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General Notes About the SDHydroTools Package

SDHydroTools is a computer program provided by the County of San Diego for use with
the 2026 Hydrology Manual. It is provided free of charge to Hydrology Manual users.

SDHydroTools performs certain hydrologic computations in accordance with Sections 3,
4, and 6 of the 2026 Hydrology Manual. Hydrologic computation procedures are based
on rainfall depth data from NOAA Atlas 14.

SDHydroTools includes embedded 100-year rainfall depth data for San Diego County
from NOAA Atlas 14. Users may provide other rainfall depth data.

SDHydroTools replaces both the San Diego Unit Hydrograph software and Rational
Hydrograph (RATHYDRO) software that were provided with the June 2003 Hydrology
Manual.



General Notes About the SDHydroTools Package

SDHydroTools includes modules to:

Obtain NOAA Atlas 14 rainfall depth data for the 100-year storm event for locations
within San Diego County;

Interpolate rainfall depths and intensities using log-log interpolation;

Prepare a rational method hydrograph using the procedure presented in Section 6 of the
2026 Hydrology Manual;

Prepare a nested storm hyetograph for use with the NRCS hydrologic method presented
in Section 4 of the 2026 Hydrology Manual;

Calculate a peak flow rate and generate a hydrograph using the NRCS hydrologic method
presented in Section 4 of the 2026 Hydrology Manual.



General Notes About the SDHydroTools Package

* The computation processes within SDHydroTools follow procedures described in the
2026 Hydrology Manual.

* The Interpolation Module uses the formulas presented in Sections 3 and 4.
* The RickRatHydro Module uses the procedures described in Section 6.

* The Nested Storm Convolution Module and SD Unit Hydrograph Module use the procedures
described in Section 4.

* Please refer to the 2026 Hydrology Manual for guidelines, definitions, parameters,
equations, and descriptions of hydrologic computation processes.

* Please refer to the 2026 Hydrology Manual Workbook for example calculations.



Installing SDHydroTools

Double-click the executable file “SDHydroToolsSetup.msi”.
A Setup Wizard will guide you through the steps required to install SDHydroTools:

* Review and accept the license agreement.

* Select a location to install the software on the local computer.
Once installed, open SDHydroTools using the desktop icon.

SDHydroTools is now ready to use.



SDHydroTools Layout
e SDHydroTools includes 5 Modules shown in Tabs across the top.

* Each Module includes one or more Windows accessible along the left side.

& SDHydroTools

Use Tabs on top to move between Modules. — rterpolation  RickRatt) it Hydrograph
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B Study/Project Title Information
I A Home | y/Proj

Available Windows within each Module/Tab —

Windows vary depending on the Module.
Select these to move between Windows @ Rainfall Data |Desm_pti0n
within a Module.

> 8 Location Study Recurrence Interval

ADDRESS INFORMATION

Address

City State  Zipcode
Settings (available in the Project Module) provides an

option to access an offline map in the Location Window
of the Project Module if no internet connection is =——> & settings
and to export the results calculated by the program.

(~) NOTE

SDHydroTools does not store project files. The user is responsible to save screen captures of relevant windows

available or if the online map does not load in the P P —————
Location Window.



Starting SDHydroTools — Project Module

 When SDHydroTools is initially opened, only the Project Module is active.

* To activate the other modules, rainfall data must be populated in the Rainfall Data
Window based on a location provided in the Location Window of the Project Module.

& SDHydroTools
Act|ve Project nterpolation  RickRatHydro  MNested Storm Convolution  SD Unit Hydrograph <« Not Active
= -
=
Study/Project Title Information
I M Home | ,|
£ Location Study Recurrence Interval
s> Rainfall Data T

ADDRESS INFORMATION
Address
State  Zipcode

City

(~) NOTE
# Setti ngs SDHydroTools does not store project files, The user is responsible to save screen captures of relevant windows
and to export the results calculated by the program. -

SDHydroTools | Current Path: > Project > Home



Starting SDHydroTools — Project Module (Continued)

 Complete the Home Window of the Project Tab, then move to the Location Window.

& SDHydroTools

1. (Optional) Complete the General
Information and Address Project nterpolation  RickRatHydro  Nested Storm Convolution  SD Unit Hydrograph
Information for the project. = A
I A Home Study/Project Title Information ]
2. (As Needed) Save a screen | |
capture of the window for §  Location |5t““*’ Recurrence Intenva! ,|
documentation (e.g., use @ Rainfall Data P
ALT+Print Screen or your
preferred method to take a copy
of the SDHydroTools Window and
save it to an external program).
3. Click on “Location” to move to the - e
next Window of the Project Tab.
% settings anc 1o xport the rentscalcond by e pregram. e ot windon .

SDHydroTools | Current Path: > Project » Home



Starting SDHydroTools — Project Module (Continued)

* Alocation must be provided for the program to get the embedded 100-year rainfall data.
This step is mandatory to activate the computation modules, even when the user intends
to substitute data from another source.

* If needed, expand the “Instructions” box to see instructions to select a location by
entering a point or by entering latitude and longitude.

