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Present State of Lake Environment in Nagano prefecture in 1991
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Abstract : This report is an outline of the lake environment in Nagano pref. in 1991. This is based mainly

on the result of “The Fourth National Survey on the Natural Environment” conducted by EPA Japan. We

took a part in the research on natural lakes in Nagano pref.

For this investigation, 39 lakes having a surface area larger than 0.01 ki* were selected. These many lakes

locate in the northern part of Nagano area. According to the trophic state, 39 lakes were classified into five

groups (eutrophic : 8, mesotrophic : 13, oligotrophic : 13, acidtrophic: 2 and dystrophic: 3).

The natural state of lake environment was judged based on the ratio of the length of natural shore line to

the whole length of its shore line. The lake located over 1,500 m have been preserved mostly in the natural

state. Most of them were located in special protection areas such as a national park. The lake environment

at the lower altitude tends to deteriorate.

For example, the shore line more than 95% of Suwa-ko and

Fukami-ike (759 and 484 m in altitude, respectively) has been embanked artificialy
The present state of lake environment in Nagano prefecture is shown by the parameters related to water

quality, such as transparency, Chlorophyll-a, COD, nitrogen and phosphorus.

Key word: Nagano Prefecture, lake environment, eutrophication, water quality.
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Table 1 Lake number and lake name

(376) Chaya-ike (GxEMD)

(377) Katsura-ike (fEEih)

(378) Nakaburo-ike (HryHh)

(379) Hokuryii-ko (L)

(380) Numa-ike (i)

(381) Kama-ike (#fith)

(382) Nojiri-ko (PR

(383) O-ike (Kazabuki) (EICKf)
(384) Furu-ike (fyift)

(385) O-ike (Shirouma) (B&AiH)
(386) Chigo-ike (IR

(387) Hasu-ike (i)

(388) Biwa-ike (EEih)

(389) Maru-ike Clith)

(390) O-ike (lizuna) (ERHEAM)
(391) Onuma-ike CKiBih)

(392) Kido-ike (KRt

(393) Aoki-ko (HABD

(394) Nakatsuna-ko (ShfFHD
(395) Waku-ike (3@

(396) Yanakubo-ike (A fRHE)
(397) Kizaki-ko (KIEHD

(398) O-ike (Ubasute Kami) (#i&Xxi#- F)
(399) O-ike (Ubasute Shimo) (&AM - T
(400) Hijiri-ko (ZE#H)

(401) Washiba-ike CEJ#)

(402) Myojin-ike (BHfE)

(403) Taisho-ike (KIEHD

(404) Tashiro-ike (384) (HEf{ith)
(405) O-ike ()

(406) Me-ike ()

(407) Ame-ike (i)

(408) Cho-ko (FE#D

(409> Ina-ko (FE&ED

(410> Shirakoma-ike (B
(411> Suwa-ko (GREH¥D

(412) Ni-no-ike (—o#h)

(413) San-no-ike (=oih)

(414) Fukami-ike (ERH)
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Fig.3 State of artificial change on proncipal lake shores in Nagano prefecture
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Name of lake Transparency(m)

0 5 10

1 [ 3 1 I ! T T T H T T T T

Chaya-ike
Katsura-ike
Nakaburo-ike
Hokuryu-ko
Numa-ike
Kama-ike
Nojtri~ko

0-ike (Kazabuki)
Furu-ike

O-ike (Shirouma) 5
Chigo-ike| .
Hasu-ike
Biwa-ike [n
Maru-ike

0-ike (Tizuna)
Tnuma-ike
Kido-ike

Aoki-ko
Nakatsuna-ko
Waku-ike
Yanakubo-1ike
Kizaki-ko

Qike (Ubasute Kami)
Qike (Ubasute Shimo)

Hijiri-ko
Washiba~ike >2.7mM
Miyagawa~ike >2.1m
Taisho-ike >2.5m
Tashiro-ike >1.1m
0-ike J>7.7m
Me-ike [>4. 9m
Ama-ike [>2.0m

Chd-ko
Ina-ko
Shirakoma-ike

Suwa-ko
Ni-no-ike
San-no-ike
Fukami-ike

Fig.4 Transparency of natural lakes in summer
of 1991
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Table 2 Nitrogen and phosphorus concentra-

tions rel ated to environmental guality
standard for lake.

nitrogen hosphorus
category mg;gl p ml; /1
I <0.1 <0.005
I <0.2 <0.01
m <0.4 <0.03
v <0.6 <(.05
v <1 <0.1
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Table 3-1 Physical dimensions of lakes in Nagano prefecture
and their water quality in 1991

