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Abstract

The objective of this study was to evaluate the GLEAMS-PADDY model by applying it to estimate
nutrients loading from paddy-field areas.

Field data from Soro region of Chungbuk province during May to September 1999 were used for model
application. Field data collected include the amounts of rainfall, irrigation water, drainage water, ET, and
percolation in hydrology part. T-N and T-P concentrations in the rain water, irrigation water, ponded water,
drainage water and percolated water were measured.

The comparisons of observed and simulated water balance components and nutrient concentrations showed
reasonably good agreements and the GLEAMS-PADDY model may be used to simulate nutrients loading
from paddy fields.

Futher research was suggested to mclude the erosion submodel in the GLEAMS-PADDY model to better
simulate the nutrient behavior, In addition, the pesticide submodel also recommended to be included in order
to simulate the various pesticide applied in paddy fields.

Keywords : Nutrients concenturation, Nutrients loading, GLEAMS-PADDY model, Simulation, T-N, T-P
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Table 1 Observed water balance in the field

(Unit : mn)

0-day Inflow(A) Outflow(B) Remark
Rainfall | Irigation | Drainage | Percolation| A-B

MAY | E 000 804 319 6.0 425
M 1971 1241 974 101 36.3

L 2161 1876 2108 111 -6.7

JUN | E 134 1897 2323 1] -3%63
M 676 1932| 2363 341 -96

L 1ol | 2022 1783 73] 167

JUL | E 02| 1518 359 70 1291
M 12| 1296 138 35| 1085

L 1010 1262 1987 30 45

AUG | E 1489 24| 1475 45 23
M 117] 1693 363 86| 136

L 68| 1807| 1947 167 61

SEP | E 1480 842 | 3068 41 -7
Total 7062 | 18444 | 19262 1331 4913

T Ey-3era A AM44d A5E, 2002
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Table 2 Fertilizer application rate in the sample plot 79 3lgro] =4 vebg=d, o]= 7tz JH), &
and total field (Unit : kg/ha) ou] Zwe] S we Mo PuPT)
Fertilizgr Term Nifrogen Phosphorus T-P %5= 7)H]e 98ES wo 59 =4
application Field | Plot | Field | Plot 02mg/ (& =7 Jehdond 69 %50 0.45 ng/
?f;ing May/E| 406 473| 214| 167 19 2 FEE el 22 AnEQoR K
Top May/L| 325 o] wgto] B9k wHe] Faluo] glel Qlo] Fof
dressing T | Ju/E | 508] 683 L3597 Wiror dodn
Top /M | 200] 594 e T-N ¥5& 59 skl 655mg/ 02
dressing 1 | Aug/E | 116 =7 Jehtsg), o) 7n|o) gke whe siow
Total | 1645| 1750| 214| 167 Foen, TP TL 0,041/ 032 olF

A ke A1 712 Qs ekl
o A5 AAER BFAT e A, W §E A% BE TN, T-P 55

27t 204 mg/ €, 0.02mg/ £ °]3MTt.

o)

3 EBFA HE

. B Bk & el SRmE
s 10 al
Qeon AR sk A B (g 19,6 0% B 0
Wy EAFEE AR #F 2uld =
o) 79 718 (GEAE), Hdn) (HEENE), $0) (B &
331l 7321 TAHH, A& 7R A AlbE, Table 3 Observed nutrient concentrations
Table 2= BIBAMEE 2AF A3 Yehda glo ‘ (Unit : me/ 1)
v AAEAN TERIA o AFLH @9 HAG F [rrigation Drainage Ponded Percolated
AplEEe 247h A o Date water water waler water
ﬁ ] ]ot‘ 1 é 1645kg/ha 1750kg/h3] TN|TP|TN|TP|TN|TP | T-N|T-P
mj, Q12 21 4 ke/ha, 16.7 kg/hao] Atk 5/5 387 | 018 | 510 | 028 | 108 | 002 | 116 | 000
5/14 | 300 1 009 | 392 | 016 | 316 | 020 | 146 | 003
L}, 40| S35k 520 | 477 1 020 | 347 | 013 | 416 | 013 | 655 | 0.04

2

5/25 1 306 [ 013 | 195 ] 009 [ 085 | 0.06 | 354 | 0.02
531 242 1 007 | 938 | 013 | 353 | 005 | 1.39 | 0.01
6/51 336 | 007 | 1166 | 008 | 364 | 007 | 222 | 001
6/10 | 592 | 006 | 865 | 0.06 | 997 | 045 | 395 | 0.03