& SDHydroTools

Project nterpolation  RickRatHydro  MNested Storm Convolution  SD Unit Hydrograph

Click to Expand Instructions & mstRucTions
MANUAL LOCATION INPUT
f Home Latitude (Decimal Degrees) Longitude (Decimal Degrees, include "-* for west)
h 8  Location
-0R -
% Rainfall Data ADD LOCATION ON MAP

<
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Starting SDHydroTools — Project Module (Continued)

Enter the project location in the Location Window of the Project Tab to get the

embedded 100-year rainfall data.

Provide the project location per
the instructions.

The “Get Data” button will be
active after a valid (i.e., within San
Diego County) project location has
been entered.

(As Needed) Save a screen
capture of the window for
documentation. Note the latitude
and longitude. Data can be
reproduced by entering the same
latitude and longitude.

Click on “Get Data” to move to the
next Window.

&

Project nterpolation
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SDHydroTools

Home
Location

Rainfall Data

Settings

(%) INSTRUCTIONS

Location may be entered manually or by adding the location on the map. This step is required for documentation of the
project location and to activate the Rainfall Data Windew, even when rainfall data will be entered manually. Enter one
location per study (i.e., the program performs calculations for one location at a time).

For manual location input, enter latitude and longitude, then click ‘verify' and the location will be shown on the map.

For map entry click, the location icon to start or stop adding a point. The location icon will appear green when enabled.
With the location icon enabled, select the desired location on the map. Latitude and longitude will be updated
automatically.

MANUAL LOCATION INPUT

Latitude (Decimal Degrees) Longitude (Decimal Degrees, include "-* for west)

ADD LOCATION ON MAP
Zoom // \ \\ﬁ}nd. o a _e‘"rgfwrfyo'- \"\_.__ | Q
p Ser ™ ]
HE . N 33° N 33° Cieveland. ' __State Park N33° M | i E
o ¥ tiong] e o |
=N LGEY L Prfoniy qq7%mena wiies 7] W

Get Data —

SDHydroTools | Current Path: > Project > Location
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Starting SDHydroTools — Project Module (Continued)

After clicking on “Get Data” in the Location Window, the data are presented in the
Rainfall Data Window of the Project Module.

100-year rainfall data is provided in units of inches.

(As Needed) Save a screen
capture of the rainfall data.

(As Needed) Data can be
reproduced by re-entering the
latitude and longitude of the
project location in the Location
Window (e.g., after closing the
program, upon opening a hew
session).

& SDHydroTools

Project Interpolation  RickRatHydro  Nested Storm Convolution  SD Unit Hydrograph

A Home
8 Location

I % Rainfall Data

2 Settings

SDHydroTools | Current Path: > Project

PRECIPITATION DEPTH

5-Minute 2-Hour
0332 1.518
10-Minute 3-Hour
0476 1.815
15-Minute b-Hour
0.576 2495
30-Minute 12-Hour
0.79 3367
60-Minute 24-Hour
1.119 4,108

NOAA ATLAS 14 DATA DESCRIFTION

Data Type: Precipitation Depth
Units: English
Time Series Type: Partial Duration

The program includes a built-in data set of 100-year recurrence interval precipitation data. Data accessed by
the program appears in green boxes.

> Rainfall Data
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Starting SDHydroTools — Project Module (Continued)

Once the embedded 100-year rainfall data has been populated by the program, the data will
appear in green boxes.

In this Window, the user may overwrite the embedded 100-year rainfall data with data
obtained for a different storm event (e.g., 10-year) from an outside source (e.g., from the
NOAA Atlas 14 website) if desired (optional).

|f the user overwrites the Interpolation  RickRatHydro  Nested Storm Convolution  SD Unit Hydrograph

embedded data, the boxes -

will change color. & Home S Minute -
- s

The user-entered data will | & ot Dot - e

appear in red boxes.

30-Minute 12-Hour
0.79 3.367
60-Minute 24-Hour

1.119 4.108



Starting SDHydroTools — Project Module (Continued)

After rainfall data has been populated in the Project Tab, the Tabs for the computation
Modules become active.

Select the Tab for the desired Module.

& SDHydroTools

It IS nOt necessary to Project Interpolation  RickRatHydre  Nested Storm Convolution  SD Unit Hydrograph 4—A” Ta bs are Active
move through all Tabs — .
e =

within the program. Go N .

. A Home -Minute -Hour
directly to the Tab for "
the desired Module. ? tocton o nee e

I % Rainfall Data 15-Minute 6-Hour
More than one Module e
may be used in the same o
. . 60-Minute 24-Hour
session with the same 4108
rainfall data.
Data Type: Precipitation Depth
Units: English




SDHydroTools Interpolation Module

* The Interpolation Module performs log-log interpolation between rainfall data points.
For example, to obtain rainfall intensity for a given time of concentration for the purpose

of rational method calculations.

1. Enter the desired time (e.g., your
rational method time of
concentration) in minutes or
hours.

2. Select the applicable units for the
time that was entered (either
minutes or hours).

3. Click “Run”

4. (As Needed) Repeat steps 1-3 for
additional times.

SDHydroTools

ii=yeel 1L RickRatHydro  Nested Storm Convolution  SD Unit Hydrograph

(%) NOTE

This module uses log-log interpelation between the known precipitation ordinates to determine precipitation and
intensity for a user-requested time. See Sections 3 and 4 of the San Diego County Hydrology Manual for equations
for log-log interpolation.

