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Abstract

Serious land subsidence is occurring at Muika-machi in Niigata Prefecture, Central Japan,
where the groundwater level is annually lowered due to excess pumping of groundwater to melt
heavy snow. ln order to investigate the mechanism of the land subsidence caused by the annual
change of groundwater level, three sites at Muika-machi were drilled to get undisturbed samples
from Quaternary cohesive soils by means of thin walled tube and cdrc sampler. In a laboratory, re-
peated consolidation tests, together with standard ones, were performed on the saturated samples.
Based on past findings, it is believed that the settlement due to repeated loading (unloading and
reloading) is more severe than normal loading in the consolidation tests on saturated samples of
cohesive soil. Simulation of land subsidence at Muika-machi was carried out using the results of
repeated and normal conselidation tests on samles taken from underground clay layers at the site.
This simulation was onedimensional consolidation analysis using finite element method and the

good agreement between the numerical calculation and the experiment result was obtained.
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# 5.1 itttk —5ER (HA B2 s)
HEE  REUEE Rk B + H & EAFE EREE ywakik kO B WERRE funE R
I ™ w b3 gfem®  glem’ % %
1 2.52~ 2.8 U~—1 Ik 1.448 0.764 89.39  2.612 2.417 96.6 BEL
B R A
2 2.57~ 2.60 U~ 1 b 1.436 0.757 89,67  2.622 2.464 %.4 B B
BiWIREA
3 3,19~ 3.22 U~ 2 2k 1.594 (.969 64.47. 2,252 1.324 108.7 # ©
RHEWARRA
4 3.20~ 3.23 U~ 2 P 1.544 0.923 67.19  2.624 1.841 95.7 HREL
BRI RREA
5 5.37~ 5.40 U~ 3 PIF 1.600 0.994 61.00 2,662 1.679 56.7 # M
By - guRRA
[ 5.81~ 5.85 U~ 3 Py 1.588 0.837 89.66  2.633 2.144 101 #EL
RHY - B LREA
7 6.38- 6.42 U~ 4 2 1.575 0.957 64.61  2.675 1.797 9%.2 B M
RiwRA
8 6.42— 6.45 U~ 4 Yb 1,588 0.989 60.63  2.648 1.678 95.7 #EL
BiWRA
9 §.53~ 8.56 U~ 5 6 #t 1.604 1001 60.23  2.638 1.635 7.1 B
REBARE A
10 8.2~ 8.66 U~ 5 6 ¥+ 1.471 .890 65.19  2.624 1.947 7.8 M oM
EH A RR A
1 8.66~ 8.69 U~ 5 6 ML 1,534 0.986 55.52 2.629 1.666 87.6 #NEL
Bas R
120 19.13~19.16 U-— 8 it 1.683 1.146 46.87  2.63 1.300 95.0 M
By - L FRA
13 19.16—19.1% U~ 8 v bRt 1.634 1.045 56.32  2.656 1.541 97.1 #EL
Bl
14 19.24~19.27 U~ 8 2 1.622 1.043 55.52 2.615 1.508 9.3 & 8
BmR A
15 19.60-19.63 U- 8 HEL 1.715 1.209 41.81  2.654 1.228 91.7 # &
BHEMRA
16 19.63~18.66 U- 8 wHt 1.623 1.076 50.83  2.581 1.408 93.6 #EL
B
17 19.69~19.72 U— 8 W 1.676 1,137 47.37  2.654 1.334 9.3 B om
BRHBER A
18 22.05~22.08 U~ & Bt 1.188°  0.469 153.45  2.057 3.350 9.1 B B
B{bARAD
19 2211-~-22.14 U— 9 1 0.974 0.381 156.04 1.956 4.140 73.7 HBEL
BERAD
20 22.14-22.17 U-— 9 =17 e 1.095 0.383 185.94  1.960 4.120 88.5 & ©
HEARIRA
21 22.47—22.50 U- 9 BHRMRIL 1.429 0.757 88,73  2.454 2,242 97.1 B ®
B(RELTVA
22 22.50~22.53 U- 9 BB 1.438  0.794 a1.04  2.617 2.204 92.4 #HEL
23 22.59-22.62 U~— 9 #it 1.462 0.809 80.66  2.512 2.105 9%.3 & #
ZmARig A
24 25.07~25.10 U-10 Bt 1.074 0.337 218.90 1.682 3.99 92.1 AF W
=3 1 PN
25 25.10~25.13 U-10 Bt 0.925 0.284 22534 1.572 4.528 78.2 #LEL
EiLRAD
26 25.19-—25.22 U—10 wht 1.101 0.312 252.61 1.578 4.056 8.3 4 M
Bt io%
27 25.57~25.70 U-—10 <2 1.145 0.318 250.72  1.623 4.101 1028 & M
rRELTH .
8 25.70~25.73 U~-10 WL 1.141 0.363 214.38 1.721 3.741 98.6 HEL
HAERAD .
29 25.78~25.82 U-10 wt 1.2)2 0.42% 182.16 1.918 3.467 He: B om
HibAAD




