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l. Problem ll1l. Research Design IV. Preliminary Results
The response to a storm event is important for water management, hazard To test effects of urbanization on lag time urban and non-urban stream - EE—
.management., environmental reSQarCh, and i.nfraStrL.JCture deSign. Urbanization has gauge Sltes have been Selected h|S Study W|” fOCUS on Streams |n 2 Hour Storm Duration Basin Area| Storm |Baseflow] Peak Discharge ?Bagjﬂ(-)v? Basin |Q/Qbaseflow 1metfp c4 Veleoiity
mfluencgc_l this response through Increasing impervious cover in watershe_ds and Maryland, DC, and Virginia, with basin areas between 6 and 100 mi2. SteName | Ste# [otm] m | Date | Qbfcfs| ©Peak,cfs e \rea vows | s
channelizing stream channels. Using lag time relationships, the construction of . . . . . Hawlings River 1591700 7 27.0  [3/102019] 583 210 151.7 | 270 210 8.75 2.4
Ay . . Storms of different magnitude and duration have been investigated on Rook Crock Taazoool 1 T 622 131000l 904 s wie | oo s 2 20
hydrographs shows the effect of urbanization on peak discharge from a storm of given _ o _ _ _ ) " e e — — - — — X
intensitv (Leobold. 1991 streams with similar basin areas with differences in the amount of checa Cree - - - -
intensity (Leopold, ). T Sligo Creek 1650800] 6 65 |3/102019] 832 99.6 91.28 6.5 99.6 33 2.20
urbanization. Winters Run 1581750] 25 36.8  |3/10/2019] 129 253 124 36.8 253 2.75 0.79
i i Bennet Creek 1643500 1 63.8 3/10/2019| 205 487 282 63.8 487 3.5 1.73
Lag times versus basin area 01643500 BENNETT CREEK 0.63 Anacostia 1649500] 35 728 [3/102019] 89.6 742 6524 | 728 742 6.25 3.79
Total hydrograph volume and time INCH 16 HOUR STORM EVENT Zekiah Swamp Run | 1652500 7 79.9  13/10/2019| 206 308 102 79.9 308 30 1.00
T runti process i hois tO CentrOid can be Obtained from o0 4-mile Run 16604201 15 12.6 3/102019| 14.7 454 439.3 12.6 454 491 2.55
| ol the cumulative hydrograph (fig. 4).
-"{\Tﬂe’ O 300 - i
|I:Iag time = | | | g 250 .‘ 12 Hour Storm Duration [Basin Area] Storm |Baseflow] Peak Discharge %z::ill{ov? Basin |Q/Qbaseflow Time tttopPeak Vfleoili{ty
B TO determlne the VGIOClty aSSOCIated E 00 " Site Name Site # | % Imp. mi’ Date Qbf, cfs | Q Peak, cfs cfs area Hours ft/s
Log axis with the peak discharge and the ] 150 Hawlings River 1591700 | 6.86 27 [3212019] 12644 1390 1256 | 27.0 .10 13 6.69
average hydrograph dlscharge, the ('j 12(; Rock Creek 1648000 21 62.2 3/21/2019 67.1 1930 1862.9 62.2 28.76 17 4.01
. g Seneca Creek 1645000 12 101 3/21/2019 532 3330 2798 101.0 6.26 10 6.23
Channel measurement data WI” be 0 Sligo Creek 1650800 | 6.45 6.45 3/21/2019 70.6 607 536.4 6.5 8.60 4.08 8.43
- _ : obtained from the USGS and these >00 1000 1500 2000 2500 Winters Run 1581750 | 25 36.8 | 3212019 137 2240 2103 36.8 16.35 12.5 0.98
Flg' 2: Channelized urban stream : : Elapsed Time (Minutes) Bennet Creek 1643500 | 1.2 63.8 3/21/2019 | 128 482 354 63.8 3.77 8.75 1.72
(USFWS photo) data will be analyzed to determine the
relationship between channel _
Basin Area, km”2 (log axis) diSCharge and V@IOCity. This Fﬁ' 4. Example of a storm hmgﬁm
Fig. 1: Schematic diagram that illustrates the effects of urbanization on runoff relationship will be used to estimate 800 . |
process time (delivery of water from hillslopes to stream channels) and in-stream peak velocity and average velocity for Bennet Creek VY =0.2688x30%6 700 | B
travel times (related to the flow resistance and velocity of stream channels). each hydrograph. The relationship o | R* = 0.6003 g 60 o | :
between discharge and velocity for g, 500 o | >
Bennett Creek is shown in fig. 5. i £ 400 |
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Concept of Lag Time =10 & . Hydrogranh components | currently have analyzed data and § 100 Fo e | _—— - e
Once a hydrograph has been | O Raintai e i created hydrographs for nine : - I e B
created, rise time can measured BC = crest segment streams in Maryland and Virginia o 00 50;3 . %30-0 150.0 o
from the start of rise of the p S el il M for 2 storm events with different 1 10 100 1000 ’
w DN = base tlow recession ) S .
hydrograph to the peak discharge. + B C  Points Band C = inflection points durations and total precipitation. A Discharge, cfs
On the elements of a hydrograph s i wide range of streams in both _ _ _ _
figure 3, this is the time in hours f =7 Direct runoff urban and non urban watersheds Fig. 5. Relationship between discharge and
between point A and point P. 2 ood < are needed to make the data velocity for Bennett Creek.

collected significant. More small
non urban watersheds are needed
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Fig. 3: Elements of a hydrograph. M L
(Subramanya, 2008)

currently for this research study.
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V. Conclusions

At this point in the study more data points are needed for analysis. More rural
research sites with small basin areas are needed. Data collection has been the main
objective for this semester; however, one interesting result is the lack of variance in
lag times for both urban and non urban streams with different basin areas. This could
suggest that prior to urbanization processes effecting the channel already had an
effect on lag time.

Il. Hypotheses

Hypotheses:

H1: The rise time of urban streams (impervious surface area more than 10%) will be
lower than non-urban streams with similar basin area.

H2: Stream channelization and other modifications common in urban watersheds tend
to decrease stream flow resistance. Therefore, peak flow velocities will be higher
In urban streams than in non-urban streams.

H3: The total hydrograph volume will increase with peak discharge and will be higher
for urban than for non-urban streams.

Null Hypotheses:

H1,: Rise times of both urban and non-urban streams with similar basin area will be
similar.

H2,: Peak flow velocities will increase faster in urban watersheds than rural
watersheds.

H3,: The total hydrograph volume will increase at a higher rate for urban streams with
peak discharge.
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