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1.1 Master File (APEXFILE.DAT)
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M 2 & ¢=dulad (Input Files)

2.1 APEX RUN FILE (APEXRUN.DAT)
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2.2 The APEX CONTROL FILE (APEXCONT.DAT)
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(&%)
2 = a5 W8
1 DRV 2o o3t &%) 4 (2 1-8) (H9): 0~7)
0 MUST : Modified MUSLE2] o]&4 7|4t q}A] Al
1 AOF : Onstad-Foster
2 USLE : Universal Scil Loss Equation
3 MUSS : 2482 &9 MUSLE
4 MUSLE : Modified USLE
5 MUSI : 9= o7} ¥4~ :sst Modified MUSLE
(BUS(1) =)
6 RUSLE : Revised Universal Soil Loss Equation
7 RUSLEZ2 : Modified RUSLE (RUSLE 4 ®A)
2 PCOD RO P T sHAFA Hlg (2 9-16)
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Aol Hargh AL deiAlA] g
3 RCCO USLE #AHF 2] £2 91X} (8 17-24)
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[2" 2.2]: APEXCONT.DAT ujd A3 7 ofA]

PEXCONT.DAT]

i Yiew Jools Macros Configure Window Help
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APENCONT.DAT 130.00 00 1.00 1 : 2
1000 100 50.00
1.00 :
20
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2.3 The APEX SITE FILES (FILENAME.SIT)

APEXg o] g5l Zojd 4
¢k B & JE+e SITECOM.DAT(:+
A M 7|2 filename SITE &3l ©]F9

=2 O

ict.

u

—

re

o]
o+

£ e

”

LINE 1-3: 7}7}o)

W 37)9] Efo]E g o] =ojxln},
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o - T =2
LINE 4: ¥4 @ 107} BE(fields), B& o 8719 & (Fd] A0 FAR] 278 23
)
g L [ y £

1 YLAT AREs2 BAE 59 9= (2 1-8)
48 B 759 HE(YLAT)= 29 ZHolg 953517
sl AFEHEITH ol AREAZT BEEA] UHE[oF St
oltt. T Toln JdEbpoA r= Zo Zoln
Euk oA = ko] Zolth (He: -90~90)

2 XLOG ARNE2z BAE 89 Ax (A 9-16)
(H2]: -180~180)

3 ELEV Lod Hid nx (P 17-24)
AR sEAREFE AE57] Y8 Penman T
Penman-Monteith§lo] AME= 4o HdE 89
=g AHsHoF gt (FL): -200~8000)

4 APM A5 $&E8 - 712 Aqyx] =23 9x} (& 25-32)
45 §&58, 49 AdYA 28 dx= 29 93 A4S
d&st= o Qo] ARREE= oAl QUAMS  UJA|GHA
2R 5 Qo dHbd oz APM gt 12 4sst ZutE
AZsty 02 daA AR Aot (FY: 0~1)

5 CO2X 7] & CO; =%(ppm) (¥ 33-40)
APEXCONT.DATO|A] CO, UAZEe 0o] opd Zrolct,
(H2]: 0~1000)




i)
y!

W 2 08

6 CONX 071849 NOs 5k(ppm) (B 41-48)
00] obd o] APEXCONT.DATW CON <3igiect &
detct. (E9: 0~1000)

7 RFNX 259 Byt A4 5%(ppm) (Z 49-56)
(H2]: 0.5~1.5)

8 UPR 58S AEsh7l Ag 715& e AH8-E(kg/ha/yr). (B
5

9 UNR N 3482 A2 A% 71585 88 (ke/ha/yr).
(8 65-72)
(H9]: 0~1000)

10 FIRO A5 Wi%e =88] 9 At (2 73-80)

z7Ast7] 98] AME. FIRG(5H] mHd)

LINE 5: F4] : 107] HE(fields), B& G 8719] & (o] 4248 FA1d] 718 1Y)
(F53)
1-8 sHoz JAE A
9 BCHL SWAT &9 42 Zo|(km) (& 65-72)
10 BCHS SWAT 89 42 ZAAHm/m) (& 73-80)

LINE 6: 34| : 207} Lmtsl 2}

LINE 7: &A] : 07} =E(fields), ZE o 4719] & (A2)

29X U4 ME(ol: WPMIUSDAT E& A1 OH2 714 Ba4
ArEAA tAE ). e 20749 WEg HEstAlg oA 10749
B oto] s,

LINE 8: @4} : 07 EE(fields), 2= T 8719 B (F|Hf &4 FARR] 4714 23)
(
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[ 2.3]: ".SIT oY 237 oA

[ e foe Sk yiow Jook Mecos Conbgere Moedew B
LR QT E(2T OV R BN e W

Vinapex SIT
1 TESTWeathersheld
1-27,2011 10:38:29 AN
31.08 -97,32 193,50 1.00 o0
o oo .00 oo

e}

=)
%|

]

R

ERZB5ESEEELACEURSREED
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2.4 The APEX SITE LIST (S/TE##++DAT)

APEX %4 2JAEE 23014 d¥d Aol met AP Add ZE 489 ¢
AEo|H, B 1L=of o]RHC}t A4 2 AEE= APEXRUN.DAT fileoA] £At2 TA|E
o YA AGE0h 23 2.4%= SITECOMDATY djg A4 2|AEQ oY o] 22 AR
AL 4 9los APEXFILE.DAT ot djof] el 4 9lojof glct.

[ 2.4]: SITECOM.DAT Mg A3 o4

& TextPad - [CAApgie MANUALSVAPEX, WinAPEX, GIF APEX MaruaNAPEX Source code SITECOW DAT] ]
i) Be Edr Sewch Yew Jode Mwroe fondgae yindw bep Sl
D BERE & * A & - M7 29 T U RSN +» » |

51T T

Fep el -]

5

ELL&LLLLL&LUEEUHUHQ

e e

S
N -

K87 TP,
I41
Fie. SITECOMDAT. 2753 bywa. 142 laws. PC. ANS: 1 1 F I
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2.5 The SUBAREA FILE (FILENAME.SUB)

S B 79 A4 A2 WY 5FA, SHHEY B A% Yihe RS 2T
A EA] ARG DRI(HLU)eE #H#E o] it} ZF st d92 712, EY. EAl ARR(EAY
24F) R AFHer FHsH. TebA 79 B 54819 o242 S99 =
24" 7 a9 7Y B BoAl G 799 &+ Bog oAl
+9 W =9 A e o2t A AZE Qo stHFFHo gt W&
filename.sub oA A& Ql QE filename.sub Y2 SUBACOM.DAT(®E:= At

=
ofl
_O't
19
o
18
»a
B=)

SAPE AEE olE) Woll AEst HY, 5 nEPS Ho=z BAEO
13 2.5 V9 stlg9S

A4 &0l APEXHo] ofEA 2% =4] olsist=d =<0l € Zlo|t.

He
G
ok
i
>
o
Jo
J8
o
L
m
s
>
lo
U

(o]

I ALgRTE 5A

(23 25 99 33 L APEXOIH 28 IAUZS A8l A% WA

25 73
1. CHL = RCHL
R DEERE
CHL: st9199 2704 sheldeel #o) w2
7trle] Azl
RCHL: 54 SLE7te] 250 sfgejo] oj2y]
Pirle] Azl s W Alede] Aot 2
o BYAS Faste] A sl
g0l sogele] 9% BolA oI5 te] of
Agge s skl ot

so|a %o 2712

e[|

* 23 20](CHL)

rlc I

. BETYo| 42
(RCHL)

— Qo] A e e ’H?JE}
2. CHL > RCHL

" = st stdds HAGHYE9el 0.9 &2 85
*0!’ ICQHQ:IIIE%[E N %%?—';%ORC]CHI) -
. 2010 578 3. -WSA

waA =T 2] RHUAWSA)Z AdE FR7t FobEES

OUTLET FeHA7IA 2= 32 Faste FAE7] Ao 1o
HHI ).

APEXo|l= 4] 371A] #H4(CHL, RCHL, 3 WSA) o] Exfjst=t ol 25 79
o] 28 WAYEE A4stet o] #AR R A|Asiof & AEolnt. {9 YoM 7t
& AE Aot = do|(CHL) 3 74 st=+19 +=2 7|JHRCHL)= =%
sfjoF $tcHCHL = RCHL).
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CHL > RCHLo|® o]Zo] &hf st|gddE & & Aot 29 /9 FH(-WSA)2
obF ok 07171 Aol st Ego]  tigt FEsr o s FEdo
Z71E 98 vl 17 2.59] £4 WAYUE9] d& o2 P
WSA (ha) CHL (km) RCHL (km)

stojdd 1 (2 g49) 50 1.25 1.25
s9d 9 2 (2 99) -45 1.16 1.16
SHY9 Y 3 (5% 99) 70 1.45 0.85
stolda 4 (518 H9) 30 0.95 0.55

filename.sub 2 T2 Uolg] @45 LIS

IS g a8
LINE 1
1 SNUM S99 ID A (& 1-8; INTEGER)
2 TITLE S AW (¥ 9-28: ALPHA)
LINE 2: § AFeyAl O 2.6 AR
1 INPS EoF TAEAN 7ML s F4d ID (SOIL0806.DAT)
2 IOPS &Y 2AF F2EqN  JHHZ AYd  9A
(OPSC0806.DAT)
T
1. BAR7t A&2AE 4% A7 Ats ARMA(BIR)Z
gt=A] Qo]ojof g,
2. 2857} 7t5e A95tn YT, sgdclo]
A8 A BAHTY A)e AT 4 ot
3. 7t Fab] Aazol g AS W gL
ez dJ(Irrigation Auto Trigger, BIR)o]ojof
gy,
3 IOW SA} 1 =
=] ] olzdd o‘F §_}q
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g c W o y £
4 II 71EATSA]
0 7IEAREA|ZE ofd 4L
TFEANSR| 9] 7HET HE
gteF ZEA|] = &9 ZIEdo] & 4% 002
HAASIEE Stoh. OEA] 9= H2oe= o] FFoA]
AR e 7IE54S A=t =S StoHEAL. (A9 0~10)
0 =09 4%, A4zx9 FdFE W= sHYHYE 9y
4]-&(DALG)& 0o] Z]ojof gt
5 IAPL HEEy A8 99
0 4] 715w BE g9
IAE VHEER A8 BAIBP] il VHEERIE
2HAISH ZALo] s Q] S HE IDE AMESHIL WA|H
7MEER ALE BAISH] Ysl HEERZF &S
H]84te] 9] st IDE ARSI
(#H9]: -10000~ 10000)
6 AHE QHgh
7 NVCN CN-CN2 Z.T (H9]: 0~4)
0 E9 Zojd £E g 133t 71HE dY€ CN
g8 CN/SW
1 E9 ol 48 kg v3sHA] = ey dd
CN B]A3& CN/SW
2 EQf Zlo|gd 42 gg UHSHA] o= JHHEY <Y
CN A3 CN/SW
3 2E 592 5o AFEEE 173% CN-CN2
4 71y 4Y CN SMI (EYSE A1)
8 IWTH " 4 I dE54 WS
control # 4] 71¥1A NGNo] 08c}t = ot Al2=
2 9ot
Z: o] g9ig AR5 YslAE dlyEe 71R|AL Qlojof
gtct
9 IPTS A QA 2
10 ISAQ SxxA ox Wi (Hol: )~ 10000




i)

n

A
LIRS

W &

11

LUNS

EX| o]& ¥z

+ NRCS EA] AME-2F84 EdT HOA
71A& Zlojtk, o] Y= Operation(OPSCx#**% DAT)
mof| Ad7gd®l LUNZ A[geich. LUNeo| 7iE g4
AdZ Hd HAENS 4% LUNSIE LUNZHe] Apol=
APEE EX] AFE ©3E 7H AdoA & 2lstAY
Hafix] A "o o9EF 59 LUNSE 290]11 LUNZ
250|9, Ztzro] A AlQdo] AA=El EX| o]l WHIE
A9+3 F7tsHA "ok (F9: 1~35)

NRCS EA] A}R-H25MA EQF: T2 HaW 2.6 AXM,
OPSC#++ DAT o} ofeff LUNS AT 7.

12

IMW

AHs AxE A T 4 4
ol A& AME 7]so] &Y AAE AEEHAS FS
Az Ardo] B89 #A AR (HEE Qujgit). Ag2
Ao Argd Ax 71A0 EAHYE AT molE) Az
=ol7l Ao ZE sl & o, ol2gr {HHe=R
Argo]l HojR A ok IMW 47 FA 'O AR S
A= 4% o] 2 control EL| FHEHCT} H5HA Ho}.
o] "Wart mub QlodiW AE AR ZIAZE A
AAZE0] Qlojof gt (") 0~365)

, 1 2.6

R

17

AE2old AA Al Al | a3 A
Algeold Al Al ARBAR: Al Al =9
dFE AFsHA "ok i Aol ARE
Algefoldel 4%, SNO 2 HE &
@2t 2ol % ol Rl 2
UCh SNO9] EAAIE AlEdold AR A
7153 A9 o]l2 AlRSIEE i} &= &0 £E 3
0

@9l mmolch (12 @ inch) (H9:

STDO

A A2 FHEE

SID W4E §3 A7l9 d@A 1A xge
SEY(t/ha)e YT & AT STD UL 28 A4S
002 WA = 25 ok I, A WA s Aol
WS Aol 1Ak A42o] ARZol EAT & ¢
A Am mrE el Buoler AE RS0l EAE
(H91: 0~000)
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i)

n

rE
4>

W &

YCT

XCT

A9 Y FHa(flx)

z 2 o] Ag aFsior € o o] Y=
d™Hsfop sty g FA ZH A/(Spatially
Generated Weather option) 7|52 AMEY HLo=
o] ¢& YHsHoF gty y{A o= AB/dE GM(Spatially
Generated Weather)= control B2 7}¥HA NGNoj
02 Ystel BYY & Ut

% s ool AR EA] (H9): -90~90)

A 2z 9 ofr|e] AZ d2sfof & o o] ghg U
floF sttt ®3F Spatially Generated Weather Y9S-
ArEE AFol= o] g d™HsfoF It} Spatially
Generated Weather= control 2] A NGNoj| 0&
Y5t 48T 4+ Ao

7o qEl2E ofoldAg mA] (H9: -180~ 180)

AZM

ER A A WS AA S AE)

FL

BE Z2o|(km) (T4 i A])

AAEQ B ANE o8 AUFA £Y Ax
ACW=1) = 72 % 93 wrea] xgsfof et} o
WAl uie] =29 Tcoo UojE uistch U}
¢e © FLS BE Zololch. U7l g %9 FLS
"e Zolurt Ay

=4 Had FHg ABeold ¥ © FL FW %
ANGE 44 54 7hssich. 2@l foje gipe oA
e AUl @7 Agoldel: M gad)
AGE/IE St o2at HFQols FL, FW 2 ANG
de sy 9o guEel "we AL Uenrgy] o)
SEA] deElojol ok W=l We ool s
e Ax AP WAt Yk FLo| 13 M
2ag o5sp] Yal AgHE e Mostnt @c

HEE FAZ AEs] YMMT AgECh  wep
q

Algeold o FA ®sh= 0.3 km¥Eoh A2 FLOA =
achx] 32A] gt mebd FL % FW AL 10 ha
o|Ale] oS gt WA A 0HA] = Q51R|
otk 10 ha oJAte] =Werh that =WEAd 4L FW
o Ex 4L ZQsiAlch oA AR FutE mrts)s
goin FWe oy o) g7 Zoz oj3goh FL:
T2 Ao 0002 ol 9o o= st=sict

(|89 0.001~12)
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q H y &
FW hc Z(FA 128 A]), (km)
AHME HEE= UM FLE AE. FWg2 =& 4%
0002 7 & £ oy o554 £ Qr}.
(2] 0.001~12)
ANGL BRoAEE "E Zolo] AAYSF 2 (FA] 17)
APt AE= 7PH FLE AR, ANGLE 28 L
0002 GAE 4 Ao o] o Fgo] ezl
(H2]: 0~360)
LINE 4: &A] : AkQ& Al 73 26 Alx
59 E4
g c H Uy &
WSA 59 9wy
@2+ hao|c}. o] Aol & HA| HA| X|Fo|1 J-50]
A HR HA Aldoz gEsHAT, A HAl HA Kde
ENSHA] 2 AL (-) 7|Ee & Ha 7AA 99 WSA
o] F7Ho] olF 29 £= UEL ol 2 T2 7300
29 S5 WA QS o T HA g9 WSAS A =HA
AA 4oz FUtsteE ghECh
CHL 59 &AM 7 A A@A7R Q] A2(+=2 Zo])
22 Aol AMEE Tt FHA 8499 i W
RA7MAL] A2s ettt A2 Ad(dzF 1 ha)d H$
Hets] AE 227 98 o% ot olgdt 42 siE
A= 830o] AFZFHo=z dojut:= =25 ot
EZREAY 599 4o]-& v &g &8 95Y o ot
20 ha o|5l9] FEY HL =2 o] FHYL IOHA]
% Q5tA] ¢t o]2{3h AL 08 YA = st
@2 km(OJEH)H miles(FolH)=2 #2797 ©
stgedd 4L FAE st =2 Hol=
£ 71910 Ae2let ®r=A] Zopop o}, SR SHYFEY
AL FHE st=Ae 22 Zols &34 49 Aet
LY 4 gtt 2 E 429 02 UHSIEE Tt
CHD 22 7lo]
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i)
In

rE
4>

W &

CHS

58 42 3
B a2 GAe 79
A2 CHLZ b= 3t

oo E79 7V ® AF Apojg] 1%
ZF
CHLZ} CHS+ &
|

=T

2 AE 278 goy 23e
=2 A7g dSss ol

A8ED] el ol e e sasia g £g AL

V) Be uge 278 49 Hold $2 fEuL:

g0 mao] gt A

(m/m)= AT E 78‘%91]” O° YA

IOJ

S8

CHN

420 tj3t Manning's N A4

wAeE BE VAR AESkE #=27F wolA
WAL Bolgs 28 o F452 445t EA =0
A JtsAMo] Ath £2 FE ?jx}(roughness factor)=
Manning®] "n” o=z AJHct ok = ChoFsh
z49] 2 /59 Hi¥F Manning @2 AAT
7Z1o]ti{Chow 1959). Chow: Manning® =X E# 40
thst of> YUY 2 AES AASICH o] ZHe Chow?]
Aol 254 A & =% 8L Folth. o] wE ZE

3ol 05 AT

2.0 Ogge =249 £2 {50 digh Manning “n”3t

42 54 dag | a9

i
o
3

y

0.0250 | 0.016~0.033
0.023~0.050
0.040~0.140

1 4>

2,
yo?
_|
_|U|" I
mob Slob
o S o
by
wo
oY
e
(a»]
(a»)
~J
(@1
o

Jo ml
IR
o
[m]

o fu

o <o
o
3

o = T o po e P
>
>
2
ol
o
r2

UE, = £+ @& | 0.0500 | 0.025~0.065
g UE B EE 0.1000 | 0.050~0.150

o 42
o2 rlo

SLP

e o a

2 okl L ol
ool 4o =y
J0 2 mg
18 =
o
S~
>
rr
<)
In
dpp
oX
Hjl
F
ol
=
o
O
o
=]
@)
-
=
o
1o

olt
o
2
=2
e
N
=~
olr
ol
S
=
=
o

=

0

fo
s
10)

=

]

oy
—
—
&}
~J
=

SPLG

| =3
o|(m). 8=A] YAso} k.
7dAF 4ol Wischmeier?t Smith7} AYsii=
¥ = Contour-Extreme Point ¥}A1-& AF&3SH
A2 =3 o &% 4 9t Williams®t Berndt,

= > pE Jo il o

©
=




E G ERE:

SPLG Ol @ f(sheet flow)?t A& FAHY] F8 &

cont. Wgd Mo Aot FAF Ade F8°l AEEH7
A &St A@7HR] 545 oo gty AE A2 A
e A2 shdo] EAstal g 3XY =0 B A&
dA R Zhesioh olEet AEelA GAEAR =
st G FEaolA A2 oo 2E7HXKel AdE
Totch E£3t o] 2 AP E ol 2/ 4 o
Hs A9 FAE o @7 HEY 4% FEos
T+aetch olgist o4t P oA FAF AYs
979 Holch sust we whye) oo 4w
97 A gAY FARON 42 FAMIAC
Azjolt}. 2% thy 7L HR AAP} sjme ool
A9 g4 ot Aol AAEE AHolA ok o7
e o estx|e] Aajo]c)
AAEe B golEE tipisolch hpoz 90
0]E(300 HE)e e 1) AAbolt

UPN 4 313 Manning n A4
2 Z& A$+ Manning® "n” golth. o] EH:
ohFst 29 & G50 tigt Manning 'n’ 9] TeFst
2 ¥HolE mEsic} (Engman 1983).
® 220 Ogst 2719 A& F5° gt Manning “n”

Apzt 2 29
Al 54 AEgE H 9

S AR, &AL gE 0.0100 | 0.008~0.012
HME AKX, A} 9L 0.0900 | 0.060~0.120
e 3R], THAL 0.1900 @ 0.160~0.220
7871, ZHAL Sl 0.0900 = 0.060~0.120
871, ZFAY 0.1300 = 0.100~0.160
7FS ®7], ZRA} 0.400 | 0.300~0.500
HdE g2 Za} gL 0.0700 | 0.040~0.100
vde glo Xt 912(0.5~1.0 t/ha) | 0.1200 | 0.070~0.170
dl3@de gl KR} 9 (2.0~9.0 t/ha) | 0.3000  0.170~0.470
U2 AH20% A1AE) 0.6000 -
gx 54 0.1500 | 0.100~0.200
st &) 0.2400 | 0.170~0.300
H 522 A(Burmudagrass) | 0.4100  0.300~0.480

H
uju

aeoe 05 YHetch

- 43 -




7 = q 4 u &
9 FFPQ HEd /-5 v&
o}e]d(partition)o] ofzio] 2 A4FHE FARIH. o=
At AXN st Ao Adste 759
YFolct. o] gre i) st WAt Yzt
(#el: 0~1)
10 URBF LAl Algoz HFEE Yo H&
ol EA| Ajdo2 ItRFE st YA d¥E Y
o] 5IYFY RS BAEA EAO|&YHE o]&sf
Algdo]ld E1 o] siFut #Yg B 3L o
2o 7]dtste 7HER|7E £ XA "ok (FH: 0~1)
LINE AL 198 2.6 AR

I g dS Saote A8 sttt 2 7|58

1 RCHL FAE sfe7te] &2 Zof
$25 AACR SIYFHES FUstl gloju= AA7HR] 9
Zol(A2l/km). 7P W SI¥FgEd HE FAEE
ste7He] Zol= %%Loﬂ A PS* A AHelet vreA] Zojof
STHCHL). 3t & stgdd 249 88 st=qit
Zol= EFA 7}79 AH AL 2 & ik

2 RCHD FA G ste7te] &2 Z)o]
FAE ste4te] £2 Zoj(m). 25 ARoe 02
Aot

3 RCBW FA & sttt £20] viy X%
FAE sttt £29 vlY E(m). L& A4 oe 02
=

4 RCHS 28 SFEPA $29 Y0 5
FXE ol 22 A8 Em). ZE F9E 0=
== )

5 RCHN FH 8 oteite] £2 HAL
FAE st 229 JAHmM/m). 25 o< 05
Ao},

6 RCHN X8 3E77Ho] Manning's N A
ol B= OfYfsh 29| & o tjgt Manning ‘n’

A

Aa e =S EJ((Chow 1959) Chow: Manning?]
ZEA o gk g g 0} HAES AAGC AAH
W2 Chowe] Ao £~=5 % 4RO AUA| &=t
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4 = H £ y &
6 RCHN B 2.3 O3t 249 &8 S=o] 3t Manning ‘n”
cont. Al4ZHChow, 1959)
+2 54 =gk H 4
A =& B &4
1. 749, A4, 202 0.0250 | 0.016~0.033
2. =3, YT, B2 0.0350 | 0.023~0.050
3. 9XES QIS Ax 9 ZAE | 0.0750 | 0.040~0.140
B. A4 shd
1. A2 U8, & £+ B8 0.0500 | 0.025~0.065
2. 23t Y = B 0.1000 | 0.050~0.150
7 RCHC | USLE 22 a] 22(C) oIzt
ARl 9JE 749 RCHCE Control mrde] RCCO
WHEcH 245H "o EX] mj&Fo] QF Hof Qe £=29]
A9 RCHCE 0.1~0.60]H, £&=27F 0j& Yzsh EX]
o5 JEiE Hole 4% 0.00019 & A =Hoh
(#29]: 0.0001~0.6)
8 RCHK USLE =2 AAIK) AR}
dtc A] A&sfor sttt vR¢lo]™ RCHKE 0.00010]ojof
gt SE(HE/AE) 272 0.300] &|ofof gity.
(H<]: 0.0001~0.5)
9 RFPW St=4F HEd &
(Hi A (WSA)*x10000) /(B Zo](RFPL)X1000).
@d(m). Z& 4ol 0= YF
10 RFPL | w2t Zo|
gEdl/EEE Zol(km). L8 Ffoe 02 U™
LINE 6: g4 : AFq@A], O 2.6 X

SEDE DS

| RSEE HjA W42 3% (m)

2 RSAE g g2 129 F AFA BYUH(RSEE) (ha)

3 RSVE  ul4 @42 129 Afx 34499 §5% (mm)
4 RSEP 2 922 3% (m)

5 RSAP Z 22 150l £ A FA RHF(RSEP) (ha)

6 RSVP L dlara 3 ¢o] 82F (mm)




q = |4 5 o8
7 RSV £7] A A €% (mm)
8 RSRR i & gr2 IR (4 T8
-8 2o F 22 BAVA] 7=t 2=
d 5
9 RSYS AA U £7] E8E 5% (ppm)
10 RSYN A2 W A HA8E 5= (ppm)
LINE 7: &A] : R}Q&Al, & 2.6 A%

R7A HolH

1 RSHC A7X st% 2] Ax% (mm/h)

2 RSDP EAE 7l A £ELE 550 A5 AT
9E T8 3 ABAY9 EAZo HA SFo=
2R 2ee AHE @) (F9: 0~365)

3 RSBD AEA U X80 &4 H|% (t/m’)

4 PCOF AR S T+ sHYP Y9 g
AR S Sshe st dde A&, ol o] st G
H 25 = &5 540 G2 03ch OF st I oA
AETED 942 o] s FYUe] ARo = o]ojR|X] h=rt.
(F2]: 0~1)

5 BCOF &) TS = SHYAY v|E
gtxtel gFs e SHgd HEEolth ol g
S G HoA HEH A EoTt JFE Uil
OE  stHFEgolA AT /YL o] s FEY
&2 o]ojx|x] dErh o] ¥ ETe st
ARZT LHAA] AokZ ©f ApEEojop ity Agdsh
HAZ7E 43 A g 49 &5de & O stHFge=
Flg & ofoF gt (E9: 0~1)

7 1.2 g5de &2 o582 23

6 BFFL

w&°l dFdlE Sdsl olssior ste AR, o
gzt sid stHE9 Wl d44e=z EAE o ©f
FeAdds FAdH. o] ¥es BCOFo] 02t 2 of
27 Elofof

>

- 46 -




3 c GRS o8

“

LINE 8: 34l : 107] ZE(fields), WE o 4709 & (B2)

H2](management) A Y

1 NIRR 7] F=90] A (Rigidity) (H9): 0~1)
0 7Idd A& iz Y B3I g 13
THEHFC-SW) 2 13] |} 2iRHARMX)S A-85H
1 134 B8 FUF £E ARMXE A& W 3c&=
Wl Ag FAECR YAsh] sl AEEIL &5
Y Ao = 7HR] Wl RerF EXjgc) ohg A
£ 29 Ago] EHAQIX], 12]lu &7 U AE
el 2 o9 R EAlE EoEt
1) 1489
25 W7 AREE A e 29 2AZE
APRART 78S b LAt sbA] AeEich ALE
WY 49 4 A8 Aoty A85 = g2 4 oY
Aol oA 2-Y 13 Fo] WHHARMX)o|H,
Whe 78 APEBIR)O] =E5i9 S of AL
BE 490 ds EYe=z AFsH] o]dd
s 9AE S8 EFIE AlA"EC. #Eo]
EY 2R 2 85279 pFoz =o|7] 5|
Lesh gErt Yol 39 He 2 zE2 o
HE(EF)S E21E9XA s EY ©@HS =2F
LA A1, F2 e EY A
Zlolck, J2ju} oj2ish Wyl oFRe] 8Eg Y
a2 Aot 8514 YRS EYS F
S50t S SEHC
2) 7143
20 HAE ARRE F 2AIEY AEH
2H 22 &4 29 I A|"d™{specified
volume), ZHof 13 WHF, IHY S2THS
2L LR 52]7] QI8 Hasgt H(2FELH
- WA a8 AMAR)/(1-EFD) F Ao
Axsict ojmst wS ARESE Zia #AIglo)
EFlE & njAlggolch Al HAE AFSE
A% 22 st g sl 27l ZHAE(BIR)Ol
7o A<F Eof BRHVIMX)2; 7l ZFA(IRI)o]
or3] 24 IWHSARMN)ZE 2] #7)E(ARMX)O]
orep Hasict 2 490 EFle EYQo] ARE7
dol fAso o8 &A= ((field capacity
-storage) /(1-EFI))2} &o] ALk

- 47 -




4 H y &
NIRR T7| 2 (H: 0~5)
cont. 0 AxEA|H
1 asmsgFe] A7
2 1g/g T
3 ("] EE F7ist W7 Od)
4 A4A(lagoon)E &3+ B
5 Ad oh
| Zes U7 AFREHAEA] dRer W f¥He
U(EJFLHL’:ﬂ AFE-EiCY
- /S I FAH o2 YAEO Q1E F&
- HH7F GAEo 9lg 4% IDFTe Hls {3IS
grelstal FNPe 7 V¥ A& BlEFES
LHERHCE.
Bzt AE g A9 FNPE §35 m'd
EYO (T ton)g UEUL, FEo] H|E2
Fert0806.DAT o] A A3t OJ%L} IdH HEE
A’dstal o] IDFTQF &4 AElstH d& 4 ot
7 NIRR®} IRR+ stuUe] Atz g H. oE 59
1338 AR W7 A2 152 Y.
IRI AHs TIRA FD F7]
EY 4£Fo| BIRO| =E3i=A] offep FatstA A5
W = FA A 27t AW AR &7 We
Uojutx] otE=r). IRR=0¥ 7% IRIE 022 2R3
T3t Rl &% U 9F2 uio. 5 W7t
RIo| HA" A8tk A2 E’:l%‘ Aoz *}RQ 3
2537 RIo] A9 A57HA0] met Af8E Zo|o.
(2] 0~365)
IFA s & A% 34 vjE AR 1A
Abs AH] FAAdR~E dAsk= Zlolth. BFT7F o]0
SEE A=A @T Atdrglo]  AlH] Y2 E] Ao
Up7F SEE7] J7A s 2] e
(" 0~365)
LM A3 Al&(Liming) & (Ho]: 0~ 1)

APEXE

ol AMEAE Y pHe S7MPIL/Es

s wRoly mafE LAY AR UE Mo

Age Algdold @ 4
HgoA o2d 752 °

lth. @2 Ei APEX
QA ¢t 1322 LME

12 448 ol 7158 A¥e 2= ot

- 48 -




g c H 2 y 2

LM HA8)A EQR A4 Hlg B A4 I F AE F

cont. StUE pEIsE A7) Alggolde EYY 4Hdsr 2 AHE
M7 AshE oWshr] Yol A3 AlEE HR=E St
0 EY AdsteE Jshr] ¢ Z2ash v Ahse=

88 N3]

1 A3 8|88

IFD 12 Ay 3=
15 MY (E+= tied ridges)> w714 S0l Lol
oAl A2 |e gttt &2 AYAIZIL e
/e AzndIe] #HALe AREE EXs5H7] Ysh
OtE Tt APEXE 1y Ae] [d, 71 ¥ oy
o= AlEdold ot 1 A ZE [FDe Aol
Agdold HI=A AFEE ZAAFSH] Yo AFEEH
(He]: 0~1)
0 2% Ag; A|ARL Alg2o]ld o #
1 Algdold H+= 15 A A A"

IDR | BN M=
A5AR Hijp AARNEHY, FAF molm, =3 Hjp
S)o] BE2HE o] £85 AASH| 5] EAECH
(H9): 0~2500)
0 Hi& g
>0 g A|AEWZER]S] Zlolg U™ (mm)

IDF1 Vrx2E 53 8y
Aex2e 53 WAl 4ubels 8l& Fgoluf HH|A]
Hlg A¥ Hs ] = ApxE S A AY]
NEd 742 02 UG, ASZEE o] &g | YAl
a5ty AA|=(FERTO0806.DAT) =2 AEoA B|&E
oS sttt Wisr HAFEY AR F2 48 ZHE2
Hlg W3 692 Arggd. A== "z Hse
AFRE]D Qe Hlm ZAEJ mehd eI H3o)
Ar]steE o2t 7152 AT B4 ol8F A=l
@4zt o] s g AdAst= 7ol vfEA5H.
;(.
=

1. Control ot U MNUL= ¥rcA] MAAsfof 3t

ASETE EASIAl QAL 7150] ARLLE 4 o
7152 BlE WEst AR s AEAl gt

- 49 -




i)

“

W &

8 IDF?Z

54 oFdFO2YEY A 1Y HEER AL
715 W OpYORNE 1Y JIEERE ASY AE
Ag] 3go] ot elR A e

9

ng ARE AFE A8 3Pgol ¢lg A% 03
L&A} ofEANA e 18 J1EERE ALEO
H AAlE 2] AE(FERT0806.DAT)O| A B|&
£= #ich Ay Wil gle A9 B B
682 ALt ol 7|5e A2 GA
Qofete AEE W Wil AlE 5
of Y W9 UASIEE WES A

1B ok
2
o]
PR
i

>
-
Q
[e]]

o U
C

22l rE ol R

o
fu o
_EFIJ
|

o rlo fol
N
rE

2

0
hast
O

=

o |m ol
ox
1
i T

o
rlr
),\J
i)

_,d
ol
sl
ol
o
0

A

NP2 whEA] Ao} gt

9 IDF3

At AR Ql Hlg Al

AZ% 2] AE(FERT0806.DAT)S] H|E H3EE Ysich
dHE" HII gE HAEL @2 Elemental PE
Z71goz Arget AAPH ®IUb 8l A9
gdle Hlg W3 532 A7|goz Ab&sich o)g
155 Ala B AHEE Al=do] Qs A= B
HorE AME B9 dHlm YAEA9 AR Hoet
YAoteS HSE d7A5h= Zo] viaA]si.

kX

10 IDF4

AHS AT Ak HE AE
A3% 2] AE(FERT0806.DAT)IA vz W3S Qs
A=l o] gl AL ZEL Elemental N £7]3

o=
AFEET. 24dd et gle 4% 222 dHla Hs
528 Z7Ie= Apgertt ol 7lse Alw B8R
e A=l gHete dElE Hlm Wb AR E

Hlg 2AEAS] A ®#oe dAstEs ®HoE
AR st 20| vlaAl st

K'
ES
1. 3}9jgel mde] BFT, FNP4 2 IFAL ¥hSA]
a7 lofo} k.