. Chaya -~ Katsura Naka- Hoku- Numa- Kama- Nojiri- Kazabu- Furu-. Shiro-
ike - ike buro  ryi-ko ike ike ko ki-ike ike  uma -ike

GEM) ) P dvew @ eew @aw (5N @ (5

Alutitudle = m 1,075 745 740 500 875 1,160 654 1,778 1,191 2,379
Surface Area k*  0.032 0.0335 0.0135 0.188  0.16 0.03 3.9 0.0875- 0.05  0.06
Volume W 15x107° 19x107° 38X10™° 86x10™° 46x10~° 23x10~° 81x10™° 2x10~* 2x10™* 4x10~*
Max. depth m 8.2 9.0 5.0 8.0 5.8 18.0 37.5 5.5 7.0 13.5
Mean depth  m 4.5 5.5 2.8 4.6 2.9 7.7 20.8 2.2 3.6 6.7
Date 8/11 8/11 8/11 8/12 8/12 8/23 8/30 8/25 9/30 9/24
Time 11:00 15:20. 14:10 13:00 10:30 13:00 10:40 13:00 12:00 14:30
Weather clondy cloudy cloudy cloudy rain cloudy fine cloudy cloudy cloudy
Air temp. ¢ccy  21.1 27.1 27.1 30.4 21.7 27.9 28.2 19.6 18.2 24.4
Water temp.  (°C) 21.3 24.3 25.1 26.8 23.4 24.2 23.7 21.0 15.7 16.9
Transparency m 4.8 4.6 2.2 1.5 3.0 4.3 5.4 >5.6 3.2 6.4
st 6.45 6.48 6.27 7.75 6.94 7.77 8.14 5.31 7.50 5.39
EC . us/cm 18.2 33.5 49.1 44.3 30.9 159 83.6 6.6 60.4 4.7

CC) (21.3) (24.3) (25.1) (26.8) {(23.4) (25.0) (25.0) (25.0) (25.0) (25.0)
Alkalinity* me/{  0.05 0.10 0.19 0.19 0.15 1.04 0.50 <0.01 0.57 0.02
Chl.a mg/m*  1.60 1.93 4.29 6.24 4.56 1.70 1.3 0.7 4.6 0.4
DO mg/ ! - 8.32 7.95 8.10 8.85 7.22 6.51 7.40 6.66 9.03 7.05
sS mg/ !  0.75 0.95 2.20 3.10 1.60 1.1 0.7 0.3 2.3 0.6
COD mg/{  2.02 1.69 1.69 2.36 1.43 2.43 2.08 1.88 1.20 0.98
TOC mg/ ! - - - - - 1.48 1.69 1.36 1.78 0.95
T-N mg/ I 0.32 0.67 0.34 0.36 0.50 0.26 0.29 0.30 0.42 0.27
NH,-N  mg// 0.042 0.033 0.034 0.035 - 0.102 0.018 0.007 0.009 0.007 0.024
NO;-N mg/ 1  0.028 <0.001  0.009 - <0.001  0.080  0.007 0.002 0.044 0.002  0.046
NO,-N mg// - 0.001 0.001 0.001 0.001  0.00I 0.002 0.001 0.001 0.003 <0.001
T-P mg/{ 0.008 0.014 0.013 ©0.011  0.010 0.011  0.008 0.011  0.023  0.006
PO,-P mg//  0.005 0.010 0.008 0.011  0.005 0.003  0.002 0.002 0.014  0.002
Ca mg/{ 1.01 1.57 2.60 3.23 2.04 17.6 7.2 0.20 6.9 0.16
Mg mg/{  0.28 0.47 0.71 0.80 0.78 4.5 1.7 0.06 1.3 0.04
Na mg/ 7 1.50 2.00 2.70 4.20 1.80 5.8 5.2 0.40 3.3 0.53
K mg/ [  0.29 0.48 0.62 . 0.70 0.38 1.8 0.8 0.17 1.0 0.22
Cl mg/ /!  1.38 2.42  2.25 2.80 1.66 1.2 5.9 0.72 0.63 0.22
SO, mg/ !  0.64 2.07 1.22 1.68 0.74 224 2.9 0.92 0.75 0.55
Si mg/{ 1.03 1.54 1.98  4.19  2.86 - - - - -
Al mg// 0.175  0.190  0.279  0.418  0.303 - 0.091  0.036 - 0.019 -
Fe mg//  0.096  0.128  0.209 0.166 0.237 0.064  0.038 - 0.639 -

