National Integrated Drought Information System – NIDIS

Colorado River Drought Early Warning Scoping Workshop
Note takers:  Lisa Darby, Tim Owen, Jim Verdin
Wednesday Oct. 1

Introduction and Overview (Roger Pulwarty / Jim Verdin)

Colorado Pilot Focus: Lakes Meade, Powell, Big Thompson Interbasin transfers.

Drought Outlook Inputs:  CPC Long-Lead Precipitation Outlook, Palmer 4-mo. Probabilities, Short- and Medium-Range Forecast, Constructed Analogue Soil Model, 2-Wk Soil Moisture, U.S Drought Monitor ( Seasonal Outlook.

Early Warning:  What people use to make decisions on determining triggers for response to drought.  Planning and role of change and variability across time scales.

Other Key Activities:  Monitoring and forecasting; Risk assessment:  Indicators and triggers; Communication and preparedness; Drought portal.
Pilots: Proposed NIDIS Drought Early Warning Systems

Colorado River Basin; Montana; Oklahoma; Missouri; Southeast; Chesapeake Bay

Key Issues:

· What climate and drought-related triggers are used for management and response seasonal operations, long-term planning (watershied, industry, state, county)?

· How can we most effectively develop and coordinate information for early warning (onset, duration, demise, impacts) into drought plans?

· Proposed NIDIS Pilot integration into portal.

Milestones:

· Year 1:  What exists, Gap analysis, corrdination of existing information; Key players-existing planning processes.
· Year 2:  Implementat of a DEWS – improving coordination, feedback into ‘Colorado Basin’ Drought Portal.

Overview of Drought Monitor (Mark Svoboda / Mike Hayes)

Authors: NDMC, USDA, NOAA (CPC/NCDC); Experts : RCCs SCs, other agencies.

Colorado Basin River Forecast Center Products (Kevin Werner)

NIDIS Workflow:  Climate and Weather Forecasts goes into hydrological models with research ( CBRFC Forecasts

CBRFC Forecasts to Decision Makers and then Value to Users
NOAA/NWS Water Resource forecasts – unveiling a new web site in November.  

They are experimenting with soil moisture grids for Verde and Santa Cruz River Basins in Arizona.
U.S. Drought Portal Update (Mike Brewer / Jason Symonds)

Portal Purpose:  A central clearinghouse for integration and presentation – observations, research, forecasts, impacts, etc.

USDP Need for Pilot Projects:


Community manager (help publish material through communities).


Appropriate information in applicable format

· Web Mapping Services (OGC 1.0 or higher) for spatial/mapping data preferred.

· Maps/images and web sites that are regularly updated and can be rendered in a USDP portlet.

· Drought-related maps and web sites that are regularly updated and can be made available only as a stand-alone page.

· Non-regularly issued reports related to drought, of a non-time sensitive nature.


USDP technical teams are here to help.

Demonstration: 

· Individual login provides customization through Google gadgets.  
· Common interface for operational use of drought monitor tools.

· Web mapping services / web feature services for overlays.

· Linkage to NCDC Weather and Climate Toolbox.

Feedback: Presentation on USDP a bit to pedantic for this venue; drill-down to scale with inclusion of local products.

Advanced Hydrologic Prediction Service (Donna Woudenberg, NDMC)

Purpose:  Low-flow stage information for Upper Colorado River Basin Project; Identify low flow / stage impact points (both Colorado and Southeast).

Lunch
Colorado River Water Conservation District Overview – Eric Kuhn
The challenges are both upstream and downstream.  Is there water left to develop?  No one can answer.  

How much risk are we willing to take?  This is the most important question.  We need a common language for risk.

Now Lake Powell is 106% of normal.  It’s been a wet year, but also a high-demand year.  Green Mountain Reservoir is used to regulate the stream flow.  

Colorado River:  Interim Guidelines: Powell / Meade  (Terry Fulp, USBR) (http://www.usbr.gov/lc/region).

Lake Mead is the delivery reservoir to 3 lower states and Mexico – 9 maf/year.

Planning scales range from basin-wide over decades down to a single project over 1-7 days.

There is an Intentionally Created Surplus (ICS) mechanism in place.

NIDIS – Help us assess our risk


Storage, deliveries, impacts on users

Extend the NIDIS Pilot to Lake Mead, and the rest will be more straightforward.
Risk Assessment (Carly Jerla (BLM) / Mike Hayes (NDMC)

Definition:  Risk = Hazard (natural event) * Vulnerability (social factors); Indicators and triggers coming together.  Purpose:  to identify those sectors, population groups, or regions most at risk from drought, most probable impacts, etc.


[ndmc.org/handbook/risk.pdf].

