Download USGS NWIS observations using HydroGET and HydroExcel,

and format the data for RAPID

By Cédric H. David (cedric.david@jpl.nasa.gov),
16 Jun 2011, updated 13 Apr 2012, 05 Jun 2012, 21 Jan 2015

Goal

Download streamflow measurements from USGS NWIS gages and format them for use in RAPID. RAPID
observations inputs consist in two files: the first is a list of river IDs where gages are located and the
second contains the corresponding measurements. Here, we focus only on those gages that have
complete record for a given period of time (no data gap). Along the way, shapefiles to be used in ArcGIS
are also created.

Requirements

The ArcGIS software.

The HydroExcel tool (http://his.cuahsi.org/hydroexcel.html)

The HydroGET tool for ArcGIS (http://his.cuahsi.org/hydroget.html).

Preliminary notes
The shapefile used here for USGS gages is downloaded from the NHDPlus dataset (http://www.horizon-

systems.com/nhdplus/data.php) and named StreamGageEvent.shp. One could be tempted to use

another file (USGS_Streamgages-NHD_Locations.shp) that is also available online. Unfortunately, the
latter was not “snapped” to NHDPIlus river reaches and is therefore much more challenging to use when
associating an NHDPIlus river reach to a USGS gage as needed for RAPID. Using StreamGageEvent.shp
allows to successfully “select by location” without threshold for all stations. However, the “spatial join”
seems to need a threshold for intersection.

Region 12, 2000-2007

Download the file StreamGageEvent.shp and NHDFlowline.shp for Region 12 from the NHDPlus website
(http://www.horizon-systems.com/nhdplus/data.php), rename as StreamGageEvent_Regl12.shp (there
are 773 gages in this file) and NHDFlowline_Reg12.shp (there are 74,615 reaches in this file).

RAPID needs to know what river reach each gage is located on. Each NHDPIlus river reach has a unique
identifier called COMID that is used in RAPID as the unique river ID. Therefore, we need to know what
COMID corresponds to each USGS gage. A COMID field is available in StreamGageEvent_Regl2.shp, but
for some reason it is not populated. The first step is therefore to fix that. One could be tempted to join
both features using REACHCODE, but it is not appropriate here because several COMIDs can correspond
to the same REACHCODE. Instead, we'll use a “spatial join”. Select an intersection search radius of 1
decimeter, keep all fields of StreamGageEvent.shp, add COMID and FLOWDIR from
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NHDFlowline_Regl2.shp. Save as StreamGageEvent_Regl2_comid.shp. All 773 stations should have a
COMID associated to them.

'}* Spatial Join =ANEE X
Target Features " | Search Radius
I StreamGageEvent L| ﬂ (optional)
Join Features
| nhdflowline ~| g Only used when the Match
Output Feature Class Option is INTERSECT or

| E:\Research\GIS\WHDPlus\NHDPlus 12\StreamGageEvent_Reg12_comi [ CLOSEST. Join features

Join Operation (optional)
| 30m_onE_To_one

that are within this distance
of the individual input
feature will be considered
for the operation. The
default search radius is 0.

L &

[V Keep All Target Features (optional)

Field Map of Join Features (optional) A value of 0 for the Search
P75 (Double) - ﬂ radius means different
P80 (Double) things to the Match
P30 (Double) Option.- INTERSECT : only
P35 (Double) ﬂ the join features that
P93 (Double) INTERESCT the input
MAX_ (Double) ﬂ feature will be included in
AVE (Double) the join.- CLOSEST : all
STDEV (Double) ﬂ join features will be
GOTQ (Long) candidates for each input
HUC (Text) feature. Basically a value of
HUC_REG (Text) i 0 here means use all join
SUBREGION (Text) features.
ACCOUNTING (Text) E
COMID_1 (Long) 3
FLOWDIR (Text) v

Match Option (optional)

| mTERsECTS |

Search Radius (optional)

h IDedmeters LI

Distance Field Name (optional)

oK | Cancel | Environmems...l << Hide Help | Tool Help |

RAPID can only run on those reaches which have known flow direction, and therefore we need to select
only the stations located on these reaches. Select the stations that have FLOWDIR="with digitized” and
export the shapefile as StreamGageEvent_Regl2_comid_withdir.shp, there should be 756 stations.

One could start downloading data using HydroGET here. However, HydroGET has some issues when
downloading data for several years and for several hundreds of stations. It seems that when
downloading data for large number of stations HydroGET sometimes interprets lags in response from
USGS as errors and skips to the next station. This triggers a variable number of total records
downloaded depending on network/webservice status and prevents repeatability of the process.
Instead, we’ll use HydroExcel to decrease the number of stations by selecting only the stations that have
a potential for full record.

Open StreamGageEvent_Regl2.dbf in Excel, save as .xIsx, clean up to only keep SOURCE_FEA and create
the corresponding site codes through concatenation. For Region 12, there should be 773 stations.
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. Home Insert Page Layout Formulas Data Review View
B ‘*‘ Cut Calibri =

Paste I B 7 U~

- J Format Painter =

Clipboard IF] Font IF] Alignme
B2 v I ‘ =CONCATENATE("NWISDV:",A2)
A B G D E

1 SOURCE_FEA WaterOneFlow Site Code
2 (08159500 [nwispv:0s159500 |
3 (08192000 NWISDV:08192000
4 (08170500 NWISDV:08170500
5 (08199700 NWISDV:08199700
6 08164503 NWISDV:08164503
7 :03164504 NWISDV:08164504

Now open HydroExcel.