+at pH 4.8 |
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Table 3-2 Physical dimensions of lakes in Nagano prefecture

and their water quality in 1991

Chigo+ Hasu- Biwa: Maru- lizuna Onuma Kido+ Aoki- Naka- Waku-

ike ike ike ike - oike - ike ike ko tsuna ike

dEw) @) @Ew o (B ouE) RFR) @A) (R (e
Alutitude m 2,020 1,490 1,388 1,422 912 1,694 1,630 822 815 565
Surface Area ki’ 0.0026 0.03 0.168 0.025 0.09 0.23 0.02 1.86 0.14 0.023
Volume kar® - 1x10™%  16x10™* 12x107° 29x107° 3x10~* 4x10~° 54x10™° 8x10™* 16x107°
Max. depth m 0.7 1.2 27.9 15.4 6.5 26.2 6.0 58.0 12.0 10.8
Mean depth m - 0.3 9.5 4.8 3.2 13.0 2.0 29.0 5.7 6.7
Date 8/8 8/8 8/8 8/8 9/30 8/9 8/9 8/21 8/21 7/29
Time 13:30 15:30 14:30 11:30 14:30 10:30 13:30 12:00 14:40 12:00
Weather cloudy fine fine fine cloudy - fine cloudy fine cloudy fine
Air temp. ¢C)  18.0 20.0 21.5 21.5 18.2 23.8 20.9 31.9 30.5 32.1
Water temp. (°C)  20.2 20.8 19.7 18 .4 18.1 17.6 20.2 22.0 24.9- 29.0
Transparency m  >0.6 >1.0 1.3 1.5 4.8 13.5 3.0 9.8 7.3 0.8
pH 4.59 6.75 9.12 8.86 8.00 4.65 6.91 7.77 7.46 9.77
EC as/an 8.6 31.6 172 198 195 107 97.¢ 31.9 36.0 446

°C) (@5.00 (25.00 (25.0) (25.0) (25.0) (25.0) (25.0) (22.0) (24.9) (25.0)
Alkalinity* me// <0.01 0.22 0.60 0.81 1.98 <0.01 0.41 0.27 0.28 0.95
Chl.a mg/m* 0.7 19.8 32.1 32.7 12.5 ND 4.5 0.44 1.37 42.5
DO mg/ !l 6.14 6.81  10.6 12.2 7.75 7.07 7.08 8.48 8.09  14.0
SS mg/ I 0.4 9.0 11.5 6.5 1.1 0.2 1.6 0.52 0.52 9.6
COD mg/ [ 6.76 7.62 3.65 2.50 2.87 <0.01 2.62 0.44 0.75 8.23
TOC mg/ { 2.68 3.24 1.55 1.01 2.28 1.97 0.72 0.71 1.18 4.23
T-N mg/ I 0.49 0.72 0.55 0.60 0.45 0.32 0.31 0.25 0.28 1.03
NH,-N mg/ [ 0.015 0.013 0.01% 0.052 0.007 0.025 0.021 0.013 0.010 0.008
NO;-N mg/ 1 0.006 0.024 0.001 0.089 0.003 0.090 0.026 0.086 0.088 0.001
NO.-N mg/ !  0.001 0.002 0.003 0.007 0.002 0.001 0.002 0.002 0.001  ©0.003
T-P mg/ ! 0.018 0.053 0.068 0.071 0.008 0.006 0.013 0.006 0.005 0.035
PO,-P mg/ ! 0.005 0.016 0.035 0.037 0.008 0.003 0.008 0.002 0.002 0.024
Ca mg/ [ 0.30 4.81 14.0 15.5 20.3 9.5 9.7 4.3 4.26 40.3
Mg mg/ ! 0.06 0.29 4.1 5.3 8.0 2.2 1.7 0.3 0.35 19.4
Na mg/ ! 0.27 7.80 10.6 11.9 6.6 1.4 4.8 1.1 1.70 18.5
K mg/ [ 0.20 0.51 3.0 3.4 1.7 0.3 1.4 0.3 0.4 2.9
Cl mg/ ! 0.19 0.66 5.8 8.0 1.0 0.65 2.1 0.33 0.57 6.6
SO. mg/ ! 1.10 2.61 36.4 41.0 0.38 38.4 17.5 2.2 2.3 143
5i mg/ [ - - - - - - - 2.9 2.9 -
Al mg/ 1 0.226 0.390 0.165 0.260 0.053 0.843 0.056 0.026 0.020 0.036
Fe mg/ I 0.106 0.429 0.158 0.264 0.437 0.118 0.105 0.010 0.037 0.031
*at pH 4.8
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Table 3-3 Physical dimensions of lakes in Nagano prefecture