% 5.2 HEAo—%# (N EITH )

e pEURE 2O/ +t K & EWEE EerE Dfisikk kO E OMORMBLE RNE KBRE

-2 m L8 3 glem®  g/em® % %

1 3.22— 3.25 U-1 #Hht 1.505 6.797 88,70 2.492 2.125 4.0 /B "
TR YaMRA

2 3.37— 3.40 U-—1 it 1.567 0.912 71.81 2.553 1.799 0.9 B &

' Wt A B A

3 3.46— 3.49 U— 1 ®t t.620 0.976 65.96  2.049 1.713 102.0 #EL
TORPERA

4 3.4~ 3.52 U— 1 L b 1.660 1.001 65.80  2.661 1.658 106.6 MGEL
Egls 1=t

5 3.64— 3.67 U— 1 b 1.635 6.994 64.43  2.620 1.636 103.3 #EL
7 RO A

6 5,16~ 5.1 U— 2 BERer b 1.683 1.111 51.41 2.682 1.413 97.6 B @
T kK BRA

7 5.31~ 5.34 U— 2 BIBEY NV 1.720 1.159 48,33 2.647 1.283 9E B M
BEaORHEBRA

8 5.43~ 5.46 U- 2 P 1.769 1.213 45.80  2.653 1,187 102.4 #EL
T AT

g 5,55~ 5.58 U~ 2 SNt 1.764 1.198 47.24  2.685 1.241 W2.2 &EL
7 ORERIRA

10 5.58~ 5.6l U- 2 b 1.756 1.158 46,50 2.659 1.219 101.5 #SEL
7B RBA

11 7.16~ 7.1 U— 3 Vb 1.21% 1.1684 47.31 2.644 L.27n B4 B o©
- ROREA

12 7.28— 7.31 U—3 P2 1.734 1.180 46.96  2.690 1,280 98.7 #HEL
REMRLS

13 7.31~ 7.34 U— 3 P 1.689 1.111 52.09  2.628 1.366 100.2 % W
A RERA

14 7.43~ 7.46 U-— 3 P 1.660 1.097 54.06  2.668 1.432 100.8 #5EL
FRIZEY

15,  7.58~ 7.61 U— 3 b 1.641 1.002 63.80  2.713 1.708 101.3 #BEL
FRLREY

16 7.73~ 7.76 U— 3 Y 1.654 1.058 56,38 2.697 1.550 98.1 HLEL

17 9.13~ 9.16 U— 4 P 1.656 1.077 53.75  2.656 1.466 97.4 HuEL
EFIR S - KRS

18 $.16~9.19 U- 4 HEigy b 1.575 0.594 58.41 2.59¢ 1.606 uz B o
By - I ARA

19 §.28~ 9,31 U-14 2 b 1.625 1.006 61.53  2.619 1.604 100.5 #:EL
BRmEiRA

20 9.31— 9.3 U— 4 PN 1.607 0.985 63,10 2.676 1.716 g4 B B
Bt B A

2! 12.16~12.19 U-5 Hit® vt 1.809 1.303 38.80  2.649 1.033 99.5 &
EIRAG i & HIK R

22 12.43~12.46 U—- 5 it 1.768 1.229 44.02  2.732 1.224 98,3 #L
FRE v FRA

23 12.46~12.49 U-— 5 it 1.733 1.184 46.41 2,726 1.303 9.1 /B
—BEXaEE

24 15,25~15.28 U— 6 Bt 1.734 1.183 46.5  2.631 1.224 1001 8w
— BRI ER

25 15.39~15.42 U~- 6 #ht 1.7117 1.181 45.37  2.669 1.260 96.1 EGEL
B L7 gxFdHn

26 17.34~17.37 U— 7 et 1.748 1.202 45.45  2.673 1.224 99.3 &L
Bt L Sxnah

27 17.42~17.45 U— 7 #t 1.766 1.234 43.20 2.630 1.132 004 & M