INTERPOLATION INPUT

Time Units (min or hr) Interpolate Clear Table

hl
| | Minutes - RUN CLEAR

RESULTS

[ Export
TIME (MIN) | PRECIPITATION (IN) = AVG. INTENSITY (IN/HR) = RAN

NEXT

SDHydroTools | Current Path: > Interpolation > Home
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SDHydroTools Interpolation Module (Continued)

* Results from the Interpolation Module may be exported to a .csv file using the Export
button and may be opened with an external program.

* (As Needed) Save a screen capture of SDHydroTools.

&

SDHydroTools

Project Interpolation

I A Home

RickRatHydro

Nested Storm Conveolution  SD Unit Hydrograph

(=) NOTE

This module uses log-log interpolation between the known precipitation ordinates to determine precipitation and
intensity for a user-requested time. See Sections 3 and 4 of the 5an Diego County Hydrology Manual for
equations for log-log interpolation.

Time Units (min or hr) Interpolate Clear Table
102 vies - asan
Export =—— Geee=
TIME (MIN) | PRECIPITATION (IN) = AVG. INTEMSITY (IN/HR) | RAN
7.5 0.410 3.279 3/23/2021 1:53:20 PM
9 0.451 3.004 3/23/2021 1:53:23 PM
12 0.519 2.593 3/23/2021 1:53:27 PM
15 0.576 2.304 3/23/2021 1:53:32 PM
18.2 0.629 2.074 3/23/2021 1:53:39 PM

INTERPOLATION INPUT

NEXT

SDHydroTools | Current Path: > Interpolation > Home

| InterpolationResults_2021_0323 - Notepad O
File Edit Format Wiew Help

rrime (min},Precipitation (in},Avg. Intensity (in/hr},Ran
7.5,8.41,3.279,3/23/2821 1:53:22 PM
9,8.451,3.284,3/23/2821 1:53:23 PM
12,8.519,2.593,3/23/32821 1:53:27 MM
15,8.576,2.384,3/23/2821 1:53:32 M
18.2,8.6829,2.874,3/23/2821 1:53:33 PM

InterpolationResults_2021_0323 - Excel Sign in il

Data

Q Tell me

Page Layout Formulas Review View Help

Pt

O

4 Share

“D % ‘ ﬁ | ‘ = ‘ % ConditionaIFormatting'
Em -~ [4 Format as Table -
Paste B Font Alignment | Mumber f Format as Table Cells Editing
. - - o [ Cell Styles~ o -
Clipboard & Styles N
K20 g F v
A | B , C | D E F | &6 [+
1 |Time (min) Precipitation (in) Avg. Intensity (in/hr) Ran
2 | 7.5 041 3.279 3/23/202113:53
3 | 9 0.451 3,004 3/23/2021 13:53
4 | 12 0.519 2.593 3/23/2021 13:53
5 | 15 0.576 2.304 3/23/202113:53
6 | 18.2 0.629 2,074 3/23/2021 13:53
?_
8_
. InterpolationResults_2021_0323 | @ [ 3
FH B - 1 + 100%
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SDHydroTools RickRatHydro Module

* The RickRatHydro Module prepares a rational method hydrograph using the procedure
presented in Section 6 of the 2026 Hydrology Manual.

* The RickRatHydro Module replaces the Rational Hydrograph (RATHYDRO) software that
was provided with the June 2003 Hydrology Manual.

* The computation process in the RickRatHydro Module is based on NOAA Atlas 14 rainfall
time-intensity pairs and log-log interpolation between pairs as presented in the 2026
Hydrology Manual; whereas the computation process in the RATHYDRO software was
based on the County of San Diego’s intensity equation presented in the June 2003

Hydrology Manual. Therefore, results from the RickRatHydro Module are not expected to
match results from the RATHYDRO software.



SDHydroTools RickRatHydro Module (Continued)

* To prepare a rational method hydrograph using the RickRatHydro Module, first complete
your rational method calculations (calculations external to SDHydroTools) in accordance
with Section 3 of the 2026 Hydrology Manual.

SDHydroTools

Project Interpolation B GE VG Nested Storm Convolution  SD Unit Hydrograph

1. Provide the required input data in

= (® note
t h e re d boxes : e This module prepares a rational method hydrograph for user-provided rational method study results according to
I A Home the procedure described in Section 6 of the San Diego County Hydrology Manual.
- | anonaL EHOD HOROGRPHNPUT |
2. The “Calculate” button will be B o el
active after the req u i FEd data haS |Time of Concentration (min) ‘| |Watershed Area (ac) ‘|
be e N e nte re d . Weighted Runoff Coefficient for
Watershed Area Peak Flow Rate (Qp)
| ]| ]
3. (As Needed) Save a screen
.
capture of the window for —
documentatlon' ATTRIBUTE | VALUE | UNIT | RAN
4. Click on “Calculate” to obtain the

rational method hydrograph.

SDHydroTools | Current Path: > RickRatHydro > Home
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SDHydroTools RickRatHydro Module (Continued)

Example Data for the RickRatHydro Module:

& SDHydroTools

Project Interpolation P ERGIGE  Nested Storm Convolution  SD Unit Hydrograph
=

This module prepares a rational method hydrograph for user-provided rational method study results according to
the procedure described in Section 6 of the San Diego County Hydrology Manual.

