V. 3.3-API - MKC KANSAS CI TY (MBRFC) API - RUNOFF OPERATI ON

| dentifier: API-MC

Application: All prograns

Description: This Operation cal cul ates Antecedent Precipitation
I ndi ces (API') and runoff anmounts for a given runoff zone.

APl val ues are 24-hourly and runoff values are 6-hourly. |Input data
are zonal rainfall/nmelt and water-equival ent anmounts.

Speci al provisions of this Operation include:

1. The constants and recession values for all API/Al relationships
for the Kansas City and M nneapolis RFC s are contained in this
Operation. The user can specify which relationship for either
RFC is to be applied to a particular runoff zone during setup.
If none of the canned relationships is desired, users may i nput
their own constants and recession val ues.

2. The minimum period for which the Operation can be executed is 1
day. In the Operational Forecast Systemthe day ends at 12Z.

3. The tinme interval for rainfall/nmelt and runoff for this
Operation is fixed at 6 hours.

4. Input values of water-equivalent are daily values at 127

5. Initial carryover values may be specified by the user for a
runof f zone during setup. These values include the storm
period counter, stormtotal rainfall/nelt, storm Al value,
stormtotal runoff, current APl value, current Al val ue and
current water equivalent. |f default carryover values are
used, the storm period counter is initially set to 4 and the
rest of the values are initially set to zero

6. The 24 hour rainfall/nelt is stored with the carryover for
di spl ay purposes. This value is always set to zero for a
runof f zone during setup.

7. The option is available to allow the user to request out put

time series containing daily values of the current APl and/or
unadj usted Al.

Devel oped By: M ssouri Basin Ri ver Forecast Center

Al l owable Tine Interval: 6 hours

Time Series Used: Tinme series used in this Operation are as foll ows:
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Form of Data M ssi ng

Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval Allowed
Rai nfal | / mel t L VM I yes n/ a 6 no
Wat er Equiv. L VM I yes n/ a 24 no
Runof f L VM @] yes Repl aces 6 no
Current API L VM @] no Repl aces 24 no
Current Al DLES R @] no Repl aces 24 no

I nput Summary: The card input for this Operation is as foll ows:

Card For mat

Col ums

Cont ent s

1 6A4

I 6

1X, Ad

F5.1

01/ 16/ 2003

1-24

25-30

32-35

36-40

41-45

46-50

51-55

56- 60

1-5

Runof f zone nane

Runof f zone number (not used by the
Operation; or external use only); range
of 101 thru 4092

User code (right-justified); nust be '
MKC , ' MSP or 'USER

APl / Al relationship nunber; not used if
user code is "USER ; Iimt is 35 for
each user

Future week number; equal to the week
number one week before zone is normally
out of snow at end of spring snowrelt
(not used by the Operation; for externa
use only); range of 1 thru 25

Al adjustnent factor (tenths); limts
are -5.0 through +5.0; default value is
0.0; this can be changed at run-tine

t hr ough the Al ADJ MOD

I nput carryover flag; if blank no
initial carryover values are read; any
positive value triggers readi ng of

Card 4 with actual carryover val ues

Qutput tinme series flag for current API
and/ or unadjusted Al values; if blank no
tinme series will be generated; any
positive value triggers reading of Card
3with tine series information

Data time interval of rainfall/melt and
runoff tine series; current version
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Card For mat Col ums Contents

requires a tine interval of 6 hours;
default value is 6 hours

2X, 2A4 8-15 Internal identifier of rainfall/nelt
tine series

1X, A4 17-20 Data type code of rainfall/nelt tine
series

2X, 2A4 23-30 Internal identifier of runoff tine
series

1X, A4 32-35 Data type code of runoff tine series

2X, 2A4 38-45 Internal identifier of water equival ent
tine series

1X, A4 47-50 Data type code of water-equivalent tine
series

Card 3 is optional and required only if tinme series output is
requested by the user for current APl and/or Al values. The
output time series flag (Colums 56-60 of Card 1) must have any
positive value if Card 3 is to be read. The user nay sel ect
either one or both time series to be output, but the tine series
i nformati on must always be in Colums 8-20 for API values and in
Col ums 23-35 for Al val ues.

