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Trace metal input in rainfall

Driscoll et al.(1994)
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Soil *t: soil thickneess

(mol ha'! y!) Mn Zn Pb Cu t*(cm)
Ah 13.03y) -  4.9(10y) - 2.0

sub layer 83.2(18y) -~ -~ -~ 50.0
Input (precipitation)

(mol ha'! y1) 4.5 2.1 0.5 0.7

@ Mn, Pb ; IRIE{ER)
@ Zn, Cu ; RIEL




Kashim Port Kashima Sea

HORS (well transect)
N 35° 49’ 25"
E 140° 46’ 64"

Hasaki Beach

depth (m)
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A Ataie-Ashtiani et
al.(1999)

Salt concentration
contours in case (a)
without tidal variation,
(b) at high tide with

"~ variation.

*contours are 0.1, 0.5 and 0.9 from
the land
* hydraulic gradient is 0.005 (solid

Tidal variation line) and 0.001 (dotted line)

— mixing of groundwater and seawater
(@ hyporheic zone expands

in the coastal area with the large tidal variation



Solute transport in shallow groundwater
around coastal zone

= NO;-N decrease with
groundwater flow —

= low concentration in
coastal zone

= Hyporheic zone =
denitrification zone?

= Hiroshima; tidal variation

LEGEND

of 4m

/
O 10 mg L NO4-N contour
/.

s N flux in hyporheic zone v v

around sea ? Fig. Nitrate concentration in marine
aquifer. Howerd(1985)



Water and solutes
move from
aquifer to river {

Down-valley transport
in river and

Aquifer |
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Fig. & Relationship between § "0 values and nitrate concentrations for samples from regional ground water, river water, and hyporheic water.



Climate ;

Temprate, slightly wet

an.precipitation; 1100mm
Steep

Tidal property:4m at spring tide
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Observation site at the

riverside on the beach
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October, 2002 and May, 2003

, (@piezometer and water
= icollection




s Equipotential line (20cm int.)

@ That by Cl- is more than by SO, — desulfication

* little NO;~ by denitrification in a hyporheic zone



Current channel small channel
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January, February, 2002

at the middle and spring tide
(@ water collection,

chemical analysis

0 Shallow groundwater

0 Deep groundwater



— G.S.

Middle
— Spring,Low /
—— Spring,High, Ground/

bUldeE/
river /’
> Groundwater table

altitude@(m)

S = N W A SN

25 0 25 50 75 100 125 150 175 200 225 250
distance@(m)

Groundwater table gradient in x-y profile



altitude @ (m)

7
. 16,000 720 70 15(mg/L)
: //
4
3 Vo v/
2 O~ / @No variation in
v 50 0.5% 0.089%  concentration during
1 <€ > tidal fluctuation

0 - __mixipngzone, ., , ., , , |

25 0 25 50 75 100 125150 175 200 225 250
distance @ (m)

Cl- concentration and mixing ratio of
seawater in shallow groundwater



= in the area of 100m around the
\ ﬂ(l river; not detected
| = mixing , hyporheic zone

@mixing of S.W. and G.W. ;
@=0 + @
Cl- 720=a16,000+ b15
NO; 29(cal)=a2 + b3
0 (act) << D.G. 1

i L]LI! H
Fr Uu el U 2

‘\“" L 8 ° ° °
Sl S [ e A o (@nitrate reduction in
S hyporheic zone

0 Shallow groundwater

0 Deep groundwater




@ mixing = DS.W. + @G.W.
1.43(cal)  0.05 1.5
0.25(act) << D.G. 0.9
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‘L ;B &1 Hyporheic zone

34/ ................................... » .............. « .............
reduction N reduction

(sea source)  (land source)

\ Cation exchange of trace metal
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