I A Home
BB Table ) ) )
Time of Concentration (min) Watershed Area (ac)
10 20
Weighted Runoff Coefficient for
Watershed Area Peak Flow Rate (Qp)
0.6 343

RESULTS SUMMARY

Bt Export
ATTRIBUTE ‘ VALUE ‘ UNIT ‘ RAN ‘

Calculate =——> cucuan

SDHydroTools | Current Path: > RickRatHydro > Home



SDHydroTools RickRatHydro Module (Continued)

» After clicking on “Calculate” to obtain the rational method hydrograph, the results are
presented in the Table Window of the RickRatHydro Module.

e Results from the RickRatHydro Module may be exported to a .csv file using the Export
button and may be opened with an external program.

& SDHydroTools

Project Interpolation WINEEGRYS M Nested Storm Convelution  SD Unit Hydrograph
— Export =—— feen
TIME (HR) | TIME (MIN) | Q(CFS) | | (INJHR) | RAIN(IN}) | N
A Home 0.08 5 2.308 0.192 0.032 36 =
0.25 15 2.344 0.195 0.033 35
Table —>| B Tble 0.42 25 2421 0202 0.034 33
0.58 35 2462 0.205 0.034 32
0.75 45 2.551 0.213 0.035 30
0.92 55 2.599 0.217 0.036 29
1.08 65 2.704 0.225 0.038 27
1.25 75 2.761 0.230 0.038 26
1.42 85 2.885 0.240 0.040 24
1.58 95 2.954 0.246 0.041 23
1.75 105 3.107 0.259 0.043 21
1.92 115 3.192 0.266 0.044 20
2.08 125 3.251 0.271 0.045 18
2.25 135 3.360 0.280 0.047 17
AT 44C =] AT, noncn -
NEXT

SDHydroTools | Current Path: > RickRatHydro > Table




SDHydroTools RickRatHydro Module (Continued)

Exported Results from the RickRatHydro Module may be opened with an external
program.

RatHydroTable_2021_0323 -

Excel

Sign in

Insert Page Layout Farmulas Data Review View Help Q Tell me
|Ca|ibri "|‘|1 v| = EE EE m %CondltlonalFormattmg' i o
D E@ - B I U~ A A === - ~ 05 L_'Format as Table ~ -
Paste 2 - A ) =35z ©. o o 5 Cell s . Cnills Ednjmg
- £= 3= g0 a0 &? Cell Styles
Clipboard Font ] Alignment ] Mumber [ Styles
Al - e Time (hr)
A B C D E F G H |

1 [Time {hr) lTime {min) Q (cfs) 1{in/hr) Rain (in) N

2 0.08 5 2.308220893 0.192 0.032058624 36

3 0.25 15 2.344178122 0.195 0.032558029 35

4 0.42 25 2.421149607 0.202 0.033627078 33

3 0.58 35 2.462433338 0.205 0.034200463 32

6 0.75 45 2.551390363 0.213 0.035435977 30

7 0.92 55 2.599439642 0.217 0.026103328 29

a8 1.08 65 2.703B805694 0.225 0.037552857 27

9 1.25 75 2.760665594 0.23 0.038342578 26

10 142 85 2.885399498 0.24 0.040074993 24

11 1.58 95 2.954092423 0.246 0.041029061 23

12 1.75 105 3.106699453 0.259 0.043148604 21

13 1.92 115 3.191917121 0.266 0.044332182 20

14 2.08 125 3.250737540 0.271 0.045149133 18

15 2.25 135 3.359545660 0.28 0.046660356 17

16 242 145 3.611460285 0.301 0.050159171 15

RatHydroTable_2021_0323 ‘ () 1 3

Ready HH L ] + 100%

Eile

Mmoo mnn W w W MR MR RERRERRRRDODOOD

Mj RatHydroTable_2021_0323 -

Edit Format

.35,15,2.34417512203189, 8.
.42,25,2.42114968659144,8.
.58,35,2.46243333781975,8.
.75,45,2,55139836344068,8.
.92,55,2.59943964213399,8.
.88,65,2.78380569425113,8.
.25,75,2.76866559442922,8,

.58,95,2,95489242322299,8.
.75,185,3.,
.92,115,3.
.88,125,3.
.25,135,3.,
.42,145,3,
.58,155,3,
.75,165,4.,
.92,175,4.
.B%8,185,4.
.25,195,5,
.42,285,7
.5E,215,7.
.75,225,9,
.92,235,12.9824571884764, 1
.B8,245,34,3,2,858,8.47638
.25,255,8,
.42,265,5,
.GE,275,4,
.75,285,3
.92,295,3.47915922161806, 8
.B8,385,3.28415182363262,8
.25,315,3.82765972673878,8
.42,325,2,8218782478026,8.
.5%,335,2.
.75,345,2,
.92,355,2.
.B%,365,8,8.198,8,

Ln1, Col1

18669345348478,8.
19191712127233,8.
25873754623025,8.
35954566556311,8.
61146828523164,8.
75882843728352,0.
1849859545567 ,8.
31975563158374,8.
B6322468063851,8.
21718397158242,8.
.B5@45E552E21954 .8,
7940288573426E,8.
S975428995236E,8.