¥—ThiH

28 19.24~19.27 U— 8 it 1.682 1.099 53.08  2.671 1.430 9.1 EEL
RE

29 19.37--19.40 U— 8 ot 1.696 1.130 50,10  2.596 1.258 100.2 B M
ARIRA

30 21.27~21.30 U- 9 Hhit 1.528 0.873 75.00  2.472 1.83 0.3 B o
@ - ANRA

— 55 —



# 5.3 HEARO—ER (S)IKE S E)

% BOoEE B % T+ B % BRAEE CREE ISk b B O MWMBL fufng RSk

E % m i s g/em®  p/iem® % %

1 8.80~ 8.83 U— 1 Bt 1.086 0.326 733.68 1.650 4.067 94.8 F
e 2N

2 8.99~ 5.02 U—- 1 B 1.271 0.581 118.72 2,253 2.876 93.0 #EL
RHEIBA - ZtFRE

3 9.02~ 9.05 U- 1 Bt 1.186 0.483 145.68  2.045 3.237 92.0 # W
FHIRA

4 9.11~ 9.14 U- 1 ¥ - B 1,435 0.858 67.30 2,540 1.961 7.1 & W
| EHIE RRA

5 9.17~ 9.20 U— 1 2+ EER 1.557 0.981 58.81 2.543 1.593 93.9 H m
RS R A

6 12.84~12.87 U— 3 v P EE: 1.865 1.466 27.20 2.687 0.833 g87.7 B ¥
SRR

7  13.22~13.25 U-— 3 v MR 1.879 1.415 32.80 2,678 0.893 98.3 By

8 13.25—13.28 U- 3 AR DR 1.717 1.145 49,89  2.751 1.402 97.9 #RL

] KAk E

9 13.34-13.37 U—- 3 v AR 1.756 1.283 36.90 2.672 1.083 91.0 & M

10 13.37~13.40 U— 3 DR 1.643 1.098 49.59 2,753 1.506 9.6 & K
EBIIHEL - BHRA

11 23.24~23.27 U— 4 BHSIR YL 1.373 0,696 97.32 2.500 2.564 93.8 &
Wi ERmonRS

12 23.27~23,30 U— 4 BHERY i+ 1.51% 0.897 69.30 2.493 1.779 97.1 R W
Hit g OER

13 23.39-—-23.42 U— 4 BHE 1.654 1.041 58.79 2.630 1.525 101.4 HuEL
ey - AR A

14 23.42~23.45 U— 4 BHE L+ 1.752 1.244 40.81 2.662 1.140 95.3 A B
B - R A

15 23.45~23.48 U- 4 BE 0 b 1.515 0.871 73.91 2.580 1.963 97.2 ¥ I
KRB RRA

16 24.92~24.95 U- 5.0 #HtHEIt 1.662 1.099 51.19 2,517 1.380 971 B B
TR A

17 25.04~25.07 U— 5.0 EHEILF 1.668 1.160 43.69  2.683 1.312 89.4 #EL
A - FRCAD

18 25.07-25.10 U— 50 MEHE 1.514 0.889 70.42 2.580 1.904 954 B M
IR RRRA

19  32.80—32.83 U- 6 BEHEYHR O R 1.541 0,911 69.19 2,432 1.671 100.7 #
TFHEIZRKRA

20 32,89~32.92 U— § HrE-vE 1.448 0.787 84.00 2.483 2.156 96.8 #EL
FAEA

21 32.92~32.95 U— 6 #HEE L 1.556 0,937 66.10 2.560 1,733 97.6 # 0
R A

22 38,09-38.12 y-— 8 WA 1.382 0.742 §6.10  2.285 2.078 9.7 B M
Kb -tz ZEBA

23 38.62~38.65 UU— 8 HiEnt 1.506 0.906 66.19 2.430 1.682 95.6 #MikL