- 50 -




i)
[n

A
EIR

W &

11

IDF5

AE 18 7HEEL AHE
(A EAA 92 1F HEERT A5 AEal)
A AluE 2]AE(FERT0806.DAT)oA H|E HEE
Hiich 489 Wart 92 oo 2 =ae g ¥
682 27|30 ALBACE o2F |5 AT A

8% Aslo] giojete HElg vlr WsI} ALREY 8=
2jrEyo] MEY Woel UAste® e WYsis
7o) vhatalsic.

f
2 fol £© 49

.
e
1. 319 mfyo] FNP59} IFAL ¥r=EA] AAE]ojof
gt}
2. Control 2] MNULE= ¥I=A] AR E|ojof gic}.

ol
>

>
o
blo ol of

i
=
ju

a)

i)

oo
~ B
o

m
opP=2
o O ppx
1o >
>
M
|m
&
|
re
>
)
n
&
=
rlo
id)
=
%)

A =
e o
o
b
i A
Ewps
W)
djo o

Y,
(an]
ke
Tl
S
(an]
=
=

-1000 45 WY T A2 =22 o2
1 a3
=

nx
o

o
D)
offt
r ol
=
rr

W

1. BIRO| & 7} o] AF2o] AM5Ql &g A|AH
s AAsol AL2E T, BR: &4 59 BE
2o MEHT) Zgo] A A
b2 Qqlo] 7|¥t BIRS AR wi: E9F 4
Aw ®- g0k 2% Fo| BRRo| cjrtg A9
A X717t obd m Bl AtgEIcks e 99
of Btt}. ol AAI7|o] TIho] o] b5
b2 7242 Zolct




i)
In

rE
4>

EFI

£
ge fASE AAELE 2
o] YuEg [T 9E4 s AAHE &
G AAo] SiFHCE. HAte] WPl §ELg] HER
o2 QL UAIA| Qch wfEhy AAL wsfo e
EFIZ A%stofo} sttt IRRo| 0U A(UXA) 002

[ L
Aok 2

x

VIMX

rO|"
N |
of
10
<o
l

o] i
rr & | o

o}, of2) A2
Qg
xLgo]
2o
R =hgof
Wz =
AHE EE

x| ghect,

N
oli
=
_IOE
ofo
i
o Bt
L
o
AN
=
ot
o
1o
=)
%

eipe)
B
Ol
=
=
%
o2t
ol
o
Rl
b
Ja)
i
)

o ML
o O,
rf rlo |
r|n gjo

-

=
c}
2
kil

ErE
=3
=
2
24 mio
oo @
Ha
4n
>
>
ofo
m
e
o
ox
Ho
4n

gA] ghect. E3F ok
ot M489 who| VIMXe £U
=]

mOl‘
Y
ofo o off

o

3

4> oo rr 2wl >

offt it

il

ARMN

o gaglo] 271 Wit
o

2 i
P~

B
i
N

H

h Aol 5188l 24 Wi g ).

—

ARMX

22ke] Abs ) Aol s18slE At) WhHmm)eR
& AE WhE HEE 29 MEEE g T

- o= —

BFT

AMS Al8] 39 AEAL N AEHA QR

AtE AlE] AA 7]52 BOROIA] BIR7F sk At WSt

les #TH. Aee 24 AELA £F0] BFTY =

Zatel da vjat AHgoe med

gtof o] glo] 08t 3% IDFTE Hl= AP} Hojof gitt

0.00 &% Hl&

0-1 518¢ N ~E2|~ v]g. (1-BFT)= A= 518 A4
~ER|A0] Bl g7 SUsIcE

1.00 N AEZA glg. BRY 748 A5 AlH S

>l BFT?} 1Et} 3od Az v]la27b AME3E o
BFT= EY Wl ppm(g/t) Noj&t.

FNP4

ALS U2 A8 (N)
ALE AR AGN AEAS B3] 5] TR
2 xgsl u]aW)o) NS AS ATeE A89] 1
(N AE Ao S mojct HEss uE A

o ulfE40] FeIE ke/haoltt,

Z: 1. BFTE: $h=A] A sofo} ik,

2. o] 471 RSt IDF4E 04 2 4 Qo

- 52 -




i)
[n

rE
N

=

2
O

FMX

A}2E 97t N H|E

sfotct At 7Hsst A4 8|29 #oigH(ke/ha). 1130
7R ol4te) Ago] AASHL e W A
A Ay A Oﬂ Ahgd Zloloh. Aa

2R 04&7@01 Ago] Ag=o %é o]
Sol= © o4 H]E?f H g A ¥t o] H
d7go] 7hsst Bu 2AENA FAIE 4 ok A
—-—IEH L7]— }\]-_Q.Ee}g A st 9)st x]—)\ﬂol- qE =

AT O
A2 o g © S

2 ol ol
4

B

o ¥4t sl M Ee g 2AE 5 oy
Oﬂ A—‘K%Qoi 01 5 |

1 4d
% 298 of ANLE 25 A8l A5 T

=

o 2ol ol Heizele M 8aiA Ak,

DRT

Hj4 AlARlo] AEo] AEAZS Qloj=d Ae ARE
(@ =29)

AE v ALEZ ole madolut A&sHAl AlshaeH
= d2A7IAY 2271 &7 iiﬂﬂ*i S25] AAst
=4 4 €ol 23 & Ut DRTE Hig A[AF0] AE
Al AE AAstE dele Alds Yujeith of=et 4%
AIF2 @ B2 S8dYH. Hies LE5HA] We A%

02 Ygict. (Be): 0~365)

10

FDSF

okl rir
Elﬂ_lmma
g
Kl en ©
Q.
i QE
H b
2=
oo 5y
ofnt 2 o 2
_i&
=l
» E
>
rin g
£
_l_
@]
% o
ol EL
r ru>;
iz‘f,i 0_|..
O, iy Mo
nx
g

S

uﬂgxer’!ﬂémilﬂﬂmlor{rié
%)

QO
|
Da)
Hir
e
= —
lo
o
= ol SO e
2 Ao o> L rok ek

- 53 -




b |
=

=S

LINE 10:

, 1™ 2.6

g

1

A Aol A3y AR}

AA-Alof-de8 AALY] Hel= EAST(conservation
practice)9] aatof wr=t th7f 0.1~0.90]ck GAR} gl
e He =VIRZ 1.00tt 24y fAlS GRSH]
MAsE ] $siA PECE 0.0c2 248< 4 ok o]7lo]
grENS o oid "o 7] YEE oAl AEGHT
fzol B @82 duidez FHAd dHE s
o] Jle2 FoA e FEsi
(PEC=10.)91 A7)1A o)
Algeold aegs 9
o 1,00087F BEQF S HiE =ofl gt AAY
FFHZ dSsted w2 MRS 2o

o
(o]
ol

oz

>,

N

>

19

%

E 2.4: Contouringo] ojst Pgr ¥
=38R A (%) P

1 ~ 2 0.60
3~ 4 0.50
6 ~ 8
9 ~ 12
13 ~ 16
17 ~ 20
21 ~ 25 0.90 50

SHAF m2o] 50%E A7IMoR
Zol: 25% F7he 4 Qlck

Bl
i)
]
=
v
n)

DALG

VLGN

- 54 -




Y W o5 u g
3 VLGN E
cont. 1 A4%7h SAIste stelgielel vlgo] 0ol VLON:
StEA] Oofofo} et
4 COWW N A 4~(wash water)?] F4x EUHF
[RR=4 0|1 A8x7} &4 3t nje] olaje] 7158 7|1
olg iRt WastchE e 0.1501ch. (49l 0~1)
S
1. Ao dFs e 51999 8|&(DALG)O] 0
A T COWWE HHEA] O(m’/ 52 29l/D)olofof gk
5 DDLG  A4x x871 AUl FARes gasts At
IRR=4 mjgt Hasich (HH: 0~365)
E
1 W4xe) PSP s19YRY H(DALG)| 0
d ©ff DDLGE ®HEA] 00] & ojof gtc}. (Y ©9)
6 SOLQ FAF SIAG A BAE F 7SR Qg AF) JHH
210 u]g
A HEilE AeEE o7t AAE F 7SRl vlE
IRR=4 mjgt HQsich (¥ 0~1)
=
I W49 gYS Wi 59 99 H[Z(DALG)| 0
d o SOLQ& gt=A] 00] & ojof s}
7 SFLG  A4E A7 A A AR
of Al 22802 B RR=4Y 907t "o
stk VLG7H R4%e] 887} 27 VLG0o| £7] A4
8AY %9 VLG=VLGO/(1-SFLG)oIc}. (H9): 0~1)
8 FNPZ | &4t HIZEE AHE 1A 7H5EL HLE
£AP7} IAPLO| 2952 IDF2>0% %9 1A 1718 99
oA A= (kg/ha ©¢])
9 FNP5 AHs 7H5Ek AlEF
IDF5>04 7 Qoat &4stelct o 7152 71&En7}
kg/ha D912 Wag whF AEICh 88 /HaER:
g TEoA & 25 QT (volume ©9)
10 FIRG A5 Wl 8% 53 Az}

o] A QIats E9F wolo] w843 ulg7tx] A
2 Qe #8alct. FIRGE set>12 AReo] #r9] i}
A18-2 383t

- 55 -




2= | 42 g8

LINE 11: 94 : A-94), 12 2.6 A%
1 NY(1) sid A=9 WS Ui 715 (4 1-4)
sl E}Hoéoﬁﬂoﬂﬁ AIRE= JFE 227 98 AL ge
(0)= Jeﬁg} AL} o] GHof|A] Ho] T thArel 71E &
Ho (4 mde] NCOW)E AdHstes ot 7t &

7} fd%ei% Ao =xo|x W= sksta|(control
table®] GZLM Tt st9]d% mo] XTP)S M4t
(#9: 0~10)

K'
e
LNYE i AR s oy obas dies ¢
= d7g= oo ettt
2. Y oA g=o] AAEZ] YSHA ST AFE
Eﬂ?) e AE AE-E greA] mESfoR gk 4
271 7FE0] 04; 7ﬂ°(Owr1e1" B), NY @ XTP
.u.ll‘_“— NAEr 2 ),
3. Mm Fraction of Day(FFED)7} 12 A& &]o] 9}
O(HERB 1) 8l 715 $alt A= 2AEq)
EJrUrKl o

10 NY(10)  SF 2o WS oy JtE (D 37-40)

ol s9IFAClH s1Fol AEHA % Y @
AL So] BF A JhRS] WaE Mg
me] NCOW). 715 %27t Hasel 2279 95 of
HI(GZLM)E AMESLES SFTHH: 0~ 10).

[e] »
1 XTP(1) | 2 7t 229 ¥S 3184 (2 1-8)
ol 7t WBe §i5) WA Exfsio} st ALE Ha

(t/ha)g Yt} 71%0] o] ]8R] o|57HA] 22 o ¥
2 FUHL 7R HE }\}E_'LE o 7|

HJorf |

o] sl A e 7

ez}
control table?] ¥ 3|2 X|(GZLM)7} A=Y

10 XTP(10) 7 715 S2io] S 881 (2 73-80)

% 9mg o) WAl Edsiob st A2 Hay
Wharg WUC 7150) ol S8 olshin B2 o
2 7% W$=e FUD 15S BE A2g 9

Felgelol oish el 1014 127kxl e wrEEch

Olt

g9 U 7

- 56 -



[23 2.6]: Subarea(".SUB) ¥ A3 oA

S Em T 0T HAIEER em o R
1 0 172772011 1:98:54 PH A2 | Balines
o a 0 a Z

200
0.00

0, 04200
0.0m
€.000
0.000

1276.900
u.00@ 0.000

Ta Aammass

B EE-EEEZE

=]

0,0000 0. Doao 0.0a0@ 0,0000
172372011 Iﬂl!:BIDFH A3 | SAlInASOSI6I0N0
] g i L

9 0
17.96 ~56.75 D.pa
0.100 0.0010 0.04200 0.010
0.000 5,000 .00 b.07500
0,000 2,000 0,000 0,000
0,000 2,000 0.000 2.000
[ B )
256, 100 a, e 1270008 0.000
y 2,00 0.9m 0.000
G o o o

0.0000 0. 0000 C.cao@ 0.0000
172772011 1:38:34 2 A1 7 Salines052¢2010
o a o o 2 ] o
“%b. 24 0.00
0. 0010 0043
a,000 0,00

2,000 0.000
g.ﬂ 0.000

2.000 1270.000
Q2,000 0,000

L1
LA msssas
-1 85 oL LonL®
o DODm- e = eEE =

& aaaans
@ e

2 :
~EoE5oBEELSE LE-BS-XEENE

o, 0600 0.0308
147272011 1:36:34 FH A4 © 3alinasB5i62010
2 a ¢ g Z g

17.95 o.ba
0.100 o 0.04200
0.001
4.000
0.000

EoEEEER

1270. 000
0,000

0. 0200

£7e
g8

- 57 -



2.6 The APEX SUBAREA LIST FILE (SUBA™".DAT)

APEX Subarea w14 A4 25004 4PH Alo] met 7]E0] Y 2E 3199
g o] HAES AAISHH Eoll AREECh sHY 2] AE+= APEXRUN.DAT mbof =2
£ slege maol wWse OjAM ook o mAL Ag Aoz Hoj god
SUBACOM.DAT file?9] dA]= 2™ 2.79 YElY 9t} Subarea 2]AE mpd2 ARR-X}7}
A% 2 9Ix|%F APEXFILE.DAT file UollA] els]ofof it}

[ 2.7): SUBACOM.DAT m}d A3 oA

& TextPad - [CAAE#WMANUALSVAPEY, WinAPEX, GIS APEX MarushAPEX Source cadeiSUBACOM. DAT)

BN % GG W Tk el s Wl T L
o - B2 QT HR RGP e W

- 58 -



2.7 The SOIL FILES (FILENAME.SOL)

7z Bl dig delEe EY B md)  filename.solz  {AIEH
SOILO806. DAT = AMEAPE AdEE o] F )M AEste 547 aig st ES
W #i4 INPS9F Yx|sfiof gtoh E9F 2]AEZ “UTIL SOILLIST” W3Ho|E S8 HA
75t

i)
ne

|

filename.sol2 TF23F 72 folg @42 mahslir],

LINE 1: &4 : 20702 @A}
EY 530 digt gurAQl 49

LINE 2:

ogk

A1 107 Be(fields), BE F &7} B (A4 S ARV 23 (£53)

= w4 u 8

L -

1 . SALB E9F oM = (albedo). (A 1-8) (HO: 0~1)
EQko] giAlStE EIQF SANR} UANFS] HlE= O A=
BAIECL Az 32 EYo] mA S48k 2T 9

grolofof gict.

2 HSG 29588 B9k (1=A, 2=B, 3=C, 4=D). (4 9-16)
(EY: 1~4)

O]= AFAALE EH-=(NRCS = 7
47}R] H88HA D502 2835t NRC
Staff(1996)= 2gstd 129

AN AR &
ettt 7 7tsdo 4=
Hge AR ZZER

do] zax AL FTFLS
Se AERoR %2 A5

o
m
o2

T
N
>
ofr
ox
o
rr _>;,
g
fm
O.rOrJ bii
il 0
rlo I g
|o
by EL
e
A

tm
oS
m
>

un =
=)
e -

o ML

=
QL

Pt
oo i
Hl T =
ol

I
re

My i

oln =

ch 4 &

A5 5= HAe O £ Ao ARes HolH
SUEEY 41 g=et v JHE 2ol TR
o] oMt aEdlM 2FAY BEES THRE Yoo
o] EYZ T A=Y % ATes /HIH.

wel
to
2}
ol




3 c W 2 a8
HSG € 248 ¢ H%e 0 =3 3582 /14 5¥oz
cont, 52 4%0| OlfBOR oS3l AL WA 50
olon] £ ARl VaAL ARdels ATee
Lejc). o] RS L3 4 HUEL IS 92
715%)
D 945 & 92 o hS A ATEL Mok £
02 %2 ¥ WY /I54S Holk A E9oln
e 97 Astauie TS EY BY P30 AR
vy Bb HESS /1 B, AY 2R A2
9le] EAlo] €2 EQpolct. o] £ U]g 13 4%
dgge moln

B 2.5= USDA Soil Surveyo|A] EY2 L57sHA 15
oz PESILU] AEE AAS LA HolEch

3 2.5: Hydrologic Group Rating Criteria

L Hydrologic Sail Groups
Criteria
A B C D
A= 18 A9 (mm/hr) 76-114 | 3876 | 1338 | 013
Hat £ 5 {mm/hr) SPA0 | 840-254.0 | 84-810 @ <84
Tt EA 3= 1 0m Zoje] | 2540 | 84.0-25%40 | 84-84.0 84
/P Alesh= S{mm/hr)
e RN v Ny Low Low Moderate | High,
ARfske 5 Very hi
D9 ®= cemented pan >1016 >508 >508 <508
71x12] Zo}(mm)
o5 o~z IF A/D B/D C/D
Ala}rgi7R|e] Bt Z1o](m) <0.61 .61 <061

e

Ao | e
2% ox mﬂJ
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re
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= EqQk

PrPlEe slolcrield Wolrh, o AT AR
cm Ul WABRITIE o o] K Zolch. AT AR
o] 50~100 cm AolofA] WA He 2P B¢ TEL
W 5714 o8 Sol, ColM B2 £71slE Zold. Aa
o] Zlo] 100 cm ofslollA] WA 7§ N Wi WA
H EQf TE2 100 em o]4e] Ao 7|isl o,
FSiolo] 29 2533 AR Ue) 22 ARl gE),
A A& 50 cm £40] EHA 100 cm ool F1E 591
oK) b BR) AR, OFE Tl 0 ofE 3912 Z3k

2
rlo
e
ox

4> ot o © 4

[S 2 I O —u L

% AFUA 50 om ol HE/PLE FUS TFl BE EQ
T 59 of2) 5004 100 cmBRElY) HEA F94S T3t 9

Al ERORRE 50 cmolulo] HEA 592 718 BE EQ. 2R

aa-my RS B B WRES B,

AEZE AEpEel G8-
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gtk 0 2.11(0)2 A%

=
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o c H L y £
33 2.11: A3t 7HA|9] Z1o] oA
a%(a) d2(b) % (¢)
X|sh+=H X4 Z10] X|st+H E7] 20| X|sh=H Xl 70|
g c H 5 y £
7 GWST A5t AlEaF (2 49-56) (9] 0~200)
ol= AlEdo]d AE7|d o8& JHsSh AsHr AR
(mm)ojtt, 25 A= 002 A
8 GWMX Fd Aoty AFF (B 57-64) ((HH: 10~500)
Ff A5k M S (mm)olct. LF 40+ 002 AA
st
9 RFTT A6k Als AIZHE 99Y) (B 65-72) (H¥: 1~365)
22 AL 08 dAsich
10 RFPK B/ (EAFAL 4F) (B 73-80) (FH: 0.01~0.99)
22 F4ooe 3oz Frt
LINE 3: Al : 87l 2C(fields), BE T 8712] € (24 B4 ARV 23 (553)
1 TSLA 23] 2 ) EYS9 + (€ 1-8) (HH: 3~10)
27 EYf WS S & 2 zdo] AlEdo|MdsHA
2 3o EYS 5 AAGSTH 7] EYESS H ¥
203 FT5t £E, ¥ L Bt 3 So4 O+
02 4L HestA ALY 5 YA st AHEo] 2|t
§t 02 ANEF mof E zde o]Fo] siE 59 ¢E
a 25 KA A BT 4 dok s s
o] FALH ANZ o]f JIee A B @ 2 gE U
22 A& Ago] I 5 = E St




IS s S

TSLA Ao EFE ~(TSLA)Q| B9+ 3~ 077}7‘] o|tt. TSLA

cont.  olst Fo| YeE|e A0 E PHS ML HEE )
sl EASS s 9o EYGS Eo]: T A0 A ELE
ooz woz BaWLh &7 2 @e ZTKEC)
7L 2 52 AU o #2002 WA 2]
sato] Qofutxl oA ©eh. AMG AHEZQT, 7F U
ZTKE ZRstes gt

XIDS EY 33 25 (2 9-16) (H9: 0~4)
£ B3} Al o FA 8122 dSshed Bad &
w2 x|2sb] ol AFREITH 2o} HEE o]8Y & gle
A9 E9fo] CaCOs2 ERFL U2 Aol XIDSE
002 JAEC]

0 E5t AR Qb N8lA U wHHA 29

1 Bv]CaCOs ofz7te] &3t

2 8]CaCO; AU 420 23}

3 8|CaCO; & 579 23}

4 QY o FA B|S(PSP) BE LH+HT BE
P (kg/ha)

RINI  AJgaold A& A] A=hd4 (2 17-24) (2] 0~300)
2 oOppRisE Ak R U4F SEA0L E: Ea}
vy FAE Agne Fgsted 9= vt AlEd
o\ A A BAEAE BEHT H5E {71 N
AL 22 d5sted AHEEH. 23t 32 AY
oI EFoA g5 B dojdtt. ®3F siE TE9
A% dae S7MIP1E 259 AL 0 C % N ¢e
F715H ok o)t Sha 2 AAE o8 & YA @
{7HA] o @2 Al{to] A4E Aolzt= AE Qulsitt

XIDK E % Grouping (8 25-32) (H¥: 1~3)

1 7heejuolE 7123 FE(11R) uWRY Ak
_CJ> =

2 2 EYT.

3 AOlElo] EA|(smectitic) EY 2L EIZUCIE &
o= 2:1¢ WAy dedz

ZQT =9 4 THA (E 33-40) (HY: 0.01~0.25)

2 mge ZQT(R% A A8APE AW 34 S m)

urh o 2 S8 M A WA 58 2EAC EUE0

AAE D A2 JUER EgEe] 47b TSLLAS
o}

— O%
S TR s e ALt

J
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gick ojnf, Algol e AA|sHA Hul AMRADL X Agt
24 EQF-TH SH|(ZF)o =23 o FA] Algolde
U ZQTet ZE7F YR Foke Aol & 2
o2 0.1 mz dAstch AN JEE= TSLA, ZF 4
7ZTKE %

(8 41-48) (H9: 0.05~0.25)

o] 52 FAloch £ Yol of
SATIA ANERE Aol Aloldol Fodch,
ZF7} QA 9ot Aol £ 9L olg 0.1 m2
ARt A FE TSLA, ZOT 2 ZTKS &=

7 ZTK

ABolH A 5O AA EFE T (F 49-56)
(F2]: 0.05~0.25)

£ 29 ZTKm)E0} SAYL 2 R Wi 52 BY
olefzl Fo| EAISIAl g AL 7MY FAE 2
29 €ek ok ofRe] Yest we Rolate
AA EAL Fol EASA Les 5] gt Ao
Wit AlsgEich AR B TSLA, ZQT % ZFE &

]_

ofp¥ re
9,

s

L

|

U

"‘H (o

8 FBM

bpo] @ujA A W 57] C H|& (& 57-64)
((He]: 0.03~0.05)

9 FHP

25 AL Y §7] Co vlg (2 65-72) (H2: 0.3~0.7)

10 XCC

SOTS 53] AH5o2 29 AS(EATE AR &)
(8 73-80)

LINE 4R 8= EFS stud o 7i9 dolg @ (Fd 107
g2l 1 1070 2E(fields), D= o 870 S 3 (

LINE 4 Z




i c H 2 y &

LINE 5 BD 29 Q@& 9 (t/m’) (HQe]: 0.5~2.5
IA YA A EQFe] F S84 H[EE EYY
gAYty sttt pp=MS/VT. S+ £48YE 54
EYF A2 02 7R FFo|H EYQ & BAL EYO]
2 B3 A AS O 28 8AUE= 1.1~
1.9 Mg/m® Ato]7} ©lojo} i},
(1) 87180 ¥e ELS 1.1 Mg/m’ 0|5t

LINE 6 UwW Q=AM EoF A8 2k (Ho): 0.01~0.5)
1500 KPa £+ -15 bar9o|Ae] EY 28 dEHm/m).

% é oﬂL o=z x—w:—loH:,]-

LINE 7 FC A7} SL4Fo|Me] EF 8 Y (HY: 0.1~-0.6)
33 KPa = -1/3 barofA29] ¢ 45 skHm/m).
T2 AL 008 AdAsitt

LINE 8 SAN D] 3=F (WO 1~99)
EF U =2 & UXI=Z717F 2.0~-0.05 mm Afoldf] Q=
2 AALS] v]E

LINE 9 SIL AE 3heF (HO] 99)
Eok ] AlEQ] 62,%* Qx}=27]17F 0.05~0.002 mm A}o|ol
EF YA v &

LINE 10 WN %7] 7] N &% (4H9]: 100~ 5000)
AP AL Al,i:_rﬂﬂovﬁ A Al BE B BAA A&
W =23 97 AARE 5% 71EH 8 AR &
At AREART 7] A HrE MAYSHA] P He
of APEXE 71 24 &g 27|35HA ®dg N/Mg
or ppm). 2§ 7420 002 AHA3It

LINE 11 PH E9F pH (89: 3~9)
Byt A HFMLE|Y Qe 80Ol pH. ol HE
Zz=2 001 M CaCl;, == 1 M KCI2F &2 EA £~8
ofol] HAlH EQ 89 v]go It &2, quinhydrone
T= 7|Er Aglgt A= 55 AMRSe A9

LINE 12 SMB AA7)9] & (Hel: 0~150)
ol w3k AFAY Fr|9] &(Ca", K', 5) (cmol/kg)
22 AQoe 0oz HdAs},

LINE 13 wocC Q7|8 A =5(%) (H9]: 0.1~10)
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q H 2 y &

LINE 14 CAC E ko] ERAFZFE(CaCOs) %) (H9]: 0~99)
CaCO; 28MA|= 98A 1} aragonite HEjZ F =3, w9}
|zt Sojla] gAT 4 9t} CaCOss AS)Al EQkoA] &
AR EQFO] pHE F714717] St S3A = AME-E] 7]
T 3t 2§ 42d= ouoz Fr

LINE 15 CEC go|l & wsr8eF (HY: 0~ 150)
Ede dol= “’J%O FOoJA ZHSHA T EYE
24sts 58A1717] 8 ”JROJ Fol2g et A
o]cHcmol/kg). B8 ALo= 002 73

LINE 16 ROK ApZ &=F (H2]: 0~99)
2 mm ©oJ49] AHS 7M7) sample?] Hl&. olE 59 2
mm©o| AZ2 E5HK] £5H= sample?] H|go|t} A5HA
oz mA=EC}

LINE 17 CNDS %27] 284 N =% (H9]: 0.01~500)
AFEAR= AlEEo]d AE Al BE EYEO 284 A4
o] 5=(1x FF 7I¥hE A48E 4 UAtHeg/Mg). =&
ALo= 002 HdAgict,

LINE 18 SSF Z7] 284 P =2 (H9: 0.01~500)
AR AlEE 0] AlAF Al BE EYEO] 284 P =
T(Hx 5% 7l¥hHE AA4E 5 UAtHeg/Mg). 2 F&
o= 0o =2 *“‘ A st

LINE 19 RSD A2 ZFAF (HY: 0~20)
old AEo] EY u/Yoll Eollle Hlo]ufAl] <F
(t/ha), 25 Ao 002 dAsich

LINE 20 BDD Ax @A7AYG (o8 AX) (H2: 0~2.0)
QY HER 5 EYO UL(t/m’). 2 AL 0o
AAgch

LINE 21 PSP ol &} ¥]& (H9]: 0~0.9)
B O‘Xk #H SAH ?_194 g, 28 FRo+= 002
ARt £ 2E2 o] Hl& 7%]/%}3}711 =g o] W&
%‘%46}71 ?4‘11*1 B %sﬂr E XIDSg 4.00=2 4H
aflof Stct.

LINE 22 SATC 23} AT E (HY: 0.00001~100)

sgo| mepEols EUES WL ulg. ms} 42

o =2
AERE EQF 2% 94(94 2R 2F AR
(hydraulic gradient)?} Z2Y¥ AlA s ELo oist 4

29| o|% folyg FHAL. E3} FHEEE PE
Aot 002 Fr} £ YA 428 g5 ofat
Aol g achmm/h).
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q H 5 y &

LINE 23 HCL A1 28] AEE (H2]: 0.00001~10)
(mm/h). 2§ 4= 002 dAsi}.

