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Changes in Hydrological Environment from

the Viewpoint of Global Warming
Kazuki MORI"

Abstract

0 O Changes in the components of hydroclimatological characteristics including precipitation,
evapotranspiration, and runoff over the last 100 years were investigated in the Kiso, Nagara, Ibi,
and Kumozu River Basins as a case study. Annual precipitation in the study basin has tended to
decrease since the first half of the 1970s. On the other hand, the smooth trend curve indicates
that annual evapotranspiration has increased over the long term, especially since the 1980s.
Smoothed secular changes in the difference between annual values of precipitation and potential
evapotranspiration are analogous to those of annual precipitation. The average annual runoff
ratio for each year has also shown a tendency to decrease during the last few decades. It is
pointed out that the notable characteristics of current frequency-magnitude distributions in an-
nual precipitation are both a reduction of intervals of hydrological extremes and an increase of
range in each year. Under conditions of extreme meteorological events that increased air tem-
perature in the summer of 1994, river water quality showed a remarkable change compared to
its average value in a normal year. The most striking feature due to high temperature was a
very low value for the concentration of dissolved oxygen, especially in July and August. The facts
identified in the present study provide a meaningful perspective of the possible consequences of
global warming for hydrological processes, and are also useful basic data for evaluating the ef-
fects of future climate change on the aquatic environment.
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Fig. 10 Secular changes in annual precipitation in the Kiso, Nagara and Ibi River Basins
0 upperl] and drought index in the former Soviet Union[] lower[l] Yamamoto, 1993;

Mori, 200601
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Fig. 20 Secular changes in sea-surface temperature during the re-
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sind] Webster et al., 200501
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Fig. 30 Long-term changes in annual mean air temperature and annual evapotranspiration in
the Kumozu River Basin] Mori, 20001
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Fig. 400 Long-term changes in air temperature in temperate and subpolar regions, and ob-
served data for O-miwatari” in Lake Suwal modified from Ito, 200301
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Fig. 60 Relationship between annual runoff ratioll] P-ETJPO and annual pre-
cipitation] POin the Kumozu River Basin for the average value of each
decade since 18900 modified from Mori, 20001

gooooboooo, oobobobobobo
gogobobooboooooobooboobooo
goo, boboooboooboobooboo
OP-ETOO0O0O, ODO0ODOMP-ETOPOOO
gooooboobooboo oboobgoo
O, 0000 1o0oooooooopoonog
gooog, oooooooobobobobo
gbobooedboboogDO,2000000030
ooooo, oooooPETOOOOOOOO
oooooooOo, ooooobooETOODOOO
goooboobobooooooobooboobobo
goooooo, boooboboooobooo
gooooooooooo, oooooboboao
18900 0 19200 0000 196000 1980 O O
gboobooboooooboooobooobo, obo
gbogooboobooooboooobobobobo
gooooobooboooobo-obooobgoo
gboooboobooooobooo, boboboobo
gbogooboobooooboooobobobobo
RN

gooo, booboooboooobobobobo

gboooooooboobobobooobooobogon
ooooo, ooboobobobooooogoo
booooobooboobobobooooboooboon
oooooooboobooooo 700, ooooo
gboooooooooboboboobooobogoo
O0ooO0ooooooogoooo /910000
oboo, ooboooobobobooooogoo
gbobooooooboomooooobobo
booooooooobobooboooooo, o
gboooooooboobobobooobooobogon
gboooooooooboboboobooobogoo
00 0000Wilhite, 20040 OOOOOOOO
gboooooooboobobobooobooobogon
gooooooooob, bobooogoogoo
booooobooboobobobooooboooboon

nmooooooooooooooooo

oboooooooo, boboobooobooobooo
gboooooooboobobobooobooobogon
obooboooboobooo, oboo 199400
obooooooobooboboo, oooobooo



m®/sec » 100km?)

| 275-day
A1 355-day annual minimum
| =t n
5 ok = | 3 =
N =
) : i
o QS = 2 2
v 2 ) ES 3
g z = - 2

g7boob0ooooo0oooooO0oomoooooooboooooooood

Fig. 70 Secular changes in specific discharge of Kiso River(] drawn based on original data
from"“ River Discharge Year Book of Japan” [l
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