HLRY - KRN

24 38,80~38.83 U— 8 HEHE - 1.631 1.066 53,10 2.585 1.426 9.3 B om
L= k7 R = A

_@5,14 i, Bx BRI, W55, SERES, ZF LTS 16 34 Kk
WA BB H— Y v SRR O B R B ERBN R AR L D TH b,
[5.17 ~ 5.2042 13, JEF RS e, B HRBRERER m, &L FHEREN b DGR RN LK
I DWTEFR LA L OTH B, [15.1714, UK BHIPEERAOHRREST 15 OBELOR
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A, TOMETREEA~60m DB TCHTHICH T RKARILCED, BBLTRIIO2E
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£ 5.4 FHEETRROBYE (BA AN b6 i)

H3 RIURE THA MEEE EHEER MEET RRGH EHER w  ERRER FEESSEER SRR

AEEE

e m g g cm kgt / cm® sec em?/d em? / kgt em/d
(X10°%) (x107%)

2 2.57~2.60 I WF 83.70 44.13 2.0630 0.25 0.89 126.2 115.8 19.948 23.11 MUSB D4
3 3.19~3.22 *n kb 93,32 56.74 2.0719 0.57 0.49 68.2 213.7 8.396 17.94 MUSC D9
5 5.37~5.40 b 93.32 57.96 2.0640 0.60 0.55 17.9 730.1 4.561 33.30 MUSB D5
7 6.38~6.42 N F 89.20 54.19 2.0044 0.55 .68 71.3 187.5 10.38 19.47  MUSA DO
g 8.53—8.56 ¥+ 93,92 58.62 2.0723 0.84 0.57 27.4 499.8 4.690 23.44  MUSA DI
10 8.62-8.66 $5+ 86.39 52.30 2.0787 0.82 0.68 38.1 310.2 5.445 16.89 MUSC D8
12 19.13~19.16 ¥+ 95.93 65.32 2.0172 2.70 0.43 7.8 1754 1.577 27.66 MLSE DS
14 19.24~19.27 Wb 93.05 59.83 2.0301 1.80 0.54 42.3 313.2 2.308 7.227 MLSB D4
15 19.60~19.63 #E+ 98.87 69.72 2.0402 1.80 0.24 7.5 1761 0.583 10.26  MLSD Di
17 19.69~19.72 & 94.39 64.05 1.9530 1.60 0.34 10.9 1167 1.573 18.35 MLSA DO
18 22.05—22.08 HBEHt 64.86 25.59 1.9325 2.30 1.88 759.5 9.4 5.639 0.531 MLSF D9
20 22.14~22.17 BH+T 64,42 22.53 2.0827 1.60 2.13 81.7 124.2 5.265 6.541 MLSC D8
21 22.47--22.50 GHEEDIR¥EL  B2.53 43.73 2.0441 2.80 1.66 37.7 400.8 3.605 14.45 MLSE D4
23 22.59-22.62 ¥t 84,58 46,82 2.0476 2.30 1.12 51.4 244.2 4.027 9.833 MLSA DI
24 25.07—25.10 JEH+ 59.99 18.81 1.9772 3.60 2.8] 480.9 16.7 7.146 1,196 MLSF D8
26 25.19~25.22 R 63.15 17.9 2.0305 2.80 2.58 140.7 90.7 5.628 5.105 MLSB D5
27 25.67~25.70 MEHL 64.43 17.91 1.9918 3.00 2.62 83.5 146.1 5.604 8.318 MLSD DO
29 25.78~25.82 JEHEL 68.45 24.26 1.9992 3.00 3.32 77.3 157.3 5.361 8.433 MUSC D9