Successful plans:  1) Monitoring, early warning, and prediction; 2) risk and impact assessment; 3) Mitigation and response.  Most plans only address bold areas.

Western Drought Coordination Council’s “How to Reduce Drought Risk” is the most downloaded document on the NDMC web site.

The Colorado River Simulation System (CRSS) is run with a monthly time step.  CRSS-Lite is a simplified version of CRSS, running with an annual time step.  The simulations are run to assess risk.  

Reclamation must be sensitive to making changes in how they forecast and operate due to perceived changes in benefits or losses.  
Facilitated Discussion Notes – Robin Webb facilitator
Monitoring and Gaps 

Reservoir levels

Need more snow sublimation/soil moisture information
CoCoRaHS
Evapotranspiration


Daily, weekely, monthly


North basin slopes vs. south basin slopes

High snow accumulation areas

SNOTEL – a weakness above tree line (exposure issues for instrumentation)

Need more information on the mechanisms behind the changes, e.g., impacts of recharge vs. runoff, or, where does the snow go?
Spring precipitation

NOAA Snow Data Assimilation System (SNODAS) product – what does it provide?  Not enough data at high elevations

Need one robust analysis system

Objective data assimilation technique

LDAS

Need a reference calibration system for precipitation estimates

Stream gages

High elevations issues –
How can we get good data?  Can we apply lessons learned from Arctic precipitation measurements?  Maybe, maybe not.
Forecast Products

Gridded data – there are problems at high elevations

The verifications that Kevin Werner talked about will help to trouble shoot the gridded data

NRCS and NWS agree on the official forecast

Revisit this coordination process through verification process – should this be a NIDIS activity?

Regional downscaling activities

CFS – Official weather service climate model

24-month issue – people only look at the first 8 or 9 months.  The second year is based on climatology (with no trends) and is not useful

Beyond the 24-month issue…

5-year to decades – need long-term multiple inflow scenarious, use tree ring studies for perspective

What are the uncertainties in a 2, 5, or 10 year forecast?

Denver Water mainly looks at 9-12 months.  They would appreciate a decent longer-term forecast.  The main focus is stream flow and precipitation (not temperature).
Surface Water Supply Index (SWSI)


Snow pack, reservoir storage, precipitation (winter)


Stream flow, reservoir storage, monthly precipitation (spring)

Each state has a slightly different SWSI.

A Western US SWSI would be useful.

Develop an upper-basin SWSI?  Is there value to this?  It could be done.  Get information from other means?  There is subjectivity on how to combine components.

It is important to relate current observations to past observations (historical context).
A mid-month streamflow forecast is useful.

From the water manager’s point-of-view:


Understanding past stream flow and predicting future streamflow is key.

Basin-level perspective is needed, with a seasonal forecast.

Precipitation forecast is harder than a temperature forecast.  What about forecast reliabilitly?

A proposed index:  Probable Maximum Drought.  Is there any interest in this?  Could it be figured out?

Climate forecasts are ~20 to 30 years behind weather forecasting, but improvements are made every year.

Dates and Triggers
Key elevations at Mead and Powell are noted in Terry Fulps’ talk
Oct. 1 – What does winter look like?

Apr. 1 – Runoff forecast – the traditional date.  How about adjusting this date to sometime in May?

Planning for restrictions start in April

Denver Water uses reservoir storage on July 1 – actual or predicted % of capacity.  If 60-80% capacity, then cut backs are needed.

NCWCD – 

Apr 1 Inform board of water availability.  Andy suggests changing to July 1 since runoff season is over by this time, and no need to try to forecast.  Andy says so far this is not a popular suggestion.  

This year NCWCD is better off than in recent years.

What are the impacts of earlier runoff?  Does this only affect Colorado?

Other Information Needed for an Early Warning System?

Comprehensive basin view:


What types of users (consumptive vs. non-consumptive?)


Land use changes


Social, environmental, economic data

NIDIS – how to organize information for decision makers?  NIDIS can provide an integrative service.

Need a 1-year forecast that shows skill and thus will gain credibility?

Consider functional groups, e.g., livestock, wildlife

Water supply for wildlife/ecosystem – if there is less vegetation, there is more sediment going into streams

Some user groups can’t react quickly (e.g., rafting businesses, livestock businesses).  Could use longer-term trends for planning.

Ecosystem between Powell and Mead is important.  
Need historical perspective

Helpful to water managers and decision makers to be able to rank current water year to other years

Water temperature – native and non-native fish react to changes

Salinity an issue in Lake Powell

Sediment supply – sand habitats

Tributaries have large water year impacts to the system

State Climatologists:

Nolan (Colorado):  Drought is the issue he deals with the most.  Has there been progress in 27 years?  He’s not sure – some improvements in streamflow prediction.  People most want to know about the next year.  A really bad drought causes people to react.  It’s important to teach people about realistic expectations.