3 2X, 2A4 8-15 Internal identifier of current APl tine
series; blank if no tine series desired

1X, A4 17-20 Data type code of current APl tine
series; blank if no time series desired;
normal ly type is "API S

2X, 2A4 23-30 Internal identifier of current
unadj usted Al tine series; blank if no
tine series desired

1X, A4 32-35 Data type code of current unadjusted Al
time series; blank if no tine series
desired; normally type is 'AlAl'
Card 4 is optional and required only if actual carryover val ues
are to be input. The input carryover flag (Colums 51-55 of Card
1) nmust have any positive value if Card 4 is to be read. |f any
val ues are entered, all nust be entered.
4 15 1-5 Storm period counter; range O thru 4

F5. 2 6-10 Stormtotal rainfall/melt (inches);
range 0.0 thru 50.00

F5.1 11-15 Storm Al val ue, unadjusted; range 1.1
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Card For mat Col ums Contents

thru 9.9
F5. 2 16-20 Stormtotal runoff (inches); range 0.0
t hru 50. 00
F5. 2 21-25 APl value at the end of the previous day

(inches); range 0.0 thru 6.0

F5.1 26- 30 Unadj usted Al value at the end of the
previous day; range 1.1 thru 9.9

F5. 2 31-35 Water-equivalent for the previous day
(inches); range 0.0 thru 20.00

Card 5 is optional and required only if a user supplied API/AI
relationship to be input. The RFC ID code (Colums 32-35 of Card
1) nmust be "USER if Card 5 is to be read. |If any values are
entered all values nust be entered.

5 F7.3 1-7 Cl constant of API/Al relationship
range 0.0 thru 1.5

F7.3 8-14 C2 constant of API/Al relationship;
range -0.5 thru 1.0

F7.3 15-21 C3 constant of API/Al relationship;
range 2.0 thru 6.0

F7.3 22-28 C4 constant of API/ Al relationship;
range -1.5 thru -0.5

F7.3 29- 35 C5 constant of API/Al relationship;
range -2.5 thru -0.5

F7.3 36-42 C6 constant of API/Al relationship;
range -0.1 thru 0.5

F7.2 43- 49 First APl recession factor of API/AI
relationship; this factor is applied to
rainfall/nmelt anmount in equations; range
0.5 thru 1.0

F7.2 50-56 Second API recession factor of API/AI
relationship; this factor is applied to
previ ous APl value in equations; range
0.5 thru 1.0

Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple
output fromthe paranmeter print routine is shown in Figure 2. There
is no execution routine output.

Error and Warni ng Messages: The error and warning nessages generated
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by this Operation and the corrective action to take when they occur
are as follows:

1. **ERROR** | LLEGAL API/ Al RELATI ONSH P NUMBER XX FOR RFC I D
CODE ' XXXX'
APl / Al CONSTANTS DO NOT EXI ST FOR THI S NUMBER.

Acti on: Sel ect valid API/Al relationship nunber and change
Card 1.
2. **ERROR** | LLEGAL RUNOFF ZONE NUMBER:  XXXX
LIMTS ARE... 101 THRU 4092
Acti on: Correct zone nunber on Card 1.
2. **ERROR** |LLEGAL RFC I D CODE; ' XXX
CHO CE MUST BE EITHER' MKC , ' MSP' or 'USER .
NO API/ Al CONSTANTS OR RECESSI ON FACTORS CAN BE
LOCATED.
Acti on: Correct the RFC I D code on Card 1. Make sure code

is right justified in field. If "USER is entered
be sure to supply Card 5.

4. **ERROR** | LLEGAL API/ Al RELATI ONSHI P NUMBER: XX
LIMTS ARE... 1 THRU 35
NO API/ Al CONSTANTS OR RECESSI ON FACTORS CAN BE

LOCATED.
Acti on: Correct API/Al relationship nunber on Card 1.
5. **ERROR** |LLEGAL FUTURE WEEK NUMBER: XX
LIMTS ARE... 1 THRU 25
Acti on: Correct future week number on Card 1.

6. **ERROR** |LLEGAL INITIAL Al ADJUSTMENT FACTOR: XX X

LIMTS ARE... -5.0 THRU +5.0
Acti on: Sel ect correct Al adjustnent factor and change Card
1.

7. **ERROR** |LLEGAL TI ME STEP (DELTA-T): XX
VALUE MUST BE 6 HOURS. | F LEFT BLANK or ZERQ,
DEFAULT IS 6 HOURS.

