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∗ May SWSI Example: 

Surface Water Supply Index 

Year Volume* of 
water in HUC 

NEP 

1999 460,388 76.12 

1996 453,066 73.63 

1974 440,361 71.14 

2015 429,100 
Interpolation: 

70.19 

1979 411,037 68.66 

1998 396,116 66.17 

1993 394,651 63.68 

 *Volume = Reservoir Storage + Forecasted Runoff 

+1.47 

Presenter
Presentation Notes
Drought IndexDesigned to be an alternative to the Palmer Drought Index for regions that rely primarily on snowpackWhat does the monthly SWSI value represent?Comparison of the total volume of water available in a watershed (HUC) for a given month vs 40 previous years of the same monthVolume includes: reservoir, surface runoff, and precipitation volumes (depending on the month)Ranks the total volume in the HUC for this month compared to the last 40 years of volume in the HUC for the same month. Determine the non-exceedance probability of the current month’s water volume by ranking this month’s volume to the previous 40 years of volume in the same month.  This probability is then converted into an index number between +4.16 and -4.16, mimicking the Palmer Drought IndexDuring Jan-June this index can also be a flood indication tool since it reflects the forecasted streamflow



A brief history 

Presenter
Presentation Notes
History of the SWSI in ColoradoDWR and NRCS in 1983 for first Colorado Drought PlanNRCS suggested an alternate approach in 1993 but  Colorado did not adopt until 2010 Drought PlanNRCS has been producing revised SWSI since 2011 via excel workbooks, DWR has continued to produce the original SWSI2014 NRCS’ SWSI producer, Jim Marron, retired.  Has continued producing SWSI for NRCS as a volunteer but everyone would like to see him be able to enter full retirement



∗ Goal: Utilize TSTool to run SWSI calculations for Colorado through 
a transparent, automated process 

∗ Phase I: Completed Summer 2014 
∗ TSTool program that closely mirrored existing excel spreadsheets 
∗ Lessons learned: Need greater ability to handle input data issues 

∗ Phase II: Completed Summer 2015 
∗ Tools to address data input issues 
∗ User-friendly operating environment 
∗ Enhanced program verifications/checks 
∗ Enhanced output files 

 

SWSI Automation Project 

Presenter
Presentation Notes
The SWSI automation projectCWCB and DWR partnered to develop an automated SWSI Tool in 2013 (?) as a long term SWSI production solutionGoal: Utilize TSTool to acquire data from NRCS server and run SWSI calculations around the state through a transparent, automated processPhase I: complete in Summer 2014Modeled after NRCS worksheetsHard to track data issuesRequired a lot of program code changes month to month, limiting the user-friendliness of the programPhase II: completed Summer 2015Focus on data input issues and work-aroundsMore user-friendly operating environmentData flagging and data source transparencyMinor methodological changesRobust program verificationRe-run forecast SWSIs from 2011 forwardEnhanced output filesSecondary result: TSTool enhancements to develop greater Excel integration and “For Loops”



∗ Analysis parameters set in Excel workbook 
∗ Bring in data from AWDB and DWR sources  
∗ Series of data checks and fill steps to obtain complete 

data set.  All data fills/manipulations are tracked. 
∗ Calculate SWSI based on 2010 Drought Plan directive 

for HUC8 and HUC12 (Division wide) watersheds 
∗ Create output files that can be used for reports and 

integration into Hydrobase, CIM, and CDSS Map Viewer 
 

SWSI TSTool Process 

Time Period Components 

January - June Forecasted Runoff + Reservoir Storage 

July - September Previous Month's Streamflow + Reservoir Storage 

October - December Reservoir Storage 

Presenter
Presentation Notes
SWSI Automated TSTool Program overview (not sure we want to have a slide on this or not)Monthly analysis set in a control workbookPulls data from AWDB and DWR sources for prescribed native flow, NRCS forecasted flow, and reservoir data from 1970 to presentSeries of steps to check for missing data values and fill missing data using regression analyses, averages, and manual entries.  All manipulated data is flagged to ensure that fills and estimates are transparent and discoverable.Calculate SWSI based on 2010 Drought Plan directive (insert table of components here) on a HUC8 basis and HUC12 (Division) basisCreates output files that can be brought into Hydrobase, Colorado Information Market Place, and the CDSS Map ViewerCreates a series of graphs about the data that allow us to check for errors and gain a better understanding of the month’s answer for a given HUCThe input files used to run the analysis are saved so that the process is repeatable and all input data can be tracked (important since every time the SWSI is rerun using a fresh data-set the calculation will change based on any database updates)