5.5 BT EREROMES (55 B NS

ek REUEE TH EBEEE EREE RS B ERER e  HERE ARESERE ERKEE &
= m g g em kef / cm® sec em?/d em?/ ket cm/d
(%10°%) (%103}
1 3.22—-3.25 #H+t 83.65 44.33 1.9674 ¢.80 0.82 133.2 92.2 9.799 9.038 MYNA DO
2 3.37~3.40 ¥4 88.31 51.40 1.9939 071 9.55 28.9 406.5 4.401 17.89 MYNa D1
6 5.16~5.19 $5+-E- b 95.51 63.08 2.0085 1.20 0.46 10.8 1159 2.103 24.37 MYNB D4
7 5.31~5.4 #tH b 99.32 66.93 2.0431 1.00 0,38 16.1 795.0 1.854 14.74 MYNB D5
11 7.16~7.13 L} 96,90 65.78 1.9994 0.96 0.40 18.1 755.1 3.547 26.78 MYNC D8
13 7.31—7.34 Wb 96.58 63.50 2.0232 0.85 0.43 29 .4 462.8 3.775 17.47 MYNC D%
18 9.16~9.18 #HLEI LT 51.29 57.63 2.0516 1.40 0.61 32.4 354.3 2.749 9.741 MYN] DO
20 9.31—-9.34 b §1.55 56.13 2.0156 1.20 0.57 38.3 359.1 4.415 15.85 MYNM DO
21 12.16~12.19 $5:EHEI L+ 101.64 73.23 1.9884 1.90 0.24 5.4 2559 1.221 31.24 MYN] DI
23 12.46—~12.49 it 96.79 66.11 1.9760 1.40 0.41 23.1 609.2 2.956 18.01 MYNM D1
24 15.25~15.28 ¥1HE ) 96.94 66.13 1.9785 1.60 0.40 18.2 528.0 0.560 2.959 MYNK D4
27 17.42~17.45 ¥t 100.40 70.11 2.0112 1.60 0.37 24.7 410.3 0.530 2.175 MYNK D5
29 19.37~19.40 #+ 93.81 62.50 1.9578 1.40 0.46 108.4 122.5 3.711 4,546 MYNL D8
30 21.27-~-21.30 #5t 87.77 50.15 2.0323 2.20 9.81 50.6 2991 3.592 10.75  MYNL D9




