APPENDIX D

parameterisation of runoff INPUT 


The PRZM model has been parameterized to calculate surface runoff and erosion inputs for the runoff scenarios R1 to R4.  Table D.1 lists general cropping parameters that apply to all four scenarios while Tables D.2 to D.17 list scenario-specific parameters.  Descriptions of the individual parameters are provided in the PRZM User Manual in Appendix K.
Crop parameters

Table D.1. General cropping parameters for all runoff scenarios for PRZM


Pan evap factor, PFAC
Canopy interceptn,CINTCP
Maximum coverage, COVMAX
Maximum height, HTMAX
USLEC factor, fallow
USLEC factor, cropping
USLEC factor, residue

Cereals, Spring
0.92
 0.15
90 
110 
0.9
0.2 
0.4

Cereals, Winter
0.84
 0.15
90 
100
0.9
0.2 
0.4

Citrus
0.69
 0.30
70
250
0.2
0.2 
0.2

Field beans
0.89
 0.15
80
150
0.9
0.2 
0.4

Grass/alfalfa
1.00
 0.15
90
40
0.02
0.02 
0.02

Hops
0.72
 0.30
90
250
0.9
0.2 
0.4

Legumes
0.96
 0.15
85
100
0.9
0.2 
0.4

Maize
0.94
 0.30
90
250
0.9
0.2 
0.4

Oilseed rape, spring
0.93
 0.15
90 
140
0.9
0.2 
0.4

Oilseed rape, winter
0.78
 0.15
90 
140
0.9
0.2 
0.4

Olive
0.83
 0.30
80
250
0.2
0.2 
0.2

Pome/stone fruit
0.83
 0.30
80
250
0.9
0.2 
0.4

Potatoes
0.94
 0.15
80
100
0.9
0.2 
0.4

Soybean
0.92
 0.25
85
170
0.9
0.2 
0.4

Sugar beets
0.93
 0.15
90 
40
0.9
0.2 
0.4

Sunflower
0.86
 0.30
90
150
0.9
0.2 
0.4

Tobacco
0.98
 0.25
90
250
0.9
0.2 
0.4

Vegetables, bulb
0.91
 0.15
60
60
0.9
0.2 
0.4

Vegetables, fruiting
0.97
 0.15
80
110
0.9
0.2 
0.4

Vegetables, leafy
0.97
 0.15
90 
30
0.9
0.2 
0.4

Vegetables, root
0.96
 0.15
80
40
0.9
0.2 
0.4

Vines
0.72
 0.30
85
170
0.2
0.2 
0.2


Table D.2.  R1 scenario-specific parameters for PRZM

Evaporation depth during fallow period (ANETD)
15 cm

Bottom boundary temperature (BBT)
10.0 oC

Selected meteorological years

     First application March to May

     First application June to September

     First application October to February
1984

1978

1978

Table D.3.  R1 scenario-specific cropping parameters for PRZM

Crop                group
Maximum rooting depth, AMXDR (cm)
Emergence date
Maturation       date
Harvest

date
Fallow

date

Cereals, winter
130
12/11
10/6
31/7
1/11

Field beans 
90
10/4
10/7
25/8
1/11

Hops b
100
15/4
27/8
1/9
1/11

Legumes
80
15/4
12/6
15/8
1/11

Maize
130
3/5
7/8
25/9
1/11

Oil seed rape, spring
100
10/4
7/6
15/8
1/11

Oil seed rape, winter
120
4/9
25/5
10/7
1/11

Pome/stone fruit b
150
15/4
1/7
30/10
1/11

Potatoes 
70
5/5
25/6
8/9
1/11

Sugar beets
120
16/4
15/7
10/10
1/11

Sunflowers
100
1/5
5/7
31/8
1/11

Vegetables, bulb
40
20/4
25/6
25/8
1/11

Vegetables, leafy a
60
20/4
31/7
31/5
5/9
15/7
15/10
20/7
1/11

Vegetables, root
40
20/4
25/6
10/8
1/11

Vines b
100
15/4
1/7
30/10
1/11

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops
 Table D.4.  R1 scenario-specific runoff curve numbers and met files for PRZM

