original temperature forecast indicates how accurate the translation algorithms are.

The degree day forecasts are about 80% as skillful as the original temperature forecast.  Very little information is lost by moving to a higher spatial resolution.  The skill of the monthly temperature forecasts, on the other hand, is only about half that of the forecasts for 3-month seasons.

The forecasts based on the actual CPC outlooks issued from 1995 through 2003 will be presented at the workshop.  In addition to examining the skill of the original forecasts, and those presented at higher resolution, the skill will be examined at resolutions lower than the original.  These forecasts are important for users who require information for large regions of the country, or for time periods longer than three months. 
Decision Systems Research: An emerging IRI Underpinning Activity

N. Ward and C. Ropelewski
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Regional Projects provide ideal test beds for developing methodologies and tools that enable quantitative estimates of the benefits of using climate information in sectoral decision making. The aim is to advance information and tools that will support the uptake of the information in a wide range of sectoral decisions. Indeed, in many circumstances, the ultimate goal is the development or adaptation of sectoral decision tools so that they smoothly incorporate seasonal climate information and forecasts. We briefly outline examples being developed and tested with partners in Africa, Asia and South America, with substantial progress reported from water management and agriculture applications. 

CPA March 2004 --  roundtable proposal:   Learning From And About Ag. Extension

John Wiener

University of Colorado

John.Wiener@Colorado.EDU
Since their creation, the Co-Operative Agricultural Extension Services associated with land grant and other universities and colleges have performed the mission of "taking the university to the people" (Rasmussen).  The climate prediction assessments meeting will bring together a variety of researchers and educators committed to making climatology serve social and private purposes.  Much of the work is analogous to that pioneered by Extension and its later counterpart in the SeaGrant program.  NOAA is moving ahead with the National Climate Transition Program to make climate services operational, as well as the NWS Climate Service program.  Therefore, the roundtable format is proposed as a means of presenting some of the relevant experience and stimulating discussion with the variety of people who will be present.

The roundtable format may be this: Each presenter will take 5 minutes (and perhaps two or three slides) to answer the two posed questions, and describe references or experiences.  This will call for some selectivity, but a great deal of background can be presumed.  Then, each presenter will take 3 minutes to respond to the others, however she may wish.  Then, the suitably draconian moderator will take questions and responses from the floor.  With 5 presenters, the first two rounds will take about 50 minutes, allowing for overage and bad jokes, and with adequate whip-cracking, there should be at least 30 minutes of a session left for audience discussion.  A couple of people will take notes, and if this is scheduled before a meal, discussion might continue informally.  Based on previous experience, this works well if the moderator is jovially fierce.

It is also desirable that panelists and anyone else be encouraged to comment in writing, for the reporting on the session.  We are, like it or not, facing regional and sub-cultural differences that we should be careful to observe, and to learn from.  

The two questions proposed are distinct, and should be answered at least somewhat distinctly.  (1)  What has been learned about the good and bad features of working with Agricultural Extension as a partner in climate services provision, (including identification of needs and desires, dissemination of information, feedback to information generators, co-development of products and taking services operational)?

(2)  What does this experience suggest for using Extension as a model for other sectors of the economy?  Clearly, a few sectors have already acquired superb services, internally or from private providers (insurance, weather derivative financial hedging, major agri-businesses, electricity generation, etc), but many others are only beginning to incorporate climate thinking into their decision-making.  Does Extension offer a good model for other kinds of economic activity, or is it limited to those where technical access is presumed minimal?  Is it in fact a good model for technology transfer regardless of the level of prior expertise?

This proposal was drafted by John Wiener, with discussion and the original idea from Roger Pulwarty, kicked around for several years, and confirmed after CPAW 1st meeting in 2003.  So far, (09 Jan 04) a number of Florida Extension persons have been identified as willing and able to participate.   Jim Murray, Mike Spranger  and  James Jones have acted to organize a group, including also Jim O'Brien,  John Jackson, Clyde Fraisse, Peter Vergot, and  Joan Dusky.  The organizers may wish to "draft" a few people as well; there will certainly be a large talent pool at the meeting.  Dr. Anji Seth or another from IRI would be a good addition.

Building trust in climate forecasts: The 2002-3 El Niño experience in Colorado

Klaus Wolter

NOAA-CIRES Climate Diagnostics Center
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Boulder, CO 80305-3328

Email: klaus.wolter@noaa.gov
By the summer of 2002, Colorado suffered from some of the worst drought conditions ever registered. Hopes for an enhanced monsoon were dashed during a record wildfire season. In this context, decision-makers actually paid attention to my climate forecasts.  My talk will focus on my experience in dealing with the Colorado Water Availability Task Force through the last two years, the degree to which El Niño can be credited with bringing relief to Colorado (and adjacent regions), and what lessons I draw from this.

User-driven Climate Forecasts in the Southeast U.S.

David F. Zierden, Melissa Griffin, and James J. O’Brien

Florida Climate Center and COAPS

The Florida State University
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2035 East Dirac Dr.

Tallahassee, FL 32306-2840

Climate shifts due to El Niño (warmer than normal ocean temperatures in the tropical Pacific Ocean) and La Niña (cooler than normal) are well-know and are now used to predict seasonal temperature and precipitation trends up to 12 months in advance. These climate shifts are particularly strong in Florida and the Southeast United States. During the winter and spring months, El Niño brings plentiful rainfall (40% more than normal) and cooler temperatures to Florida. Recent El Niño's occurred in 1997-1998, one of the strongest on record, with another mild El Niño in 2002-2003. Conversely, La Niña is associated with warm and dry winter and spring seasons in Florida and the Southeast. 

While El Niño and La Niña affect the average temperature of the winter season as a whole, they both tend to suppress the severe arctic outbreaks of cold air that cause damaging freezes in Florida. It has been noted that 10 out of the last 11 severe freezes in Florida took place during Neutral conditions in the Pacific Ocean. An examination of minimum temperatures from weather stations all over Florida from the past 50 years shows that freezing events are up to three times more likely to occur in Neutral years than during El Niño or La Niña. Near normal sea surface temperatures were expected again in the tropical Pacific in 2003/2004, so the winter season was considered neutral and an increased risk of damaging freezes was forecast.  Using critical thresholds suggested by growers for various commodities, the forecast was tailored to the needs of agricultural community.

The Southeast Climate Consortium will also be issuing wildfire risk forecast for Florida and parts of Alabama and Georgia based on ENSO phase and the Keetch-Byram drought index (KBDI). Climate information and ENSO predictions are better served by incorporating them with known climate indices that are used routinely in the forestry sector.  The KBDI is one such tool in that:  1) it is calculated from precipitation and temperature observations, and will reflect the seasonal shifts caused by ENSO and other climate oscillations.   2) It is modulated by daily temperatures and rainfall, so frequency and strength of individual weather systems are also important.  3) The KBDI is used operationally by the U.S. Forest Service and state agencies to monitor and predict wildfire activity. Meteorologists at the Florida Division of Forestry have demonstrated the validity of the KBDI as an indicator of potential wildfire activity in Florida.  They showed that the value of the drought index is not as important as the deviation from as seasonal norm.  The wildfire risk forecast is based upon the KBDI and will present the probabilities associated large deviations from the seasonal normal on a county-by-county scale.
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