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Recently, the flow rate of submarine groundwater discharge (SGD) has been measure
around the world, in order to evaluate the effect of SGD on the marine environment. However,
because the flux of SGD is spatially very inhomogeneous, it is difficult to extrapolate point
measurements to estimate the spatial averages necessary to infer values relevant for large scale
budgets. In this study, we developed a method for calculating the SGD flow rate by using sedi-
ment temperature. The method provides an estimate of the total flow rate, and also elucidates
the flow mechanism of SGD.

It has been recognized that sediment temperature is highly correlated with SGD flow rate
(R’0 0.94; correlation coefficient). We measured the sediment temperature (256 points, 1,024
km?®) in the Katakai alluvial fan (Toyama Bay, western central Japan) in November 2003 and
used the relation to infer a SGD distribution map. High flow areas are distributed as bands,
with the total flow of SGD estimated 2.67x 10°ml/min in the study area. The flow measured in
August 2004 was smaller by 30 percent, with much of this reduction in the lower flow areas. It is
shown that a permeable high aquifer reaches high flow locations directly, while the low flow lo-
cations are fed via higher resistance paths seeping out from the aquifer.

Key words: Submarine groundwater discharge (SGD), flow measurement, wide area, tempera-
ture of sediment, the eastern Toyama Bay
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Figlll Sampling location and study area.
0 : submarine groundwater flow area
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Figlll Measurement of sediment temperature.
O : sediment temperature measuring area
O : Measuring stations of sediment temperature
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Figlll Temperature of sediment (°C) vs. SGD flow
rate (ml/m*min) in November, 2003.

cooboocooboooobooooooocooobooono
FiglOOooOooOooOooOOoOooO0OOOo0Ooommee
cooboocooboooobooooooocooobooono
Oooooooo0oooopmme.cooooooo
0000000000 mm/min000000O0O0
OMmme.coiooooooooooooooomo
coooboooboooobooooooocooooono
O00Fig MOO00O00000000oRrRO0OmoOd



152 cooooooboooooao

coooooo

uobooooooooobooooboooooooo
coooooooocooboooobooooooooo
cooooooo

TOcOcexp W/D/ZO o0

oooorooooOooOooopOOO0OODOO
goooooooooooooooomwooOoo
oooooooooooomZOO00oO0oOo0Oooo
000000000 O00O0O0O0DOO0O0O000O0
coooooooOoocooboocoobooooooooo
000ZO0OemOOODODOO0OTe0°CO0DO0DOO0OO0O
coooOooooOoocoobooOooboboooboebon
ooobo0obooboobo0obbebooboon
000000000 I,.000000CO0O0OW/DO
coooocoooooooooomo

ToewO TsepO & Tew TsGDD%Xﬂ OkxO oo

000000000000 TsO 000000000
O00TwOOO0O0O0OO0OOcO ROOOOOOOO
cobooOooooOoocOobOoooOobOxOO0ODOODOOO
00 SGDpw e ml/m’/min00 0000000000
ocooooooooTn..000000x000000
coooao

uobooooooooobooooboooooooo
coooOooooOoocoobooooooooooooo
oMmoooooooooooocooobooooobooo
coooOooooOoocoobooooooooooooo
coooOooooOoocoobooooooooooooo
coobooooo—-4oo0oboocooooooooooo
coooOooooOoocoobooooooooooooo
coooocooooooooo

UM obOooocooobOoOoobooocbOgooo
MomooobooOooooooooooobogoo
coooooooOoocooboocooooooooooo
0000000000000 FiglD O Schlitzer, R,
20020 00 0000000000000 O00I0O mY
m/min0000000000000D0OCOOOOO
coooooooocoobooooooooooooo
O00o0oooooooO0AO0OBOOCOOOD
O000o00DAO0OOBOOOOOOOOOODOO
0000000000000 COUO000 00O mlmY
min00000000C0O0O0O0O0O0CDODOOOOD
coooooooocooboocooooooooooo

§00

400

3
(ml/m?/min)

Figlll Distribution of SGD flow rate (ml/m*min)
in November, 2003.

Tabled Flow area (m®), average SGD flow rate (ml
/m’/min), SGD flux (ml/min) in each divi-
sion, and total SGD flux.
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Figllln Temperature of sediment Tem (°C) vs.
SGDjow raee (ml/m*/min) in August, 2004.
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Figlll Distribution of SGDjw e (ml/m*/min) in
August, 2004.
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Tabled Average SGD flow rate (ml/m*/min), in
November, 2003, and August, 2004, and
their changes (%) in each division.
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