Crop
group
Runoff curve number
(antecedent moisture condition II)
PRZM

 met 

file


Emergence (cropping) 
Maturation (cropping)
Harvest  (residue)
Fallow


Cereals, winter
81
81
86
91
R1noirr

Field beans 
82
82
87
91
R1noirr

Hops b
70
70
70
70
R1hopsc

Legumes
78
78
85
91
R1legum

Maize
82
82
87
91
R1maize

Oil seed rape, spring
81
81
86
91
R1noirr

Oil seed rape, winter
81
81
86
91
R1noirr

Pome/stone fruit b
70
70
70
70
R1noirr

Potatoes 
82
82
87
91
R1potat 

Sugar beets
82
82
87
91
R1sugbt

Sunflowers
82
82
87
91
R1sunfl

Vegetables, bulb
82
82
87
91
R1buveg

Vegetables, leafy a
82
82
87
91
R1leveg

Vegetables, root
82
82
87
91
R1roveg

Vines b
70
70
70
70
R1noirr

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops

c 70th percentile met year selected, appropriate for hops in scenario R1
Table D.5.  R2 scenario-specific parameters for PRZM

Evaporation depth during fallow period (ANETD)
25 cm

Bottom boundary temperature (BBT)
14.8 oC

Selected meteorological years

     First application March to May

     First application June to September

     First application October to February
1977

1989

1977

Table D.6.  R2 scenario-specific crop input parameters for PRZM

Crop
group
Maximum rooting depth, AMXDR (cm)
Emergence date
Maturation
date
Harvest

date
Fallow

date

Field beans
60
10/3
15/5
31/8
1/11

Grass / alfalfa b
50
2/1
3/1
30/12
31/12

Legumes
50
20/4
20/5
25/6
1/11

Maize
80
1/5
15/8
1/10
1/11

Pome/stone fruit b
150
15/3
31/7
30/9
1/11

Potatoes
70
15/3
30/5
15/6
1/11

Vegetables, bulb
60
28/2
15/5
31/5
1/11

Vegetables, fruiting
60
15/3
15/6
31/8
1/11

Vegetables, leafya
60
28/2
31/7
15/5
31/8
1/7
15/11
15/7
1/12

Vegetables, roota
60
28/2
22/7
1/5
15/9
31/5
15/10
1/7
1/11

Vines b
150
15/3
31/7
30/9
1/11

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops
Table D.7.  R2 scenario-specific runoff curve numbers and met files for PRZM

Crop
group
Runoff curve  number
(antecedent moisture condition II)
PRZM

met 

file


Emergence (cropping) 
Maturation (cropping)
Harvest  (residue)
Fallow


Field beans 
78
78
83
88
R2noirr

Grass / alfalfa b
63
63
63
63
R2noirr

Legumes
74
74
81
88
R2noirr

Maize
78
78
83
88
R2noirr

Pome/stone fruit b
63
63
63
63
R2noirr

Potatoes 
78
78
83
88
R2noirr

Vegetables, bulb
78
78
83
88
R2noirr

Vegetables, fruiting
78
78
83
88
R2noirr

Vegetables, leafy a
78
78
83
88
R2noirr

Vegetables, root a
78
78
83
88
R2noirr

Vines b
63
63
63
63
R2noirr

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops

Table D.8.  R3 scenario-specific parameters for PRZM

Evaporation depth during fallow period (ANETD)
25 cm

Bottom boundary temperature (BBT)
13.5 oC

Selected meteorological years

     First application March to May

     First application June to September

     First application October to February
1980

1975

1980

Table D.9. R3 scenario-specific cropping parameters for PRZM

Crop
group
Maximum rooting depth, AMXDR (cm)
Emergence date
Maturation
date
Harvest

date
Fallow

date

Cereals, winter
120
1/12
10/5
1/7
1/11

Field beans
60
2/4
1/5
15/6
1/11

Grass / alfalfa b
50
2/1
3/1
30/12
31/12

Legumes
50
21/4
20/5
25/6
1/11

Maize
120
1/5
25/7
1/10
1/11

Oil seed rape, winter
80
5/10
20/4
5/6
1/11

Pome/stone fruit b
150
1/4
31/5
15/10
1/11

Potatoes
60
10/4
30/5
1/9
1/11

Soybean
60
10/5
31/7
5/10
1/11

Sugar beets
70
20/3
25/6
3/9
1/11

Sunflowers
140
15/4
25/6
20/9
1/11

Tobacco
100
20/5
20/7
5/10
1/11

Vegetables, bulb
40
1/3
15/5
31/5
1/11

Vegetables, fruiting
100
10/5
30/6
25/8
1/11

Vegetables, leafy a
60
1/3
15/6
1/5
15/8
1/6
15/9
10/6
1/11

Vegetables, root
40
26/2
15/4
13/5
1/11

Vines b
150
1/4
31/7
1/11
1/11

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops
Table D.10.  R3 scenario-specific runoff curve numbers for PRZM