84256441643778,0.
65378567019726,0.
5E912353848842,8.
. 92427684487338,0.

G5@lea853344328,8.
S@L7E7E9982132,8.
3B177848E87443 .8,

100%  Windows (CRLF)

Motepad — O

View Help
rrime (hr},Time (min}, (cfs),I {(in/hr)},Rain (in},N
.88,5,2.388228893385591,0.152,8.8328586235181377,36

195,8.832558829472654,35

282,8.8336278778734922,33
285,8.83428846238252744 , 32
213,8.83543509772788805, 38
217,8.8361822283629721,29
225,8.83755285068645001, 27
23,8.8283425777884858, 26

.42,85,2.8853004083814,2.24,0.248874992822875, 24

246,0.84182986143236526,23
259,8.8431486835195188,21
266,8.8443321822338934, 28
271,8.8451491325865312,18
28,0.8466683564661543,17
3e1,8.8581591786282172,15
313,8.8522858394867155,14
342,8.857813341683551,12
36,8.859996685994382,11
485,8.856754561945328959,9
435,8.8724686187 165858, 8
GEE,9.8979220034197159, &
65,8.1882626119875327,5
2,8.12329928937829,3
LBE82,8.188211924172283,2
22EBE28EE9,1
737,8.122813394£72747,4
471,8.8785226898638588,7
381,9.8634601323673947,18
327,8.8545838458565747,13
.29,8.8433216558558864, 16
.274,0.8456132197726753,19
.252,0.8428588295388386,22
235,8.8331815312194885, 25
221,8.8368877786575691,28
289,8.83488260897886378,31
198,8.83388825678353227,34

UTF-8




SDHydroTools RickRatHydro Module (Continued)

e Return to the Home Window of the RickRatHydro Module to view the calculated volume

of runoff.

* Total rain and total runoff volume results shown in the Home Window may also be

exported. .

Project

SDHydroTools

Interpolation BIAERGG  Nested Storm Convelution  SD Unit Hydrograph

Home —»hﬁ Home

(») NOTE

This module prepares a rational method hydrograph for user-provided rational method study results according to
the procedure described in Section 6 of the San Diego County Hydrology Manual.

B Table

RATIONAL METHOD HYDROGRAPH INPUT

Time of Concentration (min) Watershed Area (ac)

10 20

Weighted Runoff Coefficient for
Watershad Area Peak Flow Rate (Qp)

0.6 343

RESULTS SUMMARY

Export =— Gee=

ATTRIBUTE VALUE = UNIT RAN

Total Rain 2.495 in 3/23/2021 2:34:57 PM
Total Runoff Volume 108682.2 cubic feet 3/23/2021 2:34:57 PM

SDHydroTools | Current Path: > RickRatHydro > Home

Note: Total Runoff Volume = C P A

(0.6)(2.495 in)(1 ft/12 in)(20 ac)(43,560 ftZ/ac) =
108,682 ft3
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SDHydroTools Nested Storm Convolution Module

* The Nested Storm Convolution Module prepares a nested storm hyetograph according
to the procedure described in Section 4 of the 2026 Hydrology Manual.

* The program module will apply a rainfall depth-area adjustment to the rainfall based on
the user-provided watershed area in accordance with Section 4 of the 2026 Hydrology
Manual. If no rainfall depth-area adjustment is desired, the user may enter zero (0) for
the watershed area.

e See Table 4-1 of the Hydrology Manual for the Rainfall Depth-Area Adjustment Data Points.

* The nested storm hyetograph may be exported from SDHydroTools for use in other
programs such as HEC-HMS or HEC-1.



SDHydroTools Nested Storm Convolution Module (Continued)

1. Provide the required input data in
the red boxes.

2. The “Calculate” button will be
active after the required data has
been entered.

3. (As Needed) Save a screen
capture of the window for
documentation.

4. Click on “Calculate” to obtain the
nested storm hyetograph.

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

SDHydroTools

Interpolation

RickRatHydro

Nested Storm Convolution [EJRREGTIH g i¥elfsTelfTs];]

(=) NOTE

This module prepares a nested storm hyetograph according to the procedure described in Section 4 of the San
Diego County Hydrology Manual. See Section 4 of the Hydrology Manual for guidelines to select a computation
interval, The program will apply a rainfall depth-area adjustment based on the user-provided watershed area. If no
rainfall depth-area adjustment is desired, enterzero (0) for the watershed area.

NESTED STORM CONVOLUTION INPUT

Watershed Area (mi®) for Rainfall
Computation Interval (D) (min) Depth-Area Adjustment

| hl

RESULTS SUMMARY

B3 Export
ATTRIBUTE | VALUE | UNIT | RAN

SDHydroTools | Current Path: > Project > Rainfall Data
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SDHydroTools Nested Storm Convolution Module (Continued

Example Data for the Nested Storm Convolution Module:

]

SDHydroTools

Project Interpolation  RickRatHydro RNESEL RN G REGLITINT W SD Unit Hydrograph

= (~) NOTE

This module prepares a nested storm hyetograph according to the procedure described in Section 4 of the San
Diego County Hydrology Manual. See Section 4 of the Hydrology Manual for guidelines to select a computation

I M Home interval. The program will apply a rainfall depth-area adjustment based on the user-provided watershed area. If no

rainfall depth-area adjustment is desired, enterzero (0) for the watershed area.