LINE 24 WPO %27] 7] P =& (H9): 50~ 1000)
AFEAF=E AlEdo]A AJAF Al BB EQFSo|A BAE 24
o &= {7 A FE(IE FF 7I5)E AFE & ¢
CHg/t). &5 420+ 002 dAgstch

LINE 25 EXCK 3 JEF =% (Ho]: 0~200)
g gaoz A A 7l EY UAL] BT £A]
st= LEE9 F(g/t)

LINE 26 ECND AR (Ho]: 0~50)
28 = B FEFE0 Uit A7) Arr. HE H8H0]
£3l4d @ FdHES d5c17] Hsl AFE-H(mmho/cm).

LINE 27 STFR R RS0t AH$ AR 5= Alg2ko] 8|8 (HQ]: 0.05~1)
E§ 7:100ﬂL 0o =g 2\47:-19_}1:,]-'

LINE 28 ST %£7] E9F 28 A22F (d9: 0.001~1)
Alsdo]id AlEF Al £7]0|| 0|8 7hsst BA} S430] HE

LINE 29 CPRV A 428 £= W §50 2289 £5 vlE (HY: 0~0.5)
35 HALo= 002 “%c&ﬂf.

LINE 30 CPRH 9l 29 #4 = WY 550 gl 8= vlg (HY: 0~0.5)
28 ALoe 002 dAst

LINE 31 WLS 228 AR (HH: 0~10000)
AbE Al gl Bolofa] WG B = 2]0dS mEehe T
Mol A 84 F sh AN JYEA] 84+ 11 C/N
H] &5 7HItHkg/ha). 25 420+ 00z gt

LINE 32 WLM A SR (19 0~10000)
oA Eoli7tsotal 849 Gr7Ie2 HAEE 27HK] 99
Al 498 % shikeg/ha). 25 74%o= 002 st

LINE 33 WLSL xR Jax|9 212y sk (H9]: 0~10000)
Jade AEzA Hog Agrsty AF9 AzyHg o
@5HA oh= 5 1EAtoltt 0 =2 Hof APHES
7HtHkg/ha). 28 FL0= 002 dAgsot

LINE 34 WLSC g2A IR 9 &4 3=F (H]: 0~ 10000)

Sat 2 U 129 Wi 40 Aol Byt AR}
glon) BE §7]29] AwkEel 7 golch w4 of
CO, Moz oj7lo] Exjgichke/ha). 28 Z9ole
oz dAg
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LINE 35 WLMC A Jax|9] B4 dkF (H2]: 0~ 10000)
AFAISE 92 WLSCeF WLME #Fx EEJr(kg/ha) LnB=s

Qo= 002 At

LINE 36 WLSLC 2xEA JAR 21249 &4 32k (H: 0~ 10000)
AEAIEE e WLSC, WLSL 2 WLSS Arxsict
(kg/ha). 25 Fo= 002 RS

LINE 37 WLSLNC | =& Jdx] glade] &4 3tk (Hol: 0~10000)
TEA PR 2lad dl& W AAe & ARAFE AF
2 WLSLeF WLSE #&ghtHkg/ha). 25 742o= 0&
2 dAgict.

LINE 38 WBMC djo] @ ujA0o] EFA 3FF (Ho]: 0~ 10000)
AoRele A-F9 &4 & (kg/ha). & HAfoe 002
Aot

LINE 39 WHSC vy ws]gq El4A &= (WOl 0~10000)
Lt BAEL OE 2 54 BEEE 840 F{Ho
NGst= v &2 BEallste EYQ §7] Ao tigt /g
X @AoltHkg/ha). & 74%o= 0oz A

LINE 40 WHPC 2% vago] BlAa 3=F (HO: 0~ 10000)
254 BHEE= AEAY s EYF S22 4
2 JiEd g4o|tHkg/ha). g ALos 002 HAst
ct.

LINE 41 WLSN T2A JdR 9 A4 s=F (Y 0~10000)
Wﬂo& A2 WLSE #xE3ShHkg/ha). 25 720+
0oz MdAsich

LINE 42 WLMN ALY SER9 Aa 3=F (2] 0~ 10000)
AbMgt A2 WLME #&EgHkg/ha). B8 HLo=
0oz A7gsict

LINE 43 WBMN ylo| QujA0] A4 dHF (Ho]: 0~ 10000)
Aol AFzE0] A4 e kg/ha). B 42+ 002
A sty

LINE 44 WHSN g vago] A skF (H]: 0-10000)
APMg A2 WHSCE #FAgHHkg/ha). 28 4L0=
002 MA s}

LINE 45 WHPN Jae wAEo Ai dHF (H: 0~10000)

AHAIRE B2 WHPC% Hatike/ha). 25 Ffoll=




[2d 2.12]

E@(+.SOL) o+

[>
[

A oAl

B G Sewch Yow Tocw Meoos Qondoue Bindow e ax
: : T
GU[PERE /2B - - WW oY 0T HR TR o 0]
ALTOGA (LgC) (SIT] Runoumber i =1
.18 3. LE0  50.00 100.00 75.00 25.00 §0.00 .00 oo s
HS 10 10 W15 a4 W32 1.00
.73 4 J4E .57 i 38 1,45
1,32 1,41 1,42 1.50 L0 i.20 1.20
a8 .19 13 17 a7 .18 11
.36 .37 .37 .35 ] .33 .28
12.49 B.60 B.60 12.30 12.30 10.40 22.20
59,23 60,10 60,10 59,40  59.40 64,20 1,30
. 159800 590.00 €15.A0 550.00 407.00 406.00 216.00 108.00
7.07 7.07 7.20 7.20 7.30 7.30 7.30 740
15,95 15.5% 24,00 24,00 233,00 33,10 231.30 1%.00
L2 ELd B 85 4 w21 «11
.00 .on .00 .00 .oo
17.50 27.50  27.%0 2200 19.60
.00 .00 .00 00 -0
ir.03 26.00  15.50 64.68 322.0%
4. 53 16.3F  14.8% ¥.58 T.33
.la 04 03 «30 «27
1.19 L4l 142 .20 120
.50 .50 .50 S50 +50
§.52 5.63 5.85 T.66 1047
. 06 08 .08 .10
20.60 10.23 10,43 19.46  10.50
575,50 48,55 31,67 36,32 99.46
.00 .o .00 .00 .06
L.00 1.00 1.00 1.00 1.00
] 1.00 u .0z .0z
260.00 92,00 S0.00 34.00 25.00 23.00 2 E5.00 195.00 160.00
&5.00 3.00  10.00 ¥.00 b.00 9.00 2800 108.00 10%.00
&.00 L ek 09 500 4,00 #.00
113.00 14.00 10.00 9.00 27.00 82.00 68.00
27.00 3.00 2,00 4,00 12,00 45,00 46.00
3.00 .on .00 .00 .0 2.00 1.00
110.00 34.00 10,00  9.00 26,00 80.00 67.00
299.00 0 79.00 54,00 46,00 93,00 260.00 199.00
00 2622.00 2127.00 968.00 €66.00 450,00 528.00 ®35.00 1166.00 &34.00
9203.0013112.0010471.00 BE96.00 B675.00 E600.00 EPES.00 5656.00 4023.00
.75 26 .1 0% .07 .08 18 .55 A4S
1.74 -5 .30 1L Ao .18 .51 1.87 1.71
75.93 57.44 31.45 2379 16,31 13,11 28.10 7V.6F  46.6%
209,00 171,00 FR.00  €4.00 30,00 45,00 #6000 0500 VE.00
960.00 1331.00 1057.00 O77.00 OF5.00 S46.00 S77.00 S6T.00 483.00

o
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2.8 The APEX SOIL LIST FILE (SOIL™".DAT)

APEX ES} 2|AE= M 27014 I

Yol alAED 29 750 o] &t Soll
nygel Mse mADth o mUL &Y
) 2.139 et Qlt} Soil 2AE

Ql

=
2]
a

5F &1Al

— o

2]
a

of o} 7|&E Bdd L& EY o
AELX APEX Subarea mtd Y T & EoF

A2 mEch SOILCOM.DAT me] o=
mtdo] ol AREAPE AFE 4 AR

APEXFILE.DAT ml Ujol A Ztolg]ojo} s},

[2Y 2.13]

& TextPad - [CAAgRIoMANUALSVARPEX, WINAFEX, GIS APEX Manual\APEX Source code\SOILCOM DAT]

% He Edt Sewch Ve Tock Macres Corfigus Window bep
D BB =@ ERE DO QY HR XN

SOILCOM.DAT T}l 233 04|

e B

&7

1 ABILEXE.S0L
< ACUFF.G0L
3 ACUFFE.SOL

7 ADLER.SOL
8 ADAIAN.SOL
9 <B0L

22 APIEON.SOL
23 ARFAEVTL.SOL
24 ARNOUR. SOL
25 ARMETER.sol

52 hevEnar.fal

File SOLCOMDAT. 10479 bytes, 527 bnes. FCANS!
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2.9 The OPERATION SCHEDULE FILES (FILENAME.OPS)

oX
|o

YHHO =2 filename.ops EE AY MU Hadt 22 1YL=
(opv1ellAl opv7 H7HR|= Tl A d39] f¥)oll maf ohE ojujep ¥
2 Qlt}). filename.ops TtE-2 OPSC0806.DAT(EE AMEAIZ} A]ASH o] 2) U
Eg} &lofof gt

0

2 = LS g o2
LINE 1: g &AL 20709 FEAL
LINE 2: 4] : 207) =E=(fields), 2= F 4702] & ($59)

1 LUN  NRCS Ex] Ag-3R318 EQZ & 49| EX| A8 WS

(8 1-4) ("¢ 1~35)
ot moA EA] AFEAL 1S (Land User Number)2f=
o] 59 Ed& Axg. aEA ET & o] e

23 A4s 2Rstod) AHgect

[# 2.6]: &3H E¢ 0538 55 34 ¥

- ESR IS ST A B EX|AIR

EX|o] & AE o5/ A¥E A B c D 55
574 BA AE - 77 86 91 94 1
28 2F  FA FE S 72 81 88 91 y)
v % F3F 67 78 85 89 3

=AM S 70 79 84 88 4

” ” U435 65 75 82 86 5

S04 & HztA S 66 74 80 82 6

4 ” 43 62 71 78 81 7

285 AA 74E) S 65 76 84 88 8
4 “ %43 63 75 83 87 9

s /d N E 63 74 82 85 10

” % 3 61 73 81 84 11

SuM & HEkA S 61 72 79 82 12

4 4 435 59 70 78 81 13
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2.11 DAILY WEATHER FILES (FILENAME.DLY)
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2.12 THE DAILY WEATHER LIST FILES (WDLST " ".DAT)
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£ 245 fsl 7P A8 e ¥ 4= AEE 71X WDLSTCOM.DAT mpd 9]

IH WELE A7) Y3 AGATE DA BAE DjUe ALY FA o wpEct,

-

[2 2.17]: WDLSTCOM.DAT mdoflA &9ls IX WE4 2|AE oA

& TextPad - [C:\Documents and Settingsiesteghch\Local Setlinps\Temporary Interne! Files\OLK1 SOVWOLSTCOM [2).DAT *]

!
Bl Edt Search Yew Toolt Maorod Configure  Wondow  HeEpD . & m

Cod a2l " o WTE T T DY U Rt e (W2
I TH0s20. 007 T AUSTIN CAME HATR =1
2 THO6L.DLY T =1
TXOST3, pLY = = .
4 THOS64.DLY ™
S TX1048.00Y TH

& TX1063.DLY
? TX1138.BLY
C TX1348.DLY
TX1800. DLY

b

TXI66S, DLY
TX3734. DLY
TX4093.DLY

TS
THA705. DLV
THS 094 . DLY
™S Ly

I TXE2T LY
2 THEE36.DLY
3 THET 4. DLY
4 TX7633.DLY
S TX7983.DLY
1€ THEZTA.DLY
¥
e
b

I THESLS.DLY

Biddangdagdadadaddadddaddaaddaddagdagdagad

BIS SPRING
CARMICIIAEL

kS RIESROe® H"‘!
S THYSBS. DLY

53 THTEMPLE.DLY
£4 0CQ200€0.wth
55 FCPTEME . DLY
%% FeeTE

1431

REESEL
WES{ACD Z ¥
TEMPLE

EEE

PCRTEXL.DLY
5€ ELEAYOZ.DLY
TXIEMEYS '-

50 WISacST DLy

W SL¥ PRAIRIE

U1 VAURANOE.DLY WA OFANOE




2.13 THE MONTHLY WEATHER FILES (FILENAME.WP1)

2E g@X

APt

29 €2 24 EAle mEels .wplolAd dejdo. o] me2
WPMIMO.DAT(®= ARGAPZE el o] F)ef 2jAEd] 2 Eofof gty 2 2H2 of
gt G4 FHA(Cwpl)E EE A0 AR ZARE Z7G5H7] #5) WPMIMO.DAT
myg AUttt APEXCONT.DAT mdd tf NGNoj 0 Ex -19 720 ojl& 2E &
A RreE A Ath= AS ofojeint. ®=ob 2

|=z]
AR =
G4 dAts HlolHE o] &8 4+ gl W @XE Adsted AHEET. EE @ #F

. =

r_l

|~

2

ol

F=d €8 GHNE AEE
47} APEXRUN.DAT mdofl AAI=o] QA ¢ts AL s 2Tl 519199 &
d59 = % 4=5 A4s7] s WPMIMO.DAT ofd W 7hg 24t =9t
2 zltopdich, XCTe YCT7F SUBAREA mpdol UEh} QIA] 9FS 700 & mg Jaie
SITE mfdo] YLAT®} XLOGE £99] 9wl A5 g ZAAsH7] 28] WPMIMO.DAT U

Vg 2RE R JEE WAL 2H FEAS Aok AT

LINE 1: TITLE | A9, @Al 20709 <opsl 2x}
LINE 2: TITLE A9 A 20709 Luj#l 2x}

LINE 3-15 §4]: 67]9] E=2 1444
(F53)

FILENAME.WP1 w2 (2}9] 304 15 ztzhe 127]9] WES 7ixln 9u, 1€o]A
12709 77 7 98 s sgsch

o
=
1
123

r
o
jt
B~
=k
ox
i)
_OL
[N}
>
Do)
ic)
=]
0%

LINE 3: OBMX Y "o Ao g7] 2%(°C)
LINE 4: OBMN g9y =@ A4 7] LE(C)
LINE 5: SDTMX SDTMX €4 0] %9 €¥ F+ 7|& HAHC)
LINE 6: SDTMN SDTMN 92 2|x 250 €9 =P 7|5 HEHC)
LINE 7: RMO o Y99 A2 mm)
LINE 8: RST?2 dd ZaZo] digt 94¥ " HAHmm)
A o] JHEHYE 4L 022 EAE 4 T
25 A2 0oz ZAST. (0 4H)
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u% ol m R RN o LAl = R = i
gy o <V W R W M_m E W ﬂ. < = i K <
0 f o 2]
! S N o _oo ° X © Ui JJo </ %D Mu_ ~
T oh ™07 oo X e Jou A o B £
o {p &3 {k of B 2o ol T — %05 e 4
2 < T BT~ T o O Ho
o of of @ @. L OFo} < = - Jﬂl B R oF
< 35 5 - T T B X _.ﬂtmﬁaﬁoﬁo Iz
N ol ofw o ofu | g A of T ﬂ.ﬂ = v . A W_ﬁma iy A°
s i ofl BT N | Bl meﬂqm :",_mamm BN mogn of . B
_m_.—__ HL . A_H . MﬂE . mﬂE N . mo ma o . Mﬁ_ﬂ_ (9.0 I . . MﬂE
ap) = ™ = 1 =
= = = = = 0 T >
0 = aa) <
o & & = o & =
& S = S ® = 2 9
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[28 2.18]: Weather(*. WP1) I} A3 oJA]

De Gt Sewch Yew Ioon Megos Qonfigue Aikw i - & x
Dl B@RB '8 & - N ST 0¥ LR AR e .m;
10 T CAMERCH
LATT = J0.85 LOBO = '96.98 ELEV 118.9 TPS .SH = BE.9TPE 8.H = 187.5%
BS.95 16.3¢ 22.53 24.71 30.07 35.93 36.39 33,00 28.1% 21.07 17.13
3.23 S5.11 8.83 13.38 17.64 21.1% 22.73 27.49 15.69 14.02 8.42 4.40
7.8 6.71 5.98 b 3,36 2,76 2,62 T.76 3.9 4.88 S5.81 %.36
6.48 S.87 S.76 4.98 N84 2.47 1.49 1.8% ¥.85§ S.18 S.98
E1.20 ES.10 &0.70 D4.2010%.30 &2,60 36.90 40,20 B0, 40 74.30 g8 .90
12.20 11.70 11.70 15.80 18.%0 15.50 15.70 15.00 Z71.10 20.10 BS.00 1
1.8 0.61 0.9 2.30 .37 1.280 3.63 Z.78 4.20 2.38 0.99
0.15 0.17 D0.16 0.17 0.17 6,11 06.09 0.09 0.13 0.12 0.13
O.44 0.40 0.3 C.40 O.42 O.44 0.34 0.3 O. 40 0.37 O.a4
6.89 6.40 6.12 6.2 T.03 4,93 3.72 382 5.65 4.96 5.6%
19.00 £3.40 16,50 29.50 46,30 31.80 47.50 32.30 33.00 30.60 14.50 |
11.23 13.85 17.67 19.59 23.17 264.51 26.03 24.60 20.76 16.77 12.66
3.3 S.11 470 12,43 17.%E 20037 20.92 20014 18,01 13,23 3]
4.5 4.55 4.84 4.89 4.3 4.3 3.94 383 3.3¢ 3.6 4.18

wr
u-
o
a

141
F:ranmei
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2.14 THE APEX MONTHLY WEATHER DATA LIST (WPM1"7.DAT)

APEX Monthly Weather Data 2] AEX= AlX 21104 AHEst QkAlo)| ozt oj2] Ad
de g8 A #5x mde 2AER FFo] AREE 4 lth Monthly Weather
Data 2] AEX= APEXRUN.DAT mjdofA] HE 2 BAIFHTEH, EH =S4 A9 ofsgt 7+

oo 249, = H Aot A HE X o W W2 mA|ES Qloh o] MU A}
S #AS 2y 7" 2.19= WPMIUS.DATCQ] oo|tt. Monthly Weather 2| AE IO}
Yol2o ALgAL XAF 4 QJout APEXFILE.DAT moA A2 4 Qlojof i},

[2 2.19]: WPMIUS.DAT Mg A3 oA

B TextPad - [CApe\VMARUALRAFEX, WinAPLX, GFF AFLX Manush&PEX Source code\WPMILIS. DAT]

T De EX Sewch Yew Tock Magor ConSgad Wendow bep .

D@Y BSRA| . LB TO QT HR TLR e o W

1 AL . NT 1 33.45 - BASTFHEAD _(CH. 7
2 ALBIEMIN . WED 3357
3 ALBRANTL W71 31.58
4 ALFRISCO.WFI  31.43
€ ALOREEME WP 12.70
& ALHEFLON W) 33,65
T ALMIWNIEV.W¥1 34,65
8 ALWMOBICE WF1 30 6B
9 ALHOMTOO .WFP: 32,30
1w A:.I'G,:SE.‘.! SF .73

12 ALOZARK.WE]1 31.47 -

13 ALROSERT 0¥ 30.%5 -

14 ALVALLEY.WP! 34.57 -
15 ARSENTON .WT 1 34.55
16 ARCLAREE WF! 35 47
17 ARCOFEIN WP 3%.40
18 ARIUMAS .WF 1 33,88
19 ARTUSERR WP .40 -
0 ARPOADYNC T mnmn -
21 ARFOSTEM.WF ! 35.13
22 ARMODE WP L n.mn 83.%
23 ARJCHESE WY 1 35.83 -20.7
T4 ARMARMOT .WF 1 %48 -01.%
I5 ARMOSRIL .WT I 3%5.13
6 ARMOUNTT WP 34.855 -
27 APMOUETA .WT 1 36,33
28 ARMEWPOR.WF 1 560 -0
29 ARSILOSM W91 3%.18

AZC, WPl
3 L:ICUI:_A Wil 3145

32,57 -110.72 L m"L" & SE
34,55 ~1L2.47 AZ PRESCOTT

A7 SASART

34,50 -109,37  AZ SAINT JoMMs
A 33,17 -110.%2 AZ SA CARLOS RESRVOIR
&7 ATSASARF WP1 ] &R -111. %8 | I:J
»
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2.15 THE WIND DATA FILE (FILENAMEWND)
WINDMO.DAT (Fi= AF2A[7}F MERS o]2) a]AEo] =

L.f

AHGAZE EAbe] WAl ot tf7]o)

L=
1_

bed o)

b 27+

(o]
Penman-

It (ACW>0,

|

—

°

Q
Penman %

A 4227 ol
m
|

1

=

[s)

=it
| 24

84).

=(

=2

o]
re 12749 "eg s

49 12709]
2}2}
10 m EoloflA &%
|2 Higsid 2 m =

3=
B 428 F5(m/s), B4

=

3)
oA 0
Clak™
0

O

O
R ~E
B <
G Ho

o o
Ho

o
=2
H e
o

b (

FILENAME.WND o (2}Q1 30)14 19

12704 7tA] 24 &8

LINE 3:

QIR

°

TITLE
TITLE
31 61
Il
UAVM

LINE 1:
LINE 2:
LINE 3-15

DIR1

LINE 4:
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DIR3
DIR4
DIR5

LINE 5:
LINE 6:
LINE 7:
LINE 8:
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: : > x ) - T~ N IS . ) T R ojm
o mﬂ s L ﬂxf_ﬂ o L3 Hio Hlo mw m_o = gl B £, — B o
: _ .u A < _ ™ B 1% —
£ o - ~ A Ho am =r 5 T 5
0 — un 1 uU L ..A ]ﬁ mﬁE 7 MﬁE 1r
I : " - w G o1 Ho Ho 7% ~r N
6 : . 3 T A o a3 T -
o ~ to & al(n o - b
@) & © Wo = nal( il X 3 -
a oz o to & T K il 2
a o o Wo & gl i
A = = N -
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|4
ic)

[33 2.20]: Wind(".WND) m}d X~

A oA

Be Gt Sewch Yew Tooh Maros Qonfigure  Mindow - ax
D §@RE =8 & - N1 QY LA FLR o0+ [NR]

T CAMERDH -

.00 Lo p
4.50 4.55 484 4089 403 4,27 3 283 13 3.8 4.0 4.3
14. 1. 11 8. 6. - 1 2 = a. 11. 12. 11.
5. 6. Se 4. - 2. 1. 3. 7. 6. LT 4.
4. 5. - 1 4. . 18 2 5. LR & 4. 3.
2 3. 1. 3. 3. 2- 2 4. e 4. 3. 2.
2. 4. q. 4. q. 4. 3. 5. 6. 4. 3. 2.
2. 3. 1. 4. 5. S. 4. &, B. 5. 3. 3.
7. . 9. 13. 15, 1. 15. 14. 12. 11. 7. 7.
11, 15. 0. az. L 2 1%. 1. 14. 12. 12.
17, 16. 18, 21. 6. 3m, . 15. 14, 17, 16.
7. T 4. o [ HH 3 4. 9 0. B
3. . 2. 2. 3. S 5. 3. t B 3. 4.
2. 2. 1. 1. 1. 2. 1. 1. 1. 2. 2.
b 2. 2. 1. 1. L 1. 1 1, -3 a,
F 3. 2. 1. 1. . i. e 1. 3. B
T §. 8. 3. 1. 1. 1. 3. S. 7. 9.
12. 8. 6. 3 1. L - 4. 8. 1. 13.
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2.16 THE TILLAGE FILE (TILL"".DAT)

d)

TILL0B06.DATS] %2 RS =U& B4l o[o|M 7Py B#EAQ EoF 2] T
&

ol Zf FAd2 HdWs7] YaliA AFE £ 28719 Oi7i ®©47F EXIstH o]2qSh
U784 2= TILLO806.DAT mHd 1 3t 22 2)AE3S} g]of 9l TILLO806.DATS]
T &2 492 Alesty 8719 GEAtR o]RojX & F/dEof Qi

- = H 5 y &

LINES 3-N &4 17]e] 29 o, 474e] A(4)2 oloixl 1o =e, 17he] 2

2, &) QAL olFolt 1o} We, Lol g &, 4rfe)

AR o]FoAl 9] BE, 8719 €= o|fofil Z/le "-E

£4H SNIA BY ($5)
2

TNUM Ay WS (¢

7tE ol Eske o 7oA 10%E HRtet

1 -5) (H9]: 1~c0)
ArE. AGe i O U A" YRS S Hotd
2 Aotk ofE 59 AW WS 95 o] ¥4 dA4n=
wAGlo] A Ao F2sHA "ot
2 TIL AR /3] &Y o] & (E 7-14)
M Aol Aed olg
3 PCD =3 g3c (4 16-19) (H9]: 1~5)
1. POWE: AH] 53 7]#2 717 o] 71Al= detdoz
E=E|Q} Zo] T2 7|4 £ AH|E AQlsh=r
AHE-ECE
2. SELF: AHA| =3 7122 7R UATE Z8RIAY
RHA| Ardof AFE-ECt
3. NON: o] 7[Al(Ex= A= AH 53 7]34E 7K1
UAl o FH7|Mo] Qle OHE 7|AIE & HAY
sfjoF 3tk
4. IRRI: T2 %}y
5. CUST: a3 A)
4 PRIC Juf ZFA($) (2 20-27) (H9): 0~999999)
of]: v/ or= A= cost ($/ha)
Ayl Fofstes AA 289 FH. o FHES S5t
7] YsliMe, £7] BA] 7FAA 10%ES At
5 XLP 7] J7HS) (& 28-35) (HY: 0~999999)
AE 7H4. 29 7HKRl= dEY ol e vigett 27 A
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4= LIS U8
6 HRY AZF AFL(h) (B 36-43) (H$]: 0~8760)
A & A7t AR AT
7 HRL Ay £9(h) (9 44-51) (H9]: 0~999999)
A7k AL S 9l AR o
8 PWR =3 ThQJ(KW) (F 52-59) ((H%: 0~900)
ol= gul9] Utd T+ ZL=EOIE Holt}
ZIZ29}EX].341 = up=H
9 WDT E3 Z(m) (& 60-67) (HL: 0~50)
FH7 @RS 7IEAY SAY o AMK|5h= B2 Yelth
10 SPD +d 4=(km/h) (B 68-75) (BH: 0~200)
A87t AAsste &
11 RC1 ejy] A 1(E2 76-83) (BH: 0~1)
ST A2 American Society of Agricultural Engineers
Standards Engineering Practices Data QhAE &xE A
12 RC2 23] A 2 (9 84-91) (HY: 0~5)
S 452 American Society of Agricultural Engineers
Standards Engineering Practices Data QhAME &x A
13 XLB +&A AR (B 92-99) (HH: 0~1)
S %2 American Society of Agricultural Engineers
Standards Engineering Practices Data QhiAME &xg 7
14 FCM Adw 4AH £4 (4 100-107) (EL]: 0~1)
3 %2 American Society of Agricultural Engineers
Standards Engineering Practices Data ¢Hf{AlS &&xg 7]
15 RFV1 71} 574 & 74 1 (2 108-115) (HH: 0~2)
ST 72 American Society of Agricultural Engineers
Standards Engineering Practices Data QhAE &xE A
16 RFV?Z B 54 4 i 2 (2 116-123) (HH: 0~2)
S %2 American Society of Agricultural Engineers
Standards Engineering Practices Data QRS &x 7
17 EFM 17 2& (4 124-131) (89 0~1)

TEHe ez Qs ag &4 v dF 2o VAl &
dzvt e 7teAd s d%dl ol w71+ Ald 5
29o] 10%E ARSI 714 &m&2 0.900] "ot W A~
dof g0l ol 71A ag2 AlAFL] agd siEHTh
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Z c LIRS o8
17 BEM  oleit AxRgel W) NADat UIN2 £ A9
cont. | EPsP] Aol f¥o| FWsts AT Bub opet pale
molm, a2 U 55, 7|EF Ay BE S% il
18 RTI Al AR oXFE($/%) (€ 132-139) (HL: 0.001
~0.15)
B2 oAg(@ olAtg)Tt ABe ol vlgte| Aol
19 EMX 33 88 (8 140-147) (H: 0~1)
Arde] 23t a&(EMX)2 719 A7 o] WA
T LA £¥E = EY #Ue FAFEE AL AF
A 3 OJ—Er)Ql ngolﬂr. RFAL w9 g2 He2
A7) YRl ol et (EY BH E& F)
20 RR 34 Aol s ABEE 499 2 AHAZ|(mm) (2
148-155) (H¢]: 0~100)
ol EF WYAZ Y EY BU xEo S 2
Mk Yol AR B mEo) ofat BAe Iy
S AWsm AL8” AR 7lpd met A ol% xu
AEE o&5=Y AREEICHPotter, K.N. 1990. Soil
properties effect on random roughness decay by rainfall.
Transactions of the ASAE 33 (6) 1889-1892.).
21 TLD =3A Zol(mm) (& 156-1 63) (E: -2000~
500)
L (+) g2l Zo| gte =Y ofzfg ]
2. (0) 29 @2 A4 #17] =0l(cutting height)E 2]0]
3. E3F W2 %o| FIA|Z ARG (mm)
22 RHT o]% =0o](mm) (& 164-171) (H<]: 0~1000)
571970 Aot Reoln ok B0 g o
23 RIN olgf 7+A(m) (& 172-179) (8%): 0~200)
717k gAshe ol Zte) Azl x42e) o g
AX5H{H, o]z 7FAo] TILLO806.DAT Wo m& 7]71]01]
wep AdshA dRgE|ofof gt
24 DKH 1 AY Eol(m) (AYE AMESHA %2 4¢ 39
ozF &) (& 180-18 7) (HY: 0~1000)
ok 23 Aol ARY 4 Ak SR Pol IFL
&},
25 DKI 137 AY e AZ(m) (AFE AHESH] @F A%

ol

WMo g Fob) (& 188-195) (HH: 0~200

—
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3 L y &
[HC AA Fe: (F 196-203) (HL: 0~26)
0 A2, B4 71E
1 222 59
2 AEE Fol| g 22
3 AlgFold £F A2 FolAl YL 18] 5
4 EE]
‘5 o= [S ] 4
6
7 A
g
9 Ay
10 97 2 27)(28h
11 AY(ginning)
12 &¥HHauling)
13 Ax

14 3FE(Burn)
15 &9 o](Puddle)

16 220
17 23 Ae 15

18 1 AL ot

19 9 A

20 W2 FA]

21 9204 7HEERE RO
22 A= AE

23 EataE] Y

24 FekAH AHY AIA
25 "l AlAED 8= FA]
26 Hi¢ 85 AH

27 N3] Al&

HE 23 78(0-1) E: A3A A& &8 (2 204-211)
(9 0~1)

28 AY(HC=2.0). ot BAANN AAY A2 2
shapat & Al2 223 u|gg Tt

olggl U )% B oflel 43 zge WE
(HE. of2f 0.1)& Alglo|dsiLt, =u &g 2%
(HE=0.0)2 Algefoldl 1=t AL8E]7|% g},
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W &

28

ORHI

AR B 23 Jbse 28T 20| § vloleu)A
tH
a

o] HlE& (E 212-219) (449 0~1)

o e AR E: A ABL AT A9

CROP0806 DATUlol] A%l 58 xj2-8ct 945}

0<ORHI<1Z F%o Algoldd 42 AHH)EH

Sdgttt. ORHI>1Y 4o Y=&(keg/ha/d)a 2.
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rlo
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Mo
25
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b [
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k
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o
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2l
in}
g

B Hu
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|

P
L

. 3t
LA WAl Seold AHEY 23T HIZ ST o

ool AW
MY HI 541 28
T

s}

7]

—

o] Hkg/hajelct. oE 5o = 1uf2/He] 4& 24
2

kg/®o] 4H|Eil Eot &

29

FRCP

S/HRIAl L.
220-227) (d2}: 0~1)

30

FPOP

Aoz A5 FaHE A M vE (R 228-235)

o
T L -
ool AHEE 4 otk & ol 23

717] dlel 8" 4 k. ot MHEES FAsts
Aolck. FPOP>09] Alio] WA1E mjolct @A =

A2 olo] wtat ztashA Hot.

