Watershed AnalysisLab — U.S.G.S. Regression Equations for Peak
Discharge

This lab will familiarize the user with the use of GISHydro2000 to extract
topographic, land use, and soils data for the performance of a basic hydrologic
analysis. The lab assumes the user has general familiarity with the use of the
ArcView interface. Thislab also serves as a launching point for a more involved
analysis using the TR-20 hydrologic model as much of the information needed to
run thismodel is prepared in the process of determining the USGS equations.

Task

Determine the range of peak discharges for the 2- 500-year flood events at USGS gage
01650500 (Northwest Branch a Colesville, MD). Also determine the hydrograph
corresponding to the 2-year event. Use the USGS peak discharge equations from
Dillow’s (1996) report and the hydrograph method from Dillow’s (1997) report. Along
the way, you should determine the basin Satistics such as drainage area, average curve
number, % forest cover, etc.

Step One— L ocate Water shed Outlet and Select Quads

Starting from the opening “Maryland View” within GISHydro2000, load the
“usgsgages.shp”’ themeto this view and build a query to locate the gage: 01650500.
Load in the “nhd_streams.shp” theme and zoom to the area draining to the selected
USGS streamgage. Y ou can use the label tool with the “Quads Available’ theme active
to determine the needed quadrangles as shown below:
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Now click the “Q” button to begin the data extraction step. This will produce the
following file didogue
";" GISHydro2000 - Select Quadrangle(z] for Hydrologic Analysis

340 Quads Available

abbottstown ﬂ
aberdeen

accident

airville

alexandria

arnaranth

anacosztia

annapolis

® SSURGO zoils data MOT COMPLETELY available for selected quad.

|
4 Quadz Selected Pick Tool
kenzington 1
beltzville
) Select DEM Data
clark.zville

| 30m DEM= =]

gandy_zpring
Select Landuze Data

11997 MOP Landuse =]

Select Soilz Data

=] [55URGD Sois

3

DEM Froceszzing Farameter

[ Perform Processing, W Bum Sheams.

Enter Threshold Area [pixelz] I IR0

‘H_I,u:lrculcugi-: Conditior———

Reszet Apply | Cancel

Y ou can use ether the “Pick Tool” or scroll through the list of quads &t left to sdlect the
necessary quads to cover thiswatershed. Select the DEM’s, land use and soils necessary.
Note that we have chosen SSURGO soils acceptably since al of Montgomery county is
covered by this highest qudity soil description. Pressthe “Apply” button and data
extraction/processing will commence. In afew minutes (times vary depending on area
covered and processor speed) you will be presented with the “ Area of Interest” view.

Step Two - Delineate the Water shed

Y ou can ether cut and past the “ usgsgages.shp” theme from the “Maryland View” to the
“Areaof Interest” or smply load the theme anew into thisview. You will need to do so
in order to correctly located the desired watershed outlet. Now zoom in tight to the
watershed outlet. The view might look something like that shown below:
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Sdect the “W” tool and click on the blue stream pixel closest to the indicated gage
location. Thiswill initiate awatershed delinestion resulting in the creation of anew
themein the“Areaof Interex” view caled “A Watershed” unless you have modified the
name of thistheme in the “Hydro: Properties’ lidt.

Step Three— Determine Basin Composition

Sdect menu choice “Hydro: Basn Composition”. After afew moments of caculation
two tables will gppear called: “ Digtribution of Land Use and Curve Numbers Usg” and
“Didribution of Land Use by Soil Group”. The contents of these tables can so
optiondly be sent to an output file for later reporting. These tables summarize the curve
number used and detail the land uses and their spread across the four hydrologic soil

groups.

Step Four — Deter mine Basin Statistics

Before the USGS Regression equations can be caculated, it is necessary to determine the
values of the predictor variables to these equations such as drainage area and percent
forest cover. Thisisdone by sdecting the “Hydro: Basin Statistics’ menu choice. After
afew moments of caculation, you should be greated with the following did ogue box
which can, again, be sent to an output fileif desired:

":." W atershed Statistics

Outlet Locatior:  Piedmant ‘ﬂ
Drainage Area 21.2 square miles
Channel Slope: 22 feet/mile
Impervious Area; 20%

IMPERMIOUS AREA IN WATERSHED EXCEEDS 15%.
Calculated dizcharges should be modified wzing
IJSGS Urban Egquations.