Acti on: Ei t her punch a value of 6 hours or |eave field blank
on Card 2.

8. **ERROR** | LLEGAL I NITI AL CARRYOVER VALUE.
ONE OF THE FOLLOW NG VALUES IS QUTSIDE LIMTS.

ltem Limts Val ue Ent ered
NEWSTM O thru 4 XX
RAI NCO 0.0 thru 50.0 XX, XX
Al CO 1.1 thru 9.9 XXX, X

01/ 16/ 2003 V. 3. 3- APl - KC- 5 rfs: 533api nkc. wpd



ROCO 0.0 thru 50.0 XX, XX
API 0.0 thru 6.0 XX, XX
Al 1.1 thru 9.9 XXX, X
\E 0.0 thru 20.0 XX, XX
Acti on: Det ermi ne which of the carryover values is incorrect

and change Card 4. |If the input carryover flag
(colums 51-55 of Card 1) is blank (zero) no Card 4
shoul d be entered.

9. **ERROR** | LLEGAL USER SUPPLI ED API/ Al CONSTANTS OR RECESSI ON
VALUES.
ONE OF THE FOLLOW NG VALUES IS QUTSIDE LIMTS.

ltem Limts Val ue Ent ered
C1 0.0 thru 1.5 X, XXX

c2 -0.5 thru 1.0 X XXX

C3 2.0 thru 6.0 X, XXX

4 -1.5 thru -0.5 X, XXX

C5 -2.5 thru -0.5 X, XXX

C6 -0.1 thru 0.5 X, XXX

REG1 0.5 thru 1.0 X, XX

REG2 0.5 thru 1.0 X, XX

Acti on: Det erm ne which of the constants or recession val ues

is incorrect and change Card 5. |If '"USER is not
specified as the ID code (colums 32-35 on Card 1)
no Card 5 should be entered.

Carryover Transfer Rules: The following rules are used during the
carryover transfer process for this Operation:

1. No checks for the validity of the parametric or carryover data
are made during the transfer process.

2. No alteration of the carryover data is required during the
transfer process.

Punched Card Rules: The followi ng rules are used when punching input
cards for this Operation

1. The format of punched cards is identical to those described in
the I nput Card Sunmary of this docunentation

2. No checks for the validity of the paranmetric or carryover data
are made during the punching process.

3. The time interval of the rainfall/melt and runoff tine series
used by this Operation will always be punched as a val ue of 6.
This is true even if the value was defaulted during the
ori gi nal setup.

4. Carryover values may be defaulted if desired and Card 4 for
each runoff zone will not be punched. The input carryover flag
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(Colums 51-55 of Card 1) will correspondingly be punched with
a zero val uve.
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Figure 1. Sanple Card Input For Qperation API-MC

- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
API - MKC AFTNC
PECATONI CA AFTON 902 MSP 23 10 -0.5 1 1

6 AFTNC RAI M AFTNC | NFW AFTNC SV

AFTNC API'S AFTNC Al Al
0 0 2.0 0 0.5 2.0 0

Figure 2. Sanple Qutput From Cperation API-MC Print Paraneter

Rout i ne
APl - MKC OPERATI ON NAME=AFTNC PREVI OUS NAME=
ZONE NAME: PECATONI CA AFTON ZONE NUMBER: 902 RFC | D CODE: MSP
APl / Al REL NO: 23 FUTURE WEEK NO: 10
Al ADJ FACTOR: -0.5 C/ O | NPUT FLAG: 1

TI ME SERI ES USED BY THI' S OPERATI ON. . .

CONTENTS TS |I.D. TYPE TI ME | NTERVAL
RAI NFALL/ MELT AFTNC RAI M 6 HOURS
RUNOFF AFTNC I NFW 6 HOURS
WATER EQUI VALENT AFTNC SWE 24 HOURS
CURRENT API AFTNC API S 24 HOURS
CURRENT Al AFTNC Al Al 24 HOURS
API/ Al CONSTANTS AND RECESSI ON FACTORS. . .
C1 c2 Cc3 c4 C5 (e} REG1 REG2
0.408 0.108 3.974 -0.747 -2.058 0.016 0.90 0.90
CARRYOVER VALUES. . .
NEWSTM RAI NCO Al CO ROCO API Al WE TOT24
0 0.00 2.0 0.00 0.50 2.0 0.00 0.00
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