Rob (Utah):  Population growth, limited resources, and climate change are all important issues.  It’s important for NIDIS to work at a state level, also a challenge.

Steve (Wyoming):  Products – keep in the language and currency of users.  Can feds fill in the data gaps?  Or is it up to regional/local agencies.  How will climate change impact demands?

Review of the discussions today – Jim Verdin

(1)  More observations are needed at higher elevations, especially above tree line.  Think beyond SNOTEL – there are newer, lower-cost sensors now that may be appropriate.  What would we need to do to get the new data into a forecast?  

(2) Where does the snow go?  (recharge vs. runoff).  

(3) How dependent is climate change on elevation?  Need more measurements to assess.

(4) Specialized seasonal forecasts for smaller regions/targeted areas are needed.  Are they more skillful and reliable than larger-scale forecasts?  Improvements need to be made at the large scale in order to improve the small scale.

(5) Can NIDIS address the 2-5 year mid-term forecast issue?

(6) Identify more comprehensive sources of evapotranspiration and potential evapotranspiration.  Need to fill in the information between the current stations.

(7) SNODAS – Can the drought portal make SNODAS more accessible?

(8) More ideas for the portal:

Better dissemination of available information

Build on state climatologists

Quicker, easier access

Formats that non-technical people can understand (6th-grade level)

Funnel people to right level of information (already a goal)

(9) Help people learn which products are most useful, especially for high elevation areas that most matter for Colorado Basin. The basin is large, but the most important things happen in small areas.

(10) Portal team needs toolbox ideas

(11) Extreme year identification?

(12) Frequency of high-flow events? 

(13) Two-week hydrology forecasts – the RFC is working on it

(14) Look for events that are learning opportunities for early warning – the NIDIS pilot presents an opportunity for learning

(15) Regional drought monitor – What would it take to create one?  Who in this group would do it?  Not just academic – decision makers have input into framework.
Wednesday Oct. 2
Climate, Growth, Drought Threat to CO River (Balaji Rajagopalan)
Key Issue:  Supply is down, Demand is up.  We can only meet demands because we have four times the storage of the average flow.
Paleoclimatology:  Studies show that the 20th century is one of the wettest.  Long, dry spells are not uncommon.  There can be 20-25% changes in the mean flow.  There is significant interannual/interdecadal variability.  
IPCC AR4 simulations:  Wet areas get wetter, dry areas get drier.  The SW US is likely to get drier.  GCM results for high-altitude areas are more uncertain.  Modeling results are too unreliable for water managers to use them.
Future Flow Summary:  Increase in temperature with less uncertainty; decrease in streamflow with large uncertainty; uncertain about the summer rainfall (reasonable amount of flow); unreliable on the sequence of wet/dry (system risk/reliability).

Water Supply System Risk Estimation:  Streamflow Scenarios ( Water Supply Model (  System Risk Estimates.

Wet and dry sequences are key (fill and drain).  

For modeling, poor initial conditions will create problems in the results, perhaps scaring people into inaction.

EIS guidelines are robust.  The risk of reservoirs drying is small, <5% in the near term (~2026), for any climate variability.  Risk increases dramatically by ~7 times in the 3 decades after 2026.  The risk is highly nonlinear.  Demand profiles should not be rigid – delayed action can be too little too late.
Colorado-Big Thompson Project Overview (Ron Thomasson)

Description:  Interbasin transfer, six powerplants, ten reservoirs – between northern Colorado and southern Platte basins.

Reclamation takes every drop they can, above minimum stream flows.  NCWCD determines demand and Reclamation adjusts.  They must have the water to meet demands plus accommodate recreation and maintenance activities and maximizing hydropower.  
Green Mountain Reservoir:  Main purposes – 52 kaf reserved for replacement, compensatory storage.   
There are 3 drivers for Colorado above Kremmling:  2 calls:  Cameo Generating Station and Shoshone Power Plant and 15 Mile Reach, which needs water for endangered fish.  
Opportunities:  Assist in demand projections (Northern and Denver Water, Grand Valley); Assist USFWS in setting target flows (Peak enhancement and late summer flows); Initiate drought mitigation discussions (e.g., Shosone call reduction).

Northern Colorado Water Conservancy District (Andy Pineda)

Overview:  Coverage from divide through Boulder down South Platte.

Drought Types:  Short and deep (1977), Long and shallow (1930s), Long and Deep

Allotments:  Switching from Agricultural to Municipal.  Municipal now dominates the system.  Municipalities get more “nervous” than ag.
Northern Water is a tax-based agency.  East slope demand drives the system.  Northern Water exists to balance out the South Platte.