Crop
group
Runoff curve  number
(antecedent moisture condition II)
PRZM

 met 

file


Emergence (cropping) 
Maturation (cropping)
Harvest  (residue)
Fallow


Cereals, winter
81
81
86
91
R3noirr

Field beans 
82
82
87
91
R3fldbn

Grass / alfalfa b
70
70
70
70
R3noirr

Legumes
78
78
85
91
R3legum

Maize
82
82
87
91
R3maize

Oil seed rape, winter
81
81
86
91
R3noirr

Pome/stone fruit b
70
70
70
70
R3noirr

Potatoes 
82
82
87
91
R3potat 

Soybean
82
82
87
91
R3soybn

Sugar beets
82
82
87
91
R3sugbt

Sunflowers
82
82
87
91
R3sunfl

Tobacco
82
82
87
91
R3tobac

Vegetables, bulb
82
82
87
91
R1buveg

Vegetables, fruiting
82
82
87
91
R3frveg

Vegetables, leafy a
82
82
87
91
R3leveg

Vegetables, root
82
82
87
91
R3roveg

Vines b
70
70
70
70
R3noirr

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops

Table D.11.  R4 scenario-specific parameters for PRZM

Evaporation depth during fallow period (ANETD)
25 cm

Bottom boundary temperature (BBT)
14.0 oC

Selected meteorological years

     First application March to May

     First application June to September

     First application October to February
1984

1985

1979

Table D.12.  R4 scenario-specific cropping parameters for PRZM

Crop
group
Maximum rooting depth, AMXDR (cm)
Emergence date
Maturation
date
Harvest

date
Fallow

date

Cereals, spring
120
15/3
15/5
20/7
1/11

Cereals, winter
120
10/11
15/5
15/7
1/11

Citrus b
150
2/1
3/1
30/12
31/12

Field beans
60
2/4
1/5
15/6
1/11

Legumes
50
21/4
20/5
25/6
1/11

Maize
100
10/4
15/6
31/8
1/11

Olives b
150
2/1
3/1
30/12
31/12

Pome/stone fruit b
150
15/3
31/5
15/10
1/11

Soybean
60
10/3
20/7
20/9
1/11

Sunflowers
100
30/3
20/6
20/8
1/11

Vegetables, bulb
40
1/3
15/5
31/5
1/11

Vegetables, fruiting
80
20/4
10/6
15/7
1/11

Vegetables, leafy a
60
1/3
15/6
1/5
15/8
1/6
15/9
10/6
1/11

Vegetables, root
40
26/2
15/4
13/5
1/11

Vines b
150
10/3
20/7
20/9
1/11

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops
Table D.13.  R4 scenario-specific runoff curve numbers for PRZM

Crop
group
Runoff curve  number
(antecedent moisture condition II)
PRZM

 met 

file


Emergence (cropping) 
Maturation (cropping)
Harvest  (residue)
Fallow


Cereals, spring
81
81
86
91
R4noirr

Cereals, winter
81
81
86
91
R4noirr

Citrus b
70
70
70
70
R4citrs

Field beans 
82
82
87
91
R4fldbn

Legumes
78
78
85
91
R4legum

Maize
82
82
87
91
R4maize

Olives b
70
70
70
70
R4noirr

Pome/stone fruit b
70
70
70
70
R4noirr

Soybean
82
82
87
91
R4soybn

Sunflowers
82
82
87
91
R4sunfl

Vegetables, bulb
82
82
87
91
R4buveg

Vegetables, fruiting
82
82
87
91
R4frveg

Vegetables, leafy a
82
82
87
91
R4leveg

Vegetables, root
82
82
87
91
R4roveg

Vines b
70
70
70
70
R4noirr

a 2 crops per season with simulations performed separately for early crop and late crop

b Perennial crops

Soil and site parameters

All basic properties are derived from measured data for the local soil type, unless otherwise indicated by notation in the tables. For other PRZM parameters, the method of parameter estimation is indicated by the notations in the tables.

