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of Groundwater in Miyako Island, Okinawa
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Abstract

Groundwater pollution by nitrogen is a common environmental problem in the islands covered with coral
limestone. Total annual emission of nifrogen from fertilizers, livestock wastes, and domestic wastes at
Miyako Island, Okinawa was examined from 1977 to 1998, and compared with the concentration of nitrogen
in groundwater. The trend of nitrogen emission was reflected on the groundwater concentration with the
delay of seven years. This suggests that the velocity of nitrogen permeating down to the groundwater is 3 m
per year. The amount of nitrogen leaching into the groundwater was 39% of the total nitrogen emission on
the ground. These results emphasize the importance of data collection on nitrogen emission in order to
predict the future nitrogen concentration of groundwater in coral islands.
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Fig.1 Groundwater basins and monitoring sites (&) by MGCC
in Miyako Is?.
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Fig. 2 Concentration of NO;-N in groundwater in Miyako Is.
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Fig.3 Nitrogen emission from each source in Miyako Is.

== Fertilizers = |ivestock wastes
=} Domestic wastes & Total

5 TEREANDEABME04) D6%LL LR L&, 86EE
H85% B HDHTWE=, F 2T, 1976~86EEIZ DN T,
fEslsE EagEE 2 T804 MERIDNBHEMTHRL, X5
IZ T804) FEROEHREEE (18%) 2HRUT, FEDIE
BICL2ERBEE Ul (BB, BED T804 BENE
HildEEOERS RS R -0, 2EREREL
FRARBLD /NSRS 2 TR BT D T804, BERIE B &
2EN S ECRIEE OHBHOD L THIE U THWE) .
PLEDESIT UTRDEELHREERICBIT 208 &
DZEBEER Fig. 3 KR LE, ZOHRE, £ENZER
EFEBOWRE & HELL T,

5.2 FEHMICLIZERAFEREER
EHBTHBEINZZEDOEY & Fig. 4 WRT LD
HBLTWS, poTEho K, B, WEFEDL, &
FEFREOFEEMMEMLUTE 2,
BRESOFBELIC Table 1 OJRENEZFEL, Hith
BRETIERBEHE U ERER 3 IORLE, 23,
& 2 DREBITHE: L BT THEET L, $hEIC IR
RLD23DIDEE AV =,

5.3 HEHkicL5BRETRREE
BEEETEURE SO EEHKD KIS HT BSE
MIBXNTN D ALICRER (AL L AHED62kg yY)
WEEULCROEEEAFHRERE, Fig.3 WRLE A
MHIRERETR L, ERBEIHITZVWTH - =,

6. BRAWREME L TKEREE L OMHE

PEDESC LTINS BFEREZ 2/ LEA
BNBRARBERBEDOHR 2R 2L (Fig.3) , 19704

20 140

ig | |=@ Cattle —C—Pig === Horse
416 | |—&—Goat —[I— Chicken 1'20%
B 2441 | X
25 1m5
g2y {180 %
S wi0 f =
%gB 160 o
5 © e
g g6 {40 3
£i, 14

<, 20 2

'76 78 '80 '82 '84 '86 ‘88 '90 '92 '94 '06 ‘08
Year

10)

Fig. 4 Number of livestock in Miyako Is.
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Table 1  Annual nitrogen emission from each animal.

Animal Nkgey™!
Cattle' 51.2
Pig" Sow for reproduction 17.0
& Other pig 11.1
Horse'? 54.5
Goat'? 11.1
Chicken'” 0.62
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Table 2 Correlation between total nitrogen emission (X) and nitrogen

concentration in groundwater (C) ".

Years of the Years of the data

data of N of N concentration 7 ax 10° b 7
emission in groundwater
1981~96 5 1.86 2.74 0.290
1982~97 6 1.95 2.62 0.487
1976~~91
/ 1983~98 7 1.82 2.98 0.582
1984~99 8 1.61 3.44 0427

*: Correlation between X (kg'y™') in each year of 1976~91 and C
(mg*7") in each Tyears later was analyzed with the linear model,
C=a X+ b. Coefficient of determination is expressed as ~.
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Fig. 5 Annual rainfall in Miyako Is.
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Table 3 Depth of water table around the monitoring sites of MGCC.

Depth of water table (m)

Site Min Max Average
A 27.5 32.5 30
B 1.5 20 14
Cc 15 20 18
D 15 20 18
E 22.5 27.5 25
F 40 45 43
G 20 25 23
H 15 30 23
1 5 15 10
J 15 17.5 16

Average 22

*: Correspond to the sites in Fig, 1.
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Fig. 6 Comparison of monitored and estimated nitrogen

concentration in groundwater at Miyako Is.
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