V.3.3-API -SLC SALT LAKE CITY (CBRFC) API - RUNOFF OPERATI ON

ldentifier: API-SLC

Application: All Prograns

Description: This Operation cal cul ates Antecedent Precipitation
I ndi ces (API') and runoff anounts for a defined basin.

It uses the coaxial correlation nmethod of conputing rainfall excess
or runoff. APl values are daily and runoff anpbunts are 6 hourly.

I nput data are basin rainfall/nmelt and percent areal snow cover.

See Chapter I1.3-API-SLC for a detailed description of the Operation.
Speci al provisions of this Operation include:

1. The minimum period for which the Operation can be executed is 1
day. Operationally the day ends at 12Z.

2. The data tine interval for rainfall/nmelt and runoff for this
Operation is fixed at 6 hours.

3. Initial carryover values may be specified by the user for a
basin during set up. These values include the current API
val ues, percent areal snow cover, stormflag and duration. | f

default carryover values are used, APl is set to the | ower
limt; present areal snow cover, stormflag and duration are
all set to zero.

4. An option is available for adjusting the APl recession based on
the sinmul ated percent areal snow cover. It is assuned that no
soil noisture | oss occurs during periods of total basin snow
cover, thus the APl recession constant is set to 1.0 all ow ng
no reduction in the APl value. The input values of percent
areal snow cover are daily val ues

5. The option is available to allow the user to request output
tinme series containing daily APl val ues.

6. The API lower limt can be varied for each basin during setup
tinme. The range is -.99 to 0.0 inches. This nodification
takes into account |ong severe dry periods in Arizona.

7. An option to change the significant | evel of precipitation is
present (used to determine duration). The default is 0.10
i nches but can range between 0.01 and 2.0 inches.

8. This Operation is the sanme procedure used at the West Qulf
(Fort Worth) River Forecast Center (WGRFC) except for sone
nm nor nodifications. By selecting the APl lower limt as zero
and not using the percent areal snow cover this Operation would
be the sane as the WGERFC procedure.
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Devel oped by: Col orado Basin Ri ver Forecast Center

Al l owabl e Data Tine |Intervals: 6 hours

Time Series Used: Tinme series used in this Operation are as foll ows:

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
Runof f L VM I yes n/ a 6 no
API L VM @] no repl aces 24 no
Percent snow DLES PCTD I no n/ a 24 no
cover
I nput Card Summary: |nput cards required for the Qperation are as
foll ows:

Card For mat Col ums Contents

1 6A4 1-24 Area nane

1X, F5. 2 26- 30 APl recession constant; range 0.01 to
.99; default is 0.9

F5. 2 31-35 APl lower limt (units of IN); range .99
to 0.0
F5. 2 36-40 Significant precipitation |evel (units
of IN); range 0.01 to 2.0; default is
0.1
15 41- 45 I ndicator if to read initial carryover
val ues:

0 = no - do not read
1 =yes - read fromCard 6

15 46- 50 I ndicator if to read output APl tine
series informtion:
O =no - do not read
1 =yes - read fromCard 4

15 51-55 I ndicator if to read percent snow cover
tinme series information:
0O = no - do not read
1 =yes - read fromCard 3

2 15 1-5 Data tinme interval of rainfall/nelt
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Card For mat Colums Contents

(units of HR); must be 6

5X, 2A4 11-18 Internal identifier of rainfall/nelt
tine series

3X, A4 22-25 Data type code of rainfall/nelt tine
series

15 26- 30 Data tinme interval of runoff tinme series
(units of HR); must be 6

5X, 2A4 36-43 Internal identifier of runoff tine
series

3X, A4 47-50 Data type code of runoff tine series
Card 3 is needed if percent snow cover tine series information is

to be read. Columm 55 of Card 1 nust be set to 1 for this card
to be read.

3 15 1-5 Data time interval of percent snow cover
time rainfall/melt (units of HR); nust
be 24
5X, 2A4 11-18 Internal identifier of snow cover tine
series
3X, Ad 22-25 Dat a type code of snow cover tinme series

Card 4 is needed if output APl tine series information is to be
read. Columm 50 of Card 1 nust be set to 1 for this card to be
r ead.
4 15 1-5 Data time interval of APl time series
(units of HR); must be 24
5X, 2A4 11-18 Internal identifier of APl tine series
3X, A4 22-25 Data type code of APl time series

Card 5 contains the APl constants:

5 F5. 2 1-5 A; intercept of WN on the RI1 axis of
the APl relationship; range .01 to 10.0
F5. 2 6-10 I; intercept of WK on the RI1 axis of
the APl relationship; range .01 to 10.0
15 11-15 WN; wettest week of year; range 1 to 52
15 16- 20 WK; driest week of year; range 1 to 52
F5. 2 21- 25 E1l; curvature constant for WN; range 0.0
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Card For mat Colums Contents

to 1.0

F5. 2 26- 30 E2; curvature constant for WK; range 0.0
to 1.0

F5. 2 31-35 CP; nodifier to sine wave of the week of
year relation; range 0.0 to 5.0

F5. 2 36-40 K constant for duration curves; range
.01 to .99

F5. 2 41- 45 M constant for duration curves; range
0.0 to 100.0

F5. 2 46- 50 POW const ant fur duration curves; range
0.0 to 5.0

Card 6 is needed if initial carryover values are to be read.
Colum 45 of Card 1 nust set to 1 for this card to be read.