Make sure to set the WSDL Location (in the Data Source worksheet) to the WSDL corresponding to USGS
the Daily Values Service.

9o |- Hyd
File Home Insert Page Layout Formulas Data Review View Developer Add-Ins
1 :z:;y ) Arial 10 v A A = ;‘ B S Wrap Text General - ;E_:f‘l H
Pajte - Format Painter B Z U-~|i- & - A - (== g-\grderge &Center~| § ~ % 7 | %853 }Eoorgilgionngalv aE?';nl:Iaet'
Clipboard P Font ] Alignment ] Number
\ cu - f< | TRUE
B \ C [
1 For Help Scroll Left
2 Specify the web service that will be used in all worksheets |
3 WSDL Location|http:/river.sdsc_edu/wateroneflow/NWIS/DailyValues.asmx?WSDL |
4
5 | Get Capabilities Open Senice Web Page [ Get Sites Get Variables Get Series Catalog | Get All | Clear All
6
7 Below, results from Get Capabilities indicate which worksheets should work with the selected Web Senvice.
8 Sites TRUE
9 Variables TRUE
10 Site Info TRUE
1 Series Catalog|{TRUE |
12 Time Series TRUE

Make sure to change the max number of sites in the “Series Catalog” worksheet to match the number of
gages to be used.

HydroExcell15.xisb - Micrd

Jeveloper Add-Ins
)
- o
ap Text General S| ‘d Normal 2 Nc
wge&Center~ ||| $ ~ % o (%9 59| | Conditional Format Neutral E
Formatting ~ as Table ~
£ Number fa

For Help Scroll Left
Series Catalog Options

Max sites to get|800
Obtain site list from|Sites Worksheet
Create and open KML file after download|FALSE

Get Series Catalog |

Copy all the site codes in the “Sites” worksheet. Select all of them and “Get Series Catalog for Selected
Sites” through right-clicking.
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Home Insert Page Layout Formulas Data Review View Developer Add-Ins
L* Cut Calibri @anpText General
- 153 Copy
=S F Format Painter (B U~ Fa{Merge & Center~ || $ ~ %
Clipboard (] Font (F] Alignment (F] Numbe
F786 - fe | NWISDV:08083420
F G H
1 For Help Scroll Left
2 Get Sites Options
3 _ Create and open KML file after download-IT:ALSE
4 Restrict search to Latitude Longitude box [V]Use Lat/Lon Box
5 West Longitude| -104)
6 South Latitude| 25)
7 East Longitude -93]
8 North Latitude| 35
9
10 L
;1; Get Sites Calibri <11 < AT A S - % s A8 Sites
13 Site Code BZIEE-O-A-WN8 State
14 [NwiIsDV:08159500 1
15 [NWISDV:08192000 & Cut
16 [NWISDV:08170500 53 cory
17 [INWISDV:08199700 [ Paste
18 [NWISDV:08164503 Paste Special...
19 [NWISDV:08164504 Insert..
20 |[NWISDV:08181500 Delete...
21 INWISDV:08173000
Clear Contents
22 [NWISDV:08164450 —
23 [NWISDV:08075400 Filter b
24 INWISDV:08175800 Sort »
25 [NWISDV:08164390 . Insert Comment
R SIS D03 176000 HydroExcel > Get Series Catalog for Selected Sites
27 [NWISDV:08164500 P
#f Format Cells...

28 [NWISDV:08186000
29 |NWISDV:08162500 Pick From Drop-down List.,
30 [NWISDV:08164000 LGOI
31 [NWISDV:08183500 & Hyperink...
32 [NWISDV:08079120 |

After a few minutes of getting information online, the following is obtained:

