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Waters as a Physical Environment of Japan:
From the Viewpoint of Physical Geography

Tadashi ARAI”

Abstract

O O This article summarizes the nature and the behavior of waters in Japan from the viewpoint
of physical geography. Because Japan is located in a humid temperate zone lacking a severe dry
season, a water deficit is not detected in normal years in terms of water balance analysis. Mean
annual specific discharge is between 3 m?/s/100 km? and 5 m®/s/100 km? in many river basins, al-
though it is more than 5 m®*/s/100 km? in rainy or snowy regions. Snow is an important source of
rivers in Japan.

0 O Lakes are relatively abundant. Basin profiles are characterized by steep slopes, reflecting
the general landform of Japan. Lakes of volcanic origins and coastal lakes are widely distribut-
ed. Strong thermal stratification is also a characteristic of lakes. There are about 210,000 irri-
gation ponds, which is one of the special features in Japan.

0 O Heavy snowfalls in mountain ranges in northern Japan create perennial snow patches. As
summer is very hot, the occurrence of snow patches needs an accumulation of snow of more than
20 m.

O O Groundwater is also abundant, especially at flood plains, alluvial fans, and bases of large
volcanoes. On plains where rice paddies are distributed, the groundwater level rises during the
irrigation period due to seepage. Groundwater is also influenced by human activities as rivers
and lakes.
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Fig. 10 Distribution of annual mean precipitation] based on climatic atlas by JMA[
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Fig. 2 Relation between annual precipitation and
annual runoff height in JapanO ¢ [0 Sumiyo
River in Amami-oshima Island[l
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Fig. 30 Distribution of annual mean specific discharge] the Nansei Islands are not included[l
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Fig. 40 Distribution of mean maximum snow depth[] based on climatic atlas by JMALl
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Fig. 50 Seasonal variations of monthly mean specific discharge for 19930 cool and rainy
summerand 19947 hot and dry summer[l
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Fig. 70 Number of natural laked] bold barJand artificial dams fine bar[Jin each prefecture.
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Fig. 90 Vertical temperature profiles of Lake Kizaki in 1993 and 1994,
compiled from data by Shinshu Universityd Arai, 20041
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Fig. 100 Number of irrigation ponds in each prefecture in the 1980'd]1 after Uchida, 2003[1
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Fig. 110 Locations of mountain areas with perennial
snow patches.
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Table 10 Water balance of the Desui area in Kagawa Prefecturd] after Shinmi, 19891
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ooo 411 01.55 O 386 0 3.86 0o 270 02.70 0
oo oo oo O 1026 010.26 0o oo oo 0
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Table 200 Water balance of unconfined groundwater of the Rokugo Fan in Akita Prefecture

[ after Hida, 199001

oooo ooo ooooo oooo ooo
ooo 3.0 mm/day 55.6 0.3 101.3 69.3
oooooo 3.0 mm/day 5.6 0.3 1.3 0.3
ooooooo 0 mm/day 0 0 100 69
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oooooo (02.91m 3.97 J3.10 2.35 0
oooooo 0.39 m?/s 2.49 1.19 3.39 3.65
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