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In order to calibrate hydrology manually, you need to compare observed flow volumes to
simulated flow volumes. Annual and seasonal flow volumes can be calculated in a
spreadsheet from the observed flow time series. The following steps explain this process.

A. Annual Flow Volumes

1. From the Start menu under Programs, select BASINS, and then WDMUil.

2. From the File menu, select Open.
3. Navigate to c:\BASINS\modelout and select “hyd_out.wdm.” Click OPEN.
4. Select the time series for Upper Marlboro’s “OBSERVED” flow (DSN 261).
™ WDMULl: hyd_out -0l =]
File Taools Scenarios  Locations Constituents  Time Series  Help
— Scenariog ~ Locations — Congtituents
0of 3 All I Mone | 0 of 6 All I Mone | 0 of 32 All I Mone |
OBSERVED BELTSYIL AIRTHMP il
PT-OBS LAUREL ATD-MH3
SED_WEB RCH4 ATD-MD3
RCH5 BOD
UPMARLBR BOD. 5D
WASH_NAT CHL-a hd
— Time Senes - 38 of 38 available ime zenes in izt [0 not on WDM hle): 1 selected.
=S| 2[4]¥] +| .| & ) Eiv|
Tope File: | DSM | Scenana | Location | Caongtituant | Start | SdDay il
WO hpd_out 151 OBSERWED WiBSH_MNAT DEWPT 198411 45700
WO hpd_out 161 DBSERWED WiBSH_MAT SOLRAD 198014 44239
WOM  hpd_out 17 OBSERVED UPMARLER ATD-MOZ 1982141 44570
WhM  hpd_ouwt 172 DBSERVED JPMARLER ATD-MH3 1983/41 45425
OBSERVED LPMARLER 1985/1041
WOM  hpd_out 262 DBSERVED UPMARLER MNO3 1985/14 4B0BE
WhM  hpd_ouwt 263 DBSERVED JPMARLER MNH3 1985141 4G06E
WO  hpd_out 264 OBSERVED |IPMARLER ORGH 1985/11 AR0RR
WOM  hpd_ouwt 265 DBSERVED UPMARLER TOTAL-M 1985/14 4B0BE
WOM  hpd_out 266 DBSERVED UPMARLER PO4 1985141 4B0BE
Sad1kd bod et PR7 MNMRSFRWEN | IPr&RI RR MNRGP 19RRM M ARNFRR _ILI
4 3
— Datesg Tools
Reset | Start ~1 End TStep.Units | = |II| ﬁ
Cument 1385101 1o [1383] 430 : - 222 "
Eummunl‘lElBEl‘lElI_'I to [1989] 430 INative ﬂ ﬁ ﬁ . %
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9.

10.

11.

12.

In the current “Start” field, enter “1/1/1986.”

In the current “End” field, enter *12/31/1988.”

In the “Dates” frame, under the “T Step, Units” heading, select “Sum/Div.”

Two new boxes will appear above the “Sum/Div” box. Leave the left box as “1” and

make sure “Day” is selected in the in the right box. The “Dates” frame should look
like the following:

Dates
Reszet | Start :I End T5tep. Units

Current |1E|EIE|1|_1 to [1987[12[31 | 1|Da-"' j

Common [[1350] 1] 1 o [1330[12[31

Sy D

From the “Tools” frame, click the “List Edit Time Series” button, L
following window will appear:

Timeseries Daka ;IEIEI
Fil=  Edit

Scenario OBSERVED ;I
Location UIMALLER J
Constituent FLOTT

{1986/01/01 zl.0

1286/01/02 3Z.0

1986/01703 34.0

1986/01704 3E.0

192286/01/705 33.0

1928&/01 /706 0.0

128&/01/07 33.0

1986701 /08 30,0

123e/01/03 Z&. 0

1286/01/10 zE.0

19286/01711 z&.0

1986/01712 zZE.0

1986/01713 z8.0

198601414 Fd4 1 j

From the Edit menu, select Copy All.
Open Excel or another spreadsheet program.

Click in the upper left cell. From the Edit menu, select Paste. You can now
manipulate the WDM time series within the spreadsheet.
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E4 Microsoft Excel - Book1 :
J File Edit %ew Insert Format Tools Data window Help
DEE SR RRC - = 448 [
A | =| Scenario
A B | ¢ | D | E | #
1 |=cenario _DBSERVED
2 |Location [UPMARLER
3 |Constituen FLOWY
4 | 1111986 31
5 | 121986 32
B | 1/311936 34
7| 1441986 35
g8 | 151936 33
9 | 161936 30
10| 1751986 33
11| 1851986 30
12 1/9/1986 25
13 | 141051986 25
14 | 141151986 25
15 | 141211986 25
16 | 141351986 28

In order to compute total volumes from average daily flows, we need to: (1) convert the flow
values from cubic feet per second to acre-feet per day, (2) sum the flow rates (for a desired
time period), and (3) multiply the sum by the corresponding time interval for each desired
increment (i.e., annual, seasonal, monthly, etc).