HydroBxcell 15

Home | Inset  Pagelajout  Fomuas  Data  Review  View  Developer s x
{‘z:;y Arial o [N [= ][] | Siwapren General BRI -] ;J Normal 2 Note 2 Normal Bad Good 2| o [ ;:’"?“‘"‘ - ';? o)
Paste 3 Fomat painter ||| B2 U] [EE-][ &~ A -] 5| EdMerge aicenter - | [ 8 - % 9 |[%8 5% ;;v'-"zmzal JFomat | Neutral Calculation | [ tory ... [Input nsert Delete Format | ) - sota Fnas
Ciipboara B Font 5 Alignment 5 Number styes cens Editing
[ F11 -0 e | 'NWISDV:08159500 &
F G H [l J K L M N o P Q R S T u
1 For Help Scroll Left About the Data You're Viewing
2 Series Catalog Options Data Source _ hitp./iver sdsc edulwateronefow/NWIS/DalyValues asmx?WSDL
3 Max sites to get]300 Obtained 6/15/2011 1221
4 Obtain site list from|Sites Worksheet
5 _Create and open KWL file after download|FALSE
7
8_Site Code Site Name Variable Code _Variable Name ___Value Count __ Start Date End Date Units Speciation _ NoData Value_ls Regular Time Units Time Support Value Type __Data Type __General Categor:
9 [NWISDV-08159500 ! 'NWISDV-00060/D: Discharge, cubic feet p 21084 7/24/1930 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Average
10 NWISDV:08159500 NWISDV:00060/D: Discharge, cubic feet p 4194 10/2/1997 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Maximum
[NWISDV 08159500 NWISDV-00065/D: Gage height, feet 4194 10/2/1997 0:00 6/15/2011 10:21 intemational foot TRUE 1 Field Obsenation Maximum
12 NWISDV.08159500 NWISDV-00060/D: Discharge, cubic feet p 4194 10/2/1997 0:00 6/15/201110:21 cubic feet per second TRUE 1 Field Obsenvation Minimum
13 NWISDV:-08159500 NWISDV-00065/D: Gage height, feet 4194 10/2/1997 0:00  6/15/2011 10:21 international foot TRUE 1 Field Observation Minimum
14 NWISDV:08159500 NWISDV:00065/D: Gage height, feet 4194 10/2/1997 0:00 6/15/2011 10:21 international foot TRUE 1 Field Observation Average
15 NWISDV-08192000 NWISDV-00060/D: Discharge, cubic feet p 25042 4/5/1939 0:00 6/16/2011 10:21 cubic feet per second TRUE 1 Field Obsenvation Average
16 NWISDV-08132000 NWISDV-00065/D: Gage height, feet 6655 10/1/19910.00 6/16/2011 10:21 intemational foot TRUE 1 Field Obsenation Average
17 NWISDV-08170500 NWISDV-00060/D: Discharge, cubic feet p 7861 7/1/1915 0:00  6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Average
18 NWISDV-08170500 NWISDV-00060/Dz Discharge, cubic feet p 2695 10/1/1995 000 6/15/2011 10:21 cubic feet per second TRUE 1 Field Obsenation Maximum
19 NWISDV-08170500 NWISDV-00065/D: Gage height, feet 2695 10/1/1996 0.00 6/16/2011 10:21 intemational foot TRUE 1 Field Obsenation Maximum
20 NWISDV-08170500 NWISDV:00060/D: Discharge, cubic feet p 2695  10/1/1995 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Minimum
21 NWISDV-08170500 NWISDV-00065/D: Gage height, feet 2695  10/1/1995 0:00 6/15/2011 10:21 intemational foot TRUE 1 Field Observation Minimum
22 NWISDV-08170500 NWISDV-00065/D: Gage height, feet 5267 10/4/1995 000 6/15/2011 10:21 intemational foot TRUE 1 Field Obsenvation Average
23 NWISDV:08199700 NWISDV-00060/D: Discharge, cubic feet p 1248 5/1/1924 0:00  9/30/1927 0.0 cubic feet per second TRUE 1 Field Obsenvation Average
24 NWISDV-08164503 NWISDV-00060/D: Discharge, cubic feet p 11883 10/1/1977 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Average
25 NWISDV-08164503 NWISDV:00065/D: Gage height, feet 4849 10/2/1996 0:00  6/15/2011 10:21 international foot TRUE 1 Field Observation Average
26 NWISDV:08164503 NWISDV-00060/st Discharge, cubic feet p 350 10/1/2005 0:00  9/30/2006 0:00 cubic feet per second TRUE 1 Field Observation
27 NWISDV-08164503 NWISDV-00065/st Gage height, feet 350 10/1/2006 0:00  9/30/2006 0:00 intemational foot TRUE 1 Field Obsenvation
28 NWISDV-08164504 NWISDV:00065/D: Gage height, feet 4919 6/21/1996 0:00 6/15/2011 10:21 international foot TRUE 1 Field Observation Average
29 NWISDV:08164504 NWISDV:00060/D: Discharge, cubic feet p 4943 10/1/1996 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Average
30 NWISDV:08164504 NWISDV-00060/st Discharge, cubic feet p 366 9/30/2005 0:00  9/30/2006 0:00 cubic feet per second TRUE 1 Field Obsenvatio
31 NWISDV-08164504 NWISDV-00065/st Gage height, feet 366 9/30/20050:00  9/30/2006 0:00 intemational foot TRUE 1 Field Obsenvation
32 NWISDV-08181500 NWISDV-00060/D: Discharge, cubic feet p 25829 7/27/1939 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Average
33 NWISDV:08181500 NWISDV-00400/DzpH, water, unfitered, fi 4563 10/1/1987 0:00  9/30/2000 0:00 dimensioniess TRUE 1 Field Obsenation Average
34 NWISDV-08181500 NWISDV-00300/D: Dissolved oxygen, wate 5918 1011987 000 6/16/2011 10:21 milligrams per ter TRUE 1 Field Obsenation Maximum
35 NWISDV-08181500 NWISDV:00300/D: Dissolved oxygen, wate 5920 10/1/1987 0:00  6/15/2011 10:21 milligrams per liter TRUE 1 Field Observation Minimum
36 NWISDV-08181500 NWISDV-00300/D: Dissolved oxygen, wate 5920 10/1/1987 0:00  6/15/2011 10:21 milligrams per liter TRUE 1 Field Observation Average
37 NWISDV-08181500 NWISDV-00400/Dz pH, water, unfitered, fe 6326 10/1/1987 000 6/15/2011 10:21 dimensionless TRUE 1 Field Obsenvation Maximum
38 NWISDV-08181500 NWISDV-00400/Dz pH, water, unfitered, fie 6326 1011987 000 6/16/2011 10:21 dimensionless TRUE 1 Field Obsenvation Minimum
39 NWISDV-08181500 NWISDV-00095/D: Specific conductance, 1 6383 10/1/1987 0:00 6/15/2011 10:21 microsiemens per centimeter TRUE 1 Field Observation Maximum
40 NWISDV:08181500 NWISDV:00095/D: Specific conductance, 1 6383 10/1/1987 0:00 6/15/2011 10:21 microsiemens per centimeter TRUE 1 Field Observation Minimum
41 |NWISDV-08181500 NWISDV-00010/D: Temperature, water, de 6498 10/1/1987 0.00 6/15/2011 10:21 degree celsius TRUE 1 Field Obsevation Maximum
42 NWISDV-08181500 NWISDV-00010/D: Temperature, water, de 6498 10/1/1987 0.00 6/15/2011 10:21 degree celsius TRUE 1 Field Obsenvation Minimum
43 NWISDV:08181500 NWISDV-00010/D: Temperature, water, de: 6500  10/1/1987 0:00 6/15/2011 10:21 degree celsius TRUE 1 Field Observation Average
44 NWISDV:08181500 NWISDV:00095/D: Specific conductance, 1 6589 10/1/1987 0:00 6/15/2011 10:21 microsiemens per centimeter TRUE 1 Field Observation Average
45 |NWISDV-08181500 NWISDV-00065/D: Gage height, eet 2795 121131988 000 6/16/2011 10:21 intemationa foot TRUE 1 Field Obsenation Maximum
46 NWISDV-08181500 NWISDV:00065/D: Gage height, feet 2795 12/13/1988 0:00 6/15/2011 10:21 intemational foot TRUE 1 Field Observation Minimum
47 NWISDV:08181500 NWISDV-00065/D: Gage height, feet 7620 12/13/1988 0:00 6/15/2011 10:21 intemational foot TRUE 1 Field Observation Average
48 NWISDV:08181500 NWISDV:00060/D: Discharge, cubic feet p 1986 10/1/2004 0:00 6/15/2011 10:21 cubic feet per second TRUE 1 Field Observation Maximum
0 manenynatatzan NIGPV/-AAGNIN: Niecharan i fant n 408 40/49004 0:00_816/2011 4024 cubic foot v cocan o0 1 inia
M 4> W | introduction - Data Source . Sites , Variables ,~ Ste Info | Series Catalog ,~ Stte Summary - Time Series ,~Statistics and Charts ~ ©J [ m
Ready | 73