AE AEE daAZ7] 9

<o o}
a -
ANERS) b HEAY olgd AT ANTE YA

3t

T

31

TCEM

4 HiE (B 236-243) (F9: 0~9999)
Je] Arg oz BiEE s ©®49 < (kg/ha)

32

STIR

A4 #AT STIR 3 (B 244-251) (F9: 0~200)
STIRe EY 44 d& S50l
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[2d 2.21]: Tillage o}j¥ A3 OfA|

0 X

Ded BEARE | P D (w2 TN EER e M
[ § {1 ] 1 F3 E] 4 L] [ ¥ [] L] 1] 11 i 13 1] 15 =
o E 1) FLST =y HRL R wiT SFD RCL RCE A VRi VR I FTl
1 TRIWACLT M&E 7861, 320. 120G0. e B.3 o.on U007 Z.000 ©0.300 @.5:0 0.000 ©.0C
2 TRAACOS P IRIND, 320, 13069, u, .3 0,00 o.p@F  F.000 0,300 B, %30 0,000 0,00
3 TRAWAIDE PWE 18760, 320. 12000, 30. .3 0.00 [N 2.000 0.3100 0920 . 0 0.00
4 TRMWTILP Mg 24200, 340. 12060, L .2 Q.00 D087 1.000 0,200 8.920  0.000 €.0L
5 TROWEECE POWE 24200, 340, 12060, %1, 6.3 6.6 0.09F 3.000 0.200 9,920  0.000 ©.00
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00360 B.0130 9,633 8.72% e 5.05 1%5.18 16,00 2,50 4,73 G,48 @.38 196,80 0.20 180,80

0.0%60 B.0130 0.6 m.13 1s .05 15.10  10.00 .50 4.78 .40 Q.20 100.00  20.20 1230.30

0,030 0.0070 0.633 9.2 - 5.05 15.10 0. 1.0 1.7 g.40 Q.20 0. 0.0 1809

00130 6.0120 1.3 1818 -5 £.01 1518 10.08 1.08 4.75 6.40 0.50 100.60 20.20 180,00

00130 9.0130 0.833 0.7 19 ®.0% 189 10.00 1.00 4.73% .40 9.30 10080 10.20 180.%

0.0140 0.0130 0.633 0.3 L. %505 1595 10,00 1.00 475 0.40  0.20 100.00 20.20 180.30

0.0120 0.00%0 0,633 0.7 M. 5.00 1595 B.00  O.50 475 0.0 0.20 10080 4.47 7T

01500 0.1 1A bR 4. .08 1595 e 0w 4.7 .40 Q.30 200.0 .41 15.79

L0109 0.0170 3,393 3.183 b .01 1510 1. a.50 4.7% g.40 0.20 100.00 22.50 40.71

0.0200 D.0180 3.390  3.390 3. 5.00 150 10,00  1.00 4.5 0.0 0.20 1O0.00  20.20 130.80

0.0200 B.0180 3,390  3.3W . B.00 1510 0.0 1.0 4.75 0.40 0.20 W00 22.50 .71

0,0230  6.5160 3.5 3 345 i f.00 1516 1000 1.00 4.7 .45 0.20 §00.00 325 40N

0.0160 0.01%0 3.3%0  3.3%0 k. 505 159  B.00 0.50 4.7F  0.40 0.20 10000  22.50  40.71

0.0120 00090 3.390  3.3%0 6. 1.10  S.95  6.00 0.50 4.75 Q.40 0.20 300.00 22.50 40.71

0.0157 0.0118 3,390 3.3 6. 505 14T 700 0.5 475 0,40 0.3 10000 2.5 40.M

0.0311 0,003 .30 1.610 6. 500 1500 600 0.5 4.7 0,40 0.20 100,00 27.50 40,71

0.0150 0.0120 3.30 1,610 & .01 19.10  B.00 0.50 4.7%  0.40  0.20 MO.00  22.50  40.71

0.0150 B.0130 3.9 1.610 6. S.0F 1518 800  O0.50 475 0,40  0.20 M00.80 22,50 40.7 .

0,060 B.G10 3.9 1.61a 6. %08 1508  £.80 0.6 475 6,40 0.5 i00.8 2268 49,71 £.a7

00230 0.02¥0 3190 bW B §.00 15.98 00 a8 4.7 0,40 Q.20 100.00 2880 .71 0.87

0.0230  0.0730 3,180 2.38) [N .01 1595 A0 .50 4.7% 0.40 0.20 100.00 22.50 40.71 b.ar

0.0270  B.0IT0 3.9 3.39 6. 500 1595 B.00 0.50 4.7 0,40 0.20 100,00 72.50 40,71 0,07

00230 G000 330 §iwW [ S.00 159 oo e .5 .10 G20 a0 .M W e.a7

0,0240 B, 3.3 3.M &, 1,01 .9 LR 9.5 4.7 0.48 0.20 100.0 18, 0.8 6.0%

0.0230 0.0z70 3.390  3.3% 6. SO1 IS 800 0K &S 0.0 0.2 0.0 .60 471 D09

. 0

Ba [ femn Yiow Tmh Meom Codiper edes S i
Ol BSRM|  ERBC - MAISY T LA AT e o (0]
a5 [ A7 A (L] S 51 52 53 Sd 55 S 57
WACT  mECI M) PMPL PP STHD  STH2  BLOL  BLOZ  WUB FT0 FLT  ©ORM

] 2.43 0.0 I09.@0  J0.41  B.TL 2.3 %.00 .91 L0 1 0.00 .20 0.0g 0.1% 1% SUTHLANE

5 .48 B.E0 10508 4.47 177 9.1 570 B.01 0.8 0.3 o.00 .08 1.05 G CORN

] 0.43 0.20 109.80 3| .90 0.2 4.80 £.01 0.8 0.00 0.00 .09 0.00 10.0FATH SORMELM

§ 048 B.0 IS8R N30 G830 G.08  TOE B.GL B3 000 0.3 0.3 0.8 # STRIFTER COTI

§ 0.0 0.3 1. .08 .30 £.01 0.8 0,00 0.0 0.3 0.65 2 PIORIR COTTON

) 0.40 D0 . Frs | 3.70 £.01 (1 ] 0.00 000 0.04 0.00 15. FEANUTS

] 0.0 B-20 2 0% 7.0 ©.01 g.18 a.00 .00 Q.08 ad 3. BRELOMERE

s 4,48 g.:0 2, 0% e .01 g.18 a.48 [ B o, 83 3 3.CR0 SLMFLOGERS

TR 1 W% e 008 0,00 0,00 0.0 3 0. FALLDW

€ oo .30 5. ‘  elta elor ol olon  elon  0od 0.1 160 WINTER WMERT

5 0.48 D.20 Or &.00 .01 .z o.00 0.00 0.08 .13 150 SFRTEO WHEAT

] 0.40 0.0 < 0,00 .01 u.ae 0,00 000 0.0 0,13 150, CR SFRING WHEAT

§  0ag b2 W40 .01 608 000 0,00 0,04 3 180, EURA

5 0.40 o.En o0E a,00 0.01 .10 a.o0n @00 .08 LIS 150 BARLEY

5 040 0.20 5 800 001 0.8 000 0.00 008 .43 150.CAH ZARLEY

] g.40 0.20 o #.00 0.01 g.ae 0.0 0.00 0,08 0.12 AATE

5 0,40 0.20 S0 0,00 0,01 6.8 0,00 0.00 0,08 0,12 150, CR4 OATS

$ '] DR WA 3.00 0.0 g.aw 0.00 .00 .08 3 150 .RICE

£ o043 030 B 560 0 0JF 000 0.00 0.0 3 £0,RIE

§ o040 0.3 A8 38 e61 0.8 €00 900 0.9 A 70 wiees vEAS

$ 08 0.3 Wi 250 .01 008 0.00  0.00 0,09 3

s 0.40 0.20 AU 2.50 .01 g 0.00 0.00 0,08 | T0.LENTICS

5 o.48 6.20 A8 2.50 B.01 B8 .00 | Mili} 0.08 <3 0 AN

5 08 Db df 250 G GaF 000 000 0.0 3 70.CRRLA-POLT

§ 040 0.2 8 280 001 0.8 0.0 000 0.0d 3 X

5 0.40 D.20 2.50 0.01 0.1 0.00 0.00 .08 3 T0.FIELD PEAS

5 040 0.20 250 .01 09 000 0.00 0,00 3 70 SIBOER W3

5 gan 0.3 350 0.0 008 800 0.5 3 70 STIBAKIA

5 0,40 D.20 1.70 B.01 0.5 0,00 W00 0.089 W3 B CORN T1LAJE

§ 0.40 0.20 4.80 0.01 L 1] 0.00 e.00 .08 0.88 L0.S0REAM HAY

5 gan .20 200 B8 08 008 800 .88 @) WRLFNFR

5 0.43 0.20 1.50 E.01 o.ae 0.00 o.00 0,03 3 I% CLOVIR ALSIRE

§ .40 0.20 1.50 0.01 [ 1) 0.00 .00 0.09 72 ¥5.RED CLOVER

5 0.40 B.20 ’ 1.50 0.01 0.13 0.00 0.00 0.00 i) 15 .5WEET

3 0.48 6.20 .50 2,08 B.01 o.18 0.08 B.08 [ a.68 5. TRE

§o04g 6.0 .50 200 B0 g 000 00 0. ¥ 15 habL

] Al 0.20 22.50 o 2.80 01 a.12 0.00 0.00 0.08 A 15 SIMER PASTURE

5 0.40 b.20 22.50 0 31.90 0.01 0.2 0.00 .00 0.0a ad 35 WIMTER PASTURE

5 048 0.20 22.50 WO 600 B 0F 000 0.0 0.6 3 35.ALTAL WILD RYE

§  faf 0.20 .50 W 06 B8 68 0,00 0.00 .68 3 35 FISSTAN WILD RYE

] 0,40 0.20 22,50 «OF 6,00 0.5 0.00 W00 0,09 0,54 35 MBEIL RYE ORASS

5 040 0.2 22.50 W 600 ©01 08 0.00  0.00 0,00 3 35 WESTERN WHEAT 03

£ 048 0.20 12.50 07 600 £.01 005 0.00  0.00 0,69 3 385 RORTIER AT O

;] .40 0.20 72,50 o7 .00 B.01 (0% 1 a.00 .00 0,09 3 15, JLDGEIR WHEAT 08

s g.40 0.20 22.50 0 6.00 .01 g.ag 0.00 0.00 .08 3 35.CREFTED WHENT 08

5 040 0.3 10.20 W 200 e 0P 0.00 0000 0.0 3 35 BROME (RASS

§ 045 .20 22,50 % 200 e85 008 000 0,08 3 i X

4 &
L T
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[® 2.8]

CROPO806.DATY| 5% AlF o|l§ ¥ W3

A2 HS AE olF Aas W3 g olE g HE 5 olE

1 SOYB = A7 BROS | Bcie- AR2)= | 93 VELV | oJ/H=

2 CORN | 222 48 CWPS | YA % 94 GRFX | Z}opx]=

3 GRSG |24 49 BERM | §-4F 3t 95 CEAR | X]|E 72~

4 COTS | ~A3™g =23} 50 POTA | #+# 9 LBST | &e ge=7] =
5 COTP | 73 =st 51 ASPR of 23k} 2 97 GRMA | J2jol 2aja
6 PNUT o= 52 BROC ER=E=:)) 98 BUFF | =2 Jja
7 SUNF | si8le}?] 53 CABG | ool F 99 SGUM | n=2 =

8 CSUN | Ziuc) sfupelz] | 54 CAUF | =& ek 100 CASS | 7}Aha}

9 FALW | 3747 55 CELR Az 101 COWP | ©x]7)1=

10 WWHT | Zojiw 56 LETT e 102 CHKP | ¥HolalZ

11 SWHT | &=ojAiw 57 OLET FF5 A5 103 BAHG | u}olo} TefA
12 CSWH | 7juc} &af4m [ 58 SPIN R 104 BUWH | g

13 DWHT |58 2 59 CRRT 3= 105 PRMI | 7])&

14 BARL | Y7 60 ONIO ok s} 106 SEBK | AbRpupsL

15 CBAR | 7fuct He) 61 SGBT A 107 POAN | AjZo}=(zo})
16 OATS | A7 62 GRBN | % 108 GRAP | 2%

17 COAT | 7quc} =] 63 LIMA gul 109 PTOM | 7}22 EOlE
18 RICE » 64 PEAS 34 7] 110 BRSH | CRP West Brush
19 RYE 549 65 CUCM | £9] 111 LESP @ aa)=

20 WPEA | ZFu} 1% 66 EGGP 7}=] 112 ORCH | A=

21 LENW =% 67 CANT | ZVg§ 113 LOVE | A2

22 LENT @ HZ 68 HMEL | @& 114 ASH | E=quys

23 CANA | 7}P=2jol28IElY) | 69 WMEL | 54} 115 OAK |9z

24 CANP | F}l=el(ZEHE) 70 PEPR T3 116 SHBG | AW 2= JaAa
25 FLAX | o}o} 71 STRW | 27] 117 KNAF | ¢ko}

26 FPEA | A¥=E Qo 72 TOMA | Ev}& 118 INDI | olc]oF A
27 MUNG | =% 73 SPOT ALt 119 COFF | 74

28 SESB SO 74 SCRN | AP 120 MISC | <A

29 CSIL Qxax aldalx] | 75 TOBC | gl 121 PAVE | 2# x|d

30 SGHY |22 7Ax 76 SUGC | AMF 122 ORCD | 29

31 ALFA | ®&E7) A 77 FESC H 25 1 123 PAST | 2%A]

32 CLVA | Z=2u(¥alo]3) | 78 PMIL =L 124 AGRL | =7 - L4t

33 CLVR | Z2H{(XAH) 79 PINE AU 125 AGRR | &7 - 7A} 7%
34 CLVS | Z2H(AYE) 80 MESQ | m7] 126 RNGB | @& w9

35 TIMO BEREE 81 APPL A} U 127 FRSD | A - Jdoix
36 RNGE | =& 82 POPL e 128 FRSE | At - Ak=
37 SPAS | & =2x 83 BLOG ofFFAl o} - 129 WETL | &% - ¥ut

38 WPAS | A2 =2x 84 SWCH | F55%E 130 WETN | &&] - =3 oid
39 RYEA | &hsfjito] 59 85 DRYB AT 131 SWEN | &&= A9

40 RYER | cjdAl 59 86 FABN | #HF 132 HAY | Az

41 RYEG | HoZE 87 SOGR | 9+g &= | 133 FRST | A - =3

42 WWGR | Al¥ Qa]ZE 88 BBGR 2 sperEy] = | 134 WETE | &$A] - 23 84
43 NWGR @ B% BalE 89 EGGR | &% v} 135 AGRC | =9 - m3)

44 SWGR 7he "elE 90 JHGR EaE A 136 OLIV | g3y ug

45 CWGR |71 9= Rral= 91 GTFX | %A= 137 CITR | 7Zt=2 yw

46 BROM | ZjH2)= 92 COCB @ %<
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2.18 THE FERTILIZER FILE (FERT .DAT)

vl 223 mY9ol FERTCOM.DAT: o] A2E: 7pAF wmAel w)lg o 7]gt
Fe2 ZstH 2t E2F 4 A gig A2 S ZISiOL
§ c H 2 gy 2
LINES 1-N Al 17l19] 591 &, 47[19] €= 4% 1719 BE(F4), 719 &8 €,
871e] FEAIZR o]Foj7l 179 e, 87[e] = o|Fo%l 10719
dc 4474 3R] 47HR] &gt (%i%oé)
1 I H|2 ID W3 (A 2-5)
2 FTNM Hlg o] (d 7-14)
N-P-K 24 & k& 32 230I= A4 ola
3 FN ;2 N H|E (9 15-22)
d= JHZ vz o £A15t= 24 H]&
4 FP 2 P H|E (D 23-30)
A= JHIZ v]m o Exfsts 9 v
5 FK ;2 K ¥]& (& 31-38)
d= JHZ "]g Yo £/5t= ZE H&
6 FNO ©97] N H]& (¥ 39-46)
7EERt 22 §7] Hlgd AU o] A= HE
Al AEo] tigt 24 AlEg 58l 92 Flo]ojof g}, 0]
2 A7 FE|Z HaFECOH
7 FPO ©7] P H|E (Y 47-54)
7MEE Rt 22 7] vlgd AEHr} o] A= @
Al JEof digt 24 AlF2 EoH A2 Zlo]ojo} sty 0]
W2 A0 FEHIR E =)
8 FNH3 olml]o} N H|& (¥ 55-62)
AU oKNH;) FEi2 £X5h= vlg 4 A4 v
9 FOC 7] C H]g (& 63-70)
27 ©®a2 = f§71=/1.72
10 FSLT AY )8 (4 71-78)
g U @59 ¢
11 FCST H] & H]L($/kg) (& 79-86)
AR 248
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[2% 2.26]: Fertilizer ! A3 o]

Tock Meros Corgre Winckw
(DeW DSRD|: *B = - (AN 29 7 HR ESH «v +

1 G-FAESH  C.0iAD O,0080 0.0000 0.CC2C0 C.CO40 D.0900 0.3000 0, = |
I E=FOLT=5 ©.0010 ©,0030 0.0000 D.COFD €.COZ0 0.5000 0.3000 2, 2
1 B«FILT<F 0©.0300 E 2.
4 B-FOLT-C ©.0020 o,
5 D-FRESH 0.0.20 0.
G D-1-LANL ©.6000 2,
7 D=1sLAOE 0.7000 2.
2 D-S0-LOW  0.0490 3,
7 D-LQ-Lo#  0,5660 a,
10 peat-fsh  €.0L150 3,
Il bog={reh €.0210 a.
12 berse-fa €.0L30 2.
Vi F-LRIT-0  €.0100 2,
i F-DFIT-1 0©.0L00 3.
15 F=FRIH=3 0.0060 2.
16 P=FRSH=D ©€.0030 2.
\7 F-FRSH-¢ 0.0030 O 0.
19 F-FREH-1 ©.00S0 0,0100 3,
17 F-FRIE-F ©.0030 0,0100 2,
20 FFRSH=T 0€.0060 0.0100 8.
&1 F-LIC-B  ©.0040 0,0100 2,
22 F-LIG-L 0.0040 0,0100 2.
23 P-MFIT-B ©.0200 0,0100 2.
24 F-MFIT-L ©.0200 0.0100 2.2
45 sheep-fs 0.0i80 0.0070 2.
26 weal-fsh €.0140 0,0080 0. a.
27 10-20-10 0€.1000 0.0073 0. 0.4
29 10-21-00 ©€.1000 0.0916 0. 0,
29 10=34=00 ©.1000 0,1500 0. 3
30 13-4€-00 ©.1100 0.2007 0. Q.
31 14-46-00 ©.1400 0.2007 0. a.
32 16-00-00 ©.16O0 0.0000 0. a.
33 16-20-00 ©.1600 0.0880 0. 0.
34 16-20-00 ©.1600 0.0880 0. 3.
35 18-2€-00 0.1000 0.0786 0. a.
3¢ 18-46-00 0©.1000 0.2000 0. a.
37 19=00-00 ©.1900 0.0000 0.0 a.
1§ 20-00-00 ©.2000 0,0000 0. 3. =
1% 20-00-00 €.2000 ©0.0000 O. 3.
40 20-00-00 ©.2000 O0.0000 0. a.
41 20-20-10 ©.2000 0,043 0. a.
42 21-00-00 0©.2100 0.0000 0. a.
43 22-00-00 ©.2200 0.0000 0. a.
44 23-00-00 €.2300 0.0000 0. a.
5 26-00-00 ©.2600 0.0000 0. 0. 0000 0.
1% 2 0.2 0.0000 0. 0. 0000 a.
a2 0.2000 0.0000 0. 0. 0004 3.
4% 28 €.2000 0,0000 0. 0. 0000 a.
4% 28 0.2000 0.1000 0. 0. 0000 a.
54 28-1 0.2000 0.0611 0. 0. 0000 a.
51 30-00-00 ©.3000 0.0000 0. .0t 0.0000 0.0003 3, |
I ’ B Flem-b 1.0 A G A ARRH A ARRA A MARA A AN A AR & I r'_'
4

a1 BT Fans [ Fadk Beec Fac iepa I
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2.19 THE PESTICIDE FILE (PEST " .DAT)

d3A mrdl PESTCOM.DATE F& ol AMEHe 7 EHAd 25A
A JEE R
3 c Hoa gy £

LINES 1-N #A]: 5719 @& o|zoxl 1719] "WE(R4), 1719 s5d, 16719 9
TALE o]FojAl 1719] Be, 16719] & A4 o]2oAl 67]1_4
e, A8 6AR7HA 2 (REF)

1 1 4EA D WE (2 1-5)
2 PSTN ASA ol (B 7-22)
g UEAY Yt EL wAS
3 PSOL ASA 851 (ppm) (B 23-34)
go] g319 2 U= 4EA AB ¥ (ppm)
4 PHLS B U] A5A W7I(2) (2 35-42)
£go UEA AF Huot woz FaspIzia Bele

A (E9:)

g PHLF x]—c';e“ ol Y| A=A vrA71(Y) (& 43-50)
29 o Mol Edots 4 AFS st dog
BESPIIA ARl A7 Eohe 04T 250 AU
gaf AT (DY)
6 PWOF 25A A vlE (2 51-58)
ol H8d Z8A AMEol EFez A Wi

BlE (T9:%)

7 PKOC  2ZR|9 §7] C &5 A% (2 59-68)
Edol FAH A5A AlFe] d= &Y U dE5A AE
Foz e Poz EY &0 §7] Ha %S BFO
gt

8 PCST A=A v]8($/kg) (B 69-76)
751):1] )\LQ
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[37d 2.27]: Pesticide @Y A3 oA

m‘ﬂ A8RB e oo “ b N

2329 o:rllmﬂnﬁli

17, 40 4l .00 0.<E0CSENA0 0, &AEOEGEADE  O.ABRCACESEL - |
224, 5T heud 0.1S0000EAC) 0, 30000CESC2 .mnuu-uz 0.450000E+00 0, B0COCCESDZ 0, 150000202 :
3 MTREL 41 0. 3M000E+02 U.146000E+03  0.%00000E+DL 0. 4500C3E+00 0. 147000E+03 0.7000002=01
4 Absta 0.030000£400  0,30000CF+02  0.S03000F-01  0.AEA0CEAO0  0,10000CT4DE  0.120006%.02
§ hcaruben 0.13C000E+0  0,200000E+02  0.103000-00  0.5C0000E-01  O.2BI00CEeD& 0, 37T000CE-02
6 hesqlernte 0.4000008+05  0.28000CEs3  C.700000E05  0.90000EX00  0,3SC00CEeD2  0.BDCCOCEE2 -
7 ACIAIN 0.100000E+01 0. 100000E+01 0.500000E+0 0. 200003E+00 0. 3850008404 0,8710008-01
8 ACTELLIC 0.530000K000  0.24000CF+02  0.993000F-03  0.90000E4O0 O, PMICEDE O, 138000E-01
3 Manap-L 0.2310008606  0.245000E+03  0.700000L«01  0.350000L+00 0. 2R1200FeD&  0.7000002-01
10 Mar 01900008406 0,70000CE=0D  0.409000E-0% n.mucmon 0. BUCICEESDE 0, BO000CE=E1
11 Aldein 0.020000ES0D  0.35SO00Es03  0.70O000E<D  0.5O000DE-O  0.17SO0CESDS 0, 400000E-07
12 Miste WOO 0.120000£405  0.100000F+00  .103000E+00  0.3800CEAO0  0,166D0CE403  0.639000Z.01
1 My 0.2750008s08  DLZBOO0DES0Z  O.Z0000E-00  0.0000COES00 0. G2CO0CEsDZ  0.%507002-02
14 R 0.000000E+00  0.18000CEs2  O.990000E<02  0.900000ES00  0.73CO0CESD6  0.270000Es02
15 JHIBEY (00 0. 730000803 B, 14D0E+D2 0. 703000E-0% 0. 98A0CIE A0 0, 2ICAC0R+02 0,280000E-02
16 AMID-THIN 0.100000E+03  0.10000CE+02  0.S03000E<0l  0.5000COE+O0  0.10000CEeD3 0, 343810E03
17 MMITRIL-T 0. 3800008+ 06 . 100000E+01 0.%00000E=0L 0. 950003E+00 0. 9ICOC0X+02 0.3700002=02
M Jamn 0.000DOK00  0,350000F+02  0.509000E<01  0.400000E400  0,5IE30CR4DS 0, 259540%-63
19 hator 0.125000E403  0.90000CF:01  0.:03000F<0  0.400000E400 0, A0ED0ORSD3 0, Z0000CE-02
20 A-Fezt 0.4400002403  0,150000E-02  0.J00000E<02  [.5O00C0E+00  9,33CI0CE+02 0. 1DI0DCE-G4
21 AZmBUL 280 0.500000K+05  0.90000CEs2  (.J00C00E-02  0.0000C0E+00  0.10000CEsD3 0, 39263(E-03
22 Arsonate 0.140000E007  0.18000CF+0)  .103000+02  0.1000006+01  0,706I0CKeD& 0, 30000CE01
71 ASERL ML 0.030000E00  0,10BOACFS03  0.B0300OFB  0.4E00C0EIO0  3,57IOReDE 0, TRI4DEE.DD
24 AS3ET 2.5 el 0.6520008403  0.450000E=02  .L60000E-D2  0.G50000E+00  0,JS000CESD2  0.5000002-02
25 AGSET Oal 0.E57000E+03  0.450000E+02  0.lEQUOOE-DZ  [.6S00COEAQU  0.JSCO0CESDZ  0.4000002-02
26 ASEIRE 0.C20000%400  0.60000CF+02  .1€3000F-00  0.2000006400  O.54E00T403 O, 398230%.03
7 Awla 0.55000CE05  0.10000CE+02  .3CO000E-0i  0.0500COEWO0 0. 1MD0CEH03 0.27000CE-02
23 AVEIE 0.B370008+06  0.670000E-2  0.300000E-D  0.950000E+30  0,55000CE+D5  0.400000302
29 h=zdrin 0. 100000807 . I0G0ME-D2 0. Z00000E-01 L. 950003E«O0 0. MICOCOEeOE 0. Z90000E-02
30 ALK BO 0.63000CE100  0.1000CF+02  0.10300AF+02  0.200003Es00 0. BMA0CEADE  0,%70000E-02
31 AL 0.1900008407  0.1200€F+02  0.1%53000T-02  0.3%00000+30  3,30800CEeD)  0.%G000CT-02
32 IAVEL 0.360000806  0.10000CES02  C.9C30U0E-DS  C.G50000E+00  0.13600CEsDZ  0.5992002-02
33 RASAOPAN 0.230000E407  0.270000Fs07  0.20M000F<di  0.GOODCDEMO0  0,350000E4D2  0.52E000E.02
34 Bawta 0.1320008407  0.70000CF+01  0.403000E<01  0.3%0000E4O0  0,43000CT403 0. 1S000Es03
15 Bawooy £¢ 0.100000E+08  0.145000E+03  C.990000E-02  0.900000E+00  0,29600CEsD2 0. 106COCE-G)
36 BAYLETON 1% 0.7200008+02  0.G0OUDCEs(1  0.B03000E=Di  0.3000COESO0 @, :muwoa 0,62900CE=(2
” 0.4300008+01 0. 34000002 0. 205000801 0. ASO003E+ 0 A0OES 0, 244000803
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2.20 THE APEX MULTI-RUN FILE (MLRN".DAT)
APEX

<D
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1o

ojm

APEX®e] Multi #+5 &

ol

e
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= AL _._.___AE E._ Ay e jun X Qo‘m Q_o Ro
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2.21 THE APEX PARM FILE (PARM™".DAT)

PARMCOM.DAT md2 @2 ALY Hdd Aes
o APEXO|A] Ofe FRsitt. mEtA &
goiMe & o

sl
N
>
i
ro
H o
e
1o
nx
)
Y
)
o
o
1o
2
o
rE

o] m}ee APEX08060IA AFSE S TH U 7|e} ofHAS S TATICH

S I APEXQ 2 wAE BARE] Yl ARgHCh y&
wa°l Qo1 Algdleld FQ Ade] Higt x&F Ha U

o] S T2 & oo =d" & 7i9 Rgor FEs] AEE 4 Utk & T
=3 2709 Areh A 2709 ol oigh x&} vy

o &AMz APEX©] 9jaf gogithx @2 2408 YR,
Atajgiet). o] 27§9] 4 SCRPatyl &2l Higo] Z&dct olE 5o AYsHAMY,
PARMO806.DAT m}(90.05,99.95)2] Al ©&] Zof Qe 2712] SCRP ol <loiA,
SCRP(1,1)=90.05, SCRP(1,2)=99.95. ®&A] x1=90, yl1=0.05, x2=99, ¥ y2=0.957}
"ot APEX o2k 2709 mAIEE s Fdo] 09A AlAsH 2779 Fojdl HE
AU x7F & 9 Zg gdol 458 o y7F 1.09] o225 sk 2719] uj7ieisof
oigh Al YBAS FToreel A Ax).

Y = x/[x+exp (bl-b2x*x)]

o}7]A ble} b2 APEX7} ZAASH uf7ei 40|,
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LINES 1-30 2749 "Hc(d 1-8 W
S FAHE 7R 4ot

o

A o7} B, 7 BeEL o) B2 Y 444 AR 23 ($E5)
2]
d

SCRPI(1) | SCRP2(l)  H}9] ®: xga EQ mjHo= g M2 g A% 244
QZo] St TR TR0 %olL, QRS RA- o) A Aot

nEREY

X = % 202 09

SCRP1(2) SCRP2(2) EY 3w-Zo]. FoZole] 7150 EY SH. A5d dFRoe
SR B9 folmm), SR AL 9 2P % 53 70
Atole] wlg-e ejmsict.
X = soil depth(mm)

SCRP1(3) | SCRP2(3)  ®AIE 28 X3 448 980 A= A4xr|e] % o=2x

A 2 XpE Auidd(Ehes d47)ele] & dAE Fl

AR S8 A5 WRE HHIA),
X = 719 %

SCRPI(1) | SCRP2(1)  $A% 34 ¥Ws. ol el S 34 Pald mghela] ghech
4% 9mO] Al E] 4% @Y, 02E 2A: oA
Wlgolth. CN2 @ CN3Z LxIAI717] 9Iall SCRP(25n)olA 3

Eq} 23 ulg

&4 0.0, 0.022 =Ho| ¢9lct. SCRP(4)= SCRP(25)0] u}et

A=
SCRPl(B) SCRPZ(S) E_OJ: ﬁ]l_é'. O];(]- E%}: %E.% /\]-E-E'.ﬂol/’j 6]‘%{%] A}%% E({)]: ;E'T
o]x}e 01] '_ iﬁﬁﬁn-l Q_]BS_] TK}L ?711_‘} /\PO}O]L 7\‘]}\} 7&]‘%

242 onjst QE% Ak B9 TE Qrias)E et
X - B A RE BAEA H0l9e)

SCRP1(6) | SCRP2(6)  E ANY 29 228 9% 24 £¢ 24 2 Zol(mm)d
e} £YE 39-g71R0ln, 02% fAk PR AYd EY
Als| ulgolc).

