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The amounts of leached nitrate-N for unit area in 1977
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The amounts of leached nitrate-N for unit area in 2005
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The amounts of leached nitrate-N for unit area in 1994
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Table 6 IUFEMifE D LT  Comparison of harvested area
A 19754F B o 19954F
19774 - | HFEEIE LoHA-® O/ @ | 19944F - | HREEE EUHA-@ ®/ @
T2EEY (ha) 443 0.92 559 0.79 386 0.82 347 1.11
B3 - N 2 (ha) 23 0.05 37 0.63 25 0.05 8 3.12
fEEY  (ha) 16 0.03 17 0.94 57 0.12 61 0.94
&7t (ha) 482 1.00 612 0.79 468 1.00 415 1.13
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Table 7 {23 K D2 Fie BB A R
Calculation result of nitrogen concentration in reached water
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N TR=NR EES H iy

(B aire | modn) | SR
(ha) | (ha) | (mm) (t) (tN) N (tN) (t) (tN) (tN) (mg - LY
19774% | 1,069 | 833.9 | 1,836 7,848,598 67 | 2372 | 1126 | 6,122,494 8.57 86.83 11.06
19944F | 1,069 | 833.9 | 1,660 7,096,022 20| 1983 941 | 5535428 7.75 37.16 5.24
20054 | 1,069 | 833.9 | 2,094 8,953,944 23| 1,694 804 | 6,984,746 9.78 40.82 4.56
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Fig.11  #0JI1H T /K G 5 1) % i Bk AE 42 SRR 1
The concentration of nitrate-N in groundwater basin

PR O FALBELN 1AL (4.75kgN -y OFETRDO 720
TIHAONDE, FRIAD CFEE, I, Kf) =
ML TRz 72720, KRN, mIBIHIEE DA
TA720, FHANOZEEEHEG TR Lb 0 MAL
720 HANEERHCROEF AN EIX, REH (A, &
MR, Z2 &, AR, RARE) 2B LEmIREKE (F
R D40%) & AR TR OMBRESE FRIERE (1.4mg -
LY OF TR, B EETable 712587, RAEL
7o & H 19774F 1311.06mg - L7, 19944F (X5.24mg - L,
20054E134.56mg « L& %o 72,

—J, AHS (2005) & F M T K E PR Akt H i
e (2007) 1F, RDJIH T ARG IZ B 5 HUTF K O R
BEFRRLEOWEM L HE L TWb, FiglllRT@E,
TR AE 28 F2 7 15 13 19894E 2 5 20014 12 22 1) T#HY12mg - L™
MHMTMg - LIANMET L, Zo#emg - LRE THER L
TWh, BB TR, &4 MIELREVL O
ERZENTEBY, HEFICAEWNSINEEZD ) BT
Lo/ BRIT, HEMERE 2o THRWIZ LD IZIZEH
EiEE L CHUFKICIRAT S LS NCTWD (HHIS,
2005), F 7z, Mo BIEBICPEA SN EEHEATH T K ICH]E
LCRBEICHER S 2 D136~ TEED Y 1 L5 7 )dh
LlIESN D (HHS, 2005 S, 2001),

INEDZ L HEEBTHE, RBEKROEFREEDOEAL
&, —EME R R RIS TR SRR G52 b L E
2AbNbe X oT, Table 7TIZ/R L72ZEKDEEFiLRE
AREMOEAIL, Fig LR L2001 H T K GEsic 81
BB RIRE OLB & EMICHTE 2L E 2 5
b,

BT OK B R A sk s (2002) 12 &g
BB TOMTANER S8 RoF521E, Ly
BHERESARD S DOFGREPEI%EWME SN TS,
F 724 EOREII BT 2 R T AR~ O BT AN
239 % 2 S OREMREE RFEHE D 5D 5 EH A1,
19774F H377%, 19944F 1354%, 20054F 1356% & 7 - 72,
INLOFERPS, BEFHHROERAMEDL, R
IO T ROKEICKE REELY G2 T D T EHR
BEnb,

4 HWEFEEHOLHES

INA F Y ABBEOENER % B & L7z i oE
ACPE T ERRE s A B O Z Lo RBEFF & LT,
b7 & CEAE 2 TR R 2 2 7 YA O RYIERE
SEREHREORAETIT 572,

WERR T 3:0E,  F 9 A AR HEARASE - hat (379kgN -



136 R TR R 452075 (2008)

[ 0~20 kgN-ha'

[ 20~40kgN-ha!
L= 4D~Gﬂng-ha"
N 60kgN-ha' kLt
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The amounts of leached nitrate-N for unit area (1994)
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The amounts of leached nitrate-N for unit area (Cattle manure)

b EEZEZHLND, BUEFEM SN TV 2 HIEE N A+~
A7uPxy MkgE (8 - &, 2007) Tl ¥ hoF
OO BT % RIS LINT AR A 57 ISEEEALT
HEMBER DN A F < A & BHICHH 9 % 720 DFEL
MFEEIT-> T b, RRIRLFEEEHTLZ L1
XY, ZoTuTv s PTRESIND HENSHEREER
BHEANG 2 5B 25k 2 L2 b, #HFAOK
BEANOEZBIZOWTOMNCH R ERT 525 TH A
I EEZLND,