Copy this table back in the previous Excel file.
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Back into the old file. Sort the Variable Code field and keep only “NWISDV:00060/DataType=Average”,

there should be 618 stations.

StreamGageEvent_Reg12 NWIS.xlsx - Microsoft Excel

Page Layout Formulas Data Review View

Developer

ghaCut Calibri Yl A A= S Wrap Text General ;('_;1, f; Normal 2 Normal 3 Note 2 [N
Pasti 4 Capy © A 0 .00/ C d'ﬁ:) I F it d
aste = <[~ A== M ; - -9 <0 onditional Forma leut
Clipboard M Font Alignment M Number {F] Styles
[ n -G fe | =IF(AND($K$1>=F1,$1$1<=G1),1,0)
— -
A B & D E; F G H 1 J K L

1 |[NWISDV:08159500
2 NWISDV:08192000
3 NWISDV:08170500

NWISDV:00060/DataType=Average Discharge, 21084
NWISDV:00060/DataType=Average Discharge, ~ 25942
NWISDV:00060/DataType=Average Discharge, 7861

7/24/1930 0:00 6/15/2011 10:21 cubic feet persecondl 1_|08159500
4/5/1939 0:00 6/15/2011 10:21 cubic feet per second 1 08192000
7/1/1915 0:00 6/15/2011 10:21 cubic feet per second 1 08170500

1/1/2000 12/31/2007

Use an “if” statement to figure out which stations have a period that started before 01/01/2000 and
ended after 12/31/2007. Only these can hope to have a full record for the period of interest (granted
there is no data gaps). There should be 316 stations. Determine the NWIS number of the corresponding

stations and select them in a new shapefile called

StreamGageEvent_Regl2_ comid_withdir_maybe_full_2000_2007.shp. There should be 315 stations
(one of the stations that may be full is not on a reach with known flow direction: 08067070).

Now use HydroGET to download data. Run HydroGET (pause the visualization in ArcMap prior to
starting HydroGET for faster run). In HydroGET, select FID as the identifier field in feature class, and
SOURCE_FEA for the field that contains the USGS gage number (the NWIS ID for each gage is stored in
the feature class called SOURCE_FEA). FID is better than COMID for this procedure because if two
stations are on the same reach and one is retired, there will be more records than days on the COMID
(2923 or more datapoints instead of 2922 for 8 years).
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a5 HydroGET S

Please select the point featureclass: Please select identifier field in featureclass

I StreamGageEvent_Reqg12_comid_withdir_maybe_full_2000 LI I FID LI

Please type in the path and filename of the geodatabase that contains the TimeSeries table.
|C:\Usefs\Cedtic\Desktop\Reg12_NWIS\2000_2007\HydeET _part_a.mdb Browse ‘

Atmospheric  Surface Subsurface] Custom (Single Point)] Custom (Muttiple Points)l

— Streamflow Data
Source: USGS National Water Information System (NWIS)
W  9- Daily Streamflow Data (cfs)  Please select field that SOURCE_FEA -
contains USGS gage number:
Start date: |1/1/2000 End date:  |12/31/2007

phato from www.usgs.gov
Crestedby Erme=t SinClwt To
University of Temes o Actin

¢ Replace contents of TimeSeries table.

" Append to contents of TimeSeries table. Lt s

Once HydroGET is done, a message box should pop up (see below). The results of HydroGET are that
out of the 315 gages in StreamGageEvent_Regl2_comid_withdir_maybe_full_2000_2007.shp, 311
stations have data and that the download time was 1323 seconds.
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[ HydroGET X

Finished with time series download.
Web access took 1323.00 seconds.

Out of 315 stations:
Only 311 station(s) had data available for the requested time interval.
See TimeSeries table for more information.