X = £ A2 2 Zolo] 2t £Y 29F (mm)

SCRP1(7) SCRP2(7) 27 AEYA-ED] AR},
254 W59 A= 7] AR Eﬂ%l Atole] EQfe] i
AR &Aold, 285 xAls 871 AEA7) 2 £ A%
dagolth. g A= ot EO* T HY #2 dA F7I
IZIete) g HAIE ol gsl T MY &7 AEAS A,
X = EY -7 571 A

SCRP1(8) SCRP2(8) N T P A9 AEA-&2o] N &= P &F 713 254

L 75}%94 N E+ P g3 v]g7te] xlo] H|-go|tHAA)
TAE N B P g vlE). REEJ 7R N B P AEA
QIALO]tHN ®4= P Hl& = 0.59 o, 0.00]ct. N &= P H]&
N

(T

19 © Loojch) N ®i P ZWo] ols) ZAhE g AEAS
A7,
X = A2 o] £Alsks A% N Ex P 3ol %
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SCRP1(9) SCRP2(9) Hael mall-2&%, v OE 2p3 959 2Ale EY
DjEAE Y 30Y A% FaeddelA f718E AYRE gl @)
278 B 22 A &0t 2F 4 A WSS A
s Y 7**%£ 1.0 =& HEel QIFNPST A&
o7 )gte] AlolgR  mAIECH %%—3}1 s QIAE 30
29 9 A AE 22S 1Ette 259 g2 A4,
Waol AdE BAlslZl flol AMgEle ofR] oW F
sfufolc). Egh Oj7fH4 99F 10, A1 m W PSTX H AHE
njgo] PST U7 4E A2 7.
X = ool mop 249 47 AA 220 7

SCRP1(10) SCRP2(10) $8 AA-EAE £ AN APF YR AlE G &0
AR 9 ARA A s Algo] Ojgl %oltl. 9E&me] HAle
AR ‘3—! ARA 2= R0 dHlEE UEWL. 2F AEAL]
22 Ao oigl JFYHe HE *}RE’F—J g2 A
7Atstes st}
X = AA 717t F0te] A0 - AR

SCRPI(11) SCRP2(11) 29 P AIR-EYO P BT
257 UZO) pAl= EYY 294 P s&(ppm)oli, QEXRO
A= o]g 71e%t PO Hkg/ha)olt). B P iiﬁ}ﬂ g
HUAE ol gl AH29] P AHEHS SAISIH
X = Egfo] 29 P &

SCRP1(12) SCRP2(12) N Fd, B Ul NH; 7Zlo]o] ¥ A7 AXO] A=
EYS Y Zol(mm)oll EHS fAR= N
e kg/haloltt. EQF Zlojoto] Aol ot n S
SAIF.
X = ES S50 Zlol(mm)

SCRP1(13) SCRP2(13) A A 2] B WAE &6l A A AARE AlitEid.
X = g5t AA 7*(C1BIOM+C2*STD+C3*RSD). Cl, Cz2 ¢
C30] A4 7éT°ﬂ BIOM+= #]4} dloleufjsoln] STD= YA
=2 AF Faleli RSD= £HE Fhalolt. A4 X9
FAR= st AARK(T/ha)oly] Q2% I‘X]'L A A
RIAHH] =)ot}

SCRP1(14) SCRP2(14) O S 94S EAst=d AFRE EQF &% QAIS A|Akshc),
X = BEY 25(C). 258 %9 A= EY Lol E2X
A= QIRKH]&)el T}
X = BEQF 2&(°C)

SCRP1(15) SCRP2(15) 24 C AR U & A 258 99 2Ale m'd Ag
7N E% UR9 A¢ had As 7M. UEUR, ER
ZAh= A TE 9l KH 1 &) £+ A FA vlgolth. USLE C-
Q1A o fﬂo} g ViAo FgEs A5
X = &% FHKﬂ-'rL(Dlt/mz)

SCRP1(16) SCRP2(16) v QAL opR|er U2 RE ARTIRC] Al e] g AAE
olgs] YFZ 7MY, 2R RO A= UR|Y HAE
ol2 AU AITHL)E —1010}1 QBE A= ARNY F4RA

o S=2 ool
X= OpxIep AR RE] @RIR AT
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SCRP1(17) SCRP2(17) EY 2 o oE AEe £7 AEHA QAR 94 ApF
QEZFO] pX= HolFe] EY R AFo] olf 715Et
N 849 Hlgo|H, LER A= o AEY AR QISH AF
AEH A H]go|tl. Parm 38=10]H Ar20] 28 AEAL
ETe} dAgH g7 o Qo).
X = 25 EY 28 R} Fgo] olf 715§t a8 AR
£3710] Hl&

SCRP1(18) SCRP2(18) CN2E AT ZAAr=ee] T4 #AES Fol =4, 24904 959
A= ZAY HAH%)elH, 252 A W7 =AY
H]-go]r}.
X= 1A HAF (%)

SCRP1(19) SCRP2(19) YRR R ] el FAF 9A] @HEgE 4. AF
AZO] A= YUA U /YRR S0l @EE A
A W& FA| "l&o|c).
X = 94x] /98 R 2

SCRP1(20) SCRP2(20) EQo itA TS EYS Zlojee g AAE  o]dsd
Alzdeld gt oAd=Ee] FhAl 2I A Al AR AT
Axo] A= 72t BEY & ST Q] Zlolo] QEE Al
AbA ghgoll oigt 24 xJo|t}. o] tj7Ha= PARM(53)2} A75lod
zrasic}, (1-PARM(53)) x SCRP20.
X = ZF BEF SAE7X]9] Z1ol(m)

SCRP1(21) SCRP2(21) S 739 W7 o] Al QA AR AF/o] A= 2%
SAFA sIEY SRSl Z1El(km)o]lH QEXR A=
78] X8 1t 29 FAFo 49 vlgoln.
X = 29 24504 sgY 2457179 7]a](km)

SCRP1(22) SCRP2(22) g0 g AEFA - EYF pE FH Egde] 7 Ayl
gt WA E o] 8ol EYe &% AEDAE FAST).
X=3g 34 + 4% Y

SCRP1(23) SCRP2(23) AR g WAS w2t =EF9 A4 mEFs oS53t
ALK AZEo] LAl= WA, QEBEZ Lzl XA D232
ojajstct
X = A&} 201 nEe 5ol LAl

SCRP1(24) SCRP2(24) A4 A dio] QujAQte] 4 WAS o]Bsto] AEC] A4 mEFS
qd&oic). ApH  YUFo] A= YAl A Hlo]euAt/ha)E
ojujsiy, LEXH9] A= A4 T5ES Qojsic)
X = Q14 A "je]ofA(t/ha)

SCRP1(25) SCRP2(25) A 2 A T T4 HAAE ol8si 0 TFFES
Algdo]ld gith o] S M WaE OllEe] TAF Eaiol
A&t}
X = F(84/HE)

SCRP1(26) SCRP2(26) AFR o §F

SCRP1(27) SCRP2(27) AFR oF §F

SCRP1(28) SCRP2(28) AFE oF 3
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SCRP1(29) SCRP2(29) | AMg ¢+ &

EY ST ° ’“%c}t}
X1 = 27 S50 %2 A Eg9] 28 -2 F
X2 = EL_?JEQ %RA EQFO] 28 shef-mAr Qoak

of WRHAE O upfRset: g
aj2x] ghec), o] 9o Y &4t Oolc).

of

S
lolf]
0l
¢

=)
<
02
1
o

AAl: X1=45.00. o= CN2o] =73 &4 U x4 7t 8x9
45%0]H (0.45+(FC-WP}+WP)2J-& L}epdct
X2=10.00. ©]= CN3o] =3z %L m:A Gxer 71 2A0]

10%0]H  (0.45%(FC-WP)+WP)2l-2 L}epdict.

ojofH =~ Eeo

LINES 31-39 107le] BE.

23 (25

7 met gle) g2 PN A4
%)

£ At} 2745

4c PARM(n) A9, 99 H/E= EY
2kl 31

1 1 Penman-Monteith PET ZAl0A] AH=9] 7]x1 AT ZA5}17]
A5l AHEE= A= W= -PET (%*-rl 1-2) Q1A (B 1-8)

2 2 ma) AA-EQF 7w ("ol 1-2), 4yt oz 1.15<PARM(Z)<1.2.
2 ol Oa =9 FEel Aotdg Asale] SiolHl Low
gRsich. PARM(Z)b22 MRSl BE WmR| AR AEWAZ
787 e (2 9-16)

3 3 28 AEFA-SE AR(UY 0~1) 24 AEIAI] 8 A4S
WAA7)7) ARSI AR BeS AR (2 17-2)

4 4 28 AE N AE (09 0~1). 24 Ao WA 1 Aot
FaRgolt £ 034 H1e. (2 25-32)

5 5 EY v StEA] (MY 0~1). H=EA 7 AP dHle=
Eae g 201 05 mel A% 1% slalA. (2 3340

6 6 A& &F97(h) (19 0~1) &2 A= & ¥/ 2t
2ol Zolzp At EF|A W Zo|+PARM(6) Hrt} EHOW AR o
YoLEA] 4=t} (B 41-48)

7 7 oA N 7 ("9 0~1) 22 B »F, 22 I Ex
A2 A WAe Aok wich 004 RS Ao Ai M3

;ag obEsie), oba] Wt _l|:_ 1ol AYya]e = s AlLs™
O<PARM(7)<12 A7sit), 7

- 124 -




284 9 92 IRHO.Im'/N) (U9 10~20). ©AE U P 5ES
HUP BER2 Uk g (D 57-64)

H3ol Wol $% AR (mm) (89 25~ 150) 302 o)A e
95%. WS AR A 98 AgH: oe opus 3

By
. o
shut. A o2 PSTX, parm 10& &x. &g ot o PST 4
o 5}
=2 =

a0l M $HAR(t/ha) (M9 1~10) A2 FHAA] A} Blo] QO A,
Mot Agash=t Bagh o5 % Tl W 108 2
2(60)2 HAH olydl w2 oE 2£FA RYsl= Fo]
B7bsst7] ool HEehel Adael o] dojubx] oA Hch
Mol Axs &Alst7] flell AREElE off] oS § sk
Ex] oY U} PSTX, ¥4 9 @ SCRP(9)S &A=g 71, (d 73-80)

B2 wolo] Wad R(mm) (49 10~30) AYH EY pH-
42 olel 98 ARYEE ol 43, Aol pugol
PARM 113 271} 3 92 F9 Wols Qolurl gl o]
MAT (1009 TE 842 AR o] Wad 752 B 4 9u
SAE EoR 2kt wAg) wolslzl Bk (2 1-8)

B F% A (U9 1.5~25) EF AR 0.2 m FE AREE=

EY o 555 SAe). (4 9-16)

3 13 A Al (Y 0~3) =2t 2450] o] & o Eke] FA4]
RS zAsic) (& 17-24)

4 14 24 AEE (HY 0.1~1) 28 FAe U A 528 A5 |
AL s&o] vlg (E 25-32)

S 15 SAS CN ZAF 24 QAL (U9 0.0~0.3) RSD<1.0 t/ha¥d
7198 5741713 RSD>1.0 t/ha¥ 749 Zd4aAlZIth (& 33-40)

6 16 CN 8% #W4= s (19 1.0~1.5) o] 1.0 2o} o CN
PRES gdst 5AeE gAaAl7Ioh (8 41-48)

7 17 EQ zut-zg n]& QIxt (W9] 0.00~0.5) EY 59S Ex6t=
ol o] LAIRE 1A Q= At= O& &35 FdAAFIth (2 49-56)

8 18 EAE F4 A (AY 1~1.5) gAEQ EHAE =& 95317
A5t =29 £& X4 (F 57-64)

9 19 E8E 8 A t/m’) (U9 0.01-005) &5 =71 19 ©
Al ElAE 5=(m/s) (B 65-72)

10 20 A% F4A Hs £7] & (A 0.05-0.4) (B 73-80)

2l 33

1 21 284 &4 B& AZ0.1 m’/t) (M9 10~20) BAS U i
S o U9 ®A §EFo=R e gk (E 1-8)

2 22 SZ2E0 gt NRCS % CN {4 w7isg T4 (HY
0.05~0.5) sZ2E0] tjjgl So] H|&(5-A] oj7i¥) (2 9-16)




3 23 Hargreaves PET YFAAl A4 (M9 0.0023~0.0032) Z7]%=
0.0023, A 2F= 0.0032 (& 17-24)

4 24 AEA AE dlg (JAY 0.1~1) 2W f7 Y AFA s=9
AES U AEA =5719 v]g (8 25-32)

5 25 T4 Ao gt 2 Fes AEstr] Y8 AMEEE Al Ae
(HH 0.0~2.0) o] A5 002 /‘W*}ﬁ obe® vt Qict.
SCN = SCN*EXP(PARM(25)%(0.2-AL5)) (€ 33-40)

6 26 B4 A FHAl Al S dlg (MY 0~1) FA AEo] AR 2k
gS AE o @ ©Y RAeE oMo F oz ARPFTE »~ 97
gt} (&€ 41-48)

7 27 At 2 3w g oigt CECe g3k (W9l 0~1) Ast/3d
Aol gt CEC W% Al 8lsHR| & “'*\*OPE} 0oflA] CEC+=
At/ wWlE WRlsty. 19 A9 CECy Agl/2d ao
dgkg n]R)A] ok=rt. (d 49-56)

8 28 Aih 07 AR (H9Y 0.1~20) o] g2 Ff A2 95t Aa
n7e] 1Y AstxlE dAsity. (kg/ha/day) (2 57-64)

9 29 AEeH 2 58 (MY 0.1~05) Aol Sof eJst nFEC]
23S Alsdold $ich. PARM(31)= o]2|st 8o ofgt
Zlol5 Ad#sict (B 65-72)

10 30 g3 A 5F A5 (HY 1~1.5) 8ol A-7-F Ao Ot
A A g5 Algeto). (& 73-80)

2}Ql 34

1 31 Agetx g gt #of Zol(m) (MY 0.1~0.3) (& 1-8)

2 32 71 P &4 X5 (9 1~1.2) {71 Q0 £4 TA9 st
|-y A a5 Algstoh (4 9-16)

3 33 MUST EQ A4 (9] 2.0~3.0) £7] ZF=2.5 (4 17-24)

4 34 Hargreaves PET W7RAl X4 (HY 05~0.6) £7]3=0.5.
PETS 571A]17]7] 98l 0.682 £%. (& 25-32)

5 35 2A Eok-28 QAR (M9 0.9~1.1) @A 228 AEx]7]7)
Ast 24 S43F 250 B 27 AF HE (E 33-40)

6 36 19 =248 AsHR] (¥9] 0.0001~0.5) &4 Aol ALE- EQk
Z 9] 2t NO: Hl& (E 41-48)

7 37 SWAT &32 93l delivery H]2 %4 (#19] 0.1~0.6) APEC
A1E 59 ERESS SWAT o] ojgt 8229 /9 E|XE2
g duiRloz  0.5-3k5HR]= SWAT AA=S 47FA71ch (4
49-56)

8 38 22 2EHA M5 Al (B9 0~1) 0d o AHZo 8

rEYAL EQ 24 SRk A3 32 WA ool 19 1)
agol Sy AENAR ANHE ETR Uk AR ETg
@5l 9ck OPARM(3B)<1Y mhe 2718 S BF
Do

SCRP 178 &x (€ 57-64)
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9 39 N =3} HME&(Puddling Saturated Conductivity)(mm/h)
(9] 0.00001~0.1)

T IR EYEe nd A=nE W2 oz AAste =09
A g2 Alsdio]ld st (E 65-72)

10 40 K5ty A2 QAR (29 0.001~1) BHFS A=ZA7]= A5

M 471e] vl (@ 73-80)
2kQl 35

1 11 g e 2 AEFHA A (MY 0.1~2) EF 259 A9
A4 o 7|2 2xo] Pr|te] vlE Al (E 1-8)

2 42 SCS #FA A$ A (MY 0.3~25 SCS ZAHA A &7
oi7i g FAsk=0l 9ol PETY =g zdsict (2 9-16)

3 43 AES Zlol(m) 8514 Q19 v F= 5. 77 ©A ¥ EY
2 g FXRsH= ARESitt (8 17-24)

4 44 T4 A {A oiFfES Sol Oigt ARtR] (M9 1.0~2.0)
SUL=PARM(44)*S1. CN7} CN1¥C} olg|2 7l=2 sic}h (4
25-32)

5 45 &g 4 =2 A A5 (49 05~10) = A7 @ HA
AR F7190] 3 AAE Bl fd EAE 52 §F 5ER
o] 5AI7IT}. (8 33-40)

RUSLE C-QI&F A4 (#19] 0.5~1.5) &AL W) x]$A ZHAb &has

6 46 Ag (F 41-48)

7 47 RUSLE C-QAF A4 (MU 0.5~1.5) Hjo]QUjA QIA}e] A|4-A]
g o] g4 AR (F 49-56)

8 48 215 AEHA A QAR (WY 50~80) (W ATF A/ HEA
A7t 2%)/PARM 48)). 7w 4 488 0.02 HAAEIH 7|5 QA=
lo] i o] Az pago] offdl JFE DjA|R] =ttt (¢
57-64)

9 19 AE Flenjo] ot o e AFE&(mm) (F9 0.0~15.0) (&
65-72)

10 50 2 A Ag (A9 0.05~0.3) (8 73-80)

2}l 36

1 51 GAAFADU AZE S2EAS (B9 0.1~0.9) YAA] 539 vl&
(2 1-8)

2 52 A galgo] A Ade] ang uUehls FA9 Xy Ae
(29 5.0~15.0) (8 9-16)

3 53 B Zojot A uFEe &S wWsted AMEEHE A4a
ypgAlo] A4 (89l 0.8-0.95) SCRP 202 &= (& 17-24)

4 54 X2 N %FH] A5 (H9] 0.3~0.9) GLEAMS uFA3lAl ERTO =

min (3.5, PARM(54)/CINPARM‘55)) (@ 25-32)
ERTO-%ZH]
CIN-§¢4 U BA =z 5%
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5 55 88 N 534 A3 (MY 0.1~03) GLEAMS Wil
Algett (2 33-40)

6 56 ot Ao walg: vl (89 0.5~1.0) (@ 41-48)

7 57 X8 P s34 A5 (B9 0.05~2.0) GLEAMS 74 ERTP =
PARM(57)/(CY) PARM(58) (@ 49-56)
ERTP-P s3]
CY-58& =

8 o8 FHL P 534 A5 (Y 0.3~0.9) GLEAMS Ao Al-ggic).
(B 57-64)

9 59 FE Azl I P A5 olF (89 1-20) (2 65-72)

10 60 =5 Ao 2247 Y A € 4 (49 1~-365) (2 73-80)

2kl 37

1 61 B A% ol AR (M9 0.05~0095 £ES e oA
B2 92 o)ZAllid] AR LR 3 ulgg A
XI=XXmin(PARM(61)(T1-T2)/T1) (& 1-8)
RN A PEA AR (89 01~05) 2 L EER

2 62 A4S 5720 (2 9-16)

3 63 SWATR® Hg& N 539 (¥9] 0.8~12) SWATOZ HIs]
st AEEE 84t BAEYs Agstr] et 54 (2 17-24)

4 64 =4 22X A5 (BH 05~15) =F ol AR 922 0]t
(2 25-32)
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SLOPE STEEPNESS)e] A|ze &=A51c). (2 41-48)

7 67 ER B3 BA AR (A9 50-150) B¢ R #F sl
AR Alo] Zmo] gatalg At (2 49-56)

8 68 HaEe A4 A3 (HY 01~1.0 EY 2W9] 71H5ER 530
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Wy WE | WS olF HoS & 9
82 BUNL N gtal 24 kg/ha
83 QRF 2 S5 mm
84 QRFN e 5315 W 284 N kg/ha
85 RFIC 7ho. xjok mm
86 RSBK FSESVA I TES mm
87 CPVH 24y 1Y 55 mumm
88 YMNU TtERYL AlA] kg/ha
89 SNOU A37HL 71EEL U N kg/ha
90 SPOU A9 L SR Y P kg/ha
91 DNMO 9 &79 uZE N 53 kg/ha
92 DPMO w9 79 oy Z 53 kg/ha
93 DEMR M) &% kg/ha
94 P10D 9l 10 D]3Z n|yte] WA H|E kg/ha
95 SSFI 7] st gF o2 5 E Q] aH ol m
96 DPKN Aol who] 712 N A& kg/ha
97 CPVV 25 Hd fs .
98 FPF Had AE mm/h
99 FOC g U {7] ©a dlg
100 RFV vAES mm
101 SCOU SAOIA] Zobrl 7HE R W HA kg/ha
102 DEPC FAL sleA7t U] A9 B kg/ha
103 DECR A2 B t/ha
104 PSOQ A ogH f5 &4 mm
105 PSON A odYl 25fd A AA) ke/ha
106 PSOP X odd g3l Q1 =R kg/ha
107 RUSL RUSLEZ £3)] 955 EQ 44 t/ha
108 QPU 715 R 7187 P sl & kg/ha
109 FALF U kg/ha
110 IRDL Tl B AAl mm
111 QRP 2K BHEET mm/day
112 YRP RpAROA9] BEAL & t/ha/day
113 YNRP AR §71 Ul 0l"AL N kg/ha
114 YPRP Al F71 Wl oA P kg/ha
115 QNRP AxolAe] 7134 N 55 kg/ha
116 QPRP AFA9] 71894 P /& kg/ha
117 WYLD = mm
118 YPM = u]Lﬂag p &a kg/ha
119 YPO & 871 P 24 kg/ha
120 SW == E dHy 7 mm
121 PSOY A edY HAE A5A Faf t/day
122 PQPS R oaY golld AFA Tt g/day
123 PYPS B LAY FaH AFA Hs g/day




LT R RS B Hoa gy g & ¥
124 MUSI MUSLES o] &3} &% 4] t/ha
125 Ql MeR 2] G4 m®
126 QARS ALA2YEO §F m’
127 RFRA RM4rR| mHo| Wojx|i= 719.2F m’
128 DN2 O}Al & 7}A0] 2Al kg/ha
129 SLTI 47 U S kg/ha
130 SLTQ o7 Ay kg/ha
131 SLTS W A& ol 755 4 E¥ kg/ha
132 SLTF 2 | a9y kg/ha
133 SLTV He)F uholA A RE R kg/ha
134 YNWN 2 4 N &4 kg/ha
135 YPWN ZA Y P &4 kg/ha
136 YCWN ZA Y C &l kg/ha
137 PS03 A oaYo] At 7)oz kg/ha
138 pPssp B eFEY &gold P 7= kg/ha
139 YWKS Manhattan Kansas 238 Al8sh A t/ha
140 CBUR g AL B A stgoz Qleh 'ha A kg/ha
141 GRZD ur= 7)7) days
142 QRFP e S5 WP oaA kg/ha
143 QDRP Hfp A AERLE F5F P A kg/ha
144 | YTHS 20 Tigt A7) A7) U4 (Parm 930 87) days
145 YWTH FA0f it 7] AAR]e] L4 (Parm 949 27) days
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of|A]

‘1

S Dt G Sewch Yew ook bewos fenbaue idew e
Ded Jeane B O Mo OV HNR TR e N

Bl 13.00 6@, 00 Ao 20.00 9,00 40.00 ':'

bl 10.00 $%.00 0.00 .00 9.00 40.00 J

&1 2.00 2.00 0.00 20.00 9.00 40.00

(%] 18.00 63.00 g.o0a ¥.ca 9.00 40.00

(2] ii.00 %%, 00 00 27,00 9.00 40,00

(2] 94.00 63,00 a 2d.00 9.00 A0.00

(2] 5.00 &32.00 Lo 20.00 9.00 40.00

(2] 3.00 67.00 .00 20,00 9.00 40.00

(2] 12,00 6%.00 1,00 20.00 .00 40.00

(2] a8.90 Ml ] 1. 00 20.00 9.00 40 .00

(2] 19.00 00 B0 2000 9.00 40.00

(1] 18.00 .00 L0 X0 9.00 40.00

(1] ii.00 ] B0 P 9.00 40.00

2 | S.00 00 1. 00 20.00 9.00 AD .00

e ] a9.908 08 ] 24.00 4.00 40.60

74 13,00 .oo .ta 21.00 9.00 40.00

7 12.00 e g 29.00 .00 40,00

t44 1z.00 { a 20.00 9.00 40.00

77 21.00 a 20.00 4.00 40.00

a8 5.00 i} #0.00 9.00 AD. o0

as 78.00 il 20.00 a.00 40,00

as 7.00 0a .00 .00 40.00

ue 3.00 00 20.00 9.00 A0.00

oz 27.00 0 20.00 9.00 40.00

a2 &.00 1] 20,00 9.00 40.00

82 76.00 0 20.00 9.00 40.00

e 8z.00 a 20.00 9.00 10.00

8% 40.00 a 20.C0 9.00 A0 .

9% 15.00 00 23.00 .00 0.0

95 46,00 .00  20.00 a.00 40,0

4% 25.00 A0 a.80 5,00 A0 .0

95 15.00 0o X000 9.00 400

9% 1.00 00 29.00 2.0 40.00

95 4.00 Q00 .00 9.00 40,00

45 of, 00 00 20.00 9,00 A0, 00

4¢ 2%.00 0a 20.00 9.00 AD. 00

14 10.20 .50 23.C0 9.00 40.00

bd ;| 1950 4 12 100

(2] q 198 9 29 )

W 1 1985 4 15 00 -

-

| I

m
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[2d 2.32] L5 AEoldE 7155 Sk “Zero” s =T

HERD0806 m! A 321 o]A|

rary Intern

B Ede Sewch Vew Toos Macros Confgure window Hep -0 X
N ISRE B2 = =9 O U TN e » N

0 0. [ 00 00 ~00 00 i
b1 13,00 %5.00 0,00 22.00 9,00 40.00
61 10,00 43,00 000 20.00 9,00  40.00
61 2,00 43.00 Q.00 2000  9.00 40.00
64 18,00 $3.00  0.00 20.00  9.00 40.00
64 11,00 45.00 0.00 20.00 9.00 40.00
64 9400 45.00  0.00 2900  9.00  40.00
64 500 43.00 0.00 260 9.00  40.00
4 300 47,00  0.00 2000 9.00 40,00
64 12,00 63.00 0.00 20.00 9.00 40.00
64 38,00 43.00 0.00 23.00 9.00 40.00
&4 19.00 €5.00 0.00 20.00 9.00 40.00
(2] 1a.00 ®3.00 a.0a .00 9.00 40.00
64 11,00 63,00 0.00 20.00 9,00 10,00
T4 5.00 42.00 Q.00 20.00 9.00 40.00
74 89.00 e3.00 g.00 20.00 9.0 40.00
74 13,00 #5.00 0.00 2300 9.0 40,00
77 12,00 $9.00 0.00 20.00 9.00  40.00
71 130 06 6.80 i 9.00  40.00
7FO21.00 63,00 0.00 2000 9.00 40.00
88 500 €3.00 0.00 20.00 9.00 40.00
82 28,00 43.00 0.00 20.00 9.0 40.00
8 7.00 43.00  0.00 2960  9.00  40.00
a8 3.00 67.00 Q.00 .00 9.00 40.00
88 27.00 63.00 0.00 20.00 9.00 40.00
88 6,00 49,00 0,00 2000  9.00  40.00
82 26,00 63.00 0.00 20.00  9.00 40.00
8% B2.00 £5.00 6.00 .60 9.00 40,00
82 40,00 4#.00 0.00 20.00  9.00 40.00
95 15,00 #5.00 0.00 20.00  9.00 40.00
25 46,00 63,00 0.00 2000 9.00  40.00
95 0 00 o 9.00 40.00
% 15.00 w¥.00 Q.00 20.00 9.00 A0.00
95 1,00 6300 0.00 29.00 9.00 40.00
9% 4,00 49,00 0.00 2000  9.00  40.00
95 §8.00 63.00 0.00 20.00 9.00 40.00
96 2300 45.00 0.00 20.00 9.00 40.00
97 10,00 $3.00  0.00 20.00  9.00  40.00
64 9 1980 3 12 00

o4 9 1830 a ] 50 ER
95 1 1998 & 15 200

(o]

| B Frnd |C
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2.24 THE POINT SOURCE LIST FILE (PSO™".DAT)

q oFEY YAE U2 ol IisE BE B o¥9Y FREE 4l o A
Q¥EY g AE= APEX Subarea mtd U sAtz2 BAJECH o] ofd2 ALG FA|S T
M PSOCOM.DAT mof| thst o= 73 2337 Zch & odY
7} A& 4 9o}, APEXFILE.DAT mtd ujol4] Al 7h53fjof stct.

