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8-1 Streamflow

1. Discharge unit:



(1) cms: m3/sec



(2) cfs: f3/sec



(3) mgd: million gallons per day

2. Streamflow data: from some bureaus

3. Statistical summaries of streamflow data



(1) maximum, minimum, and mean monthly
and annual flows, and SD, CV



(2) frequencies of daily low, high and peak flow



(3) flow-duration analysis



(4) maximum, median, and minimum daily mean flows

4. Streamflow measurement



(1) direct: velocity and cross-sectional area




Example 8.1



(2) indirect: 




a. Manning equation: equation 8.1




b. rating curve: fig. 8.2

8-2 Runoff

1. Runoff, streamflow, discharge

2. Catchments, watershed, drainage basin, divide

3. Rainfall-runoff process



(1) hydrograph (fig. 8.3)



(2) depression and detention storage



(3) interflow



(4) channel precipitation



(5) base flow



(6) direct surface runoff (DSR)

4. Drainage basin characteristics
(1) Drainage density: km/km2


(2) stream frequency: stream/km2



(3) slope



(4) form ratio

5. Contributing area: contribute to runoff

6. Partial-area hydrology



(1) contributing (active)



(2) noncontributing (passive)

7. Area relationship: 



(1) stream length with area: equation 8.2



(2) runoff with area: equation 8.3, fig. 8.4

8. Stream length and stream order



(1) stream order: fig. 8.5



(2) stream length with different order

9. Gradients: fig. 8.6



(1) gross slope



(2) average slope

10. Drainage density and stream frequency

8-3 Floods and droughts

1. Return period and frequency

2. Drought frequency analysis: fig. 8.7

3. Peak flow methods for small watersheds



(1) SCS TP-149 method




typical charts for peak flow: fig. 8.8, 8.9




Example 8.2



(2) FHWA HDS-2 method




equation 8.5, 8.6, and Table 8.4



(3) discharge-area and regression formulas




equation 8.7, 8.8



(4) Cyprus Creek formula




equation 8.9, 8.10, 8.11

4. Paleohydrology: study of floods that occurred prior to the time of direct 
measurement or historical documentation.

5. USGS regional peak flow regression equations (eqution 8.12 – 8.17, fig. 8.11)

6. National flood frequency (NFF) program

7. National flood insurance program (NFIP)



(1) 100-year flood plain (fig. 8.12, 8.13)



(2) flood way and flood fringe



(3) information:




a. flood insurance study reports




b. flood insurance rate maps




c. flood boundary hazard maps

8. NFIP map modernization program

9. Flood warning systems



(1) radar, rainfall, streamflow data



(2) connect to central computers



(3) real-time data

10. Hydrology for floodplain studies



(1) frequency analysis



(2) regional regression equation



(3) rainfall-runoff modeling

8-4 Snowmelt hydrology

1. Annual snowfall distribution in US (fig. 8.14)

2. Water equivalent: depth of water that would weigh the same amount as snow.

3. Snow density

4. Factors affecting snowmelt



(1) short and long-wave radiation




a. insolation, reflectivity, albedo




b. factors





(a) cloud: fig. 8.15





(b) forest canopy: 





(c) solar energy


(2) condensation of vapor: turbulent exchange process



(3) convection: related to temperature and wind velocity



(4) air and ground conduction: thermal energy



(5) rainfall

5. Snowmelt runoff



(1) importance of estimation




a. forecasting seasonal water yield




b. regulating river and storage works




c. implementing flood control program




d. selecting design floods 


(2) Approaches to runoff determination




a. snowpack analysis:




b. degree-day correlation method: air temperature with snowmelt




c. generalized basin snowmelt equations