# 5.6 HREFERBROFHE (SINKELBN)

HRE  RIGERE THE4 EHEE wRER WSS BEDH ESER e EEEE HRESER EReR KBRS
&= m g g cm kgf / cm® sec em?/d cm? / kgf cm/d
{x10°2) (%107
1 8.80~8.83 WEHTL 61.73 18.50 2.0105 2,00 2.50 21.0 646.1 6.304 40.73  MHSG DO
3 9.02~9.05 [+ 66.90 27.23 1.9964 2.00 1.68 10,3 1012 4.759 48,15  MHSD DO
4 9.11~9.14 0V FTMEF 81.34 48.62 2.0059 1.10 0.79 11.2 971.6 3.162 30.72 MHSA DI
5 9.17~9.20 A FEMAR  89.63 56.44 2.0367 0.71 0.51 14.9 770.9 2.294 17.68 MHSA DO
6 12.84—12.87 L FEME  113.32 89.09 2.1504 1.20 0.14 9.6 1612 0.316 5,099 MHSD D1
7 13.22—13.25 v MHHEE  117.06 88.15 2. 2050 1.60 0.20 2.1 8688 0.685 59.53  MHSG DI
9 13.34~13.37 v MEHIFS  100.98 73.76 2.0347 .68 0.24 7.0 2085 1.910 39.83 MHSB D5
10 13.37—13.40 A MEMRF  93.48 62.49 2.0130 0.70 0.41 10.9 1081 1.853 20.04 MHSB D4
11 23.24~-23.27 MWL 77.17 39,11 1.9895 2.70 1.35 536.2 22,1 3.282 0.725 MHSC D9
12 23,27~23.30 BHWRET  86.65 51.18 2.0185 3.20 0.85 87.6 126.8 1.796 2,277 MHSC DB
14 23.42~23.45 MWHE VI 102,76 72.98 2.0759 4.00 0.41 7.0 1713 0.562 9.63 MHSH D4
15  23.45--23.48 JEHEE LMV b 84.94 48.84 1.9845 2.40 0.88 99.3 123.3 2.918 .599 MHSE D4
16 24.92--24.95 HEELLT 97,17 64,27 2.0685 5.10 0.56 10.9 1232 1.108 13.64 MHSH D5
18 25,07~25,10 EEHE%s Mk 81.17 47 .63 1.8969 3,50 0.84 16.0 633.1 1.682 10.65 MHSE D5
19 32.80~32.83 MEHWRET  8.20 5G.95 1.9798 2.70 Q.74 46,8 260.4 2.581 6,723 MHSF D8
21 32.92~32.95 #i+En b 91.92 55,34 2.0907 2.30 0.80 309.6 38.0 1.732 0.659 MHSI D8
22 38.09--38.12 it 76,43 41.07 1.9574 5.20 1.16 25,9 4241 2.163 9.173 SF D9
24 33.80~33.83 HEEIAb §7.34 63.58 2.1115 4,40 0.60 119.5 96.8 0.747 0.723 MHST D9
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[J5.24 43, A)IKEES MG CHRILL 72 B O T S HE L8 05Uk (A FS23 | SRIGRE
38.62~38.65m DL L H N M) ORGE LEHRBRETH L, CORORBEI RN THE
DT, K (5. 15) 1T THE UEFRBOWMEN £, EMEo 1 £I0859 5 —FH 120
Bk L7z, S LBREENR, 12.8~6.4kgi/em®TdH b, MhOBRITF L HAFT24 (R
HEIEHE 36.80~38.83m @ 2 v | EiHhit) OEEEFRBROKROMN, WEREMEH 12.8kel/cm*
BEORTHHTH D,

®5.254%, M5.24 (A L-kE LEFRBOSHRE LRI OWT, SfROWLTE & BT
BOBESEHT L3O TH L, SMIIETEYELLTHEDT, WiREEBATEENRS,

f5.261%, FURBIIOWCLIFAZ VT EORTRERLESDTH A,

5.6.3 BELERHROERE

PLEARES 23 L 24 e, FRIREEY, B 20 BALIITT, FEOE»S S, WHE
BOELPO b3 EALA—ORBEALEE, LT, 202 2058 OMEER T LY
BEWVA IR, F--ET A, BOLEFERERSGE LEERBROSRT BT L
Tebo [M5.24 k58, BELEFRROSEOL TR, 289 7 )V E TR Lk}
7zEEEFLCRN, TRUOBIBHRTOHBEL VO AE (o7, ThiE, MbZDFr—2A
RS2 BEOBETIEL L, FELH 4ETiToTaRE—, Houvid—&Bbi st
Wt A, T - B LEFRERT, MY/ 7 VA CHRELEFRBOLTREFL VRS LD
PEIMCTIUE, BIALNLMETHE, 2O EHG, BUZEEREY, —EdifikLit
FTAMMET LT T A4, #E LESERBTY, BN TREIEDT 25800k
BHTE R, R TR AR T AL D RE R BERIETRERT L
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® 5.7 #ELEEREBEOER (075 84 &)