[ 2.33]: PSOCOM.DAT md A3 oA

Ded ASDE L 08 BT VLA Fa e (W

1 TESTL,F30
< TEST2.F50
3 TEET3.F50
4 TETT4.F30
5 TESTS.P50

4 TXCLIFT0.PS)
S THVALLEY.PS)

Ll!i
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2.25 THE POINT SOURCE FILE (FILENAME.PSO)

w90l FAdRet AdHglo] sHHer AFAS FSistes BF olF B LEHolg
o 7R dRbARl FHIG A 2EEE 24 A2 Ajdo|th d eEHo = HE
Y5t B5he ABSH| a4 APEX= AMEAPPL sl 49 & =99 o
g A o] digh 1€ Fot golHE F71E 4 A g I o2 ol2gt &5t
= A Ao EASH: B5tef @A = UE S5 FAHED ol 4 2¥Y
g2 Ay PAo] ED
¥ 4 48
DAY A Ao
YEAR He
FLOCNST UYL 42 B5Hm’/day)
SEDCNST dd E|XF HoKt/day)
ORGNCNST dd §7] N £35Hkg/day)
ORGPCNST dd /7] P F3Hkeg/day)
NO3CNST A AL N §5Hks/day)
NH3CNST dY d=2F N F5Hkg/day)
NO2CNST AU ofAlLtE N §35} (kg/day)
MINPCNST 4dY ojyF (&sl/4d) P Fskkg/day)
CBODCNST A BOD H.sHkg/day)
DISOXCNST dY &F A4 (kg/day)
CHLACNST AL F=4 H5Hke/day)
SOLPSTCNST AdY 84 AE5A F5Hg/day)
SRBPSTCNST dd H5A A HE5Hg/day)
BACTPCNST A& Mo 9<€ HsH# bateria/day). SWATRE S| -APEX
oAl AME QF &
BACTLPCNST Al&Alo] oFst AM|H9] Y4YU HEsH# bateria/day). SWATSDH sl
-APEXO| A= AME F &
CMTL1CNST HxEAg 22 H3s 19 49 EsHkg/day) SWATTF s&-APEX
o = AR F &
CMTL2CNST BEA 242 835 20 94U HiHkg/day) SWATTH 3E-APEX
o = AME QF &
CMTL3CNST HEA Z4& W3S 39 dd HsHkg/day) SWATTH sf&-APEX
ofjf= AME ¢ &
KSPN PESTCOM.DATQ] A% HE
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[3™ 2.34]: filename.PSO o} A3 oA]

o Fle for Sewch Vew Tooh Mucror Comfgun Window Hep : : b
Dk B@RE| ! 280 H 21 OV HA QG e W
12/8/2009 12:00:00 AM .FS0 file Daily Record Subbasin Oin ArcAPEX interface

FLOCNST  SEDCNST  ORGNONST  OROPQNST  MOICNST  BHIONST  NO2OMST  MINPCMST  CBODCHST
145 1965 5.BTO00E+00 1.11200E-01 0.000DOE+00 0.00000E+00 0.000OCE+D0 0.000Q0E+00 0.00000E+CO O.00000E+Q0 O.D00OCE+00
146 1965 0.00000E+00 0.00000E«00 0.00000E+00 0.00000E«00 .0000CE+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
147 1985 0.000COE+00 0.00000E«00 0.00000E+Q0 0,00000E+00 0,0000CE+00 0,00000E+00 0.00000E+C0 0,00000E+Q0 0.00000E+00
140 1965  0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.0000CE+00 0.000C0E+00 0.J0000Z+CO 0,00000E+00 0.00000E+D0
149 1965 0.000CE+00 0.00000E=00 0.00000E+00 0.00000E«00 0.0000CE+00 0,00000E+00 0.20000E+C0 0.00000E+Q0 0.00000E+00
150 1985 0.000COE+00 0.00CODE+00 0.000DOE+00 0.00000E+00 0.0000CE+00 0.00000E+0C 0.30000E+C0 0.00000E+Q0 O,00000E+00
181 1965 0.00000E+00 0.00000E«00 0.00000F+00 0.00000F+00 0,0000CE«00 0.0000OE+00 0.30000F+C0 0.000O0E+A0 0,00000E+00
152 1995  0.00DCOE+00 0.00CODE+00 0.000DOE+00 0,00000E+00 ©.0000CE+00 0.00000E+00 0.00000E+CO O.00000E+00 O.0D000E+00
153 1995  0.000COE+D0 0.00000E+00 0.00000E+00 0.00000E+00 0,0000CE+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
154 1985 0.000C0E+Q0 0,00000E+00 0.000D0E+00 0,00000E+00 0,0000CE+00 0.00000E+00 0,00000E+00 0,00000E+Q0 0,00000E+00
155 1955 0.000C0E+D0 0.00000E+00 0.00000E+Q0 0.00000E+00 O.0000CE+00 0.000C0E+00 0.00000E+00 0.00000E+Q0 0.00000E+00
156 1355 0.000COE+00 0,00000E=00 0.00000E+00 0,00000E+00 0,0000CE+00 0,00000E+00 0,20000E+C0 0,00000E+00 0,00000E+00
157 1965 (.00OCOE+00 0.000ODE+00 0.00ODOE+00 0.0000CE+00 0.0000CE+00 0.00000E+D0 0.00000E+C0 0.00DOJE+O0 0.0D0JDE+00
198 1985 0.00000E+00 0.00000E-00 0.00000E+00 0.00000E+00 O.0000CE-00 0.00000E+00 0.00000Z+00 0.00000E+00 0.00000E+00
159 1995  [0.00GCOE+00 0.00000E:00 0.0D00DOE+00 0.0000OE+00 0.0000CE<00 0.00ODOE+D0 0.00000E+00 0.00DDDE+00 0.0D00ODE+D0
160 1965 0.000C0E+00 0.00000E+00 0.00000E+00 0.0000CE«00 0.0000CE=00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
161 1965 0.000COE+0 0.00C0DE=00 0.000DOE+00 0,00000E+00 O.000OCE+00 0.000COE+0C 0.J0000E+CO O,00000E+Q0 O.00000E+00
162 1965  0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 0.0000CE+00 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
163 1965 0.000CE+Q0 0.00000E+0Q0 0.00000E+00 0,00000E+00 0,0000CE+00 0.00000E+00 0,20000E+C0 0,00000E+Q0 0,00000E+00
164 1965  0.000C0E+00 0.00000E+00 0.00000E+00 0.00000E«00 0.0000CE+00 0.00000E+00 0.30000Z+C0 0,00000E+00 0.00000E+00
165 1985 0.000C0E+00 0.00000E+00 0.00000E+00 0.00000E«00 0.0000CE+00 0.000C0E+00 0.00000E+CO 0.00000E+00 0.0000CE+00 |
0.000C0E+00 0.00000E=C0 0.0000QE+00 0.00000E+00 'i-WCIUDE*DD 0.00000E+00 0.00000E+00 0.00000E+Q0 EI.DWJUEHJEL 2

[ &

] Fle ot Search Yeew Took Macrot Configus Window Help
Do OSRE| ‘DR O BT QFUR QSN 0w K

CEODCWST  DISONCMST  CHLACMST SOLPSTCWST SREPSTCNST  BACTPCMST BACTIPONET (MTLIONST OMTLAOMST  OMTLICNST
0OOOE+0C 0.00000E+CO 0.00000E+00 1,01000E+03 7,00000E+01 0.00000E+0C 0,000002+00 0.00003E+00 0.00000E+00 0.00000E+00
0000E+OC 0.00000E+CO 0.00000E+0D O.00000E+DO0 ©.0000CE+00 0.0000C0E+0C 0,00000E+00 0.C000JE+00 0.00000E+00 0.00000C+00
0000E+0C 0.00000E+CO 0.00000E+00 0.00000E+00 €.00000E+00 0.00000E+0C 0.000002+00 0.00000E+00 0.00000E+00 0.00000E+00
(ROOE+OC 0.00000E+CO 0.0000DE+0D 0.00000E+D0 ©.00000E+00 0.000Q0E+0C 0,00000E+00 0.0000JE+00 0.00000E+00 0.00000E+00
NDOOE+0C 0.00000E+00 0.00000E+00 0.00000E400 ©,00000E+00 0,00000E+00 0.00000%+00 0.00003E+00 0.00000E+00 0.00000E+00
UOUOE+DO ©.00000E+CD 0,000D0E+00 O,00000E+DD C,0000CE+00 0.00000E+OC 0,00000£+00 0,00000+00 0.00000E+DD 0, 00000E+D0
0O00E+OC 0.00000E+C0 0.00000E+00 0.00000E+00 €.00000E+00 0.00000E+0C 0.000002+00 0.00003E+00 0.00000E+00 0.00000E+00
(BO0E+DC 0.00000E+CO 0.00000E+00 0.00000E+00 €.0000CE+00 0.00000E+OC 0,000002+00 0.00003E+00 0.00000E+00 0.00000E+00
0OO0E+OC 0.00000E+C0 0.00000E+0D 0.00000E+00 ©.00000E+00 0.00000E+0C 0.00000+00 0.0000JE+00 0.00000E+00 0.00000E+20
(0OOE+OC 0,00000E+C0 0.00000E+00 0.00000E+00 €.00000E-00 0,00000E+0C 0,000008+00 0.00000E+00 0.00000E+00 0.00000E+00
000OE+QC 0.00000E+C0 0.00000E+0D 0.00000E+00 C.0000QE+D0 0.00000E+0C 0.00000E+00 0.000QJE+00 0.000Q0E+0D 0.00000E+D
0O0OE+D0 0.00000E+CD 0.00000E+00 0.00000E+00 €.00000E+00 0.00000E+0C 0.00000Z+00 0.00003E+00 0.00000E+00 0.00000E+00
(BO0E+DC 0.00000E+CO 0.00000E+0D O.0000GE+00 ©.00000E+00 0.000NOE+D0 0.00000E+00 0.00003E+00 0.0D000E+00 0.00000E+0D
(OOOE+OC 0.00000E+CO 0.00000E+00 0.00000E+00 €.00000E<00 0.00000E+0C 0.00000E+00 0.0000JE+00 0.00000E+00 0.00000E+00
DOOOE+OC 0.00000E+CO 0.0000DE+0D O.00000E+00 ©.0000CE+00 0.00000E+OC 0,00000E+00 0.0000JE+00 0.00000E+00 0.00000E+0D
0000E+OC 0.00000E+00 0.00000E+00 0.00000E+00 ©.00000E+00 0.00000E+0C 0.000002+00 0.00000E+00 0.00000E+00 0.00000E+00
(BOOE+OC 0.00000E+CO 0.00000E+00 0.00000E+00 €.00000E+00 0.00000E+0C 0,000002+00 0.00003E+00 0.00000E00 0.00000E+00
DOOOE+OC 0.00000E+CO 0.000DDE+QD O.00000E+D0 C.0000CE+00 0.0D0QOE+OC 0,00000E+C0 0.CO00JE+0D 0.00000E+00 0.00000L+00
(D00E+0C 0.00000E+C0 0.00000E+00 0.00000E+00 €.00000E+00 0.00000E+0C 0.000002+00 0.00000E+00 0.00000E+00 0.00000E+00
0DOOE+OC 0.00000E+CO 0.0000DE+Q0 0.00000E+00 €,0000CE+00 0,00000E+0C 0,000005+00 0.CO00JE+00 0.00000E+00 0.00000E+00
NOO0E+D0 0.00000E+00 0.00000E+00 0.00000E400 ©.00000E+00 0.0O0NOE+DC 0.00000%+00 0.000DIE+00 0.00000E+00 0.00000E+00
JUODE+OC 0.00C00E+CO D.00000E+00 D.00DOCE+00 C.00000E+00 0,00000E+00 0.00000E+00 0.0000JE+00 0.00000E+00 0.00Q00E+0D i.

3
3
3
3
3
i
3
k]
3
k|
3
3
3
3
3
3
3
3
3
3
3

[ 6 & | |
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2.26 THE WITHINSTORM RAINFALL LIST FILE (RFDT" ".DAT)

0] Within-Storm(Y Q] Hc} dIHsH 71 2JAEolct 2 g @eWithin-Storm
749 dolEE BEatr] 9l

ot 7% BEA(HLY)E ASY AR ZAstr] 9
s o] MU AbgETh E elAEL Al W3 I Within-Storm 74 MY olgos

FHslo] ik,

[ 2.34]: RFDTCOM.DAT md A3 dJA]

extPad - [C\Aggie\MANUALSVAPEX, WinAPEX, GIS APEX Manual\APEX 0806 Source

] Ee Edit Search View Tools Macros Configure Window Help
DeW B&RE|: =8| < =

129 @V 4R T o » [N

1 RAINDT.HLY
2 SANDI .HLY
3 HYMOTEST.HLY
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2.27 THE WITHIN-STORM RAINFALL FILE (FILENAME.HLY)

Green & Ampt AE AAHRAES AFEY AL Within-Storm 7% do]H
(sub-daily)7t Zesttt. &4 FAY st &4 2 W [HYs 1= A5 ojof g
ot 4 FA0 oigh AIZF HEE UEZ] s DTHY = §H=A] S84 & Qo] 274
g]ofo} aic}.

FA 379l Heo] 4719 EE mIetth () AxdE et 2719 T
10749 2 mict
2= w4 g g
1 IYZ H (E 1-4)
2 MOZ « (g 5-8)
3 IDZ 4 (& 9-12)
4 THZ AlZE FAKZE BlE) (8 10-19)
5 RFEDT ZreeHmm) (E 20-29)
[ 2.35]: FILENAME HLY m A3 oA]
| 3 (e fot Search Yew ook Macos Coefigue  Window Help )

(DEW BORE ' 2@ 2= WA 29 (@7 UR BCRH ow > R

if hoeo 1 1 0. 0.000 q

| 1960 1 1 1. 1.32 |
1960 1 1 2. 17.5 ;
180 1 1 3. 101.5
190 1 1 1. 181.6
1960 1 1 5. 197.0

W 1960 1 1 6. 200.0

|

I

I

(| I [+
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2.28 THE APEX DIMENSION FILE (APEXDIM.DAT)

APEX 774 mle 2 B Aol £E2 ¥ol7] U3 Clyw el g aAx
£ A% AMEARE AR o] et o] gfe EUIHAY dAaAlE 4 Ut
FA 879 2= 4 4E 1071Y] BE (BS)
2= oW o4 9 8
1 MPS AEA Fd "3 (E 1-8)
2 MRO Ao &4 &~ (2 9-16
3 MNT Adl 4+ Ad Ha (8 17-24)
4 MNC AHEE EO) AFE & (E 25-32)
5 MHD adf 7H&5+ 4 (B 33-40)
6 MBS o oA 4 (B 41-48)
7 MFT 2t v]l8 £ (E 49-56)
8 MPO 2 4 o &~ (8 65-72)
5 MHP  2)ch 228 341 A & (2 73-80)
10 MHX | 29 2gsr Mo 7|Ao) sfgols A o 4 (2 81-89
[ 2.35]: APEXDIM.DAT o} A3 ofA]
(5] o guch yow oo bucros Gougos iedow (ip ]

B R CY @V

Ced BenE =

FER e
L] 2 128 15 10 4 0 5

l¢]

APEXDM DAT, %) byied. | i PC. ARSI
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M 3% =% Cojg #H
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=2 Oo|E B (Output Data Variables)

H 3%

telogel Qo Tl

3

".SUS -

3.1

T
< i o
= <+ ol
= = <
i A A
- o or
Ho e =
” — © o7
3 = i =
= g — =
g | E &
_H < | o o o o]=
+ g §IS il o
o | gl = % o) | of =y pal _1+_Am
,m“_lghTAknua\mmk —_ o
of (,._I_._mh = =~ 2
m,_DJI.A /o_ao_u.: m_-m_._._ e &l
= CI= - i ajul =)
m_.@_,é__gﬂmmuamm | Klo =
T |5 Ror 0 4 (T B |EE —l=ar BB o
FiF o CFw MM EE B E Els E|E | E i
R A P e et b= Bt Elet |EZ] |2 L
a6 | D Ho| oL = | e oo = L 84 =k = < = B0 ¢
od | od O_H __A_._._._ __A‘._._,_ _— L._o L._o ..AT La.o D m T m m _n.u_.l WARIFEN
W\ T T B T o op | = oo\ )= Bl Elek EEIM A D
Rl BTN oo | clo ~logwiow E ~ ~ =|8 E ©F = = = —
e g BN o % dhu ke R an BB E g B oS ok E e e B
HE | oo oF o [ | | B)|B) TR 4 |h T« % T do|oF T oW ol N B FE W BT
W% A 2R M B R R o | B Ko wl|EE | K| B Kr | oo B
0|z | o AR X o, | 5
e 5928 Llna< <20 992 53 | o | & 5 a
Z O O z =
%DWCWO%%%WTWWW%%R%HMMWQ%%WCT
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TMN A 2% (C)

TMP F HM EYS U 2= (C)

SRAD B} BAF (MJ/m?)

MUSL MUSLEE AF&3t 20 93t B¢ A4 (t/ha)

RUS2 RUSLE22 d]&3t 2o 23t EoF A4l (t/ha)

FNO A& {71 N BlE(5&% H718) (ke/ha)

FNMN A& Asd A4 Hlg (keg/ha)

FNMA Al8E d@jolE] A4 B]E (kg/ha)

FPO A& {71 P vl& (kg/ha)

FPL A4 4 P 8]& (kg/ha)

NFIX T A28 1A% N (kg/ha)

DN 2282 Qs RAE N (kg/ha)

YN SH Y E& st=9oA EAEgo] 248 N (kg/ha)

YPO st g oA ElFZo] £43t 57] P (kg/ha)

QN 2 A Ul =ZHE s1F 99 487 N9 & (keg/ha)

QP +87 P9l & (kg/ha)

YPM % uyE P &4 (kg/ha)

SSFN S99 ® st=4{te 59U AF Wl 0dFE N &4 =& 25}
(kg/ha)

RSFN EAF Ul sl &/ N9 & (kg/ha)

MUSL MUSLE A& A&t Eof 93t £¢F A (t/ha)
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3.2 WSS - 9 8¢ #4Y

PART 1 EQF o] goF

CROP A2 Fc

AREA Az A8 @A (ha)

FRACTION Az A8 WA vlg

YLD ArE 28 (t/ha)

PART 2 PY RES/F 79 7ELY B AL A
PRCP sF (mm)

Qss SE stgde 198 2H {8 7HEA] (mm)
QSwW w94 &7 - 1Y FA» 2484 (mm)

QTS BE St ez /59 3% (mm)

QTW w9 7% (mm)

YS e stgde HAEZF A (t/ha)

YW =9 EAEY (t/ha)

YNS D= slggoM EAES &6 ol&s No| &4 (kg/ha)
YNW w9 U El8E2 &5 oled N & (kg/ha)
YPS S st B2 F6l ole e Po FA (ke/ha)
YPW =9 Ul A= &8l ole" P & (ke/ha)
QNS 9= srlgael 874 N9 o (ke/ha)

QNW =9 W 874 N9 ¢ (keg/ha)

QPS BE st 84 P 4 27 (kg/ha)
QPW =9 W 84 PY & (kg/ha)

YMUS B s F9Y 7HEE R o A (t/ha)
YMUW w3 W 7HEE R ¢ (t/ha)

QPUS S EY] 7HEE R W 84 P &4 (kg/ha)
QPUW 99 7HEEe W 84 PY & (kg/ha)

YCS B8 &2 5ol oled C (519 E &A) (ke/ha)
YCW |8 &S ol ol&d C (39 E &) (ke/ha)
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PART 3 Sy Qo

CMD ZA(routing) ¥ ol&

OUT ID# A WY ¥

SA# AFEIT 29T o599 M=

ID# AREAPZY e s F ID HE

WSA 59 & sttt 4+ @A (ha)

Q Y99 E& sttt 79 2H A4 (mm)
SSF ot G Aol g st g A7tA1e] A&7 (mm)
QRF 2 =5 (mm)

QDR Hia~ Al AR B-5 (mm)

RTF A5t X 2A19] EHF (mm)

Y P A T sttt 249 EAE9] & (t/ha)
DEP st U A= EA (t/ha)

DEG ste7 U E|AF A3} (t/ha)

YMNU oY ¢t =& sttt E39] 75 E R & (t/ha)
YC M= C &4 (t/ha)

YN B E&= st= oA EAE2 &5 ol5H N (kg/ha)
QN o1 EY ®& ste7te] 87 N (kg/ha)

YP o1 B ste{tolA EAEE &0 ol5H P (kg/ha)
QP SHe 1 B st={te] 87 P (kg/ha)

SSFN o B stegte] 87 N (kg/ha)

QRFN e SH15F U 84 N (kg/ha)

QDRN A g A|ARIO] 2870 N (kg/ha)

RTFN =45 W &84 N (kg/ha)
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3.3 ".SPS - AFA 3999 2 Y

© a2 #df 10719 dSAo] digh HolHE 2y8E 4 Ao

SA# S ¥

ID 5t9]9el ID

PDRN ijs U A5Al (g/ha)

PRSF A W A%A (g/ha)

PDPK A2 AF U AFA (g/ha)

PSIN ohe st g dolAe] AEA 7Y (s/ha)

3.4 "SWN - 5% AY g A EF F9 29 7Y

QS 2 §A4 (mm)

Y X =29] ¢ (t/ha)

QN 2 544 U 284 N (kg/ha)

SSON A& W &84 N (kg/ha)

YN SN ®& ste{tollA EXES &of olsd
(kg/ha)

DWOC AlEEolid 5 R71 Co of ¥igt (t/ha)
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LSNO 27 22X YER] N AAF4A
LSNF 3E 728 JdAx N Mg4
LMNO Z7] A 9ER] N AAA
LMNF 5% dirbg SR N A A
BMNO Z7] "lo]QUlA N AArA
BMNF Z]|& dlo]QUjA N AA A
WONO Z7] & N A&4

WONF 25 & N AFA

DWON = N A& & ) 93}

C/NO £7] C/N H]&

C/NF 2& C/N 8l&

3.6 ".STR - NRCS STAR TOOLE % 39499 &£ f9 89
SA# ARE7T @GE shdd Wz
SAID AREAZE 4= g e ID
RF 2% (mm)
Q 2#H FAH4 (mm)
WYGLD 2822F (mm)
RUSZ RUSLEZ ¥si& Abgst 20 2st E9F AA (t/ha)
Y E|M =9 & (t/ha)
YWND updof ojst EF AA (t/ha)
YLDG 222 (t/ha)
YLDF At23F (t/ha)
WS S 2EHA(PHE) (d)
NS N AEZHA (d)
PS P AEA (d)
TS e AEIHA (d)
AS E7] ~EHA (d)
SS Jd8 ~EIYA (d)
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FN (kg/ha)

FP (kg/ha)

IRGA At #7] (mm)

STIR EY AL 4w

FULUI A& AHE (I/ha)

DWOC Algdold & f71e Wel ¥El (t/ha)
QN &Y A W 284 N (kg/ha)
SSFN A& W 874 N (kg/ha)

QRFN e 545 W 28744 N (kg/ha)
QDRN v AlARD U 870 N (kg/ha)
RTFN 24157 W 84 N (kg/ha)
DPKN AlstapoflA Y2 No| 22 A5 (kg/ha)
YN E|H =2 &5 ol&%h N (kg/ha)
YNWN A Wl N &4 (kg/ha)

NVOL N &% (kg/ha)

DNIT 244 (kg/ha)

NFIX 5 At =2 1AFE N (kg/ha)
QP 2 A4 4 8% P (kg/ha)
SSFP A& W 874 P (kg/ha)

QDRP Hja AlARD ) 87 P (kg/ha)
PRKP AsEs W P 54 (kg/ha)

YPWN ZA Y P 54 (kg/ha)

QPST o fA4> 4 AEA (g/ha
LPST &2 &%A (g/ha)

YPST EHF W A45A (g/ha)
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RUS2 RUSLE2E &all d&g Zo o3t E&F A4l (t/ha)

FNO AREE /7] N B &5 (7HS H7]F) (kg/ha)

FNMN A& A4 vls (kg/ha)

FNMA Mg druote] A4 dl& (kg/ha)

FPO A& /7] P Bl& (kg/ha)

FPL ArgE ojylZE P Hl& (kg/ha)

NFIX =23} &F22 1A NS (kg/ha)

DN 20 o5t Aa &4 (ke/ha)

YN B E&= stz {toA E|AEE &5 °53 N (kg/ha)
YPO sF Aol ElREE ol oleE =71 P (kg/ha)

QN 2 gAY 2T g9 287 N & (keg/ha)
QP 2 A U 289 stF9e 87 Pol ¢ (ks/ha)
YPM % 0d¥ P &4 (kg/ha)

SSFN S EY &= st={te] 59 A& W ululE N &4 (kg/ha)
RSFN EAF U st d99 2879 N9 & (kg/ha)

WwocC 3 77114 C (t/ha)

PCTI200UM shelgg o= Zu @7 olgd YAH<200 0]=E) (kg/ha)
PCTII0UM sieldd oz b &7 olsE YAH<10 v]=E) (kg/ha)
PCTI2UM sidd ez Zuf &4 olsH YAK<2 0]ZE) (kg/ha)
PCTO200UM | st¥{gde= 23 A ol UAH<200 0]=2&) (kg/ha)
PCTO10UM steldd oz Fut &7 oled YAH<10 v]=E) (kg/ha)
PCTO2UM sield oz Zut &7 olgd YAN<2 U]=ZE) (kg/ha)
o Hae Ad AZ V7R BAE 2 Qo)

YLDG 222F (t/ha)

YLDF AF22F (t/ha)

HUI g @9 Al

LAI AWA A% (m’/m”)

RD #2] Zlo] (m)

RW #a] 24 (t/ha)

BIOM Abg o] QUfjA - Ea] ol X4 AE 4 ZF (t/ha)
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STL YAl A ArE violufA (t/ha)
CPHT A2 =°] (m)
STD dA &2 AF FHA} (t/ha)
STDL YA F2 2 21d(t/ha)
WS 7t AEZHA (d)
NS N AEA (d)
PS P AEA (d)
TS e AEFHA (d)
AS 7] 2EA (d)
SALT e 2EHA (d)
REG AE Y 2AA (BlA AEHA QLAY
CPNM A2 o]&
3.8 ".RCH - GIS &% 3=z v
RCID st 7 ID
GIS GIS ZE
TIME dY ARRE GA: g2 eA AR
g AZF 9A E (1-12)
dE AIRE GA: 4-A1e] 9=
P A Qo eRell W & F Hagh A4t
z: A7t ©@7= Control Table?] IPD2 ZAA =l
IPD = 0-20]% A3t AlZF &A
IPD = 3-50|H ¥ A|ZF &F
IPD = 6-90]H UE A|7F &
WSA 518 ®&= st=44t &7 @A (ha)
QI steztoz ol Wt SaHET §A4%) (m'/s)
QO SLE yro29] B FYEH §44) (m'/s)
WYLI A4 (m*/s)
WYLO A5 (m*/s)
ET ZHAE (m'/s)
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FPF s = WdYdos AES 53 steadoMe 2 {4 (m'/s)
Y1 ste oz Zt &7 o5 E|AF (total tons)

YO st~ stoz Fut & ol&% E|AF (total tons)

CY st=—7t Wl EA8= 5= (ppm)

YONI ste o= Fut @7 olgd /7] N (total kg)

YONO st~ vto= =0 & o5 /7] N (total kg)

YOPI ste7to= Fub @7 olsE R7] P (total kg)

YOPO ste 7k yfog Fut @7 ola%E R7] P (total kg)

NO3I steitoz Fu &7 o]5% N (total kg)

NO30 Ste 7k yfez Fub &7 ol 5% N (total kg)

NH4I Sttt 2 it @74 oz YZE (total kg)

NH40 St yfo= it @7 olsd Y& (total kg)

NO2I steitog vt e Ol%% A4tE (total kg)

NO20 st tuto g Zuk &7 o]l g® AAFE (total kg)

QPI ste7tos Zub @ ol UlUlZE P (total kg)

QPO steito 2 23k 4 olsd u]ldZ P (total kg)

ALGI steqitez Eut A olsd £F vlo]UfA (total kg)
ALGO Stet7k yfoz Fuh @7 olsH A7 dio]ujA (total kg)
BODI stetow olzd A9 AgstA iha Q4% (total kg)
BODO steito=w olzd A AgelA iha Q4% (total kg)
DO2I ste{tog olFsE && 4AtaF (total kg)

D020 st 7t gto g olgE 8& AAT (total kg)

QPSI stetez olzd 284 A5A (total g)

QPSO steik wro= it P olsd H874d HEA (total g)

YPSI stettos Fub @ olad EAEZ S HFA (total g)
YPSO ste7t yfoz EaF @ ol5st B EE 5% H5A (total g)
RPST ghgoll 2gh SolAe AEAl F4 (total g)

VPST gldof ofsh FoAe] AFA FA (total g)

DPST S THe7IR]e] AEAl olF Fa Al ofs HEY EAE (total g)
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YN 1199 E& stetollA B8 EE 55l ol &%t N (kg/ha)
YPO st oM BHR== &5l olsd /7] P (kg/ha)

QN 2874 N9l % (keg/ha)

QP 2874 P9l < (ks/ha)

YPM 3 vz P 34 (kg/ha)

SSFN ol w= stz 7te] 29 A2 U oY@ N 84 (kg/ha)
RSFN SR Ul stE9e 878 N9 <& (kg/ha)

3.10 ".AWS - 4zt 9 &7 Y

YP A= LA}

PRCP 744 (mm)

QSS 2& 5 9 28 fAS @A (mm)

QSW +9 #& - &9 7-]_|_ /424 (mm)

QTS 2& GG & Y €4 (mm)

QTW +9 7% (mm)

YS 2= I E Y EAE 49 A (t/ha)

YW w9 EA %91 % (t/ha)

YNS 2& sHEgoM EMEE B8l olsE N €A (kg/ha)
YNW +99 515?‘1%% 5ol o]l&= N9 ¢ (kg/ha)

YPS BE B EAEE &5l olsd PY A (kg/ha)
YPW w99 E8E2 &5 olad Pe & (kg/ha)

QNS 2= SHFFAAMY 84 N & &A (kg/ha)
QNW +9 &8/ N9 & (kg/ha)

QPS 2& SHFGoM9 878 P 49 A (kg/ha)
QPW w9 284 PY & (kg/ha)

YMUS 2E sHEgaMY 7t g &A (t/ha)
YMUW w99 VHEERe & (t/ha)

QPUS 999 7tEE e W 874 P &4 (kg/ha)
QPUW 799 7IEE R W #8744 PY & (kg/ha)

YCS BN E2 3o olad T4 (SH9d ¥A) (ke/ha)
YCW ElX¥gS &8l oled 4 (9 &+) (ke/ha)
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3.11 "ACY - 93 999 FE AUF Hd

SA# AFE7E T o FE Hs

ID# AREAZE 4 5191 E e ID

YR i

YR# 75 d= &

CPNM AE ol

YLDG 5=, 974 5 A=Y ¢ (t/ha)
YLDF AEAMES] & (t/ha)

BIOM AhE vlo] QUi A (t/ha)

US 7t 2EHA (d)

NS N AE2|A (d)

PS P AEIA (d)

TS 2= AEHA (d)

AS A 27 AEA (d)

SS d& ~EHA (d)

ZNMN s do] Aad Fef2 EAISHe o]d#E N (kg/ha)
ZQP a5 W 84 P (kg/ha)

AP15 A& Zlo] 284 P 5% (g/ha)
ZOC #els W 771 4 (t/ha)

OCPD AE 7ol U R7] ©4 (kg/ha)
RSDP #Ax &g LFAL (t/ha)

ARSD 7t A= ZHAL (t/ha)

IRGA Z7te AlE ZHAL (t/ha)

FN 3 97F N ¥|= d]& (kg/ha)

FP 5 At P vl& Hl& (kg/ha)

FNMN A& AL dls (kg/ha)

FNMA A8 d@ujote] A4 v]& (kg/ha)
FNO AlE&" {71 N Bls(tE H7]2) (kg/ha)
FPL A18& ojyE P d]& (kg/ha)

FPO Al8E {7] P vl& (keg/ha)
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3.12 "MAN - E4 7}28y 7y Qo 3o

PART 1 Yt A

SA# AFE7E T s gE W
ID# AREAY e g ID
OWN# S EY ~ARF M=

CROP g olg

YLD1 ==, 474 & g9 & (t/ha)
YLD2 AteAEC] & (t/ha)

YLN Azdt @4 a9 N (kg/ha)

YLP A2 A

COW sl gelol Axste 29 2 (head)

WSA sHl9d ©A (ha)

Q st #H fA4 (mm)

Y st EA 29 & (t/ha)

QP sl gl 84 P & (ke/ha)

YP st g9 HAEe Sl o5 PY & (kg/ha)
QN st B fAS ol 23" »84 N9 & (kg/ha)
SSFN A W s g9 84 NOJ & (kg/ha)
RSFN SH5E W stFge #8744 NoJ & (kg/ha)
PRKN E dHolM g2 +84 N (kg/ha)

YN st EAE= Sl olad N9 & (kg/ha)
FP st getol A8 P ulRel ¢ (ke/ha)

FN st E 9ol A8 N 8|89 ¢ (kg/ha)

MAP stelgelol A& 7HEER2 & (kg/ha)

APO Z7] &% (7 443) 284 P 55) (g/t)
APF 2|5 AAS (W7l¥14(43) 874 P 55) (8/1)
CSP #2#H Y 284 PO B 5E& (g/m)
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3.14 ".SWT - ¢ SWAT &9

JDA &892 IR

YR eah=

WYLD =3 (MM). st]E9S O st §30 ERHe & 2%
Y EA=29 ¢ (t/ha)

YN sl EY T st {toM EAEE &0l o5 N (kg/ha)
YP HFY £ ste +A EXE2 Sl ols% P (keg/ha)
QN 2 FAe 2" 2874 N9 < (kg/ha)

QP B ®= st={tolAe] 2874 PO & (kg/ha)
QPST aH fA4> 4 AEA (s/ha)

YPST A= Wl 45A (g/ha)
3.15 ".AWP - <47} CEAP ¢

YR eih

PRCP g4 (mm)

ET &4 (mm)

Q A 2Y A5 (mm)

SSF 59 AF (mm)

RSSF 1 AR (mm)

QRF e SH5F (mm)

QDR i Al AR 2] /-5 (mm)

PRK oS 2ol A% (mm)

IRGA AREE A7)4 (mm)

WY =% (mm)

Y SHY A = st=4F &4 9 ElAE2] ¢ (t/ha)
YWND SAE &8 E4E 5A (t/ha)

QN w714 Ul =87 N (kg/ha)

SSFN A& W 874 N (kg/ha)

QRFN e 545% W &4 N (kg/ha)
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RSFN SHF W 87 N (kg/ha)

YN |4 2Z 55l ol5% N (kg/ha)

YNWN A0 oJg) o]8= {7714 N (kg/ha)

QDRN 5 A|ARIO|AS] 2874 N (kg/ha)

PRKN A& W ojd@ N f4 (ke/ha)

DN 2AAE 58 N 4 (ke/ha)

AVOL N 3% (kg/ha)

NFIX = A2 = 1AM N (kg/ha)

FNO Al8H {71 N B2 (71% H7]&) (ke/ha)

FNMN 5 A8 Aak N "= (kg/ha)

FNMA A8% d9E N 4 E (keg/ha)

QP st gl 844 P 58 (ke/ha)

YP s gH e EAZs Fofl olsH P9 & (kg/ha)
YPWN A W P 54 (ke/ha)

PRKP AE W P 74 (kg/ha)

FPO 7I&EEw W 771 P(EA| P) (kg/ha)

FPL A8 ojyE P dl= (kg/ha)

QC +4 Wl C (kg/ha)

YC EdgZ &5 C 34 (kg/ha)

YCWN Zr02 QIgt C 94 (kg/ha)

RFN 4% W N (ke/ha)

YLN Arzut @7 = N (kg/ha)

YLP Arzut @4 a=H P (kg/ha)

BTN %£7] & N9 ¢ (kg/ha)

BTP %7] & P9l & (kg/ha)

FTN & = N9 % (kg/ha)

FTP 235 5 P & (kg/ha)

BTC x7] & @427 (kg/ha)
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4.6 APEX"7.0UT (THE DETAILED SIMULATOR OUTPUT FILE)
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APPENDICES

APPENDIX A—WATERSHED DEFINITIONS

TITLE |

TITLE2

DIFF | Max | Min

Name

YLAT
YLOG

ELEV
BCHL

Watershed Name

Peak runoff rate

Latitude
Longitude

Elevation
SWAT basin
channel length

Watershed Name: Watershed is the area of land that catches rain and snow
and drains or seeps into a marsh, stream, river, lake or groundwater.
Homes, farms, ranches, forests, small towns, big cities and more can make
up watersheds. Some cross county, state, and even international borders.
Watersheds come in all shapes and sizes. Some are millions of square miles;
others are just a few acres. Just as creeks drain into rivers, watersheds are
nearly always part of a larger watershed. Watershed Name 1s the name user
give for this area.