Time of Concentration: 4.9 hours
B azin Relhef: 419 feet

Ayerage CM: s
% Forest Cover; a7
% Shorage: ] e
% Limestone; 1] :ﬂ

Step Five— Deter mine Peak Dischar ges

Peak discharges are next cdculated using the “Hydro: Peak Discharges’ menu choice. In
this case, because we are working

":." W atershed contains USG5 Gage(s].

in thevidnity of an exiding

USGS gage, G_l SHydr_OZOOO will Pleaze select gage for Tasker analysiz adjustment. Ok
prompt you with the didogue

shown to theright: Cancel
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Y ou may choose either neither or the displayed gage. Choosing the displayed gage will
force an adjustment of the USGS peak discharges according to the gatistica moded
developed by Gary Tasker of the USGS. Y ou will then see the following dialogue box

which may optiondly be
sent to afilefor later @! U.5.G.5. Peak Flow E stimates
reportmg. Geographic Province(s): “
This dialogue presents not Piedmont [100.0% of area) —
only the predicted 2-
through 500-year flows, QEE 2280 cfs
aso the 50, 67, 90, and 95 ggg}: gﬁgg -:;s
H H k ClE
percent confidence intervas Q0 6310 cfs
on theseflows. These Q100): 9050 cfs |
confidence intervals are BiEO0) aHotets
determined USing the Area Weighted Prediction [ntervals [from T azker]
program developed by Fetun S0PERCEMT 67 PERCEMT  90PERCEMT 95 PERCENT
. Period lower  upper lower  upper  lower  upper  lawer  upper
Tasker. Notethat if 2 1200 1330 170 1370 1110 1440 1080 1430
adjustments are made for 5220 2450 2050 2540 1910 2720 1850 2820
- 10 3020 3590 2900 3730 ZEF0 4060 25A0 4240
proxmtytoanyU_SGS 25 4550 GEO0 4340 5880 3920  BS10 3720 EATO
gage, then the predicted B0 RO 7ER0 5740 8080 5120 9050 4820 9610
discharaes will differ 100 7950 10300 7480 10300 EEO0 12400 G180 13300
9 500 14500 19300 13500 21500 11600 25000 10800 27200 |
somewhat from what would
be calculated based on the 0K
USGS pesk discharge

regression equations alone.

Step Six — Deter mine 2-year Hydrograph

Thefind gep isto caculaethe

#2 USGS Simulated Hydrograph Peak

hydrograph associated with the 2-year

peak discharge determined above Select 3 Retum Penod [Pesk Dischargs]

(1260 cfs, inthiscase). Select the

“Hydro: Caculate Hydrograph” menu > - vaar raak (176D cfs Cancs|
choice. Y ouwill see the didogue box i _Conce |

b - year peak (2280 cfz)
10 - vear peak. (3250 cfz)
25 - year peak (5050 cfs]

shown to the right which ligs the
hydrograph pesaks determined in the
previous step. These peaks, dong

with other basin properties are then 2 yoer pask; [l cle)
used to determine the ordinates and 100 - year peak (3050 cfs)
time increments of the associated 500 - year peak [17000 cfs] -
hydrograph using the methodol ogy =

developed by Dillow (1997). The
result is the dia ogue shown on the next page which may aso be written to an output file
for reporting purposes.



i Calibrated Hydrograph
Simulated Peak-Flow Hydrograph for 2 - pear peak [1260 cofs] -
Time Discharge
[hrs]  [cfg)
026 1]
051 0
077 1]
1.02 0
128 76
153 101
179 139
205 176
220 239
256 5
281 403
107 R04
332 E05
358 706
384 206 -
409 07
425 935
460 1071
486 1134
511 1184
ha7 1222
hE3 1247
ho8 1260
E14 1235
B.29 1210
B.ER 11589
E.50 1084
716 1003
742 932
TE7 aa7 .ﬂ
]
Results

In the spaces provided, enter the peak discharges and associated confidence intervals
caculated for the Northwest Branch Watershed.

Return Period Peak Q (cfs) 95% Lower Cl | 95% Upper CI

S-yr

100-yr

78