HydroGET downloaded all measurements in a table called TimeSeries which is located inside the
HydroGET.mdb file. Open TimeSeries table and add the table to ArcGIS. One can see the total of
records downloaded by looking at the number of records in the table. In this particular case 843,764
data points were downloaded. This process was repeated 3 times on 15-16 June 2011 and the same

number of records was obtained each time:

[ HydroGET 5

Finished with time series download.
Web access took 1488.00 seconds.

Out of 315 stations:
Only 311 station(s) had data available for the requested time interval.
See TimeSeries table for more information.

[ HydroGET (S

Finished with time series download.
Web access took 1324.00 seconds.

QOut of 315 stations:
Only 311 station(s) had data available for the requested time interval.
See TimeSeries table for more information.
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Let’s summarize the TimeSeries table to see how many records were downloaded for each gaging
station. Open TimeSeries table in ArcGIS and summarize the FeaturelD field with the average of
TSValue, save as Summary_TimesSeries_a.dbf.

p
Attributes of TimeSeries @E‘g
OBJECTID * Featurc; 1 veTumain | venninmim~ T Tsvalue | Offsetvalue OffsetUnit | OffsetDesc | ( »
999780 = Sort Ascending 387 0 [<Null> t[ ]
999781 F Sort Descending 381 0 | <Null=> it
< =
g;z é‘ Advanced Sorting... ;slg g <:z::> :
soeres s 0 b :
999785 - 432 0 | <Null- t
999786 2 Statistics... 562 0 | <Nul> t
999787 E Field Calculator... 657 0 | <Null= It
999788 1720 0 | <Null= It
999789 Calculate Geometry... 854 0 | <Null= It
999790 Turn Field Off 596 0 | <Null= it
999791 521 0 | <Null= It
999792 Freeze/Unfreeze Column 446 0 | <Null= L3
999793 387 0 | <Null= it
999794 X Delete Field 362 0 [ <Nul= It
999795 . 388 0 | <Null= It
99979 i 415 0 [ <Null> it
999797 0 9 | 1/18/2000 420 0 | <Null= It
999798 0 9 | 1/18/2000 417 0 | <Null= it
999799 0 9 | 1/20/2000 421 0 | <Null= it
999800 0 9 | 1/21/2000 424 0 | <Null= it
999801 0 9 | 1/22/2000 389 0 | <Null= t~
< n J »
Record: 5] ‘Ll 0 _bli] Show: W Selected I Records (0 out of *2000 Selected) Options ~

Summarize ([0 [

Summarize creates a new table containing one record for each unique value
of the selected field, along with statistics summarizing any of the other fields.

1. Select afield to summarize:
IFeatureID LI

2. Choose one or more summary statistics to be included in the
i output table:
! OBJECTID -~
[ First B
[ Last
TSTypelD
TSDateTime
TSValue
OffsetValue
OffsetUnit
OffsetDesc
CensorCode

LITANS - 2

3. Specify output table:
[\Reg12_NWIS\2000_2007\Summary_TimesSeries_a.dbf &5 |

S

M

m

ITHEHHHBEE

[~ Summarize on the selected records only

About Summarizing Data I OK I Cancel |

Join StreamGageEvent_Regl2 comid_maybe_full_2000_2007.shp with Summary_TimesSeries_a.dbf
based on FID and FeaturelD. One can also check on the USGS NWIS website that all 4 stations that
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didn’t have data (08158380, 08110000, 08130500 and 08052780) have a complete data gap between
2000-01-01 and 2007-12-31. Following is an example for 08158380:

a [% http://waterdata.usgs.gov/nwis/dv?cb_00060=0 O + B & X H% USGS Real-Time Water Data... | |

o | B [

Available Parameters Period of Record ||Output format Begin date]
All 2 Available Parameters for this site © Graph 1950-01-01
7] 00060 Discharge (Max.,Min.,Mean)  1985-02-212011-06-15| ~ Graph w/ stats |End date

© Graph w/ meas|| 2007-12-31
O Table
) Tab-separated

00065 Gage height (Max.,Min.,Mean) 2008-02-152011-06-15

Summary of all available data for this site

Discharge, cubic feet per second
-- Daily Maximum data unavailable for the time period specified --
-- Daily Minimum data unavailable for the time period specified --

USGS 88158380 Little Walnut Ck at Georgian Dr, Austin, TX

200.0

=
S
o
©

N
o
)

DAILY Discharge, cubic feet per second

»

]
1952 1958 1964 1978 1976 1982 1988 1994 2000 2006

—— Daily nean discharge w== Period of approved data

It is important to check that the stations with no data actually have no data on the USGS website.

Otherwise, it may be that HydroGET skipped the stations due to network response time.

Select the gages that have a full record (Count_FeaturelD=2922), there should be 248 stations. Remove
all joins, export as StreamGageEvent_Regl2 comid_full_2000_2007.shp. In this case, all 248 stations
are located on separate river reaches so one doesn’t have to remove stations to fit the data model used

in RAPID.