M Table

NESTED STORM CONVOLUTION INPUT

Watershed Area (mi®) for Rainfall
Computation Interval (D) (min) Depth-Area Adjustment

5 20

RESULTS SUMMARY

B Export
ATTRIBUTE ‘ VALUE ‘ UNIT | RAN ‘

Ca Icu Iate ] CALCULATE

SDHydroTools | Current Path: » Project > Rainfall Data




SDHydroTools Nested Storm Convolution Module (Continued)

» After clicking on “Calculate” to obtain the nested storm hyetograph, the results are
presented in the Table Window of the Nested Storm Convolution Module.

e Results from the Nested Storm Convolution Module may be exported to a .csv file using
the Export button and may be opened with an external program.

& SDHydroTools

Project

#A Home

Table _>I B Table

SDHydroTools | Current Path: > Nested Storm Convelution > Table

Interpolation  RickRatHydre BNESTESGH G REGLITINTL M SD Unit Hydrograph

Export — fse

N | TIME (MIN) = DURATION (MIN) = PRECIPITATION FORD | DEPTH-AREA ADJUSTMENT D

288 5
287 10
285 15
284 20
282 25
281 30
279 35
278 40
276 45
275 50
273 55
272 60
270 65

269 70
4

4.1080
4.1039
4.0957
4.0915
4.0833
4.0791
4.0707
4.0665
4.0581
4.0539
4.0454
4.0412
4.0326
4.0283

0.9750
0.9749
0.9748
0.9748
0.9747
0.9746
0.9745
0.9744
0.9743
0.9743
0.9742
0.9741
0.9740
0.9739

NEXT

40
ac
3.8
3.5
3.8
3.5
3.8
3.5
3.8
3.5
3.8
3.5
3.8

3.5+

b
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SDHydroTools Nested Storm Convolution Module (Continued)

e Exported Results from the Nested Storm Convolution Module may be opened with an
external program.

m etogra able_ | - Notepa —
HyetographTable_2021_0324 - Motepad O =

File Edit Format Miew Help
h,TimE (min},Duration (min},Precipitaticn for D,Depth-aArea Adjustment,Depth-Area Adjusted P (in),Hyetograph
288,5,1448,4.188,8.975,4.8853,0.08422395451885197 ,2.28422395451885197

HyetographTable_2021_0324 - Excel

Q Tell me what you want to do

Insert Page Layout Formulas Data Review View Help

oy M e - | = £ |nsert - 2 A
T R TTIEE=THT | B @ Jo
D s - |Ca|||;:lr| |1'I | A A I;I /a £s Wrap Text |Genera| | - E‘J # E?* Delete - m : ZY
Paste B I U - . fy. - = = = | eE 3= Merge & Center = $ T €0 00 Conditional Formatas Cell e Sort & Find &
- ¥ - - = - = . . Formatting~ Table~ Styles- | Bl Format~ Filter - Select~
Clipboard T~ Font ] Alignment la Mumber M Styles Cells Editing s
Al h 5 N b
A B . C . D . E . F . G . H . . ] | [+
1N lTimE {min) Duration (min) Precipitation forD Depth-Area Adjustment Depth-Area Adjusted P (in) Hyetograph Ordinate (in) Cumulative Rainfall {in)
2 | 288 5 1440 4.108 0.975 4.0053 0.004223955 0.004223955
3 | 287 10 1435 410390158 0.974944444 4.001076045 0.004233438 0.008457393
4 | 285 15 1425 4.095674093 0.974833333 3.992599628 0.004252579 0.012709972
3 284 20 1420 4.091544904 0.974777778 3.988347049 0.004262238 0.01697221
& 282 25 1410 4.083255322 0.974666667 3.979812854 0.004281735 0.021253945
[l 281 30 1405 4079094304 0.974611111 3.975531119 0.004231575 0.025545519
8 279 35 1395 4.07074199 0.9745 3.966938069 0.004311438 0.029856957
9 278 40 1330 4066543565 0.974444444 3.962626632 0.004321463 0.03417342
HyetographTable_2021_0324 o) 4 b
HH g - 0 + 100%
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SDHydroTools Nested Storm Convolution Module (Continued)

e Return to the Home Window of the Nested Storm Convolution Module to view the total
rainfall and calculated area-adjusted rainfall.

* Total rain and area-adjusted depth results shown in the Home Window may also be
exported.

&

SDHydroTools

Project Interpolation  RickRatHydro BRNEST ESGl ReGLITI T SD Unit Hydrograph

= (®) NoTE
This module prepares a nested storm hyetograph according to the procedure described in Section 4 of the San
Diego County Hydrology Manual. See Section 4 of the Hydrology Manual for guidelines to select a computation
A Home interval. The program will apply a rainfall depth-area adjustment based on the user-provided watershed area. If no
rainfall depth-area adjustment is desired, enterzero (0) for the watershed area.