Table D.14.  R1 soil and site parameters for PRZM
Horizon (FAO, 1990)
Ap
Bw
BC

Depth (cm)
0-30 
30-60
60-100+

BASIC PROPERTIES




Sand (%)
5
6
5

Silt (%)
82
83
84

Clay (%)
13
11 
11

Texture (FAO, 1990; USDA, 1999)
silt loam
silt loam
silt loam

Organic carbon (%)
1.2
0.3
0.1

Bulk density (g/cm3)
1.35
1.45
1.48 a

PH
7.3
7.6
8.0

Structure (FAO, 1990)




Development
Weak
Weak
Very weak

Size
Fine
Medium
Very coarse

Shape
Subangular blocky
Subangular blocky
Subangular blocky

HYDRAULIC PROPERTIES




Field capacity (% volume)
33.8 b
28.6 b
27.7 b

Wilting point (% volume)
14.1 b
11.1 b
10.8 b

RUNOFF & SOIL LOSS PROPERTIES




Parameter
Value
Selection criteria
Reference

Hydrologic group (HGRP)
C
appropriate for soil type
FOCUS definition

USLE K factor (USLEK)
0.42
silt/silt loam, 2% OM
PRZM manual

USLE LS factor (USLELS)
0.33
45 m length, 3% slope
PRZM manual

USLE P factor (USLEP)
0.50
contouring, 3% slope
PRZM manual

Area of field (AFIELD)
0.45 ha
assumption for scenario
FOCUS definition

IREG
3
even monthly rain distrib.
FOCUS definition

Slope (SLP)
3%
appropriate for scenario
FOCUS definition

HL
20 m
assumption for scenario
FOCUS definition

Manning’s coefficient
0.10
fallow, no-till or coulter
PRZM manual

a 
Estimated value using SSLRC algorithms and measured local data for the soil type.

b 
Calculated using PRZM pedo-transfer functions with other data given in the table 

  (FC = –33 kPa; WP = –1500 kPa).

Table D.15.  R2 soil and site parameters for PRZM
Horizon (FAO, 1990)
Ap
Ah
AB1
AB2

Depth (cm)
0-20 
20-45
45-65
65-100

BASIC PROPERTIES





Sand (%)
67
72
75
74

Silt (%)
19
16
13
16

Clay (%)
14
12
12
10

Texture (FAO, 1990; USDA, 1999)
sandy loam
sandy loam
sandy loam
sandy loam

Organic carbon (%)
4.0
2.4
0.8
0.5 a

Bulk density (g/cm3)
1.15 b
1.29 b
1.36 b
1.41 b

pH
4.5
4.9
5.4
5.3

Structure (FAO, 1990)





Development
Moderate
Weak
Weak
Weak

Size
Medium
Medium
Medium
Medium

Shape
Subangular blocky
Subangular blocky
Subangular blocky
Subangular blocky

HYDRAULIC PROPERTIES





Field capacity (% volume)
36 c
27 c
19 c
17 c

Wilting point (% volume)
18 c
14 c
10 c
8 c

RUNOFF & SOIL LOSS PROPERTIES





Parameter
Value
Selection criteria
Reference

Hydrologic group (HGRP)
B / C
appropriate for soil type
FOCUS definition

USLE K factor (USLEK)
0.19
sandy loam, 4% OM
PRZM manual

USLE LS factor (USLELS)
0.66
45 m length, 5% slope
PRZM manual

USLE P factor (USLEP)
0.50
contouring, 5% slope
PRZM manual

Area of field (AFIELD)
0.45 ha
assumption for scenario
FOCUS definition

IREG
2
heavier winter rain
FOCUS definition

Slope (SLP)
5%
20% slope, terraced to 5%
FOCUS definition

HL
20 m
assumption for scenario
FOCUS definition

Manning’s coefficient
0.10
fallow, no-till or coulter
PRZM manual

a 
Estimated value based on horizon type and value for horizon above.

b 
Estimated value using SSLRC algorithms and measured local data for the soil type.

c 
Calculated using PRZM pedo-transfer functions with other data given in the table 

   (FC = –33 kPa; WP = –1500 kPa).