Use HydroGET again, but here the first field is COMID_1 as the identifier field in feature class, and

SOURCE_FEA for the field that contains the USGS gage number.
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a5 HydroGET (S

Please select the point featureclass: Please select identifier field in featureclass

IStreamGage Event_Reqg12_comid_withdir_maybe_full_2000 Ll ICOMID_1 LI

Please type in the path and filename of the geodatabase that contains the TimeSeries table.
|C:\Usefs\Cedtic\Desktop\Reg12_NWIS\2000_2007\HydeET _part_b.mdb| Browse ‘

Atmospheric  Surface Subsurfacel Custom (Single Point)l Custom (Muttiple Points)l

— Streamflow Data
Source: USGS National Water Information System (NWIS)
¥  9- Daily Streamflow Data (cfs) Please select field that
aily Streamflow Data (cfs) contains USGS gage number: ISOURCE‘FEA LI
Start date: |1/1/2000 End date:  |12/31/2007

phato from www.usgs.gov
Createdby Ernet Sin Chit To
University of Texs ot Aussin
¢ Replace contents of TimeSeries table.
" Append to contents of TimeSeries table. Lt s
There should be no stations without data this time.
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| HydroGET (S5

Finished with time series download.
Web access took 1206.00 seconds.

One can check that 724,656 records (248 x 2922) were downloaded, as expected!!!

Save TimeSeries table as NWIS_2004_2007_full.dbf. Open in Excel and save as xIsx. Make sure the
number of rows does not exceed the maximum (1,048,576 in Excel 2007). In this case 724,656 records
are fine. Do a first pivot table to check that all records are complete.

Ca
il

Home Insert Page Layout Formulas Dz

D EHED ™

|PivotTable| Table || Picture Clip Shapes SmartArt || Column
- Art - v

i3] PivotTable l Illustrations

=

i Pvotcha L~ (o £ OBJECTID
et ,;1:9:5.7.:”«.-. 3 Dx..vri;T:hl:. E D
724616| | 2492474 7842827 Y ——
724617| | 2893575~ TRAOEFT [0 SIS neemaey e
724618| | 2492476 10784282711 O s 1
et WS TS 2 T 2 i R
724620| | 2492478 7842827 9 wipaaey ‘
724621 2492479 7842827 9 s {
724622| 2492480 7842827 9w {
724R22 2492421 TRAIRIT7 CJ--.-.-....... .. St
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\ . - [ESE
0a) = L V5 NWIS_2004_2007_full.dbf - Mlcros:. | PivotTable To... | =0

\La7 Home Ilnsert ] Page h| Formu l Data | Review | View l Develo “W‘I Design I - @ X
2| ([l >] 4y G
PivotTable A_ctive Group il Sort Refresh Change Data | Actions | Tools
v Field ~ v v Source v v v
Sort Data
B6 - f | 2922 ¥
A | B I CI PivotTable Field List
1
2 | Choose fields to add to report:
3 |Row Labels| v | Count of TSValue2 [F]osIECTID
| 4 1109655 2922 [V]FeatureID
|5 1111453 2922 EITSTypeD
|6 1114207 2922] E’;’ﬂ“e
L 1143252 2922 Offsetvaly
i 1150499 2922 OffsetUnit
| 9 1166409 2922 Floffsetpesc
10 1260353 2922 [F]CensorCode
A 1260361 2922 [FJuTcoffset
£ 1260363 2922
£ 1262531 2922
1931262643 22 Drag fields between areas below:
D1 1268410 . 7 ReportFiter Column Labels
£ 1268426 2922
i 1268514 2922
1_8 1268612 2922
19 1268648 2922
| 20 1268904 2922 B RowLabels Elveles
K 1268934 2922 FeaturelD v Count of TSV... ¥
E 1269868 2922
A 1269870 2922
24 11274838 2922
4 4« » »| Sheet1 ~ nNwis_JiJlL ]
Ready | [

No do another pivot table for observed streamflow:

© 2015 Cédric H. David
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N A NWIS_2004_2007_fulldbf - Microsoft Excel  PivotTable Tools ‘E@M
ta/ Home  Insert Page Layout  Formulas Data Review  View Developer I Options | Design @ - 8 X
5 9 2 || a E LII 7 Clear - i3] PivotChart ‘
- = Gl select ~ Formulas ~ +/- Buttons
PivotTable | Active | Group il Sort Refresh Change Data ' ) B T -
= Field~| -~ = SOUICE™ % Move PivotTable || Z OLAP tools -~ || |E5] Field Headers
Sort Data Actions Tools - Show/Hide ]
A3 - (‘ J< [ Sum of TSValue ¥
A | B . ¢ | D | E | F g pivotTableField List v x
1
T Choose fields to add to report:
3 |Sum of TSValue |Column Labels |~ | [C]oBIECTID
4 Rowlabels |v| 1109655 1111453 1114207 1143252 1150  (/|FeatureID
5 1/1/2000 250 2910 2850 3.9 [C]TSTypeID
6 1/2/2000 247 2920 2850 43 [ TSDateTime
7 1/3/2000 243 2890 2860 5.3 [)Tsvalue
— [offsetvalu
| 8 11/4/2000 235 2870 2860 5.7 [FlOffsetunit
| 9 11/5/2000 235 2890 2830 5.3 [FoffsetDesc
10 1/6/2000 239 2900 2830 5.6 [F]CensorCode
11 1/7/2000 233 2850 2850 6.4 [FJuTCOffset
12 1/8/2000 235 2840 2850 6.9
13 1/9/2000 240 2820 2850 7.2
14 1/10/2000 238 2780 2840 7 Drag fields between areas below:
15 |1/11/2000 242 2720 2800 6.5 7 Report Filter B Column Labels
16 |1/12/2000 271 2710 2760 7.5 = -
17 1/13/2000 349 2710 2730 7.2
18 1/14/2000 422 2700 2730 7.4
19 |1/15/2000 449 2700 2710 7.7 —
. 4] Row Labels ¥ Values
20 |1/16/2000 448 2700 2720 6.2
| 21 1/17/2000 421 2700 2720 5.9 TSDateTme 7 | || Sum of TSVaue
22 1/18/2000 382 2780 2710 6
23 1/19/2000 346 2880 2760 7.5
24 11/20/2000 315 2860 9.4
4 4 » M| Sheet2  NWIS_2004_2007_ful .~
Ready | \
E b 4

Copy and transpose the list of COMIDs (the first row) into a new file called
gage_id_Regl2 2000_2007_full.csv. Copy all observed streamflow in a new csv file called
Qobs_Reg12_2000_2007_full.csv, multiply each measurement by 0.3048> to convert from ft*/s to m*/s.