Home ——

B Table NESTED STORM CONVOLUTION INPUT

Watershed Area (mi®) for Rainfall

Computation Interval (D) (min) Depth-Area Adjustment
5 20
Export = Gees
ATTRIBUTE VALUE | UNIT | RAN
Total Rain 4.1 in 3/24/2021 3:47:08 PM
Area-Adjust Depth 4.01 in 3/24/2021 3:47:08 PM

SDHydroTools | Current Path: > Mested Storm Convolution > Home



SDHydroTools SD Unit Hydrograph Module

The SD Unit Hydrograph Module calculates a peak flow rate and generates a hydrograph
using the NRCS hydrologic method.

The SD Unit Hydrograph Module replaces the San Diego Unit Hydrograph software that
was provided with the June 2003 Hydrology Manual.

The computation process in the SD Unit Hydrograph Module is based on NOAA Atlas 14
rainfall time-intensity pairs and log-log interpolation between pairs as presented in the
2026 Hydrology Manual; whereas the computation process in the San Diego Unit
Hydrograph software was based on the County of San Diego’s intensity equation
presented in the June 2003 Hydrology Manual. Therefore, results from the SD Unit
Hydrograph Module are not expected to match results from the San Diego Unit
Hydrograph software.

The SD Unit Hydrograph Module is for single-basin analysis only. It does not combine
hydrographs or perform hydrograph routing calculations.



SDHydroTools SD Unit Hydrograph Module (Continued)

SDHydroTools

PrOV|de the reqUired input data in Project Interpolation  RickRatHydro  MNested Storm Convolution [IBRELTEE % 1]

the red boxes. = @ ore
"""""""" This module prepares a hydrograph according to the NRCS hydrologic method procedure described in Section 4 of

the 5an Diego County Hydrology Manual. Preparation of a nested storm hyetegraph occurs within this module and
I A Home includes rainfall depth-areaadjustment based on the user-provided watershed area.

The “Calculate” button will be

active after the required data has BB Table im e O o

been ente red . D should be < 0.2Tp . Watershed Area (mi?) ]
|Adjusted Curve Number for | |

(AS Needed) Save a Screen |Watershed Area ‘l |Watershed Corps Lag Time (hrs) ‘|

capture of the window for

documentation. pon

ATTRIBUTE | VALUE & UNIT

Click on “Calculate” to obtain the
hydrograph.

SDHydroTools | Current Path: > 5D Unit Hydregraph > Home
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SDHydroTools SD Unit Hydrograph Module (Continued)

Example Data for the SD Unit Hydrograph Module:

& SDHydroTools
Project Interpolation  RickRatHydre  Nested Storm Convelution EEIERELTEY e [{eTs[ETsly]
= (~) NOTE
This module prepares a hydrograph according to the NRCS hydrologic method procedure described in Section 4 of
the San Diego County Hydrology Manual. Preparation of a nested storm hyetegraph occurs within this module and
I M Home includes rainfall depth-areaadjustment based on the user-provided watershed area.
SDUH INPUT
BB Table
Computation Interval (D) (min)
D should be £ 0.2Tp Watershed Area (mi?)
5 20
Adjusted Curve Number for
Watershed Area Watershed Corps Lag Time (hrs)
81 551
RESULTS SUMMARY
Export
ATTRIBUTE ‘ VALUE ‘ UNIT |
Calculate —— o
SDHydroTocls | Current Path: > SD Unit Hydrograph > Home




SDHydroTools SD Unit Hydrograph Module (Continued)

» After clicking on “Calculate” to obtain the hydrograph, the results are presented in the
Table Window of the SD Unit Hydrograph Module.

e Results from the SD Unit Hydrograph Module may be exported to a .csv file using the
Export button and may be opened with an external program.

n

Table —| =

& SDHydroTools

Project

Home

Table

Interpolation  RickRatHydro

SDUH Table

MNested Storm Convolution

Export =— feee

N

288
287
285
284
282
281
279
278
276
275
273
272
270

TIME (MIN)

5

10
15
20
25
30
35
40
45
50
55
60
65

SDHydroTools | Current Path: > 5D Unit Hydregraph > Table

Unit Hvdroaraoh

DURATION (MIN)

1440

SD Unit Hydrograph

UH Time

PRECIPITATION FOR D | DEPTH-AREA ADJUSTMENT

4.1080 0.9750
4.1039 0.9749
4.0957 0.9748
4.0915 0.9748
4.0833 0.9747
4.0791 0.9746
4.0707 0.9745
4.0665 0.9744
4.0581 0.9743
4.0539 0.9743
4.0454 0.9742
4.0412 0.9741
4.0326 0.9740

4

1

T [ w [ W [ W [ W W e

Note:

“SDUH Table” provides the hydrograph of
direct runoff from the project area (the
results).

“Unit Hydrograph” and “UH Time” provide the
project unit hydrograph g ordinates based on
the time to peak (T,) and unit hydrograph q,
for the study area. These are provided for
reference.