Results 

Presenter
Presentation Notes
General explanation of graphNote the difference between historical, recent and current periods



Results 

Presenter
Presentation Notes
Can also compare JUST the month in the analysis for any HUC.  This is where you really see drought.



Results 

Presenter
Presentation Notes
Notice difference between HUCs that have reservoir storage and those that do not.  SWSI for only streamflow will follow that exactly.  Those with storage will be impacted by storage reserves as well- in this case there is a LOT of storage in the South Platte Headwaters- so they SWSI more closely follow the storage than the runoff.



Results 

Presenter
Presentation Notes
Example of Basin Wide analysisSWSI is calculated based on individual basin components (without double counting water).  It is NOT an average of the individual HUCs



Results 
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Presentation Notes
Compare a basin with a large amount of reservoir storage to one with a small amount of reservoir storage.  A basin without a lot of storage will be a lot less volatile.



Program Verification 

Presenter
Presentation Notes
Program methodology checksCollaborative methodological/program development process to ensure commands, etc make senseHand calculation checksProgram check by RiversideCompared to NRCS SWSI to ensure similar results (make sure we weren’t getting completely different answers)On this graph: compared NRCS Forecast SWSI to Automated Forecast SWSI.  Other than a slight change during the spring shoulder months (we instigated a small methodological change here) the two mimic each other closely.Other things to consider- the NRCS SWSI was calculated using data available at the time.  Since then more published data has become available, which is what the Automated SWSI is using.



Automated SWSI Tool Highlights 

Presenter
Presentation Notes
Semi-automated process with human interaction to verify data integrity/program functionalityGarbage in, garbage out.  This ensures we can control what exactly is going into the analysis every month and chose how we want to handle data issuesTransparent, repeatable processPowerful user interface that allows us to adjust HUC components, the historical period, and some data sources with minimal effort and provide a completely updated SWSI analysis that can be compared to other program configurationsMany opportunities for further studies and applications here!



∗ Work with NRCS to redefine how we present the 
SWSI to the WATF 

∗ Integrate SWSI results into Hydrobase, CIM, 
MapViewer, and Laserfiche 

∗ WATF: Propose that DWR retire the old SWSI 
calculation 

∗ WATF: Propose that we present the SWSI using NEP 
instead of +4/-4 index 

Next Steps 

Presenter
Presentation Notes
Next steps for DNR, NRCS and WATFDWR working to integrate the monthly results into Hydrobase, CIM, and the Map Viewer.  All file sets will be available through Laserfiche along with the monthly SWSI reportsLet Jim retire! DWR continue to work closely with NRCS to ensure monthly SWSI production; we will be working together to revise how we present the SWSI every month to WATF.Propose to the WATF that DWR retire the old SWSI version and produce only the revised SWSI.  This would include a SWSI report revamp using new graphs and informationPropose to the WATF that we consider phasing out the +4.16 to -4.16 index traditionally produced as the SWSI product and present the NEP values instead. More in line with other drought products being producedIndex cannot go all the way to +/-4.16 if there are missing components in the historical period (if there are less than 40 yrs of data).  Non-exceedance probability provides a more complete picture and is arguably more meaningful From Amy: The SWSI is computed directly from NEP so when the SWSI range has narrowed that means the NEP range narrowed too.   



Questions? 
Special thanks to: 
•Open Water Foundation 
•Riverside Technology, Inc 
•NRCS Snow Survey Colorado 
•NRCS National Water and Climate Center 
•Northern Water 
•Denver Water 
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