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Development of Numerical Models to Predict
Movement of Agricultural Chemicals
—with emphasis on the GLEAMS model —

L
Chung, Sang-ok

Abstract

Non-point source pollution due to agricultural chemicals is one of the great concems from the viewpoint of
environmental protection. Scientists have been trying to develop best management practices in agriculture in or-
der to decrease the water pollution potential not sacrificing high vields. As one of these efforts, several numeri-
cal models have been developed to predict the movement of agricultural chemicals.

In this paper, the advancement of models to simulate agricultural chemicals is introduced, and the GLEAMS,
which is the most popular simulation model in this area, is described in detail. The GLEAMS model is applied

for the first time in Korea to simulate pesticide losses.

o koo
o o o>
°o}rf“{”

-L?‘J

A H}Ach ol wHE 3
LH°ﬂ*H Eaiuv A2l st &
HlElZl gx FRA AFEHL Akt =
Hol FA9& L GA7IA drh. 53] 8 ]3]
Huig ok gl AHE HY e geo] Ho
FAOHE FANIIA Hol EFnae] delo]
o

&8, FaAgolyt A FEANE

EL Ay HYESFTELE st 2N

rlo —m ofn
— oX 19 ox
P o i

2l
ol

o}
47 s A%l Histkel 208 Bel A
g ol AA 9w Asha] el &
Agel YAl £y 2oz sl A
AFE Tote) Wt o] 2 Rolol A WF
B9 o3 £X2 gl AT R Aol FFHL
k. #ARHe PARAT FPAAY FE
IENHEEIE S RS B
98 7|2HQ £ Folch 534 FHO
Jatsrg sl oo U FAEFY

* BE et 5o



O
%]
o0
o
Ao
b

0| #3 =& UE

=

L8

11

9 AEE A% RA ET
24E 5YseE o

£ o

2 &

ro ol

o

XN

R ==t

4> > o g

O Olﬂ
4
l',

N
=
o 2y
£
2
1z
AR

o ofl
ol
ol

Ir

Wl b
oxl
b o
42 ot
i
Ol
=
frodu 22 to o

=

ng
ofk ot I
T o
ojfl filo
o >
o b

~
=

ol
o

4
R

ta

of
o
X
w1y
= o
32
i

o

o%

it
mﬁ o
[e]

0,

=2

é
1o off :
)
> o
;2 R X

s b

HA g S fAS
H (Best management practlces) o
°] ’\}ﬁﬂ" AE A7 $HE 8

zgo diste LA, g
2Nska, &3] 1% A%l ¢
o AHLOM HHEHoR AMEHI Sle GLE-
AMS =¥ disle 2¥9 #4745 2 A&
Al 58 $HHOE =9ty doz ey}
ANE HH A o3t FHu9E AWANE

P71 el ERHoE 0§

%8 Mo o_’t’. 2
O M1 Ok 2 B bu

-h <)

& oAr7tA] 7150 Yste EF
W F2 UEe 5494 3
H|&35to] Aatg e
B3 AR EXR
g % 7 ol
Rom Qe
el A3 =

pus Iy

:IIN l-ﬂ

8oy

.R.HTOT oing
& ol —
e Ol
AJ?MN
e

X
olf

L oft io off O 4% ot
_>L tlo

A

1‘“-‘)[}4_,

;_1;0(

7H‘§ Z}g«] A& tigt 23 22 = SOYGRO
¢ SOYMOD, TOMMOD, CERES-Maize, RI-
CEMOD %] 27} &, EvtE, S35 2 v 4
& AEdoA e m¥oz MEH X,
Fo Ao B E fsked 100 F7HA] 4
TENSE 2ol + e TREGRO 2% 9]
HEE A

EFRAE FHAA 2 S840l AL 27 o
ol olof tjgt m¥x ol 7= o], RUSLE,
ANSWERS, MODANSW, FESHM, SEDI-

A feezrE ARE %

MOT 1, EPIC, WEPP, PRORIL, KYERMO,
SSAST 5 d&{7tA1e] A RFo] fEslo] 57
o EgHY 2 f
H3l7] fete AbgE T
TR 248 93 A ohﬁ #e B
)32l Aol DRAINMOD =3ols, o
ﬂé?uﬂ? 2 At Al 2do] BAME oAbt 7
gl &g Al B oliE £ 9l
, &, Ashlae] 4A 4

e g

A% 0]

ok

[¢]
g 74 RE 3
B ogrkn F£RRY e 7H‘E'al°1
Crawford and Donigian(1973)°l
T fA g A3 93] PRT 28-S 72
93, olojA o7]ef HERES Ysteq ARM
23S sNuslg}, Frere, et al.(1975) o] £
3} FoolM fF, FAF 2 HEY FAS FH3
7] 98l ACTMO 2.8-& 7Zslsi e, Bruce
et al(1975)& EZoA &9 Z9Age] dhg
FF2, A 9w A4S F457] Astod
WASCH =&¢& Mdsagdel, = Computer
Sciences Corporation(1980)0] A E-FEo] 23k

