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Preliminary Materials
Research project objective: The objective of this study is to develop a Drought Planning Tool (DPT) for the Susquehanna River Basin; a set of methodologies for near- and medium-term predictions of drought likelihood; identification of key climate and other drought index parameters of importance for the Chesapeake Bay Region; and a framework and practical guidance for NIDIS and other Basin stakeholders to implement similar tools in other basins.

Stakeholders and decision makers: 
· Susquehanna River Basin Commission
· City of Baltimore, Department of Public Works
· NOAA, National Weather Service, Middle Atlantic River Forecast Center (MARFC)
· Others to be identified during stakeholder outreach
Approach: Efforts under this project have been divided into the following discrete tasks:
· Task 1: Develop data aggregation and forecasting module
· Task 2: Develop drought simulation module
· Task 3: Develop framework for Basin-wide drought coordination 
· Task 4: Conduct case study: Modified operations for the City of Baltimore to improve system reliability during drought
· Task 5: Conduct outreach activities including stakeholder workshop and project reporting

Matching funds/activities: Staff from the NOAA, National Weather Service’s (NWS) Middle Atlantic River Forecast Center (MARFC) have presented an overview of current and future forecast products that may be of value in development of the DPT, including development status of the NWS’ probabilistic forecasting tool, the Hydrologic Ensemble Forecasting System (HEFS), and availability of HEFS forecast nodes within the Susquehanna River Basin. MARFC staff have further agreed to provide forecast and re-forecast data where available for use by the project team in development and testing of drought indices and operating rules.

Partners: 
· NOAA/NWS, MARFC
· Water Research Foundation (WRF)

Accomplishments
1. Project timeline and tasks accomplished: The following tasks were accomplished during the reporting period:
· Team members met with MARFC staff for initial technical information exchange.
· Available historical hydrology, weather, climate, and operational data for the Baltimore water supply system have been identified and collected for use in the analysis. Summary information and data sources are given in Table 1.
· A model of the Baltimore water supply system was created using the isee Systems STELLA software for testing drought indicators and trigger level performance. An overview visual schematic of the model is provided in Figure 1. Each object in the schematic is associated with code that routes water through a series of rules that represent actual operating procedures and physical constraints. Figure 1 highlights a small portion of the entire STELLA model. A draft of the model interface is provided in Figure 2. The graph shows plotted reservoir storage over 72 years of historic simulation. The STELLA model will be used for initial development and testing of drought indices and operating rules for the Baltimore case study.
· Several drought indicators have been added to model as outlined in the Susquehanna Drought Coordination Plan, published by the Susquehanna River Basin Commission (SRBC). The indicators have been modelled to represent current practices for drought monitoring and classification. The indicators include reservoir storage, 6-month cumulative precipitation, streamflow, and PDSI. For example, reservoir storage tracks the reserve storage in all three reservoirs and triggers different drought levels (watch, warning, and emergency) according to the percentage of storage remaining (75% , 60%, 50% corresponds to the three drought levels for Liberty and Prettyboy; the thresholds for Loch Raven are set at 80%, 65%, 50% to balance trigger frequencies). 
· Additional indicators have been added to the model to test possible alternatives for use in the Drought Planning Tool. At the time of this update, days of storage remaining and a framework for MARFC forecast incorporation have been added to the model.
· Published research regarding drought classification and prediction was reviewed to identify possible knowledge gaps and opportunities in the literature. A list of research covered is provided below in Part F References.
Table 1: Data Summary Information and Sources for Baltimore Water Supply System
	Variable
	Available Record 
	Timestep
	Source

	Precipitation
	9/26/1990- present
	Daily
	NOAA

	Precipitation Departure
	2/1/1998 - present
	7 – 365 days
	MARFC

	Reservoir Inflow
	1/1/1930 – 12/31/2001
	Daily
	Hazen and Sawyer

	Streamflow, Various sites
	9/1/1945 – present (Patapsco site, other locations shorter)
	Daily, 15-minute
	USGS

	Air Temperature
	1/1/1895-present
	Monthly
	NOAA – nClimDiv dataset

	PDSI
	1/1/1895-present
	Monthly
	NOAA – nClimDiv dataset

	SPI
	1/1/1895-present
	Monthly
	NOAA – nClimDiv dataset

	Evaporation
	1/1/1895-present
	Monthly
	Estimated using the Hamon Method, air temperature from nClimDiv

	Demand
	FY 2010- 2015
	Daily
	Baltimore DPW

	Reservoir Elevation
	Loch Raven and Prettyboy Reservoirs: 1/1/1940 – present
Liberty Reservoir: 1/1/ 1946 – present (partially complete)
	Monthly, Daily
	Baltimore DPW
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Figure 1: Baltimore Water Supply STELLA Model Schematic
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Figure 2: Baltimore Water Supply STELLA Model Interface
1. Application of findings to inform decision making: Project members have begun discussions of how the proposed tool will be used by SRBC and City of Baltimore staff.

1. Planned information transfer methods: This project includes extensive outreach efforts, including a Basin stakeholder workshop and a nationwide webinar to be facilitated by WRF. After completion of the proposed study, the SRBC and its partner agencies and stakeholders have a vested interest in continuing to utilize the resultant methods, data, and tools to inform future water resource management activities in the Basin. These products have direct applicability to numerous Commission coordination, planning, and regulatory activities, particularly with respect to drought and low flow management. SRBC staff regularly use the simulation model upon which the DPT will be based and will be involved in the development tasks such that upon project completion, SRBC will be well-positioned to house and manage the Tool.

Significant deviations from proposed workplan: Issues related to registration and certification in Grants Online and ASAP.gov delayed the start of technical efforts under this project. Technical efforts began on 2/27/15. 

Completed publications, white papers or reports: None
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