Now we are at a 1.2 maf cumulative deficit.  
NWSI is a new index (Karen Rademacher’s work).  It is basin-specific and handles the C-BT better than the South Platte SWSI.  

One storm can make a big difference.  

Help from NIDIS - Early warning – but how?  2002 was a surprise.  

Northern Water looks at:  Anticipated South Platte flow, Granby storage, streamflow forecast

Morning Facilitated Discussion – Roger Pulwarty
Drought mitigation discussions:

What do we include in the discussions?  One suggestion – east slope demand vs. west slope issues.

When do discussions occur?  There are already many summertime discussions.  It was stated that people are welcome to join Water Availability Task Force discussions.  It would be good if NIDIS could build on conference calls/discussions already in place, rather than adding a new call to people’s busy agendas.

Could the portal offer an option that allows people to configure the screen for a chosen basin?

Are state people willing to work with the drought portal people to develop the portal?  Are they willing to upload data?  Are there enough agencies who will use the portal (contributing data and using it as a resource) to make it all worthwhile?

What were the 2001 mistakes?  What information was available? Would we have had a better warning with better organization of the information?

What are the barriers to getting information/data you want?

Denver Water (Bop Steger) is happy to share information, but what is the best way?

Are we coordinating the best way we can?

Instead of many emails between calls, we need a central place to post information (Ron Thomasson).  The drought portal could be used for this.

Jason Symonds needs advice from the experts on the best way to organize the information on the portal.
Veva Deheza is working on the Colorado state drought plan.  She plans on tying the plan to NIDIS, and to take advantage of the tools NIDIS offers.  Coordinated state drought plans?  The states have to drive the plans, not the feds.

What is the user focus of the portal?  Water managers, ecosystem

The portal has the structure for people to build and join communities.  The portal also has RSS feeds – a way to get automatic updates.  You can add a NIDIS google gadget to your igoogle page.
Risk framing is important – current drought and climate change

NIDIS will spend time with each state; build compatible frameworks
NIDIS will meet with end users one-on-one or in small groups, e.g., water managers

Vulnerability to adaptation?  How to assess?

GIS is a good integrating tool.  Graphics are a great communication tool for group discussions, via WebEx, for example.

What are the best products for planning?

What is the existing capacity to interpret current information at different scales?

Lunch

Drought Impacts on Ecosystems and Recreation Mgmt (Jayne Belnap)

Description:  Change from snow to rain in western U.S. has major implications.

There are feedbacks in the southwest that impact the water distribution, e.g., rain/snow shift and early melt may impact recharging; or decreased plant cover leads to decreased soil stability, fewer clouds, and decreased precipitation.
Bark Beetle Conditions in Colorado (Bob Cain)

Description:  Blue stain fungus in sapwood.  Terrific development of mountain pine and spruce beetle damage from 1997 blowdown from 1999-2006.  Infestation at highest levels (vs. elevation limit in late 70’s/early 80’s).  5-6” ground diameter for infestation risk.

The beetles prefer trees > 80 years old, but now that there are so many beetles, they are attacking younger trees.  There are many types of beetles in Colorado.  Trees produce resins and turpenes for protection, unless it’s a drought year.  
At this point, predators will not take care of the problem – there are too many beetles.
Afternoon Facilitated Discussion and Wrap-up – Roger Pulwarty

Meta data – show on portal, e.g., experimental forest data, research data

What can NASA do?  Remote sensing of soil moisture?  Yes, but currently not very high resolution.  Can we pressure NASA to focus on the basin?

Scatterometer – measures soil moisture, but only yields extent of event and changes, not quantitative information.

Grand County – high temperatures in streams – due to climate change or diversions?

Trends related to changes in diversions?  Land users (e.g., grazing) can’t adapt to year-to-year changes, so they need the trend information.
What are the impacts of cloud seeding and direct/indirect effects?  Storm Peak Lab has results on their web site (http://stormpeak.dri.edu/data.html).
The drought monitor does not have enough information on the Great Basin.

What about the wildlife patterns related to drought, e.g., more bear/human contact?
Take a basin view on communications, rather than a state view

Colorado River above Kremmling conference calls – how often?  WebEx to view information?

In the first year, NIDIS develop coordination methods for assessing monitoring, triggers and indices, and a basin monitor.

People are interested in a retrospective study.

NIDIS will use upcoming meetings to keep the momentum going!
Closing Discussion – Next Steps (Roger Pulwarty)
Monitoring Gaps

Existing Indicators and Triggers

Develop a Basin-Focused Monitor


Importance of Ecosystems, Socioeconomic Indicators


More than Information Marketing


Portal as Central Clearinghouse

