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 What is SWSI? 

Surface Water Supply Index 

+1.47 

Hydrologic Unit 
Code (HUC8) 

SWSI Value 

Time Period Components 

January - June Forecasted Runoff + 

Reservoir Storage 

July - 

September 

Previous Month's 

Streamflow + Reservoir 

Storage 

October - 

December 

Reservoir Storage 



 Rank the volume available to a 
HUC over all the Mays in the last 
40 years.  

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 

1979 411,037 68.66 

1998 396,116 66.17 

1993 394,651 63.68 

 *Volume = Reservoir Storage + Forecasted Runoff 

Year Volume* 
of water in 

HUC 

NEP 

May  1999 460,388 

May 1996 453,066 

May 1974 440,361 

May 1979 411,037 

May 1998 396,116 

May 1993 394,651 

 Example Step 1: 



 Rank the volume available to a 
HUC over all the Mays in the last 
40 years.  

 Use ranking to calculate the 
non-exceedance probability. 

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 

1979 411,037 68.66 

1998 396,116 66.17 

1993 394,651 63.68 

 *Volume = Reservoir Storage + Forecasted Runoff 

Year Volume* 
of water in 

HUC 

NEP 

May  1999 460,388 76.12 

May 1996 453,066 73.63 

May 1974 440,361 71.14 

May 1979 411,037 68.66 

May 1998 396,116 66.17 

May 1993 394,651 63.68 

 Example Step 1: 



 Example Step 2: 

Surface Water Supply Index 

Year Volume* 
of water in 

HUC 

NEP 

May  1999 460,388 76.12 

May 1996 453,066 73.63 

May 1974 440,361 71.14 

May 1979 411,037 68.66 

May 1998 396,116 66.17 

May 1993 394,651 63.68 

 *Volume = Reservoir Storage + Forecasted Runoff 

May 2015 429,100 AF 

 Calculate the volume available 
to the HUC this May 

 Insert into ranking by volume 



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 

 Example Step 3: 

 Interpolate to get the NEP 
value for this May 

 Use NEP value to calculate 
SWSI 

SWSI = + 1.47 



Surface Water Supply Index 

+1.47 

 Example Step 4: 

 Repeat!   41 HUCs and 7 river 
basins. 

 Analyze results 

 Distribute 

 Colorado Water Supply 
Conditions Update (DWR) 

 Governor’s Water 
Availability Task Force 

 



A brief history 



 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 
 Evaluated alternative river forecasting options 

 Tools to address data input issues 

 User-friendly operating environment 

 Enhanced program verifications/checks 

 Enhanced output files 

 

SWSI Automation Project 



 Takes advantage of new TSTool-Excel integration features. 

 User sets up Excel workbook, then runs TSTool steps. 

 

SWSI Automation Tool 



 Download data using web services: NRCS AWDB, 
ColoradoWaterSMS, ColoradoWaterHBGuest 

 Fill data and propagate flags 

 Calculate SWSI values based on 2010 Drought Plan 

 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 



Results 

Basin Summary 

HUC Summary 

Component Summary 



Results 



Results 



Results 



Results 



Program Verification 



Automated SWSI Tool Highlights 

SWSI Legend: 
>= +3,  Dark Grey 

•Abundant Supply 
+2 to +2.9,  Dark Blue  

•Very Wet 
+1 to +1.9, Light purple 

•Wet 
-0.9 to +0.9,  Green 

•Normal 
-1 to -1.9, Yellow 

•Dry 
-2 to -2.9, Orange 

•Very Dry 
<=-3, Red 

•Extreme Drought 



SWSI Integration 

 Water Supply Update Reports 

 All reports now stored in Laserfiche 

 SWSI documentation 

 Transparent, accessible 

 SWSI monthly modeling files: 

 Ensures transparent, repeatable process 

 No output files/pictures saved, only save input files needed to 
reproduce outputs 

 No need to store SWSIs on shared drive 

 

 Laserfiche 



SWSI Integration 

 SWSI Summary output file brought in automatically 

 Sends data sets to the Colorado Information Marketplace for 
viewing of tabular data by the public 

 Sends data needed for MapViewer (CDSS) update 

 

 Hydrobase 

 Each HUC will have its SWSI and its SWSI components 

 Link to CIM to obtain component details 

 Link to DWR’s Water Supply Update, which has graphs 

 

 MapViewer (CDSS) 



Website & Report 



Next Steps 

 Finish SWSI Integration 

 Coordinate publication of SWSI with NRCS 

 Continue vetting data, developing native flow calculations, and 
developing internal documentation 

 Open Water Foundation’s recommendations 

 



Questions? 
Special thanks to: 

•Open Water Foundation 

•CWCB 

•Riverside Technology, Inc 

•NRCS Snow Survey Colorado 

•NRCS National Water and Climate Center 

•Northern Water 

•Denver Water 


