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2.Effect of Global Warming on Drainage Function
of Pump Stations in Ports

Yasushi Hosogawa *
Yoshiyuki SExing **

Synopsis

For the protection against inundation at river delta area or lowland area with
developed channel systems, drainage pump stations are facilitated associated with
water gates and barrier seawalls. Many of the Japanese ports have this protection sys-
tem against high surge. This report discusses the effect of global warming and sea
level rise on the drainage function of the pumping stations» Sea level rise is supposed
to decrease drainage speed due to the increase of the waterhead difference from the
inner water surface, Global warming is also supposed to alter the pattern of rain falls
and precipitation strength.

Variety of the dimensions of drainage area, innerwater surface area and pump
capacity are reviewd for 149 stations. Three cases of typical model area are set for
the evaluation of the effect. Increase of the water level in inner watersurface is calcu-
lated with clapsed time under a designed high surge scenario. Closing duration of
water gates is compared as well.

Various cases are examined for the magnitude of sea level rize, precipitation
strength and rain inflow time. The followings are clarified.

a} In the most dangerous case, enclosed inner water surface is expected to

increase as high as 20 % of sea level rize in water level.

b) In case inside water surface area is large enough against whoie drainage area,
then the vulnerability for sea level rise and that for increase of rain fall strength
becomes small.

c) If decrease of pump drainage capacity is small against the increased head differ-
ence, then the response of the inner water level is small to sea level rise.

d) Though the inside area could be protected against inundation by means of the
improved management for pumping system, water gates have to be closed for
longer duration because of the sea level rize.

Key words : global warming, sea level rise, drainage pump, inundation, lowland wvul-
nerability, sensitivity, case study

* Chief of Purification Hydraulics Laboratory, Marine Hyvdrodynamics Division
** Member of Purification Hydraulics Laboratory, Marine Hydrodynamics Division
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' ® @ ® @
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S, BEEDEAKERERS EubRTWE L LE (3) FERTHIFOZIE

EFRERCRE, WENEOEREEREEEELT

B 4,04
| he W

sk

((8. 430 1C & & [BEHFEEE R,

VI ke, W, PERERRERCIHOEST
BiewkEra, tabh, FREER,
Hle b ORI IG U CTIE T T 4 £ % 2, Fruhling =%
BTolai

il

et

2



A Ak - BT 5
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B -8 5.0 227 581
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