That’s it!
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San Antonio and Guadalupe Basins, 2004-2007

The procedure here is similar to the one presented above, except for an additional step that consists in
selecting the gages that are located in the San Antonio and Guadalupe Basins prior to running
HydroExcel and HydroGET in order to save time. From the file StreamGageEvent.shp for Region 12
(there are 773 gages in this file), select the gages that intersect with subbasin_San_Guad.shp (there
should be 84), and export selected features as StreamGageEvent_San_Guad.shp. Associate each of the
84 stations to an NHDPlus COMID and FLOWDIR through Spatial Join using 1 decimeter threshold. 81
stations should be on reaches with known flow direction.

Out of the 84 stations located in the San Antonio and Guadalupe Basins, 43 potentially have a full record
between 2004-01-01 and 2007-12-31 (determined with HydroExcel). All of these are gages located on
reaches with known flow direction. All of these actually have data (60,977 data points downloaded with
HydroGET):

HydroGET &J

Finished with time series download.
Web access took 129.00 seconds.

........................................

This process was repeated 3 times on 16 June 2011 and the same number of data points was
downloaded each time. There should be 36 stations with full record (1461 days), for a total of 52596
records.

HydroGET B

Finished with time series download.
Web access took 110.00 seconds.
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Region 07, 2004

The procedure here is identical to the first one presented in this document. From the file
StreamGageEvent.shp for Region 07, associate each of the 1,277 stations to an NHDPlus COMID and
FLOWDIR through Spatial Join using 1 decimeter threshold. 1,251 stations should be on reaches with
known flow direction. Out of these 1,251 stations :

¢ 165 stations have “Site Info Error: No site info was returned” in HydroExcel. These sites do not
have daily values recorded.

¢ 1,005 have NWIS daily value for average discharge from HydroExcel.

¢ Others have daily values recorded but not for average discharge from HydroExcel.

¢ If the message “Site Info Error: An error occurred while calling the service. Timeout expired. The
timeout period elapsed prior to completion of the operation or the server is not responding.”
appears in HydroExcel, rerun the Series Catalog part for these stations.

Out of the 1,005 stations that have NWIS daily values for average discharge, 441 may have a full record
for the year 2004.

Using HydroGET on these 441 stations leads to:

HydroGET ld_hj

Finished with time series download.
Web access took 717.00 seconds.

Qut of 441 stations:
Only 429 station(s) had data available for the requested time interval.
See TimeSeries table for more information.

........................................

A

155,229 data points in the TimeSeries downloaded with HydroGET (checked with two separate
downloads on 13 April 2012 that results are the same). Summarizing the TimeSeries table obtained by
HydroGET based on Feature ID (Summary_TimeSeries_a.dbf), one can check that out of these 441
stations:

e 12 stations have no data at all
¢ 10 stations have partial data
* 419 stations have full record for 2004

Let’s make sure that each river reach has a maximum of 1 station on them to follow the data model in
RAPID. Select all stations with full data record and export in a new shapefile called
“StreamGageEvent_Reg07_comid_withdir_Q_full_2004_2004.shp”. Summarize the COMID_1 field:
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e T SRR/ K YRS (] SRS s
g\f\fi}o - - & Y ro a s D
-4 Table . —h . a E
b [EREE AL =R5 R
i x
- P75 | P80 | Po0 | Pe5 | Pes [ MAX_| AVE | STDEV | GOTQ| HUC | HUC_REG | SUBREGION | ACCOUNTING TR
N Sort Ascending
= 236 | 285| 534 815| 1596 | 3240 | 225006 | 313967 1 [07010103[ 07 0701 070101 483
3 3560 | 4010 | 5820 | 7667.5 | 11000 | 19900 | 2963.296 | 2187.296 1 [07010104[ 07 0701 070101 485 = Sort Descending
A 4240 | 4710 | 6550 | 8442.5 | 13029 | 17400 | 3552.847 | 2414.074 1| 07010104 07 0701 070101 48 Advanced Sorting.. “
o 70| 72| 78| 82| 99| 144 6027 1363 107010106 07 0701 070101 494]
v 545 | 605 | 799 | 1000 | 1540 | 3580 | 459.388 | 28178 107010106 07 0701 070101 454  Summarize.. |~
g 201| 234| 367 |497.25| 910 | 2900 | 164953 | 186573 107010108 07 0701 070101 496 3 statistics.. e
RE 1710 | 2010 | 2920 | 3960 | 7196.9| 16900 | 1444.718 | 1402434 107010108 07 0701 070101 494 -
5700 | 6650 | 9780 | 13600 | 21300 | 38200 | 4812.243 | 4209.619 107010201 07 0701 070102 497/ [E Field Calculator..
L4 343 420 | 740.| 1100 | 1890 | 7940 298.471| 434314 107010202 07 0701 070102 498 Calculate Geometry.. =
= 8040 | 9066 | 1238 | 15990 | 26290 | 45100 | 6684.504 | 4928.458 1 07010203[ 07 0701 070102 272 - -~
7 203 | 343| 562 8S0| 1790 7170 | 269533 | 347.601 1| 07010203] 07 0701 070102 272)  TumnField Off -
A 957 | 1250 | 2270 | 3330 | 65436 | 22100 | 812.867 | 1355744 107010204 07 0701 070102 425 Freeze/Unfreeze Column ~
~ 688 | 8311380 | 2150 | 4290 | 10000 | 627.039 | 827.345 107010207 07 0701 070102 236 L
-3 41| 54| 110| 176360.02| B815| 39.551| 72587 107010206 07 0701 070102 10| X Delete Field ~
- 10100 | 1180 | 1780 | 23400 | 37200 | 90300 | 8258.14 | 7613.166 107010206 07 0701 070102 110 5 properties -
7 27| 33| s0 65| 9427 136 18.534 21658 1[07010206] 07 0701 070102 110l P
I 31| 43| 106| 220| 950 8090 | 57737 227.957 107020001 07 0702 070200 4085588 | With Digitized \gﬁ%
97| 141 335.| 648 1760 5010 130729 | 339.651 107020001 | 07 0702 070200 4084418 | With Digitized ’
48| 68| 150| 300 1010 6640 7176 | 244.38 1| 07020001 | 07 0702 070200 4085656 | With Digitized
‘ 130 164 | 292| 477 1110| 6760| 125139 248.087 107020002 07 0702 070200 4104611 | With Digitized -
< [ m ] »