VI &

il

B BOMWH T KGRI RS, R IRILR B
HEFHIEL, GISEHWTF—RN—21t L7z, F72,
DNDCETIVIZ X 5T, FIEWR TEEEMEICBIT 2 Rt
TOMMBEERERELHEEL, Tt T—F =2
2R S TR R BT 2 IR E R et E %
To7ze TORE, FNREIZBYT LIEFIT IR ZGIST
HWTr—s =21, EFFRROZbEiz 52
AT &7z, MHERREE KA EIEER R, THRIHIR
DI E BT D2 ) iR e s i g 0%
bZR L7z £72, ZOHEZHVCREKROEFREE
DORFEEATo72 L 2 A, AEMBIIHTRKEOLE) %
EMEMICHITE 2 2 E 2 bz,



BEREIL - PIBT - B R - KPR, - % 2 Bl BT KR L AL OREERE S SR I o ke 137

G, BRA RVERNT R BN & BRI A R model for Shimajiri dark red soil, JARQ, (accepted)
BOREFTV, KEAREZEE L B2ELHET) & 8) R (2002) @ v TOEOH T KRS -
TOFBERTEL LCOEHIEEN 5, [KfaREp it ] 2z C

9) thEHEE - AT - T HUSHE (2001) ¢ MLk EE
SEE FHRIC B 2 RENSHAMEOERIFEICL S
HesE, TIEEE 72 (3), p.365-371
1) A7HEE - B — - LR - S 5E 2 (2005) ¢ 10) BMAKFENA F )4 2 Ve [ A7 2L 7
MR E B O T 7 A2 31T B H T KT %R RE F— 2] (2006) @ [23A A~ A& IGFIEERFIHZ W€
ZRBEOZALIZOWT, B ILWHR, 203, p.111-119 FI | R~ =27 L Ver2.0, 170
2) PR - #EFEZ (2006) ¢ EHBICBIT D AL S 11) HEIE M (2003) ¢ T Hh A FEFA A GREERERA)
ABR O B3 O FEREAL IR, R THF IR, 204, WwE#E PHI5E3H
p.203-210 12) MBI EMKERS (1977) @ EEEY OB 1g4
3) Li, C., Frolking, S., and Frolking, T.A. (1992) : 13) PPHBILEAOKEELS (1997) @ & &9 & UHEEIREt
A model of nitrous oxide evolution from soil driven by 14) MHBILEMERS (2006) @ & & 9 & U 1E4
rainfall events: 1. Model structure and sensitivity. Journal 15) JhiE L ERERY (1999) @ H - FIRMEWIREE D
of Geophysical Research 97 : 9777-9783. Fil &
4) EHIRBEEGHE - BT AOKE TRA 16) #EREZ - falliFEs] (2007) B BICB T ARG
e (2006) © B BT R B AR A RIS AT R SS SHINTZE, BAEE, 75 (7), p.603-607
5 BiSUTE B - EERRE R Y5 — (2006) : 17) HfIPeHE (1998) @ WIVA/K B PR A FH & s i B,
EHORIE CPI18F12H E15E 66 (6), p.61-66
6) BT BRMOKEIRBGRE (2005) @ BT O RAKKE 18) HMIfeME (2005) : W OKEREEER D —H 7 iH
¥ CPRLTAELH MNOEOFE -, PR
7) NAKAGAWA Y, SHIONO T, MIYAMOTO T, 19) HAGE - &3 E (2001) © EEHBICBIT A EEA
KAMEYAMA K, CHINY, and SHINOGIY (2008) : TgEtE & T K EFTIREO RIS, KEREET

Evaluating the validity and sensitivity of the DNDC £5E 24 (11), p.773-738



138 R TR 452075 (2008)

Estimation of leached nitrate-nitrogen in groundwater basin,
Miyako Island.

FUJIIE Rie, NAKAGAWA Yoko, SHIMA Takeo, SHIONO Takahiro and SHINOGI Yoshiyuki

Summary

Groundwater is the only water source, including drinking water, in Miyako Island, and contamination of groundwa-
ter by nitrate-N has become a serious problem in recent years. Agriculture is the island’s key industry and agricultural
activities are believed to have contributed to an increase in the concentration of nitrate-N of groundwater. For this rea-
son, the development of the method for estimating the amounts of leached nitrate-N caused from agricultural activities
is useful for proposing appropriate farming managements and the conservation of groundwater quality. In this study,
the amounts of leached nitrate-N were estimated by the DNDC model using the cultivation data of each field within
the same groundwater basin. The estimated the amounts of leached nitrate-N related to agricultural activities were
visualized by GIS over the entire groundwater basin. Compared to year 1977, the amounts of leached nitrate-N in the
groundwater basin significantly decreased in year 1994 and 2005, due to changes in the amounts of applied fertilizer
and the types of crops. The concentration of nitrate-N of groundwater in the same groundwater basin also decreased as
the amounts of leached nitrate-N decreased. Our results indicated that the estimation method shown here was able to
capture the changes in the amounts of leached nitrate-N, at least for these 3 years, attributed to the changes in farming
managements. The estimation method might, therefore, help to establish appropriate farming managements that con-
tribute to the conservation of groundwater quality in the island.

Keywords : groundwater, GIS, DNDC model, nitrate-N
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