and their water quality in 1991

Yanaku- Kiza- Ubasute Ubasute Hijiri Washi- Myojin Taishd Tashi- 5 ;.
bo -ike ki-+ko -kami -shimo «ko ba-ike -ike - ike ro - ike
(&) orm) (BR5) (BRE) g mamw) Gen) CKEW (BRW) )
Alutitude m 630 764 830 830 950 2,730 1,550 1,490 1,510 2,050
Surface Area ki’ 0.073 1.4 0.06 0.013  0.06 0.01 0.01 0.096 0.013  0.02
Volume ke 14x107*  25x107° 76x10°° - 1x10™*  1x10™® 12x10™° 15x10™° 5x10° 7x10°°
Max. depth ~ m 38 29.5 5.5 2.0 8 2.7 2.1 2.5 1.1 7.7
Mean depth m  19.2 17.9 1.3 - 1.7 1.0 1.2 1.6 0.4 3.8
Date 8/13 8/19 8/13 8/13  8/12 9/9 9/13 9/13 9/13 8/27
Time 10:00 9:30 13:00 13:50 16:10 11:00 16:30 15:30 11:30
Weather fine fine cloudy cloudy cloudy cloudy rain rain rain fine
Air temp. C) 27.8 25.4 20.0 20.0 21.8 13.3 - 14.9 - 19.5
Water temp.  (°C)  25.0 25.2 23.7 23.4 24.8 14.7 8.2 9.2 8.4 16.2
Transparency m 2.4 4.3 2.2 1.6 1.5 >2.7 >2.1 >2.5 >1.1 >7.7
oH 9.00  8.45 7.87 7.87 6.52 5.17 7.36 9.54 6.91 6.48
EC a#s/cm 132 41.0 94.0 94.7 52.3 2.38  25.9 28.8 34.0 15.8
C) (25.00) (25.2) (23.7) (23.4) (24.8)  (14.7) (8.2) (9.2 8.4 (16.2)
Alkalinity* me//  0.57 0.32 0.76 0.76 0.12 0.03 0.24 0.28 0.31 0.12
Chl.a ‘mg/m 17.5 3.78 3.25 2.86 4.8 0.23 0.30 0.64 1.02 0.23
DO mg/ [ 11.6 9.31 8.37 8.34 7.70 7.29  10.0 9.54 9.32 7.50
SS mg/ [ 2.9 1.15  11.2 6.5 3.1 0.48 0.12 0.75 2.04 0.20
COD mg/{ 5.9 1.36 3.2 2.53 1.7 0.16 0.15 0.28 0.82 0.02
TOC mg/ I - 1.48 - - - 0.46 0.69 1.02 1.38 0.45
T-N mg/{  0.67 0.25 0.59 0.65 0.52 0.24 0.32 0.34 0.43 0.25
NH,-N mg//  0.030  0.006 0.034 0.037 0.026 0.033 0.024 0.04 0.03 0.006
NO,-N mg/ !  0.069 0.005 0.014 0.193 0.050 0.017  0.110 - - 0.203
NO,-N mg//  0.008 0.001 0.001 0.002 0.00I <0.001 <0.001 - <0.001  0.003
T-P mg// 0.014 0.011 0.016 0.018 0.016 0.002 0.005 0.006 0.008  0.004
PO,-P mg/{ 0.013 0.003 0.014 0.014 0.010 0.000 0.003 0.005 0.006  0.003
Ca mg/{ 8.9 4.0 9.2 9.3 4.5 0.01 3.9 4.7 5.3 1.7
Mg mg/l 6.2 0.5 2.6 2.8 1.0 <0.01 0.3 0.4 0.4 0.2
Na g/ ! 5.7 2.2 3.9 3.8 2.5 0.12 1.1 1.6 1.6 1.3
K mg/{ 0.7 0.7 2.8 2.6 0.7 0.08 0.4 0.4 0.5 0.4
C mg/{ 1.6 1.1 2.0 1.9 2.4 0.01 ~ .0.32 - - 0.38
SO, mg/ ! 27.4 21 2.6 2.3 8.9 0.4 2.3 - - 1.4
Si mg/ I 7.4 3.9 13.6 14.6 1.3 <1.3 3.1 3.4 4.0 -
Al mg/{  0.184  0.035  0.220  0.343  0.759  0.047  0.007 0.023  0.022  0.036
Fe mg/ I 0.178  0.027  0.219  0.263  0.193  0.022  0.013 0.228  0.188  0.018
=at pH 4.8