See Section 4 of the Hydrology Manual for
discussion of the computation process, and
see the Hydrology Manual Workbook for an
example calculation.
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SDHydroTools SD Unit Hydrograph Module (Continued)

* Exported Results from the SD Unit Hydrograph Module may be opened with an external
program.

| SDUHResultsTable 2021_0326 - Notepad — | *

File Edit Format Yiew Help

h,TimE {min},DPuration (min},Precipitation feor O,Depth-Area Adjustment,Depth-Area Adjusted P (in},Hyetograph Ordinate (in),Cumulative Rainfall (in},Cumulative Excess Raln (in},Incremental Excess Railn (in},Hydrograph Ordinate (cfs) s
288,5,14498,4,188,8.975,4.8853,8.88422395451885197, 8. 88422395451885197,8,8,8

287,18,1435,4,
285,15,1425,4,
284,28,1428,4.
282,75,1418, 4,
281,38,1485,4.

A70 IC 1IGC A

1839@157958989,8.974044444444444 4, 82187684548005,8.8842334370050183¢6,0.082845730258596234,8,8,8
@95674803277866,8.974833333333333,3. 9925996281184, 8.88425257922765484,8.0127899717336572,8,8,8
B91544003E754,8. 97477 7777777778,3 . 9883478488827 ,0.98426223808981563,8.9160722898234728 ,8,8,8
@8325532242178,08.974666666666667 ,3.97981285425376,8.88428173515227481,8.8212535449757476,8,8,8
87982428384351,8.974611111111111 ,3.97552111918145,8.88429157451355659%,8.825545510489384¢6,8,8,8

OTHTA1000811G00 4 G7AC I CECOIDGEGITIOO O SOA31143T0CCOGOCOC &4 SIGOCCOCTIIACGOIC & O O

Ln1, Coll

100%  Windows (CRLF)

UTF-2

Insert

Page Layout

Formulas

Data

Review

Help g Tell me what you want to do

SDUHResultsTable_2021_0326 - Excel

=

2y M oCut . Lo | = - ] EE').( = > AutoSum -+ A
Calibri - |11 | A == e ab Wrap Text |Ger|era| v| - 4 Normal Bad o = IEI o p
P D "B Copy - g C d' I F - . IEEI IZ‘JEEII F Sl E:Z & Find &
aste . I u e - = = = & a= E Merge & Center ~ $ - 05 9 00 onditional Format as Good MNeutral nsert elete Format ort 1
- ¥ Format Painter = — - 9 oo Formatting~ Table - - - Clear~ Filter = Select =
Clipboard = Font B} Alignment B} ] Styles Cells Editing A
K7 - Je 0 v
A B C D E F G H | J K -
1 |N  Time (min) Duration (min) Precipitation forD Depth-Area Adjustment Depth-Area Adjusted P (in) Hyetograph Ordinate (in) Cumulative Rainfall {in) Cumulative Excess Rain (in) Incremental Excess Rain (in) Hydrograph Ordinate (cfs)
2 | 288 5 1440 4,108 0.975 4.0053 0.004223355 0.004223955 ] 0 o
3 | 287 10 1435 4.10390158 0.974544444 4.001076045 0.004233438 0.008457393 ] 0 o
4 285 15 1425 4095674093 0.974833333 3.992599628 0.004252579 0.012709972 ] 0 o
5 284 20 1420 4.091544504 0.974777778 3.988347049 0.004262238 0.01697221 ] 0 o
6 |282 25 1410 4083255322 0.974666667 3.979812854 0.004281735 0.021253545 ] 0 0
71281 30 1405 4075094804 0.974611111 3.975531119 0.004291575 0.025545519 0 Ol 1] -
SDUHResultsTable 2021 0326 ({-} ] [S
Ready = o = 1 + 100%
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SDHydroTools SD Unit Hydrograph Module (Continued)

e Return to the Home Window of the SD Unit Hydrograph Module to view summary
output including the peak flow rate.

* The summary output shown in the Home Window may also be exported. The summary
output will be a .txt file.

Home ——

]

Project
I A Home

B Table

SDHydroTools

Interpolation  RickRatHy

Export —

dro  Nested Storm Convolution EESIBRELTING T [0 [ET ]

=)y  Export
ATTRIBUTE

Study/Project Title Information
Latitude

Longitude

Study Recurrence Interval

Total Rainfall Depth (24-Hour Rainfall)
Area Adjusted Rainfall Depth
Watershed Area

Watershed Corps Lag Time
Computation Interval (D)
Peak Flow Rate

Time Ran

VALUE

Sample Project for User Instructions
32.8335

-117.1296

100

4.11

4,01

20

Adjusted Curve Number for Watershed Area 81

551

5

10694.68

3/26/2021 11:14:28 AM

UNIT

inch
inch

mi2

hours
min

cfs

SDHydroTools | Current Path: > 5D Unit Hydregraph > Home

E S5DUHCuickResults_2021_0326 - Motepad

File Edit Fermat View Help
lS-an Diego Unit Hydrograph output for:

Study/Project Title Information: Sample Project for User Instructiens

Latitude: 32.8335

Longitude: -117.129&

Study Recurrence Interval: 188

Total Rainfall Depth (24-Hour Rainfall) (inch): 4.11
Area Adjusted Rainfall Depth (inch): 4.81
wWatershed Area (mi2): 2@

Adjusted Curve NMumber for wWatershed Area: 81
wWatershed Corps Lag Time (hours): .5G1
Computation Interval (D} (min): G

Peak Flow Rate ([cfs): 18694.58

Time Ran: 3/26/2821 11:14:28 AM

Ln 1, Col 1 100%  Windows (CRLF)

UTF-8
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