Peak runoff rate; the peak runoff-rate-rainfall energy adjustment factor
(APM); provides a means for fine tuning the energy factor used in
estimating water erosion. APM value of 1 1s normal range 15 0.5 - 1.5
Latitude; the latitude of watershed in decimal degrees range 1s -90 to 90
Longitude; the longitude of watershed in decimal degrees range is -180 to
180

Elevation, Average watershed elevation

SWAT basin channel length (m); needed to get output to SWAT tables.
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BCHS

CozX

CQNX

RIFNX

UPR

UNR

WITH

SWAT basin
channel slope
co2
concentration in
atmosphere (PPM)
NO3
concentration in
irrigation water
(PPM)

Ave concentration
of N 1n rainfall
(PPM)

P uptake rate
(Manure
application)

N uptake rate
(Manure
application)
Weather Station

SWAT basin channel slope (%), needed to get output to SWAT tables.

CO2 concentration in atmosphere (PPM); a non zero value overrides CO2
input control file

NO3 concentration in irrigation water (PPM); a non zero value overrides

CNO30 mput control file

Ave concentration of N in ramnfall (PPM)

P uptake rate (Manure application); auto. manure application rate to meet P
removal by crop (Est. yearly P removed by crop vield / total fraction of
mineral +organic P it manure)

N uptake rate (Manure application); aute. manure application rate to meet N
removal by crop (Est. yearly N removed by crop yield / total fraction of
mineral + organic N in manure)

Weather Station; Nearest Weather Station to the center of watershed Note:
The Weather Station 1s used only if the variable NGN in the Control file

equals -1 "

1000000

1000000

1000000

100000

100000

1000

1000
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APPENDIX B—SUBAREA DEFINITIONS

TITLE |

TITLE2

| UNITTYPE | UNITS |

DIFF

IPTS

IDF3
CNUM

INPS
10PS

LCNO

IOW
Il

TAPL

IFLS

NVCN

WITH

SNO

STDO

POINT SOURCE
NUMBER

Not Used
County Name

Soil number
Operation schedule

Land Condition

Owner [D

Feeding area

Auto. Manure Feedlot
D

Filter Strip Code

Soil Moisture Index

Daily Weather Station

Water content of snow

Standing dead crop
residue

Select Soil

Select
Cropping
System

Select Owner

Whole
Number 0 or
1

-ltol

Whole
Number 0 or

1

Whole
Number O or
4

(MM)

t/ha

0

Pomt Source Number

Not Used

County Name; the name of the county from which the soil list
comes.
Soil number; number soil from the soil list.

Operation Schedule; from the operation schedule list. Note: if
Cropping System = Dryland, then Irrigation Auto Trigger
(BIR) must be = zero. If Owner has herds and this 1s a feedlot
subarea, then fallow (one crop only) 1s the only crop that can
be used. If feed lot has a lagoon, then Irrigation must be set as
a Lagoon [rmigation type.

LCNO (Land Condition); is used to find the curve number, for
the selected crop(s), when building the .ops file.

Owner ID; must be entered.

Feeding area; [1=0 for non feeding area; I=1 for enclosed
feeding area. Note: If Il = 0, then Fraction of Subarea
controlled by lagoon (DALG) must be = 0.

Auto. Manure Feedlot ID; = 0 non-manure application area.
Use the positive subarca ID of the feedlot to indicate solid
manure application and the negative subarea [D of the feedlot
(lagoon) to indicate liquid manure application. Note: This
subarea and the Auto. Manure Application subarea, must be
owned by the same owner.

Filter Strip Code; = 0 for normal subarea; = 1 for filter strip
Note: If [FLS=1 then Fraction of Floodplam Flow must be = 1
for a smooth terrain; = 0.1 - 0.5 for rough terrain. Note:
Fraction of Floodplain Flow will be changed automatically to
1 and Buffer/Floedplain Width will be = (Drainage Area * 10)
/Routing Reach Length when [ilter strip 1s change to 1.

Soil Moisture Index; 0 = Variable Daily CN Nonlinear
CN/SW with depth soil water weighting: 1 = Variable Daily
CN Nonlinear CN/SW no depth weighting; 2 = Variable Daily
CN Nonlinear CN/SW no depth weighting; 3 = Non-Varying
CN--CN2 used for all storms; 4 = Variable daily CN SMI (Soil
Moisture Index)".

Daily Weather Station; used only 1f the variable NGN in
control table 1s greater than 0. Note: you must have .dly(s) to
use this option.

Water content of snow (MM); snow on ground at start of
simulation.

Standing dead crop residue (tha)
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LONG

LAT

WSA

CHL

CHD
CHS

CHN

STP

SPLG

UPN

FFPQ

X Coordinate of
subarea centroid.

Y Coordinate of
subarea centroid.

Subarea size

(ha)

Longest Distance From = (km)

Outlet

Channel depth
Channel slope.

Channel roughness
Manning’s N
Average Upland Slope

Ave Upland Slope
Length

The surface roughness
Manning’s N

Fraction of
Buffer/floodplain flow

m/m

11

13

15

15

X Coordinate of subarea centroid; longitude of subarea
centroid. This needs to be entered if Spatially Generated
Weather option is being used. Spatially Generated Weather is
set by entering O in the variable NGN in control table. Note:
Use the "minus" degree for the western hemisphere.

Y Coordinate of subarea centroid; latitude of subarea centroid.
This needs to be entered if Spatially Generated Weather option
is been used. Spatially Generated Weather is set by entering 0
in the variable NGN 1in control table. Note: Use the "minus"
degree for the western hemisphere.

Size of Subarea (ha), Note: If this 1s a second extreme and it's
flow joins the first extreme area flow but does not flow
through the first extreme area, a "mmus" sign 1s added to the
front of the second extreme area. WSA makes it a negative
number (this tells the program to add the second area WSA to
the first extreme area as 1t relates to water flow).

Distance From Qutlet to Most Distant Point in Subarea (CHL)
(km or miles) The channel length 1s the distance along the
channel from the most distant point on the subarea to the
outlet. Often in small arcas (approx. 1 ha) there is no defined
channel. In such cases the length is measured along a
concentrated flow path or it can simply be estimated from the
length-width ratio of the subarea. For areas < 20 ha, the
channel length measurement 1s not critical. In such cases, enter
0. Units are kilometers (metric) or miles (English). If this 1s a
EXTREME subarea then Channel Length of Routing Reach
MUST EQUAL Distance from Outlet. If this 1s a
DOWNSTREAM subarea then Channel Length of Routing
Reach can NOT BE EQUAL to Distance from Outlet.

Channel depth (m)

Mainstream channel slope (m/m), the average channel slope 1s
computed by dividing the difference in elevation between the
watershed outlet and the most distant point by CHL. For small
areas this measurement is not critical because CHL. and CHS
are only used m estimating the watershed time of
concentration. The dominant portion of the time of
concentration 1s involved with overland rather than channel
flow in small watersheds.

See Appendix G—Routing Reach & Channel Manning’s N
(RCHN & CHN)

Average Upland Slope (m/m); must be entered. The average
watershed slope can be estimated from field measurement or
by using the Grid-Contour Method (Williams and Berndt
1977).

Ave Upland Slope Length (m); Must be entered. The
watershed slope length can be estimated by field measurement
as described by Wischmeier and Smith (1978) or from
topographic maps using the Contour-Extreme Point Methed
(Williams and Berndt 1977).

Appendix F—Manning’s N Surface Roughness (UPN)

Fraction of buffer/floodplain flow; Partitions flow through
filter strips.
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RCHL

RCHD

RCBW

RCTW

RCHS

RCHN

RCHC

RCHK

RFPW

RFPL

RSEE

RSAE

RSVE
RSEP

RSAP

RSVO

RSV

RSRR

RSYS

RSYN

RSHC

Routing Reach Length

Channel Depth of
Routing Reach

Bottom Width of
Channel of Routing
Reach

Top Width of Channel
of Routing Reach
Channel Slope of
Routing Reach
Channel Mannings N
of Routing Reach.

USLE Crop
Mangement Channel
Factor

USLE Erodibility
Channel factor

Buffer/Floodplain
width
Buffer/Floodplain
length

Elev of emergency
spillway

Total reservoir surface
area

Runoff volume
Elev of principal
spillway

Total reservoir surface
area

Volume at principal
spillway elevation
Initial reservoir
volumes

Average principle
spillway release rate
Initial sediment
concentration in
TESCrvolrs

Normal sediment
concentration in
TEServoIrs

Hydraulic conductivity
of reservoir bottoms

ha

M

ha

mm

mmvhr

13

15

13

11

2

11

>

2

Length of Routing Reach (RCHL) in (km or miles); The length
(distance) between where channel starts or enters the subarea
and where it exits the subarea. If this is an EXTREME
subarea, then Routing Reach Length MUST EQUAL Longest
Distance from Outlet (CHL). If this is a DOWNSTREAM
subarea, then Routing Reach Length can not be equal to
Longest Distance from Outlet.

Channel Depth of Routing Reach (m)

Bottom Width of Channel of Routing Reach (m)

Top Width of Channel of Routing Reach (m)
Channel Slope of Routing Reach (m/m); Must be entered.

See Appendix G—Routing Reach & Channel Manning’s N
(RCHN & CHN)

USLE Crop Management Channel Factor. For example, with
bare channel condition, RCHC should be 0.1- 0.6 and if the
channel has very good land cover, it should take on a value of

0. 0001 (0.0001 - 0.6).

USLE Erodibility Channel factor. For example, with a rock
condition, RCHK should be 0.0001; with loess (silt/mud)
condition, it should take on a value of 0.30. (0.0001 - 0.5).

Buffer/Floodplain width = (Drainage Area (WSA) X 10000)/
(Floodplam length (RFPL) X 1000).

Buffer/Floodplain length (km)

Elevation at emergency spillway elevation (m).

Total reservoir surface area at emergency spillway elevation
(km).

Runoff volume at emergency spillway elevation (mm).
Elevation at principal spillway elevation (m).

Total reservorr surface area at principle spillway elevation
(ha).

Volume at principal spillway elevation (mm).

[nitial reservoir volumes (mm).

Average principle spillway release rate (mm/hr).

Initial sediment concentration in reservoirs (ppim).

Normal sediment concentration in reservoirs (ppm).

Hydraulic conductivity of reservoir bettoms (mm/hr).
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RSDP

RSED

NIRR

IRR

IRI

IFA

LM
IFD

IDR

IDFO1

IDF02

IDF04

IDF05

Time required for the
sediment to return to
normal

Bulk Density of
Sediment 1n reservoir
Rigidity of irrigation
code

Irrigation Code

Min. application
nterval for auto.
Irrigation

Min. fertihzer
application mnterval
Liming Code
Furrow Dike Code

Dramage code

Liquid Fertilizer
Number

Solid Manure From
Feeding Area Stock
Pile

Automatic commercial
Fertilizer Application

Automatic Sohd
Manure Application

/M3 36

days 0

days 0

Time required for the sediment to return to normal; time
required in days for the sediment in the reservoir to return to
the normal concentrations following a runofT event.

Bulk Density of Sediment in Reserveir (T/M"3)

Rigidity of irrigation code; for flexible applications. Applies
minimum of FC-SW and ARMX. 1 for rigid applications;
Applies mput amount or ARMX. The irrigation code 1s used to
specify the irrigation strategy. There are two mode of
irrigating -- manual and automatic. If manual irrigation 1s
selected, irrigation occurs on user specified dates and volumes.
0 = the irrigation is applied when needed and only as much as
1s needed;. 1 = the application is according to the amounts
specified, either by automatic application (ARMX) or by user
input amounts and restrictions.

[rrigation Code; IRR is set by change Operation schedule
(10PS) Irrigation Code 0 = dryland, 1 = sprinkler irrigation, 2
= flood/furrow irrigation, 3 = fertigation, 4 = lagoon, and 5 =
Drip irrigation. The irrigation code is used to specify whether
irrigation is used and the type of irrigation. If flood/furrow
irrigation is specified irrigation induced erosion is caleulated.
If fertigation is specified, IDFT identifies the type of fertilizer
and FNP the amount of fertilizer with each irngation. If lagoon
15 specified the concentration in tons of soils per m**3 of
effluent 1s specified by FNP and the nutrient fraction by
creating a fertilizer in the Fert1310.DAT file with the
appropriate nutrients and selecting it with [DFT.

Minimum Application Interval for automatic irrigation (days);
IfIRR =0 then set IRT= 0.

Minimum fertilizer application interval (days); for auto option.

Liming Code; 0 = applies lime automatic; 1 = applies no lime.

Furrow Dike Code; 0 = does not use a furrow dike system; 1 =
considers a furrow dike system.

Dramage code; 0 = no drainage or enter depth to drainage
system (mm).

Liquid Fertilizer Number; from Lagoen, Select fertilizer from
lists provided (FERT DAT) or NONE. (MNUL in Control File
MUST BE SET).

Solid Manure From Feeding Area Stock Pile; automatic solid
manure application from feeding area stock pile only.
Fertilizer number or NONE. (FNP5 must be set and MNUL in
Control File MUST BE SET).

Automatic commercial application; fertilizer number or
NONE. (defaults to ELEM N) (BFT must be set), (FNP5 must
be set).

Automatic solid manure application; fertilizer number or
NONE. (As needed) (FNP5 must be set and MNUL in Control
File MUST BE SET).
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BIR

EFI

VIMX

ARMN

BFT

FNP4

FMX

DRT

IFDSF

PEC

DALG

VLGN

Irrigation Auto Trigger

Runoff lrrigation

Max. annual irrigation
volume

Min. single application
volume

Max. single application
volume

Auto Fert. Trigger
(proportion)

Aute Fert. Application
Rate (N)

Max. annual N
fertilizer applied for a
crop

Time requirement for
drainage system to end
plant stress

Fraction of furrow dike
volume

Erosion control
practice factor

Fraction of Feed Lot
Subares controlled by
lagoon.

Normal Lagoon
Volume

mm
min

mim

ko/ha

[rrigation Auto Trigger; Water stress factor to trigger
automatic irrigation. To trigger automatic irrigation, the water
stress factor 1s set: BIR= (.0 Allows plants to be affected water
stress; 0.8 BIR > 0.0 AND BIR < 1.0 fraction of plant stress;
BIR = 1.0 Does not allow water stress; BIR < 0.0 Plant
available water deficit in root zone (-mm); BIR > 1.0 For sol
water lension Kilopascals i top 200mm - 1000.0 Sets water
deficit high enough that only manual 1rrigations will ocour,

Runoff Irrigation; runoff vol/vol irrigation water applied. The
irrigation runoff ratio specifies the fraction of each irrigation
application that 1s lost to runoff.

Maximum annual irrigation volume (mm); allowed for each
crop.

Minimum single application volume (mmy); allowed for auto
irrigation .

Maximum single application volume (mm), allowed for auto
irrigation,

Auto Fert. Trigger; N stress factor to trigger auto fertilization.
When the plant nitrogen stress level reaches BFT, nitrogen
fertilizer may be applied automatically. 0.00 For manual
fertilizer. 0.80 0. <bft < 1.0 allows percentage of stress 1.00
no N stress, auto-fertilization when needed. If BFT is greater
than 1, BFT is the PPM (G/T) N in soil at which automatic
fertilizer 1s triggered. (Activated only if IDF0 = 4)

Auto Fert. Application Rate (N}; 0 variable rate of automatic
commercial application (amount of fert applied as need to
lower N stress); fixed rate of automatic commercial
application (set amount of fert. applied each time N stress 13
reached). Note: BFT (Auto Fert. Trigger (proportion)} must be
set, IDTO (Auto Fert. Type) must be set to 4 and IDF04
(Automatic commercial fertilizer Application) can not be 0 for
this variable to work.

Maximum annual N fertilizer applied for a erop (kg/ha).

Time requirement for drainage system to end plant stress
(days).

Fraction of furrow dike volume available for water storage.

Erosion control practice factor; The erosion-control-practice
factor normally ranges from about 0.1 to 1.0 depending upon
the effectiveness of the conservation practice. Default = 1.0 for
non-contoured fields.

Fraction of Feed Lot Subarea controlled by lagoon. (Needed
only when [RR = 4).

Normal Lagoon Volume/Maximum (fraction); Normal Lagoon
Volume as a fraction of Maximum Lagoon Volume. (Needed
only when IRR = 4) Note: If Fraction of Subarea controlled by
lagoon (DALG) =0 then VLGN must = 0.
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COWW | Lagoon input from

DDLG

SOLQ

I'NP5

SFLG

NY

XTP

wash water

Time to reduce lagoon
storage from maximum
to normal in days.

Ratio Liquid/Total
manure applied

Autematic Manure
application rate

Safety factor for
Lageon spillover
Select Herd(s) Eligible
For Grazing This Crop

Grazing limit for each
herd Selected Min.
Plant Matenal

days

kg/ha

t/ha

Lagoon input from wash water in m**3/animal unit/day.
{Needed only when IRR = 4 and owner has at least one head)
(Average Normal 15 .015) Note: If Fraction of Subarea
controlled by lagoon (DALG) = 0 then COWW must = 0.

Time to reduce lagoon storage from maximum to normal m
days. (Needed only when IRR = 4) Note: If Fraction of
Subarea controlled by lagoon (DALG) = 0 then DDLG must =
0.

Ratio Liquid/Total manure applied in this Feed Lot Subarea;
fraction of total manure produced that goes into a lagoon.
(Needed only when IRR = 4) Note: If Fraction of Subarea
controlled by lagoon (DALG) = 0 then SOLQ must = 0.

Automatic Manure application rate. (Activated only 1f IDF0 =
2ord).

Safety factor for Lagoon spillover (fraction 0_1). (Needed only
when IRR =4).

Select herd (s) eligible for grazing this crop; Seleet none for no
herd used in this Subarea or select herd (s) eligible to feed in
area. [T herd 1s selected set the grazing lower limit of feed in
the pasture area (Grazing limit for each herd Min. Plant
Material (t/ha))...Grazing lower limit of feed in pasture for this
herd before supplementary feed, what the Minimum Plant
Material can be. Note: Management budget must have a Start
Graze operation for this Crop before head graze. If Owen has
no herds (from Owner table) then NY and XTP field can not
be set... .. If Min Fraction Of Day 1s set to 1 (in Owner table)
the herd will not show up in select List.

Select herd(s) eligible for grazing this crop; Select 'none' for
no herd used 1n this Subarea or select herd(s) eligible to feed in
area. [[heard 1s selected, set the grazing lower lmt of feed m
the pasture area (Grazing limit for each herd Min. Plant
Material (t/ha)). Grazing lower limit of feed in pasture for this
herd before supplementary feed, what the Minimum Plant
Material can be. Note: Management budget must have a Start
Graze operation for this Crop before head graze. If Owner has
no herds (from Owner table) then NY and X TP field can not
be set. If Min Fraction Of Day is set to 1 (in Owner table) the
herd will not show up in select list.
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APPENDIX C—WATERSHED NAME DEFINITIONS

TITLE | TITLE2

| DIFF

DALG | Feed Lot Subarea
Controlled By
Lagoon

VLGN | Normal Lagoon
Volume

COWW | Lagoon Input from
Wash Water

DDLG | Time To Reduce
Lagoon Storage

SOLQ | Ratio Liquid/Total
manure applied

Fraction of Feed Lot Subarea controlled by lagoon (0 - 1); if not a Feed Lot Subarea then
Fraction of Subarea controlled by lagoon (DALG) must be 0.

Normal Lagoon Volume (VLGN) (mm); Lagoon storage at normal level in mm of runoff
from the drainage area of a Feed Lot Subarea. Note: if Fraction of Subarea controlled by
lagoon (DALG) =0 then VLGN must =0.

Lagoon Input from Wash Water (COWW), Wash water for milking parlor that drains into
lagoon in cubic meters per cow per day. Lagoon input from wash water in m**3/animal
unit/day. Note: 1f Fraction of Subarea controlled by lagoon (DALG) = 0 then COWW must
=0.

Time To Reduce Lagoon Storage; from Max To Norm (DDLG) (Days). Note: if Fraction of
Subarea controlled by lagoon (DALG) = 0 then DDLG must = 0.

Ratio Liquid/Total manure applied; in this Feed Lot Subarea. Fraction of total manure
produced that goes into a lagoon. Note: if Fraction of Subarea controlled by lagoon (DALG)
=( then SOLQ must = 0.
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APPENDIX D—WATERSHED SUBAREA DEFINITIONS

TITLE TITLE2 DIFF UNITS

IE Current Subarea | Current Subarea Number

10 Downstream Receiving Subarea Number is the Downstream Subarea the Current Subarea drain

Recelving 1nto or 0 = Qutlet to Watershed.
Subarea

ISOL Soil Soil number; soil selected from soil list.

1op Management Management (Operation schedule file); Selected Rotation of Cropping system.
Note: if Cropping System is type Dryland then Irrigation Auto Trigger (BIR) must
be 0. If Owner has herds and this s a feed lot subarea then fallow (cne crop only)
1s the only crop that can be used. If feed lot has a lagoon then [rrigation must be a
Lagoon Irrigation type.

IOW Owner OWNER NUMBER; Owner Of Land In Subarea (set up in owners screen).

IFED Time Herd In Fraction Of Time Herd In Feeding Area (Feed Lot)(I); 0 = Non Feeding Area;

Feed Lot 0.001 - 1 = Fraction of Time Herd 1s in Feeding Area.
NGZ Grazing Area/ | Grazing Area; 0 = For Non Grazing Area or Feeding Area; 1= Grazing Area 2 =
Feed Lot Feed Lot (Feeding Area) Note: Feed Lot = Non grazing feeding area.
TAPL Auto. Manure | Auto. Manure Feedlot ID.; 0 non manure application area; Use the positive subarea
FeedLot ID ID of the feedlot to indicate solid manure application; the negative subarea ID of
the feedlot (lagoen) to indicate liquid manure application. Note: To use this option
correctly, this subarea being build and the Auto. Manure Application subarea be
entered, must be own by the same owner.

IRR [rrigation Code | Irrigation Code; 0 = dryland 1 = sprinkler irrigation 2 = furrow irrigation 3 =
fertigation 4 = lagoon The 1rrigation code 1s used to specify whether irrigation 1s
used and the type of mngation. If furrow 1rrigation 1s specified rrigation mduced
erosion 1s calculated. [f Fertigation 1s specified IDFT identifies the type of FERT
and FNP the amount of FERT with each irrigation. If lagoon 1s specified, the
concentration mn tons of sotls per m**3 of effluent 1s specified by FNP and the
nufrient fraction by creating a FERT in the FERT file with the appropriate
nutrients and selecting 1t with IDFT.

LM Lime Lime Application Switch; 0 = APPLIES LIME AS NEEDED

Application AUTOMATICALLY; 1 =NO LIME APPLIED. EPIC enables the user to simulate

Switch application of agricultural limestone to increase soil pH and/or reduce soil
aluminum saturation. For many soils and applications of EPIC, this feature 15 not
needed; therefore, it can be turned off.

WSA Dramage Area = Subarea Drainage Area (WSA) (ha or acres); As a general rule, as fields become HA

larger, the amount of sediment leaving per unit field area decreases. EPIC uses
WSA to estimate soil erosion at the edge of the field. The units of WSA are
hectares (metric) or acres (English). Usually WSA 1s small because EPIC assumes
homogeneous soils and management Note: if this is a second extreme and it flow
join the first extreme area flow but dose not flow throw first extreme area a - sign
1s add the front of the second extreme area WSA make it a negative number (this
tills the program to add the second area WSA to the first extreme area when it has
to do with water flow).
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CHL

CHS

UPN

SLG

SLP

RCHS

RCHL

RCHN
type
CountyNam

WITH
Heard

PEC

IFA

Longest
Distance From
Outlet

Subarea
Channel Slope

Surface
Roughness
Manning's N
Land Slope
Length

Average
Upland Slope

Channel Slope
Of Routing
Reach

Routing Reach
Length

Reach Channel
Manning's N
Type Of
Subarea
County Name
Subarea Name
Daily Weather
Station

Herd Number

Erosion Control
Practice

Min Interval
For Auto
Fert(days)

Distance From Outlet to Most Distant Point in Subarea (CHL) (km or miles) The
channel length 1s the distance along the channel from the most distant point on the
subarea to the outlet. Often in small areas (approx. 1 ha) there 1s no defined
channel. In such cases the length is measured along a concentrated flow path or it
can simply be estimated from the length-width ratio of the subarea. For areas < 20
ha, the channel length measurement is not critical. In such cases, enter 0. Units are
kilometers (metric) or miles (English). If this 1s a EXTREME subarea then
Channel Length of Routing Reach MUST EQUAL Distance from Outlet. If this 1s
a DOWNSTREAM subarea then Channel Length of Routing Reach can NOT BE
EQUAL to Distance from Outlet.

Subarea channel slope (CHS) in m/m (Fraction); For small areas this measurement
1s not critical because CHS is only used in estimating the watersheds time of
concentration. The dominant portion of the time of concentration is involved with
overland rather than channel flow m small watersheds.

See Appendix F—Manning’s N Surface Roughness (UPN)

Land Slope Length (m or feet); The subarea slope length can be estimated by field
measurement as described by Wischmeier and Smith (1978) or from topographic
maps using the Contour-Extreme Point Method (Williams and Berndt 1977).
Average Upland Slope in m/m (Fraction); Must be entered. The average watershed
slope can be estimated from field measurement or by using the Grid-Contour
Method (Williams and Berndt 1977).

Channel Slope of Routing Reach in m/m (Fraction); The channel slope is
computed by dividing the difference in elevation between the subareas inlet and
outlet and the distant from inlet and outlet.

Length of Routing Reach (RCHL) in (km or miles); The length (distance) between
where channel starts or enters the subarea and leaves the subarea. If this 1s an
EXTREME subarea, then Routing Reach Length MUST EQUAL Longest
Distance from Outlet (CHL). If this 1s a DOWNSTREAM subarea, then Routing
Reach Length can not be equal to Longest Distance from Outlet .

See Appendix G—Routing Reach & Channel Manning’s N (RCHN & CHN)

Type Of Subarea; Extreme Subarea has no inlet channel, Downstream Subarea has
a nlet channel from another subarea

County Name; the Name of the county from which the soil list comes.
Subarea Name; the name for the Subarea Set to help User ID this subarea.

Daily Weather Station; used if the variable NGN in control table is greater than 0.
Note: you must have .dly(s) to use this option.

Herd Number; Number used in this subarea. Note: each herd can have only one
feedlot and onlv one lagoon.

Erosion Control Practice Factor (PEC); used to account for the effects of erosion
control practices on soil erosion. The value of the PEC factor normally ranges
from about 0.1 to 1.0 depending upon the effectiveness of the conservation
practice. However, PEC can be set to 0.0 to eliminate water erosion entirely. When
this 1s done, the soil profile remains relatively static because it 1s reset to mitial
conditions at the end of each vear. This feature 1s very convenient for a comparison
of alternative erosion control practices with total control of erosion. Default = 1.0
for non-centoured fields. For contoured and strip cropped fields, see Help.

Minimum FERT; application interval for auto option (days).
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BFT

CHK

BIR

IRI

CHC

NIRI

IDFO

IDFX
NP4

Auto Fert.
Trigger
(proportion)

Channel K
Factor

[irigation Auto
Trigger

Min Interval
For Irr.(days)

Channel C
Factor

Rigidity of
irrigation code

Auto Fert.
Number

Fert./ Manure
Auto Fert.
Application
Rate (N)

Auto FERT Trigger (BFT); 0.00 For manual FERT; 0.80 0. <BFT < 1.0 allows
percentage of stress; 1.00 no N stress, auto-FERT when needed; 5.00 1f BFT is
greater than 1, BFT 1s the PPM (G/T). N in so1l at which automatic FERT 1s
triggered N stress factor to trigger auto FERT (BFT). The automatic FERT trigger
functions much like BIR for irrigation. When the plant nitrogen stress level reaches
BFT, nitrogen FERT may be applied automatically. If this value is greater than 0
Amount of FERT (IDFT) per automatically scheduled application must be the
Number of the FERT application. If BFT is greater than 1, BFT 1s the PPM (G/T)
N in soil at which automatic FERT is triggered. {Activated only 1f IDF( = 4)
NOTE: To apply COMMERCIAL FERT, The FERIGATION AUTO TRIGGER
(BFT) MUST BE SET to greater then 0. Any FERT or Manure application in
management file will always be applied.

CHANNEL K FACTOR (CHK); reflects channel’s erodibility (0.0001-0.5). For
example, with a rock condition, CHK should be 0.0001; with less rock (silt/mud)
condition, it should be (1.30.

Water stress factor, to trigger automatic irrigation (BIR). To trigger automatic
nrigation, the waler stress factor 1s set: 0.0 Allows plants to be affected water
stress (0.8 BIR > 0.0 AND BIR < 1.0 fraction of plant stress 1.0 Does not allow
water stress BIR < 0.0 Plant available water deficit in root zone (-mm) BIR > 1.0
For soil water tension Kilopascals in top 200mm -1000.0 Sets water deficit high
enough that only manual irrigations will occur Note: if Cropping System Type is
Dryland, BIR must be 0.

Minimum Application Interval (Automatic Irngation) (IRI) [days]; Some
irrigation systems can apply water only so often. The variable IRI enables the user
to specify the minimum number of days between automatic irrigation applications.
For our example, this will be set to 0 since irrigation 1s not used. (max 365 days)

CHANNEL C FACTOR {CHC); (0.0001- 0.6); With bare channel condition, CHC
should be set 0.1- 0.6 and if the channel has very good land cover, it should take a
value of 0. 0001.

Rigidity of urrigation code; for flexible applications. Applies mimimum of FC-SW
and ARMX. 1 for rigid applications. Applies input amount or ARMX. The
urigation code 15 used to specify the irrigation strategy. There are two mode of
urigating -- manual and automatic. If manual 1rmgation 1s selected, irrigation
occurs on user specified dates and volumes. 0 = the irrigation is applied when
needed and only as much as 1s needed. | = the application 1s according to the
amounts specified, either by automatic application (ARMX) or by user input
amounts and restrictions.