SEEEC

O
2, 24 4

M

FHFAE FY57] A5t PRS R3¢ N3
ek,
AR57ld 44 S A3l BAHOE ALE
FA%) 2¥9 ANz CREAMSE =& 4 Ut
o] BYE 19724 vl Ay FLLPRA

(Federal Water Pollution Control Act)2] 7§13
o] A 37 (Environmental Protection Agen-
cy)e 7R 5 BB @A EAZ FH
o] Q@A 7| S AFE SEE 3
o, olo] 93lqd 1975 HH FFEA 8 4
A4 (Agricultural Reserach Service)o| Al 4
S e Zolzh vjd e Fel 93 A Hol
oA e QEFE AEH A 371 A ZE A
ZAasta] A7 A4 7 19800 CREAMS

53% Agatgct. (Fig. 1> dukdQl vlde
HE #409s THse A"
9,19_‘4, 31@2%‘,%9\“&2
el 714 48z



12

SIS M2 A M 1S

29 9% gEEs} Boj7b 2¥o] &, Al
2 gtz e Y3 2YAEE YA WEE H

o 3l
CREAMS 23e 2, 44 /%% % 5tg
3 3} 42802 4990 gon ge A%

Y°"‘—E} “}3}7‘1 X]

BAAE "ojur 1 .
CREAMS =39 &89 2798 T A
o] GLEAMS = 3&o|t}, w2}y GLEAMS 23
o] FAe A& ZFHo] XFHA Utk A o
9lol= CREAMS 28 9] 743} A9l 2,

NATURAL
INPUT QUTPUT

PRECIPITATION
{RAIN, SNOW)

@EPIC
®RUSTIC

@© AGNPS

@© LEACHMP

® GLEAMS-SWAT
© GLEAMS-WT

CMIS ®
PRZM ®

® ACTMO
© WASCH PRS
OAM @ DRAINMOD-CREAMS
PRT ® DRAINMOD CREAMS
T
1970 1980 1990 2000
Year
{Fig. 2> Evolution tree of the agricultural chemical
models

(Table 1) Developed year and fullname of the

re
=) modes
[ s | Model name | Year Full name
PRT 1973 | Pesticide Runoff Transport
ACTMO 1975 | Agricuitural Chemical Transport MOdel
WASCH 1975
ARM 1976 | Agricultural Runoff Management
{Fig. 1) Flow chart of system for evaluating DRAINMOD {1978 | DRAINage MODel
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PESTICIDE APPLICATION
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250 L —m RUNOFF
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WASHOFF
WATER AND
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— — REDISTRIBUTION
PLANT /5-5‘
ROOT ZONE -
|
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(Fig. 4) Physical system and processes presented
in the GLEAMS
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{Fig. 5) Simplified schematic representation of the
pesticide model
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(Table 2) Input parameter values of the soil and

plant
, Input
ttem Description P Remark
. value
field
Horizon 1 2 ) I
invest.
Soil layer thickness(cm) 17 | 50 .
L GLEAMS
Porosity(cm/ cnf) 0.47 | 0.43
manual
Soil | Wilting point(cn/ cn') 0281030 ~
Organic matter content(%) | 0.24 | 0.21 | soil test
o GLEAMS
Field capacity(cn/ cri) 0.39 | 0.40
manual
field
Crop name Grape .
invest
Crop | Rooting depth(cm) 50 »
Leaf area index ”
{Table 3) Parameter values of the applied pes-
ticides
Commercial| Date of .1 Haiftife | Applica-

(name applica- 383‘:?' (days) tion | Remark

General tion . rate

name) | Cutian | ™/ 1) | soil plantl 2y

day)

Sevin .
(carbarvl) 130 120 0] 7 2.25 Pesticide
Dithane

(Man- 164 6 70 | 10 36 nsecticide
cozeb)

Fenitox

(Fenitro- 186 30 8| 3 1.8 Pesticide
thion)

Benlate

(Benomyl) 211 2 240 6 1.17  Insecticide

Total 8.82
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(Table 4) Soil loss at the farm land channel outlet.

Frac. of ) Concentration
Particle type | sediment [SOIl 10ss
load (ke) ke/ W | ke/ kg | ppm
Clay 067 30,301 | 1.4303 | 0.0014 | 1,430
Silt 0.15 6,534 | 0.3084 | 0.0003 308
Small
nggregate | 011 | 4868 | 02298 | 00002 | 230
Large
nggregate | 007 | 3135 | 01480 | 0.0001 | 148
Sand 0 97 | 0.0046 0 5
Total 1.0 44,935 | 2.1211 | 0.0020 | 2,121

RUNOFF(cm)

SEDIMENT(TON/ HA)
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