0r M é (0 out of 419 Selected)

;

Summarize creates a new table containing one record for each unique value
of the selected field, along with statistics summarizing any of the other fields.

1. Select a field to summarize:
COMID_1 v

output table:
= FID

[ First

[ Last EI
Join_Count

COMID

EVENTDATE

REACHCODE

REACHSMDAT

REACHRESOL

FEATURECOM

FEATIINCALA

3. Specify output table:
«cts\Region07\nwis\Summary_StreamGageEvent_Full.dbf @

} 2. Choose one or more summary statistics to be included in the
|

“
IEEEEEEE

——

' ["] Summarize on the selected records only
[ About Summarizing Data | [ ok ][ cancel |
— E=— — E— — =
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Table =
BB E x
Summary_StreamGageEvent_Full X
OID | COMID_1 f Count_COMID_1 -
260 | 13463117 2 3
339 | 14762875 2
0 280034 1
1 380196 1
2 380478 1
3 1100388 1
4 1100446 1
5| 1100622 1
6 1854633 1
7 1874965 1
8 1877059 1 Ve
T 0 r n & | (0 out of 417 Selected)
[Summary_ StreamGagekvent Fuil:|

River reaches located at COMID=13463117 and at COMID=14762875 have two stations with full one-

year data record each. Let’s see where these stations are located:

i
Select By Attributes , — 2 o]

Layer: l\/ StreamGageEvent_RegO7_comid_withdir_Q_fuIILl
[] Only show selectable layers in this list

Method: ’Creae a new selection v ]
"HUC_REG" N
"SUBREGION"
"ACCOUNTING"
"COMID_1" |:|
"FLOWDIR" =

L& Lo
[ Get e Yaues | Go To:

SELECT * FROM
"COMID_1" = 13463117 OR "COMID_1" = 14762875 -
Gone ] (et ) (o] (Lioode ] [[Smen ]

Lok J[ ey |[ Qose |
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Table =
G- BBy 0d x x
StreamGageEvent_Reg07_comid_withdir_Q_full_2004_2004 X
SOURCE_FEA FEATUREDET
» | 05535000 http://waterdata.usgs.gov/nwis/nwisman/?site_no=05535000
05535070 http://waterdata.usgs.gov/nwis/nwisman/?site_no=05535070
05551675 http://waterdata.usgs.gov/nwis/nwisman/?site_no=05551675
05551700 http://waterdata.usgs.gov/nwis/nwisman/?site_no=05551700
< [m »
T 1+ » BB @outof 419 Selected)

Table =
EOC L EEE 3 x
StreamGageEvent_Reg07_comid_withdir_Q_full_2004_2004 X

SUBREGION | ACCOUNTING | COMID_1 FLOWDIR
»| 0712 071200 13463117 | With Digitized
0712 071200 13463117 | With Digitized
0712 071200 14762875 | With Digitized
0712 071200 14762875 | With Digitized
< (] »
o« 1y n B (4 out of 419 Selected)
‘ StreamGageEvent_Reg07_comid_withdir_Q_full_2004_2004 ‘

Stations 05535000 and 05535070 are on the same river reach (COMID=13463117), so are stations
05551675 and 05551700 (COMID=14762875).

These stations don’t seem to be influenced by reservoirs or divergences. In the data model used for
RAPID, only one gage can be associated to a COMID. The stations that are furthest downstream in each
river reach (05535070 and 05551700) are selected here since RAPID flows are computed at the outlet of
each river reach. Export (with the two stations removed) in a new shapefile called
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“StreamGageEvent_Reg07_comid_withdir_Q_full_2004_2004_no_duplicates.shp”. There should be 417
stations in this file.

Run HydroGET again:

[ HydroGET =5)

Finished with time series download.
Web access took 658.00 seconds.

\ =

152,622 data points in the TimeSeries downloaded with HydroGET.

Further information
RAPID website: http://rapid-hub.org/
RAPID source code: https://github.com/c-h-david/rapid/
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