7J%J T-N k& A8 oz 3% 27
AaAew YA dester, T-P
0.03 mg/ ¢ OJSHZ gtk ) 3713k Bt 4

=2

off
Fr

o
o
Plr ok rir HiF

7 T-N ¥&& 089nmg/ 2, Fd T-P 5% 6/15 | 239 | 006 | 416 | 009 | 616 | 010 | 188 | 002
0.015 mg/ £ o] Atk 6/25 | 314 | 013 | 282 | 010 | 429 | 013 | 361 | 002
7/5] 159 | 005 | 106 | 004 | 133 | 004 | 127 | 002
C}. = FEoiZo} Rl=20| SXer 7715 | 076 | 005 | 084 | 005 | 073 | 007 | 046 | 002
e 190, 6 i e[ on o L1 o s i
M H L Mlao] BEalleT 3= - : : : :
A;%fj‘j]io{ o;?;j}fii; ii;:? 816 | 190 | 004 | 088 | 004 | 119 | 002 | 173 | 001
S ol B T A =" 8/28 1 173 1 007 | 110 ] 006 | 130 | 010 | 065 | 001
77 EQH Hi T-N, T-P ¥5& 44 9/9 179 | 012 | 112 | 009 | 126 { 006 | 091 | 0.02
3.10mg/ £, 0.1 mg/ £ o]qltk Mean | 281 | 0.00 | 376 | 009 | 310 | 010 | 204 | 002
T-N €5+ 58 S~dks, 69 F~3, - not observed
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Table 4 Observed nutrients balance in the sampling

plot and total field (Unit : kg/ha)
. Inflow (A) Qutflow (B)
Nutrients Rain. | Irrig. | Fert. | Drain, | Perc, AB
TN Plot | 63 | 518 | 1750} 59.7 | 2.7 | 170.7
Field | 6.3 | 51.8 | 164.5| 724 | 2.7 | 1475
T-p Plot 18 1167 | 19 | 03 | 163
Field 18 | 2141 17 | 03 | 212

B]FL 164.5 ke/haol

o, HH#ZMOM #59 wige] HE T-N, T-P
o 74 376 mg/ 4, 0.09 mg/ Lo, T-N, T-P
7 724 kg/ha, 1.7 kg/haolth.
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Table 5 Leaf area index

1999) 9 52714 A

of paddy rice with respect

to growth stage

Relative

growth | 0.0 10.05/01(02(03]04]|05(06(07(08(09|10
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Fig. 3 Variation of the simulated T-N and T-P con-
centrations in ponded water

Table 6 Simulated T-N balance in the sampling plot
(Unit © ke/ha)

Inflow Outflow
Fert, | Rain, | Imi. | Sum |Drain.| Perc. |Uptake|Deni.| Sum
4731000 1226 14956] 025 | 012 | 028 | 044 | 109
017 (348|365 719 | 024 | 385 | 099 | 1227
025 15275521039 | 028 | 605 | 147 | 1819
663 | 011 {533 7374/ 1079 016 | 705 | L19 | 1919
060 ) 542 | 6.02 [1512] 056 | 805 | 183 | 2556
098|568 666|767 | 031 | 886 | 268 | 1952
0171426 | 443 | 280 | 012 | 992 | 222 | 1506
994 | 001 | 364 |6305] 377 | 005 | 1189 | 147 | 17.18
091 | 352 | 443 [ 11041 009 | 1507 | 418 | 3038
133 | 074 {207 | 183 | 007 | 1388 | 3.10 | 1888
010 (4751485 073 1 010 | 1248 | 141 | 472
032507539 | 064 028 | 119 | 075 | 1362
132 (238370 040 | 001 | 401 | 002 | 444
Total | 175.0] 6.27 |51.80{233.07) 7262 239 | 1133412175 | 210,10

10-day
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Table 7 Simulated T-P balance in the sampling plot
(Unit © ke/ha)

Oy —— Inﬂgw ﬁ. Outflow
Fref, | Trri. | Sum | Drain, | Perc. | Uptake | Sum
MAY | E | 167 007 | 1677 | 0.00 004 | 004
| M 013 | 013 | 014 052 | 086
L 0201020 | 020 080 | 1.00
JWN [ E 015 | 019 | 018 0% | 113
M 018 | 018 | 019 107 | 126
L 019 | 019 | 019 118 | 137
JUL | E 015 | 015 | 007 133 | 140
M 012 ) 012 | 009 159 | 168
L 014 | 014 | 012 200 | 212
AUG | E 003 1 003 | 005 184 | 189
M 018 | 018 | 005 166 | 171
L 018 1 018 | 014 160 | 174
SEP | E 008 | 008 | 003 121 | 124
Total | 167 | 184 | 1854 | 145 | 000 | 1579 |17.24
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ke/hats 279U Eoko &g Zo% yehyt
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Fig. 5 Comparison of observed and simulated nutri-
ent concentrations in ponded water
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