59



BOEN - WESUER - Ak FH] - TEEE - RER

Table 3-4 Physical dimensions of lakes in Nagano prefecture
and their water quality in 1991

Meewe fE G0 pao fTf Mg g Dy
() (W) (BW) (B (AE (FEE) (Cot) ESo) @GR
Alutitude m 2,050 2,070 1,126 1,123 2,115 759 2,905 2,720 484
Surface Area ki 0.02 0.05 0.03 0.12 0.11 13.3 0.02 0.02 0.022
Volume kf  5x10™°  6x10~°  7x107°  58x107* 46x10~° 61x107°  2x107°  IxI10™*  11x10°°
Max. depth ~ m 5.1 2.0 3.6 7.1 8.6 6.3 2.4 13.1 9.3
Mean depth ~m 2.7 1.3 2.3 5.0 42 4.6 1.0 5.6 5.0
Date 8/27 8/27 7/25 7/25 8/9 8/20 9/26 9/26 8/28
Time S 13:50  16:00  12:40 9:40 11:20 6:10 g:50 11:50  10:50
Weather fine fine fine fine fine cloudy cloudy rain fine
Air temp. ¢C) 215 10.7 23.0 25.5 17.9 22.1 7.2 7.0 28.0
Water temp. (°C) 21.3 24.0 20.5 19.6 18.7 25.0 8.6 10.3 28.0
Transparency m  >4.9 >2.0 2.0 3.3 6.9 0.5 1.46 4.9 1.2
pH 5.67 4.40 8.48 6.88 4.5 9.2 3.38 5.6 8.17
EC us/em 5.7 6.6 93.0 105.0 6.4 120 107 41 272
cCy (21.3) (24.0) (20.5) (19.6) (18.7) (25.0) (8.6) (10.3) (28.0)
Alkalinity*  me/!  0.00 0.00 0.25 0.10 0.02 0.71 - 0.02 0.92
Chla mg/m®  1.20 0.55 19.3 5.53 0.74 149 0.27 2.38 19.7
DO mg/ I  6.44 5.87 10.7 8.58 6.39 7.02 7.89 7.82 8.19
8S mg/{  1.43 0.95 3.85 2.28 0.40 44 .4 17.5 3.68 5.68
CoD mg/{  0.31 0.97 2.25 1.30 3.63 10.1 0.09 4.01 4.16
TOC mg/{  1.28 1.42 1.89 1.27 - 3.16 0.55 2.68 2.46
T-N mg/{  0.15 0.16 0.95 0.73 0.22 1.56 0.144 0.70 0.61
NH,-N mg/ ! 0.017 0.009 0.022 0.016 0.019 0.012 0.014 0.053 0.002
NO;-N mg/{  0.072 0.005°  0.506 0.506 0.065 0.012 0.011 0.107 0.004
NO,-N mg/ ! 0.000 0.000 0.006 0.003 0.000 0.000 0.000 0.003 0.001
T-P mg/ - 0.003 0.005 0.027-  0.016 0.002 0.225 0.011 0.048 0.034
PO,-P mg/ ! 0.002 0.002 0.011 0.014 0.002 0.077 0.011 0.034 0.016
Ca mg/ I 0.34 0.22 10.3 11.1 0.47 11.1 0.86 0.32 12.1
Mg mg/{  0.06 0.03 2.2 2.4 0.07 2.1 0.16 0.07 2.1
Na mg/ [ 0.47 0.77 3.9 4.9 0.46 9.3 0.50 1.29 32.6
K mg/ ! 0.25 0.34 0.8 1.3 0.47 2.4 0.33 0.72 3.2
Cl mg/l  0.34 0.29 2.2 2.4 0.25 8.7 0.27 1.68 4.7
SO, mg/ [ 1.25 1.07 24.1 35.7 1.10 15.8 14.9 0.93 48.3
Si mg/ | - - 13.4 - - - - - 2.4
Al mg/ ! 0.099 0.148 0.080 0.177 0.107 0.263 0.909 0.067 0.026
Fe mg/ ! 0.052 0.036 0.203 6.079 0.079 0.521 0.374 0.048 0.034
*at pH 4.8
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Photo.1 Suwa-ko - Photo. 2 Kizaki-ko

B

Photo.3 Nojiri-ko Photo.4 Onuma-ike

Photo.5 San-no-ike Photo. 6 Chigo-ike
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Fig.7 Aluminium concentrations in lake water
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