Table D.16.  R3 soil and site parameters for PRZM
Horizon (FAO, 1990)
Ap1
Ap2
Bk
C

Depth (cm)
0 – 45
45 - 75
75 – 145
145 – 160

BASIC PROPERTIES





Sand (%)
23
25
17
14

Silt (%)
43
42
48
50

Clay (%)
34
33
35
36

Texture (FAO, 1990; USDA, 1999)
clay loam
clay loam
silty clay loam
silty clay loam

Organic carbon (%)
1.0
1.0
0.35
0.29

Bulk density (g/cm3)
1.46a
1.49 a
1.52 a
1.54 a

pH
7.9
7.9
8.3
8.6

Structure (FAO, 1990)





Development
Moderate
Moderate
Weak
Weak

Size
fine
Fine
coarse
Very coarse

Shape
Granular
granular
Subangular blocky
Angular blocky

HYDRAULIC PROPERTIES





Field capacity (% volume)
37 b
35 b
36 b
36 b

Wilting point (% volume)
22 b
21 b
21 b
22 b

RUNOFF & SOIL LOSS PROPERTIES





Parameter
Value
Selection criteria
Reference

Hydrological group (HGRP)
C
appropriate for soil type
FOCUS definition

USLE K factor (USLEK)
0.25
clay loam, 1% OM
PRZM manual

USLE LS factor (USLELS)
0.66
45 m length, 5% slope
PRZM manual

USLE P factor (USLEP)
0.50
contouring, 5% slope
PRZM manual

Area of field (AFIELD)
0.45 ha
assumption for scenario
FOCUS definition

IREG
3
even seasonal rain
FOCUS definition 

Slope (SLP)
5%
10% slope, terraced to 5%
FOCUS definition

HL
20 m
assumption for scenario
FOCUS definition

Manning’s coefficient
0.10
fallow, no-till or coulter
PRZM manual

a 
Estimated using SSLRC pedo-transfer functions with other data given in the table and checked against data in the PRZM manual.

b 
Calculated using PRZM pedo-transfer functions with other data given in the table 

   (FC = –33 kPa; WP = –1500 kPa).

Table D.17.  R4 soil and site parameters for PRZM
Horizon (FAO, 1990)
Ap1
Ap2
2C1
2C2

Depth (cm)
0-30
30-60
60 - 170
170-300

BASIC PROPERTIES





Sand (%)
53
53
69
65

Silt (%)
22
22
24
27

Clay (%)
25
25
7
8

Texture (FAO, 1990; USDA, 1999)
sandy clay loam
sandy clay loam
sandy loam
sandy loam

Organic carbon (%)
0.6
0.6 a
0.08
0.08

Bulk density (g/cm3)
1.52
1.50 a
1.49
1.50

pH
8.4
8.4 a
8.8
8.8

Structure (FAO, 1990)





Development
Moderate
Moderate
Apedal
Apedal

Size
Fine
Fine
N/A
N/A

Shape
Subangular blocky
Subangular blocky
Single grain
Single grain

HYDRAULIC PROPERTIES





Field capacity (% volume)
26 b
27 b
14.5 b
16 b

Wilting point (%volume)
16 b
16 b
6 b
7 b

RUNOFF & SOIL LOSS PROPERTIES





Parameter
Value
Selection criteria
Reference

Hydrologic group (HGRP)
C
appropriate for soil type
FOCUS definition

USLE K factor(USLEK)
0.26
sandy clay loam, 0.6% OM
PRZM manual

USLE LS factor (USLELS)
0.66
45 m length, 5% slope
PRZM manual

USLE P factor (USLEP)
0.50
contouring, 5% slope
PRZM manual

Area of field (AFIELD)
0.45 ha
assumption for scenario
FOCUS definition

IREG
2
heavier winter rain
FOCUS definition

Slope (SLP)
5%
appropriate for scenario
FOCUS definition

HL
20 m
assumption for scenario
FOCUS definition

Manning’s coefficient
0.10
fallow, no-till or coulter
PRZM manual

a 
Estimated value based on horizon type and value for horizon above.

b 
Calculated using PRZM pedo-transfer functions with other data given in the table 

    (FC = –33 kPa; WP = –1500 kPa).
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