Auto FERT Number (IDF0); 0 for NO AUTOMATIC FERT OR MANURE
applications; 1 for FERTIGATION FROM LAGOON; 2 for AUTOMATIC
SOLID MANURE application from FEEDING AREA STOCK PILE; 4 for
AUTOMATIC Commercial FERT application (defaults to ELEM N); 5 for
AUTOMATIC SOLID MANURE application. NOTE: To apply AUTO MANURE
application, MNUL in Control File MUST BE SET. To apply COMMERCIAL
FERT, The FERTIGATION AUTO TRIGGER (BFT) MUST BE SET to greater
than 0. Any FERT or Manure application in management file will always be
applied.

Aute FERT Application Rate (N); 0 vaniable rate of automatic commercial
application (amount of FERT applied as need to lower N stress); fixed rate of
automatic commercial application (set amount of FERT applied each time N stress
1s reached). Note: BFT (Auto FERT Trigger (proportion)) must be set, IDFO (Auto
FERT Type) must be set to 4 and [DF04 (Automatic commercial FERT
Application) can not be 0 for this variable to work.
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APPENDIX E—ADDING SUBAREA(S)

TITLE | TITLE2 | UNITTYPE | UNITS | DIFF

LCNO | Land Condition 0 LCNO (Land Condition); 1s used to find the curve number, for
the selected crop(s). when building the. ops file.

IFLS | Filter Strip Code Whole 0 | Filter Strip Code; () for normal subarea; 1 for filter strip Note: if

Number 0 or Filter Strip Code = 1 then Fraction of floodplain flow must be set

1 to 1 for a smooth terrain; 0.1 - 0.5 for rough terrain. Note:
Fraction of floodplain flow will be changed auto to 1 and
Buffer/Floodplain width will be set to (Drainage Area * 10)/
Routing Reach Length when filter strip is change to 1.

NVCN | Soil Moisture Index + Whole 0 Soil Moisture Index; 0 Variable daily CN Nonlinear CN/SW with

Number 0 or depth soil water weighting; 1 = Variable daily CN Nonlinear

4 CN/SW no depth weighting; 2 = Variable daily CN Linear
CN/SW no depth weighting: 3 = Non-Varymg CN--CN2 used for
all storms; 4 = Variable daily CN SMI (Soil Moisture Index)".

SNO Water content of (MM) 2 Water content of snow; snow on ground at start of simulation.

SNOW

STDO | Standing dead crop | t/ha 3 | Standing dead crop residue

residue

XCT | LONG 0 | X Coordinate of subarea centroid; longitude of subarea centroid.
[t need to be entered if Spatially Generated Weather option 1s
been used. Spatially Generated Weather is set by entering 0 in
the variable NGN in control table. Note: A minus degree for
western hemisphere.

YCT LAT 0 Y Coordinate of subarea centroid; latitude of subarea centroid. It
need to be entered 1f Spatially Generated Weather option 1s been
used. Spatially Generated Weather 1s set by entering 0 in the
variable NGN 1n control table. Note: A minus degree for
southern hemisphere.

CHD | Channel depth m Channel depth

CHN | Channel roughness See Appendix G—Routing Reach & Channel Manning’s N

Manning’s N (RCHN & CHN)
FFPQ | Fraction of 0 | Fraction of Buffer/ floodplam flow; Partitions flow through filter
Buffer/floodplain strips.
flow
RCHD | Channel Depth of m 6 | Channel Depth of Routing Reach
Routing Reach
RCBW | Bottom Width of m 6 | Bottom Width of Channel of Routing Reach
Channel of Routing
Reach
RCTW | Top Width of m 6 Top Width of Channel of Routing Reach
Channel of Routing
Reach
RFPW | Buffer/Floodplain m 6 | Buffer/Floodplain width = (Drainage Area(WSA) X 10000) /
width (Floodplain length (RFPL) X 1000)
RFPL | Buffer/Floodplain km 13 | Buffer/Floodplain length
length
RSEE | Elev of emergency M 6 Elevation at emergency spillway elevation

spillway
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RSAE

RSVE

RSEP

RSAP

RSVO

RSV

RSRR

RSYS

RSYN

RSHC

RSDP

RSBD

IFD

IDR
EFI

VIMX

ARMN

FMX

DRT

FDSF

FNP5

Total reservoir
surface area
Spillway Runoff
volume

Elevation of
principal spillway
Total reservoir
surface area
Volume at principal
spillway elevation
Initial reservorr
volumes

Average principle
spillway release rate
Initial sediment
concentration in
TESETVOIrs

Normal sediment
coneentration n
TESErveIrs
Hydraulic
conductivity of
reservolr bottoms
Time for sediment to
return to the normal

Bulk Density of
Sediment 1n reservoir

Furrow Dike Code

Drainage code
Runoff Irrigation

Max. annual
irrigation volume
Min. single
application volume
Max. single
application volume
Max. annual N
fertilizer applied for
a crop

Time for drainage
system to end plant
stress

Fraction of furrow
dike volume
Automatic Manure
application rate

ha

mm

ha

mm

mm/hr

mm/hr

T/M"3

mim

mm

mm

mm

kg/ha

kg/ha

61

61

36

[}

Total reservoir surface area at emergency spillway elevation
Runoff volume at emergency spillway elevation.

Elevation at principal spillway elevation.

Total reservoir surface area at principle spillway elevation.
Volume at prineipal spillway elevation.

Initial reservoir volumes.

Average principle spillway release rate.

Initial sediment concentration in reservoirs (ppm)

Normal sediment concentration in reservoirs (ppm).

Hydraulie conduetivity of reservoir bottoms.

Time required for the sediment to return to the normal; time
required in days for the sediment in the reservoir (o return to the
normal concentrations following a runoff event.

Bulk Density of Sediment in Reservoir.
Furrow Dike Code; 0 does not use a furrow dike system: 1
considers a furrow dike system.

Drainage code; no drainage 0 enter depth to drainage system.
Runoff Irrigation; runoff vol/vol irrigation water applied. The

wrrigation runoff ratio specifies the fraction of each irrigation
application that is lost to runoff.

Maximum annual irrigation volume; allowed for each crop.
Minimum single application volume; allowed for auto irrigation.

Maximum single application volume;, allowed for auto irigation.

Maximum annual N fertilizer applied for a crop.

Time requirement for drainage system to end plant stress (days).

Fraction of furrow dike volume available for water storage.

Automatic Manure application rate. (Activated only 1f IDF0 = 2
or4)
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SFLG | Safety factor for 0 | Safety factor for Lagoon spillover (fraction 0_I). {Needed only
Lagoon spillover when IRR = 4)
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APPENDIX F—MANNING’S N SURFACE ROUGHNESS
(UPN)

Surface Roughness Manning’s N for Upland; the surface roughness factor is Manning's N.
Values of Manmng's N for various conditions;
Overland flow Value chosen  Range

Fallow, no residue [0100]  0.008-0.012

Conventional tillage, no residue [.0900]  0.06-0.12

Conventional tillage, residue [.1900]  0.16-0.22

Chusel plow, no residue [.0900]  0.06-0.12
Chisel plow, residue [.1300]  0.10-0.16
Fall disking, residue [4000]  0.30-0.50
No ull, no residue [.0700]  0.04-0.10
No tll (0.5-1.0 t/ha) [.1200]  0.07-0.17
No ull (2.0-9.0 t/ha) [3000]  0.17-0.47
Rangeland (20% cover) [.6000]

Short grass prairie [.1500]  0.10-0.20
Dense grass [.2400] 0.17-0.30
Bermuda grass [4100] 0.30-0.48

(1) Blank 1f unknown (enter zero) [.0000]
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APPENDIX G—ROUTING REACH & CHANNEL
MANNING'S N (RCHN & CHN)

Reach Channel Manning’s N (RCHN); if set to 0 will be calculated.
Type of Channel Value Chosen Range

A. Excavated or dredged

1. Earth, straight and uniform 0250 .016-.033
2. Earth, winding and sluggish 0350 .023-.050
3. Not maintained, weeds and brush .0750 .040-.140

B. Natural Streams

1. Few trees, stones or brush .0500 .025-.065
2. Heavy timber and brush 1000 .050-.150

If the channel conducting runoff to the edge of the field 1s winding and/or contains
obstructions, water flow rates will be reduced, and sediment will have an opportunity to seftle.
The channel roughness factor 1s referred to as the Manning's N value. The table contains

suggested values of Manning's N for various conditions of channel flow.
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APPENDIX [—APEX BALANCES VARIABLE
DEFINITIONS

These variables can be found in the *.QUT file

Variables common to all balances:
PER = percent error in the balance
DF = error in the balance (should be near 0.0)

Soil Water Balance (m”"3)
BSW = beginning soil water content
PCP = precipitation
Q =surface runoff
ET = evapotranspiration
PRK = percolation
SSF = lateral subsurface outflow
IRG = irrigation
SNO = initial water content of snow cover
QIN = inflow from external source to maintain water table
SSFI= subsurface inflow from upstream subarea
FPF = floodplain infiltration
QDR = flow from drainage system
QRF = quick return flow
RBK = back water from a reservoir
CPVH= lateral pipe outflow
PSOQ= inflow from a point source
RGDL=irrigation delivery loss
FSW = final soil water content

N Balance (kg/ha)
BTOT= beginning total N
RFN = rainfall N
Y =N loss with sediment
Q =soluble N loss in surface runoff
SSF = soluble N loss in lateral subsurface outflow
PRK = soluble N leaching loss
QRF = soluble N loss with quick return flow
DR =soluble N loss from drainage system
SSFI= soluble N inflow from upstream subsurface inflow
DN = denitrification loss
VOL = volatihization loss
BURN= N loss from burning crop residue or forest
YLD = N loss in crop yield
FIX = N fixation by legumes
FNMN= nitrate N fertilizer
FNMA= ammonia N fertilizer
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FNO = organic N fertilizer

SNOU= N loss when manure is removed from feedlots
DEP = organic N loss or gain resulting from floodplain scour/deposition
PSON= N contributed by point source

ETOT= final total N

ENMN=

ENMA=

EON=

ESDN=

ESON=

EUNM=

C Balance (kg/ha)
BTOT= beginning total C
Y =C loss with sediment
PRK = C leaching loss
Q =C loss in surface runoff
RSPC= C loss from crop residue respiration
RSDC= C added with crop residue
TFOC= C added with organic fertilizer
SCOU=C loss when manure 1s removed from feedlots
DEP = C loss or gain resulting from floodplain scour/deposition
FTOT= final total C
ELSC=
ELMC=
EBMC=
EHSC=
EHPC=

P Balance (kg/ha)
BTOT= beginning total P
Y =P loss with sediment
Q =soluble P loss in surface runoff
PRK = soluble P leaching loss
YLD =P loss in crop yield
FPML= labile P fertilizer
FPO = organic P fertilizer
SPOU=P loss when manure 1s removed from feedlots
DEP = organic P loss or gain resulting from floodplain scour/deposition
PSOP= P contributed by point source
ETOT= final total P
EPML=
EPMA=
EPMS=
EPO=
EFOP=
ESDP=
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EUPM=
EPMU=
EPOU=

- 238 -



REFERENCES

Abruna, F., J. Rodriquez, and S. Silva. 1982. Crop response to soil acidity factors in Ultisols and Oxisols
in Puerto Rico. VI. Grain sorghum. J. Agric. Univ. P.R. 61:28-38,

Acevedo, E., T.C. Hsiao, and D.W. Henderson. 1971. Immediate and subsequent growth responses of
maize leaves to changes in water status. Plant Physiol. 48:631-636.

Adams, W.A., 1973. The effect of organic matter on the bulk and true densities of some uncultivated
podzolic seils. J. Soil Sci. 24, 10-17.

Albrecht, S.L., S.M. Bennett, and K.J. Boote. 1984. Relationship of nitrogenase activity to plant water
stress 1n field-grown soybeans. Field Crops Res. 8:61-71.

Andrews, R.E. and E.I. Newman. 1970. Root density and competition for nutrients. Oecol. Plant. 5:319-
334,

Amold, J.G, J. D. Atwood, V. W. Benson, R. Srinnivasan, and
J.R Williams. 1998. Potential Environmental and Economic Impacts of Implementing National

Conservation Buffer Initiative Sedimentation Control Measures. USDA, NRCS Staff paper.

Bagnold R.A., 1977 Bed-load transport by natural rivers. Water
Resources Research, 13(2): 303-312.

- 239 -



Baier W_, Robertson, Geo. W., 1965. Estimation of Latent Evaporation from Simple Weather
Observations. Can. J. Plant Sci. Vol. 45 Pp. 276-284.

Begg, ] E., ].F. Bierhuizen, E.R. Lemon, D.K. Misra, R.O. Slatyer, and W R. Stern. 1964. Diurnal
energy and water exchanges in bulrush millet in an area of high solar radiation.
Agric. Meteorol. 1:294-312.

Bonhomme, R, F. Ruget, M. Derieux, and P. Vincourt. 1982. Relations entre production de matiere
seche aerienne et energie interceptee chez differents genotypes de mais. C.R.
Adad. Sci. Paris 294:393-398.

Borg, H. and D.V. Grimes. 1986. Depth development of roots with time: An empirical description.
Trans. ASAE 29:194-197.

Bouinols, A., M. Cabelguenne, C.A. Jones, A. Chalamet, J.L. Charpenteau, and J.R. Marty. 1991.
Simulation of soybean nitrogen nutrition for a silty clay soil in southern France.
Field Crops Res. 26:19-34.

Brenes, E. and R.-W. Pearson. 1973. Root responses of three Gramineae species to soil acidity in an
Oxisol and an Ultisol. Soil Sci. 116:295-302.

Chepil, W.S. 1956. Influence of moisture on erodibility of soil by wind. Soil Sci. Soc. Am. Proc.
20:288-292.

Cole, GW., L Lyles, and L.J. Hagen. 1982. A simulation model of daily wind erosion soil loss. 1982
ASAE Winter Meeting, Paper No. 82-2575.

Delager, A. 1979. Localized stimulation of root growth and phosphate uptake in Zea mays L. resulting
from restricted phosphate supply. pp. 391-403 In J.L. Harley and R. S.
Russell (eds.) The Soil-Root Interface. Academic Press, New York.

Doorenbos, J. and A H. Kassam. 1979. Yield response to water. Irrigation and Drainage Paper 33. Food
Agric. Org. United Nations, Rome.

Eavis, BW. 1972, Soil physical conditions affecting seedling root growth. 1. Mechanical impedance,
aeration, and moisture availability as influenced by bulk density and moisture levels in a sandy loam soil.
Plant Soil 36:613-622.

Eik, K. and J.J. Hanway. 1965. Some factors affecting development and longevity of leaves of corn.
Agron. J. 57:7-12.

Flowers, J. D., J. R. Williams, L. M. Hauck, 1996. Livestock and the Environment: A National Pilot
Project NPP Integrated Modeling system: Calibration of the APEX Model for Dairy Waste Application
Fields in Erath County, Texas. TIAER pr 96-07.

Foy, C.D., HN. Lafever, J W. Scuartz, and A.L. Fleming. 1974. Aluminum tolerance of wheat cultivars

- 240 -



Godwin, D.C., C.A Jones, J.T. Ritchie, P.L.G. Vlek, and L.G. Youngdahl. 1984. The water and nitrogen
components of the CERES models. pp. 95-100 In Proc. Intl. Symp. on Minimum

Data Sets for Agrotechnology Transfer, March 1983, Patancheru, India. Intl. Crops Research Institute for
the Semi-Arid Tropics.

Green, W. H.and G. A. Ampt. 1911. Studies on Soil Physics: 1. Flow of Air and Water Through Soils.
Journal Agrnicultural Science 4:1-24.

Grossman, R.B., V.D. Nettleton, and B.R. Brasher. 1985. Application of pedology to plant response
prediction for tropical vertisols. In Proc. Fifth Intl. Soil Classification Workshop, Sudan, November
1982.

Hagen, L.J., E. L. Skidmore, and ] B. Layton. 1988. Wind erosion abrasion: Effects of aggregate
moisture. Trans. ASAE 31:725-728.

Hanks, RJ. 1983, Yield and water-use relationships: An overview. pp. 393-411 In HM. Taylor, W.R.
Jordan, and T.R. Sinclair, eds., Limitations to Efficient Water Use in Crop
Production. Am. Soc. Agron., Crop Sci. Soc. Am., Soil Sci. Soc. Am., Madison, W1

Hargreaves, GH. and Z A. Samani. 1985. Reference crop evapotranspiration from temperature. Applied
Engr.
Agric. 1:96-99,

Harper, J.E. 1976. Contribution of dinitrogen and soil or fertilizer nitrogen to soybean production. pp.
101-107 In L.D. Hill (ed.) Proc. World Soybean Research Conf.

Hazen, Allen. 1930. Flood Flows, A Study of Frequencies and Magnitudes. John Wiley & Sons, Inc.,
New York.

Hershfield, D.M. 1961. Rainfall frequency atlas of the United States for durations from 30 minutes to 24
hours and return periods from 1 to 100 years. U.S. Dept. Commerce Tech. Paper No. 40.

lzaurralde, R.C., J.R. Williams, W.B. McGill, N.J. Rosenberg, and M.C. Quiroga Jakas. 2004, Simulating
soil C dynamics with EPIC: Model description and testing against long-term data. Submitted to Ecol.
Modell.

Jarvis, S.C. and A.D. Robson. 1983. The effect of nitrogen nutrition of plants on the development of
acidity in western Australian soils. 1. Effects with subterranean clover

grown under leaching conditions. Aust, J. Agric. Res. 34:341-353,

Jones, C.A. 1983a. A survey of the variability in tissue nitrogen and phosphorus concentrations in maize
and grain sorghum. Field Crops Res. 6:133-147.

Jones, C.A. 1983b. Effect of soil texture on critical bulk densities for root growth. Soil Sci. Soc. Am. J.
47:1208-1211.

- 241 -



Jones, C.A. 1984. Estimation of percent aluminum saturation from soil chemical data. Commun. Soil
Sci. Plant Anal. 15:327-335.

Jones, C.A. 1985, C-4 Grasses and Cereals. John Wiley & Sons, Inc., New York.

Jones, C.A., C.V. Cole, AN. Sharpley, and J.R. Williams. 1984. A simplified soil and plant phosphorus
model. I. Documentation. Soil Sci. Soc. Am. J. 48(4):800-805.

Jungk, A and S.A Barber. 1974, Phosphate uptake rate of corn roots as related to the proportion of the
roots exposed to phosphate. Agron. J. 66:554-557.

Kamprath, EJ. 1970. Exchangeable aluminum as a criterion for liming leached mineral soils. Soil Sci.
Soc. Am. Proc. 34:252-254.

Kiniry, ] R, J.R. Williams, P.W. Gassman, and P. Debaeke. 1992. A general, process-Oriented model for
two competing plant species. Trans ASAE. Vol 35(3):801-810.

Kletke, D.D. 1979. Operation of the enterprise budget generator. Oklahoma State Univ., Agric. Exp.
Sta. Res. Rept. P-790.

Knisel, W.G. 1980. CREAMS, A field scale model for chemicals, runoff, and erosion from agricultural
management systems. U.S. Dept. Agric. Conserv. Res. Rept. No. 26.

Leonard, R A., W.G. Knisel, and D.A. Still. 1987. GLEAMS: Groundwater loading effects on
agricultural management systems. Trans. ASAE 30(5):1403-1428.

McElroy, AD., S.Y Chiu, ] W. Nebgen, and others. 1976. Loading functions for assessment of water
pollution from nonpoint sources. Environ. Prot. Tech. Serv., EPA

600/2-76-151.

McGrann, .M., K.D. Olson, T.A. Powell, and T.R. Nelson. 1986. Microcomputer budget management
system user manual. Dept. Agric. Econ., Texas A&M Univ., College Station.

Menzel, R.G. 1980. Enrichment ratios for water quality modeling. pp. 486-492 In W.G. Knisel, ed.,
CREAMS, A field scale model for chemicals, runoff, and erosion from agricultural management systems.
U.S. Dept. Agric. Conserv. Res. Rept. No. 26.

Monteith, J.L. 1965. Evaporation and environment. Symp. Soc. Exp. Biol. 19:205-234,

Monteith, J.L. 1973. Principles of Environmental Physics. Edward Arnold, London.

Monteith, J.L. 1977. Chmate and the efficiency of crop production in Britain. Phil. Trans. Res. Soc.
London Ser. B, 281:277-329.

Monteith, N.H. and C.L. Banath. 1965. The effect of soil strength on sugarcane growth. Trop. Agric.
42:293-296.

- 242 -



Muchow, R.C., D.B. Coates, G.L. Wilson, and M.A. Foale. 1982. Growth and productivity of irrigated
Sorghum bicolor (L. Moench) in Northern Australia. L Plant density and arrangement effects on light
interception and distribution, and grain yield, in the

hybrid Texas 610SR in low and medium latitudes. Aust. J. Agric. Res. 33:773-784.

Mugwira, LM, S.J. Patel, and A L. Fleming. 1980. Aluminum effects on growth and Al, Ca, Mg, K,
and P levels in triticale, wheat, and rye. Plant Soil 57:467-470.

Nicks, AD. 1974. Stochastic generation of the occurrence, pattern, and location of maximum amount of
daily rainfall. pp. 154-171 In Proc. Symp. Statistical Hydrology, Aug.-Sept. 1971, Tucson, AZ. U.S.
Dept. Agric., Misc. Publ. No. 1275.

Nicks, A.D., L.J. Lane. 1989. Chapter 2. Weather Generator. Pp. 2.1-2.19. Profile Model
Documentation. USDA-Water Erosion Prediction Project: Hillslope Profile Version. NSERL Report No.
2, USDA-ARS National Soil Erosion Research Lab., West Lafayette, Indiana 47907.

Nyatsanga, T. and W.H. Pierre. 1973. Effect of nitrogen fixation by legumes on soil acidity. Agron. J.
65:936-940.

Onstad, C.A. and G.R. Foster. 1975. Erosion modeling on a watershed. Trans. ASAE 18(2):288-292.

Parton, W.J., Schimel, D.S., Cole, C.V. and Ojima, D.S., 1987. Analysis of factors controlling soil
organic matter levels in Great Plains grasslands. Soil Sci. Soc. Am. J. 51, 1173-1179.

Parton, W.J., Scurlock, IM.O., Ojima, D.S., Gilmanov, T.G., Scholes, R.J., Schimel, D.S., Kirchner, T.,
Menaut, J-C, Seastedt, T., Garcia Moya, E., Kamnalrut, A. and Kinyamario, J.I1.., 1993. Observations and
modelling of biomass and soil organic matter dynamics for the grassland biome worldwide. Global
Biogeochemical Cycles 7, 785-809.

Parton, W.J., Ojima, D.S., Cole, C.V. and Schimel, D.S., 1994. A general model for soil organic matter
dynamics: Sensitivity to litter chemistry, texture and management. In: Quantitative Modeling of Soil

Forming Processes, SSSA Spec. Public. No. 39, Madison, W1, pp. 147-167

Patterson, T.G. and T.A. Larue. 1983. Nitrogen fixation (C2H2) by soybeans: Cultivars and seasonal
effects and comparison of estimates. Crop. Sci. 23:488-492.

Pavan, M.A., F.T. Bingham, and P.F. Pratt. 1982. Toxicity of aluminum to coffee in Ultisols and Oxisols
amended with CaC03, MgC03, and CaS04/2H20. Soil Sei. Soc. Am. J, 46:1201-1207.

Peech, M. 1965. Lime requirement. Agronomy 9:927-932.

Penman, HL. 1948. Natural evaporation from open, bare soil and grass. Proc. Soc. London Ser.
A193:120-145.

Pesek, J., G. Stanford, and N.L. Case. 1971. Nitrogen production and use. pp. 217-269 In R A. Olson,
ed., Fertilizer Technology and Use. Soil Sci. Soc. Am., Madison, WL

- 243 -



Pierre, WH., JR. Webb, and W.D. Shrader. 1971. Quantitative effects of nitrogen fertilizer on the
development and downward movement of soil acidity in relation to level of fertilization and crop removal
in a continuous corn cropping system. Agron. J. 63:291-297.

Potter, K.N. and T.M. Zobeck. 1990. Estimation of soil microrelief. Trans. ASAE 33(1):156-161.

Potter, KN., TM. Zobeck, and L.J. Hagen. 1990. A microrelief index to estimate soil erodibility by
wind. Trans. ASAE 33(1):151-155.

Priestley, CH.B. and RJ. Taylor. 1972. On the assessment of surface heat flux and evaporation using
large-scale parameters. Mon. Weather Rev. 100:81-92.

Putman, J., J. Williams, and D. Sawyer. 1988. Using the erosion
productivity calculator(EPIC) model to estimate the impact of soil erosion for the 1985 RCA appraisal. J.
Soil Water Conserv. 43(4):321-326.

Reddy, K.R., R. Khaleel, M.R. Overcash, and P.W. Westerman. 1979. A nonpoint source model for land
areas receiving animal wastes; II. Ammonia volatilization. Trans. ASAE
22(6):1398-1404.

Renard, K. G, G. R. Foster, G. A. Weesies, D. K. McCool, and D. C. Yoder. 1997. Predicting soil
erosion by water: A guide to conservation planning with the revised umiversal soil loss equation
(RUSLE). U. S. Dept. Agric., Agric. Res. Ser., Agriculture Handbook Number 703

Richardson, CW. 1981. Stochastic simulation of daily precipitation, temperature, and solar radiation.
Water Resources Res. 17(1):182-190.

Richardson, C.W. 1982. Dependence structure of daily temperature and solar radiation. Trans. ASAE
25(3):735-739.

Richardson, C.W. and D.A. Wright. 1984 WGEN: A model for generating daily weather variables. U.S.
Dept. Agric., Agric. Res. Ser., ARS-8.

Ritchie, J.T. 1972. A model for predicting evaporation from a row crop with incomplete cover. Water
Resources Res. 8:1204-1213.

Seligman, N.G. and H. van Keulen. 1981. PAPRAN: A simulation model of annual pasture production
limited by rainfall and nitrogen. pp. 192-221 In M.]. Frissel and J.A. van Veen, eds., Simulation of
Nitrogen Behaviour of Soil-Plant Systems, Proc. Workshop, Wageningen, Jan.-Feb. 1980.

Sharpley, AN., C.A. Jones, and J.R. Williams. 1990. The nutrient component of EPIC. Chapter 7, pp.
152-166 In A.N. Sharpley and J.R. Williams (eds.) EPIC--Erosion/Productivity Impact Calculator: 1.
Model Documentation. U.S. Dept. Agric. Tech.

Bull. No. 1768.

Sharpley, AN., C.A. Jones, C. Gray, and C.V. Cole. 1984. A simplified soil and plant phosphorus
model: II. Prediction of labile, organic, and sorbed phosphorus. Soil Sci. Soc. Am. J. 48:800-805.

- 244 -



Sharpley, AN., C.A. Jones, C. Gray, and others. 1985. A detailed phosphorus characterization of
seventy-eight soils. U.S. Dept. Agric., Agric. Res. Ser., ARS-31.

Sharpley, AN. and J.R. Williams, eds. 1990. EPIC--Erosion/Productivity Impact Calculator: 1. Model
Documentation. U.S. Dept. Agric. Tech. Bull. No. 1768.

Simanton, R , E. Rawitz, and E.D. Shirley. 1984, Effects of rock fragments on erosion of semiarid
rangeland soils. Chapter 7, pp. 65-72 In Erosion and Productivity of Soils Containing Rock Fragments.
Soil Sci. Soc. Am., Madison, W1

Skidmore, E.L. 1986. Wind-erosion climatic erosivity. Climate Change 9:195-208.

Soil Survey Staff. 1982. Procedures for collecting soil samples and methods of analysis for soil survey.
U.S. Dept. Agric., Soil Conserv. Ser., Soil Survey Investigations Rept. No. 1 (revised August 1982).
Washington, DC.

Stockle, C.0., J.R. Williams, N.J. Rosenberg, and C.A. Jones. 1992. A method for estimating the direct
and climatic effects of rising atmospheric carbon dioxide on growth and yield of crops: Part I--
Modification of the EPIC model for climate change analysis. Agric. Systems 38:225-238.

Stout, J E. 1990. Wind erosion with a simple field. Trans. ASAFE 33:1597-1600.

Taylor, HM. 1983. A program to increase plant available water through rooting modification. pp. 463-
472 In Root Ecology and Its Practical Application. Intl. Symp., Gumpenstein, September 1982.
Budndesanstalt fur alpenlandische Landwirtschalf, A-8952

Irding.

Taylor, HM., GM. Robertson, and J.J. Parker, Jr. 1966. Soil strength--root penetration relations for
medium to coarse-textured soil materials. Soil Sci. 102:18-22.

Tollenaar, M., T.B. Daynard, and R B. Hunter. 1979. Effect of temperature on rate of leaf appearance
and flowering date of maize. Crop Sci. 19:363-366.

Thornley, JHM. 1976. Mathematical Models in Plant Physiology. Academic Press, New York.
Uchijima, Z., T. Udagawa, T. Horie, and K. Kobayashi. 1968. The penetration of direct solar radiation
into corn canopy and the intensity of direct radiation on the foliage surface. J. Agron. Meteorol. Tokyo

3:141-151.

U.S. Department of Agriculture, Soil Conservation Service. 1972. National Engineering Handbook,
Hydrology Section 4, Chapters 4-10.

U.S. Department of Agriculture, Soil Conservation Service. 1986. Urban hydrology for small
watersheds. Tech. Release 55.

U.S. Department of Commerce. 1968. Climatic Atlas of the United States. Environmental Science
Services Administration, Environmental Data Service,

- 245 -



U.S. Department of Commerce. 1979. Maximum short duration rainfall. National Summary, Climatic
Data.

Vitousek, P.M., Turner, D.R,, Parton, W.J. and Sanford, R.L., 1994, Litter decomposition on the Mauna
Loa environmental matrix, Hawait: Patterns, mechanisms, and models. Ecology 75, 418-429.

Watts, W.R. 1972, Leaf extension in Zea mays. II. Leaf extension in response to independent variation
of the temperature of the apical meristem, of the air around the leaves, and of the rootzone. J. Exp. Bot.
23:713-721.

Williams, JR. 1975a. HYMO flood routing, J. Hydrology, 26, 17-27.

Williams, J R. 1975b. Sediment yield prediction with universal equation using runoff energy factor.
U.S. Dept. Agric., Agric. Res. Serv., ARS-5-40.

Williams, JR. 1995. The EPIC Model. pp 909-1000 In V. P. Singh, Computer models of watershed
hydrology, Water Resources Publications, Highlands Ranch, CO.

Williams, J R. and R W. Hann. 1978. Optimal operation of large agricultural watersheds with water
quality constraints. Texas Water Resources Institute, Texas A&M Univ., Tech. Rept. No. 96.

Williams, JR., C.A. Jones, and P.T. Dyke. 1984. A modeling approach to determining the relationship
between erosion and soil productivity. Trans. ASAE 27:129-144.

Williams, JR., AD. Nicks, and ].G. Arnold. 1985. SWRRB, a simulator for water resources in rural
basins. ASCE Hydr. J., 111(6): 970-986.

Williams, JR., J. G. Amold, and R. Srinivasan. 2000. The APEX
Model. Texas A&M Blackland Research Center Temple, BRC Report No. 00-06.

Wischmeter, W.H. and D.D. Smith. 1978. Predicting rainfall erosion losses, a gutde to conservation
planning. U.S. Dept. Agric., Agric. Handbook No. 537.

Woodruff, N.P. and F. H. Siddoway. 1965. A wind erosion equation. Soil Sci. Soc. Am. Proc.
29(5):602-608.

- 246 -



APEX & Al§ Offes

(0806 ver.)

=
o

ol

0

=L

<0

i3

Jor
%0

RO

od

~i

IH
L]

Kl

[

2 166

2 (063) 238 - 2502

2015. 3.

oll

A

10

: 11-1390802-000973-01

Hs=ds

=12
=

ISBN : 978-89-480-3184-3 93520







