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V.3.3-STAT-QME  MEAN DAILY DISCHARGES STATISTICAL SUMMARY OPERATION

Identifier:  STAT-QME

Application:  Calibration System programs only

Description:  This Operation computes statistics for mean daily
simulated and observed discharges.

The equations used in the statistics calculations are given in an
Appendix following the documentation for this Operation.

The following options are available:

1. computation of multi-year or yearly and multi-year statistics
2. computation and display of quarterly accumulated discharges and

errors
3. computation and display of cumulative frequency table
4. computation and display of discharge exceedence plot
5. specification of flow intervals to be used in interval table

Allowable Data Time Intervals: 24 hours

Time Series Used:  Time series used in this Operation are as follows:

Form of Data    Missing
Output  Time    Values 

General Type Dimn Units Use Required T.S.    Interval Allowed

Mean daily L3 CMSD I yes n/a 24 yes
 simulated
 discharge

Mean daily L3 CMSD I yes n/a 24 yes
 observed
 discharge

Input Summary:  The card input for this Operation is as follows:

Card Format Columns Contents

1 5A4 1-20 General heading information

Fl0.1 21-30 Drainage area of basin for which
statistics are to be computed (KM2)

2X,2A4 33-40 Internal identifier of simulated
discharge time series

1X,A4 42-45 Data type code of simulated discharge



Card Format Columns Contents
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time series

3X,I2 49-50 Data time interval of simulated
discharge time series

2X,2A4 53-60 Internal identifier of observed
discharge time series

1X,A4 62-65 Data type code of observed discharge
time series

3X,I2 69-70 Data time interval of observed discharge
time series

1X,I1  72 Indicator to allow optional statistical
output; enter '1' if optional output to
be specified on Card 2

Card 2 is optional and should only be used if column 72 of Card
is '1'.

2 1X,A4 2-5 Option to compute and print yearly
statistics; enter 'YEAR' to specify
option; leave blank to obtain only
multi-year statistics

1X,A4 7-10 Option to compute and print quarterly
accumulated discharges and errors; enter
'QUAR' to specify option

1X,A4 12-15 Option to compute and print cumulative
frequency table; enter 'FREQ' to specify
option

F10.0 16-25 Option to compute and print discharge
exceedence plot; enter maximum discharge
to be plotted or enter '-1.' to have
program compute scale

6F5.0 26-55 Option to specify the flow intervals in
the statistical summary; enter values to
be used (CMSD) in increasing order, or
leave blank and default values will be
computed

Sample Input and Output:  Sample input for this Operation and a
sample of the output from the parameter print routine are shown in
Figure 1.  Sample output from the execution routine is shown in
Figure 3.

Equations:  The following equations are used to compute statistics
for the mean daily discharge statistical summary.
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Equations used in both yearly and multi-year computations

1. Simulated mean, S.M. (CMSD):

S = simulated daily discharge
N = number of events

2. Observed mean, Q.M. (CMSD):

Q = observed daily discharge

3. Percent bias, P.B. (%):

4. Monthly bias, M.B. (MM):

AREA = watershed area in KM2

86.4 = conversion factor from CMSD/KM2 to MM

5. Maximum error, Max.E. (CMSD):
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6. Percent average absolute error, P.A.E. (%):

7. Percent RMS error, %.RMS.E. (%):

8. Daily RMS error, D.RMS.E. (CMSD):

9. Daily average absolute error, D.A.E. (CMSD):

10. Correlation coefficient for daily flows, R:

11. Line of best fit: Q = A + B * S
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Equations used only in multi-year computations

12. Maximum monthly volume error, Max.M.V.E. (MM)

M  = number of months
MS = monthly simulated volume
MQ = monthly observed volume

13. Percent average absolute monthly volume error, Ave.M.V.E. (%)

14. Percent monthly volume RMS error, %.M.V.RMS (%):
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15. 25 largest daily error values in CMSD:

A. Percent of the total square deviation, %.Tot.Sq.Dev. (%):

(S-Q)L = one of the 25 largest daily errors

B. Percent reduction of daily RMS if error equals zero,
%.Red.RMS (%):

16. 12 monthly volume errors:

Calculations are analogous to those in 15A and 15B

Equations used to compute optional statistical output

17. Accumulated flow (MM):

A. Error (MM) = ASj - AQj

ASj = accumulated simulated volume for 3-month period j

AQj = accumulated observed volume for 3-month period j
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B. Accumulated error, Acum.E (MM):

K = number of 3-month periods

18. Cumulative frequency table percent error for each case, P.E.
(%):

19. Discharge exceedence plot:

Each Si and Qi is compared against the plotting intervals and
the number of cases exceeding each interval is accumulated.

The modified correlation coefficient, Rm, for daily flows (McCuen,
Richard H. and Willard M. Snyder: 'A Proposed Index for Comparing
Hydrographs', Water Resources Research, Vol. 11, No. 6, Dec. 1975) is
no longer tabulated but can be computed by:

Rm = B if B/R is less than 1.0

 otherwise

 Rm = R**2/B
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Figure 1. Sample card input for Operation STAT-QME

                                  - Column -
    5   10   15   20   25   30   35   40   45   50   55   60   65   70   75   80
----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+----+
   BIRD CREEK          2344.       BIRD-API SQME   24  BIRD-CK. QME    24 1
    YEAR QUAR FREQ  500.

   Figure 2. Sample output from Operation STAT-QME print parameter
routine

   STATISTICS OPERATION FOR BIRD CREEK

   TIME SERIES USED BY THIS OPERATION.

        CONTENTS              I.D.       TYPE     TIME INTERVAL

   SIMULATED DISCHARGE      BIRD-API     SQME       24 HOURS
   OBSERVED DISCHARGE       BIRD-CK.     QME        24 HOURS

   MULTIYEAR AND YEARLY STATISTICS WILL BE COMPUTED.

   OPTIONAL STATISTICAL OUTPUT SELECTED:

      1.  QUARTERLY FLOW ACCUMULATION TABLE
      2.  CUMULATIVE FREQUENCY TABLE
      3.  DISCHARGE EXCEEDENCE PLOT, WITH MAXIMUM DISCHARGE OF      500. CMS
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Figure 3a.  Yearly statistical output for Operation STAT-QME
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Figure 3b. Multi-year statistical output from Operation STAT-QME
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   Figure 3b. Multi-year statistical output from Operation STAT-QME
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   Figure 3b. Multi-year statistical output from Operation STAT-QME
(continued)
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   Figure 3b. Multi-year statistical output from Operation STAT-QME
(continued)
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