6 F5. 2 1-5 Current APl values (units of IN); range
APl lower limt to 5.0
F5.2 5-10 Current percent areal snow cover; range
0.0to 1.0
15 11-15 Stormflag; range O to 4; zero for no

stormin progress; 1-4 for the | ast
period in which significant
precipitation occurred during the
previ ous day

15 16-20 Stormduration to date (units of HR)
programwi |l store in nearest 6 hour
i ncrements

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
by this Operation and the corrective neasures to take when they occur
are as follows:

Wr ni ngs

1. **WARNING** API CARRYOVER IS OQUTSIDE OF LIMTS: -0.30
VALUE IS SET TO 0.0

Action: No action is required, unless you require a val ue
other than the APl lower [imt or 5.0.

2. **WARNI NG** % SNOW COVER CARRYOVER | S OUTSIDE OF LIMTS: 120%
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VALUE SET TO 0.0
Action: None

3. **WARNI NG** STORM FLAG OR DURATI ON WAS NEGATIVE  STORM
FLAG -1
DURATION: O
BOTH VALUES ARE SET TO ZERO

Action: None

4. **WARNI NG** STORM FLAG AND DURATI ON BOTH MUST BE GREATER THAN
ZERO OR BOTH MUST BE EQUAL TO ZERO
STORM FLAG 1 DURATION: O
VALUES ARE SET TO ZERO

Action: None
Errors

1. **ERROR**

| LLEGAL APl RECESSI ON CONSTANT: -1.20
VALUES MJUST BE GREATER THAN 0.0 AND LESS THAN 1.0
IF VALUE | S 0.0, CONSTANT IS SET TO DEFAULT OF 0.9

Action: Select valid recession constant and reenter.

2. **ERROR**

| LLEGAL APl LOWER LIMT: -1.00
VALUES RANGE FROM -0.99 TO 0.0
DEFAULT 1S 0.0

Action: Select valid lower limt and reenter.

3. **ERROR**

| LLEGAL APl CONSTANTS
ONE OF THE FOLLOW NG PARAMETERS DOES NOT FALL W THI N
PROGRAM LI M TS:

| TEM LIMTS VALUE ENTERED
A .01 thru 10.0 3.00
J .01 thru 10.0 4. 30
VN 1 thru 52 5
WK 1 thru 52 33
El 0.0 thru 1.0 1.40
E2 0.0 thru 1.0 5.90
CP 0.0 thru 5.0 2.90
K .01 thru 0.99 0.0
M 0.0 thru 100. 0.0
POW 0.0 thru 5.0 2.0

Action: Determ ne which constant is bad and reenter. Mre than
one val ue may be w ong.

4. **ERROR**
| LLEGAL TI ME | NTERVAL FOR ONE OF THE FOLLOW NG Tl ME SER ES:
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RAI NFALL/ MELT INTERVAL IS ( 6 ) SHOULD BE 6 HOURS
RUNOFF I NTERVAL I'S ( 24 ) SHOULD BE 6 HOURS

Action: Determine which tine interval is bad and reenter.
5. **ERROR**
| LLEGAL SI GNI FI CANT PRECI PI TATI ON LEVEL: 5.00
VALUES RANGE FROM .01 TO 2.0
DEFAULT IS 0. 10
Action: Select valid |l evel and reenter.

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

1. No checks for the validity of the paranetric data are made
during the transfer process.

2. A check of the new APl carryover is mde to see if it falls
within the range of valid APl val ues.

Punched Card Rules: The punched card rules for this Operation are as
foll ows:

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

2. No checks for the validity of data is nade.
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Figure 1. Sanple

card i nput for

Qperation APl -SLC

- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
APl - SLC TAOSW
TEXORADO- TACS LOCAL 0.90-0.99 0.10 1 1 0

6 TAOSW MAP 6 TAOSW I NFW

24 TAOSW API S
3.00 5.50 15 45 0.75 0.85 2.00 0.60 3.0 2.0
0.30 0.0 0 0

Figure 2. Sanmple output from Cperation API-SLC print paraneter

routine

Kk kkkhkkkhkkkk ok ok k& K &

API - SLC OPERATI ON NAME=TAOSW

Kk kkkhkkkhkkkk ok ok k& K &

AREA NAME: TEXORADO- TAOS LOCAL

TI ME SERI ES USED FOR THI S OPERATI ON

CONTENTS

RAI NFALL/ MELT
RUNOFF
API

APl CONSTANTS

A | WN WK
300 550 15 45
CARRYOVER VALUES

API %SC STORM
030 o0 o

08/ 08/ 2003

PREVI OUS NAME=

OPERATI ON VERSI ON
C/ O | NPUT FLAG:

TS 1. D TYPE
TAOSW MAP
TAOSW I NFW
TAOSW API S

E1 E2 CP

0.75 0.85 2.00
DUR HRS

0

V. 3. 3-API -SLC- 7

1 APl LOWER LIMT: -0.99
1 APl REC CONSTANT: 0.90
SI G. PRECI P VALUE: 0.10

TI ME | NTERVAL

6 HOURS

6 HOURS
24 HOURS

K M POW
0.60 3.0 2.00
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