The conversion from ft¥/sec to acre-feet/day is:

ft* 60sec 60min 24hour lacre acre - feet
ES ES £ £ =

= or 1 cfs = 1.983 acre-feet/da
1sec 1min 1lhour  1day 43560 ft* day Y

13. Enter this conversion factor as a formula in the next spreadsheet field. If you are
using Excel, click in the C4 cell and enter =B4*1.983.
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E3 Microsoft Excel - Book1

J File Edit Wiew Insett Format Tools Data Window Help

D dER RS ooz £ 2
MAX |~| % 4 =|=B4*1983
A B Cc | Db | E
1 |Scenario DOBSERWED
2 |Location UPWARLER
3 |Constituent |FLOWY
4 14141985 31 |=Em*1 983
5 | 14241986 32 T
B 1341985 24
7 14441985 25
B 1/5/1985 3

14. Double click the small square on the bottom right corner of the cell containing the

formula. This will fill down the formula to all of the time series.

Now we will sum the volumes in yearly increments in order to obtain yearly flow volumes.

15. In cell D4, type “=C4” and in cell D5 type “=C5+D4”.

£:4 Microsoft Excel - Book1

J Eile Edit Wiew Insert Format Tools Data Window Help

EFT-EIEE AR i

CREEN Nk

M || X « =|=C5+D4
A | B | ¢ o [ E | F [ & ]

1 |Scenatio DOBSERYWED
2 |Location UPMARLBR
3 |[Constituent FLOWY
4 1/1/1986 31 G1.473 G1.473
b} 1/2/1986 32 G3.456|=Ca+04 1
5] 1/3/1986 34 B7.422
7 1/4/15986 i) B9 405
g 1/5/1986 33 B5.439
9 1/6/1986 aa 29,49
10 15711986 33 B5.439
11 1/8/1986 aa o949
12 1/9/15986 2B 51.558
13| 110M1986 25 49 575
14 | 11141986 25 49 575
15| 11121986 25 49 575
1o A M0 MO0 b [ fof ol i I |

16. Fill the formula you just entered down to the end of 1986.
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J@ File Edit Miew Insert Format Tools Daka ‘Window Help
D2Ee|8RY s2RS v @ = A8 IME
D3kE =| =(:365+0367
A B ¢c | o | E | F | G
358 | 12/21/1988 B3 124929 36557 6
358 | 122211986 o3 105.099 366627
360 | 12/23/1986 45 95,184 36757.68
361 | 12724/1986 210 416.43) 37174.31
362 | 12725/1986 obd 1713312 30887 .62
63| 127261936 360 71388 39601.5
364 | 124271936 160 3728 3991878
I35 | 12/28/1986 111 220113 40133.89
66| 12/29/1986 a0 178.47 ) 40317 .36
367 | 12/30/1986 g2 162.60R 4047997
368 12/31/1986 72 142776 dDEZZ.?E.
369 111987 73 1447549
370 1/211987 234 4B4.022
371 1/3/1987 164 305.382
372 1/4/1987 95 183.335

17. Repeat the process for 1987 and 1988 in order to calculate values for total annual
flow volumes. The totals should be approximately 40622.75 for 1986, 53251.09 for
1987, and 49388.2 for 1988. These totals can now be compared to simulated annual

volumes.

B. Seasonal Flow VVolumes

Seasonal flow volumes can be calculated by repeating this summing process with seasonal
(instead of yearly) increments.

1. Using the same spreadsheet, in cell E4, type “=C4” and in cell E5 type “=E4+C5”.
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£4 Microsoft Excel - Book1.xls

J File Edit Wiew Insert Format Tools Data Window Help
DEdi 2Ry | dBRY|o-o-|@ = £ 2| @G >k <0 -|B 7 U
M |~ X o =|=E4+C5
A B | C | D | E | F |

1 |Scenarioc  OBSERWED

2 |Location  UPMARLER

3 |Constituent |FLOWY (cfs) Wolume (acre-ft) | Annual Yolume Sum (acre-ft) Seasonal Yolume Sum (acre-feet)
4 1141986 31 B1.473 G1.473 61.473
3 /271986 32 B3.456 124.929|=E4+C5 |
B 1/3/1986 34 By 422 192,351

i /471986 35 B9.405 261.756

] /541986 33 B5.439 327195

9 1/6/1956 30 59.49 366,665

10 1771986 33 B5.439 452,124

11 /541956 30 59.49 811.614

12 /971986 2B 51.553 863,172

13| 11101986 28 49.575 B12.747

141 171141986 28 49.575 BG2.322

15| 11121986 28 49.575 711.897

16| 14131985 28 ER A4 TET A21

For this model, we will look at the seasonal flow totals for winter (defined for our purposes
as the months comprising December, January, and February) and for summer (June, July, and
August). In your own models, the seasons you select and the time span for which you define
a season may vary. For example, you may want to look at the total flows for spring, and
define spring as the months of April, May, and June.

2. Fill the formula down to the end of February 1986 to obtain the total volume for
winter 1986. Use the same method for summer 1986, winter 1987 (including
December of 1986), summer 1987, winter 1988 (including December of 1987),
summer 1988, and December of 1988. Because we have only two months of data for
the winter of 1986, the extra winter month will make our totals more accurate. The
values you should get are as follows:

Season Total Volume (acre-ft)
1986 winter total 10181.15702
1986 summer total 5187.570248
1986-7 winter total 25517.35537
1987 summer total 4273.38843
1987-8 winter total 22076.03306
1988 summer total 5427.570248
1988 winter total 2358.347107
Winter Total 60132.89256
Summer Total 14888.52893
3. Once you have totaled the flows for each of the seasons, add their volumes together

to achieve total winter and total summer volumes. These values can now be
compared to simulated seasonal flow totals.
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