i FHUEE +HA WEER ERER AERE: BRLEE SRS BELEYR ARES
F 5 m g g <m kgf;’cm? sec
1 2.52~2.55 b 21.91 43.25 2.0021  1.60~3.20 100 407 MUSF D8
4 3.20~3.23 b 90.80 54.31 2.0814  1.60~3.20 100 07 MUSF DY
6 5.81~5.85 ik 95.38 50,29 2.1250  1.60~3.20 100 407 MUSE D4
8 6.42~6.45 N} 92.33 57,48 2.0571  1.60~3.20 100 407 MUSD D1
11 8.66~8.69 #t £9.02 57.24 2.0035  1.60-3.20 100 a7 MUSE D5
13 19.16~19.1% 0 LE¥E 9046 57.87 1.9587  3.20--6.40 100 354 MLSG DI
16 19.63~19.66 WEL 88.57 58.72 1.9306  3.20~6.40 100 354 MLSG DO
19 22.11-2.4 Kt 57.25 22,36 2.6793 3.20~6.40 ()] 154 MLSH 4
22 22.50~22.53 BHIEI MM 9441 52.15 2.3235  3,20~6.40 100 354 MLSH D5
25 25.10~25.13  EEHIL 63.93 19.65 2.4446  6.40~12.80 100 354 MLSI D8
28 25.70-25.73 EHL 66.21 21.06 2.0528  6.40~12.80 100 354 MLSI D9
#F 5.8 Mol LIEHWREO—EE (RAATESY)
R RREE TEY EEEE ERER yHE: RELWHE WM RELEH RARES
& = o g g cm ket 7 em” sec
3 3.46-~3.49 it 88.84 53,53 1.540] 1.60~3,20 180 480 MYNQ DO
4 3.48~3.52 vk 92.30 55.67 1.9680  1.60~3.20 180 240 MYNG DO
5 3.64-3.67 b 90.52 55.03 1.9589  1.80~-3.20 180 240 MYNG DI
8 5.43~5.46 b 98.91 67.84 1.9785  1.60~3.20 180 240 MYNH D4
9 5.55~5.58 Tk 97.56 66.26 1.9568  1.60~3.20 130 480 MYNQ D1
10 5.58~5.61 vk 99.62 68.00 2.0077  1.60~3.20 180 240 MYNH D5
12 7.28~7.31 Lk 96.35 5.56 1.9667  1.60~3.20 180 480 MYNR D4
14 7.43~7.46 b 94.92 61.60 1.9872  1.60~3.20 180 240 MYNI D8
15 7.58~7.61 Ik 92.86 56.69 2.0025  1.60~3.20 180 240 MYNI D9
16 7.73~7.76 7 T 93.36 59.70 1.9976  1.60~3.20 180 480 MYNR DS
17 9.13~9.16 P2 TR 93.91 61.08 2.0066  3.20~6.40 180 240 MYNN DO
19 9.28~9.31 g TR 92.64 57.35 2.0176  3.20~6.40 180 240 MYNN D1
22 12.43~12.46 Bt 99.39 69.01 1.9877  3.20~6,40 20 720 MYNO D4
25 15.39~15.42 $at 96.79 §6.58 1.949  3.20~6.40 0 720 MYNG DS
2% 17.34~17.37 Bt 97.93 §7.33 1.9822  3.20~6.40 20 720 MYNP D§
28 18.24-~19.27 1t 92,95 60.72 1.9550  3.20~6.40 20 720 MYNP D9
#* 5.9 BRULKEFEREO—WEE (SRESHAH)
ftatik  IRNUER TE® EEER EHER aAE:  BELKE  BHEE SEUER  REES
¥ &5 m . g I'4 I kg‘f-"cmz sec
2 8.99~9.02 IEHit 73.01 33.38 2.0321 3.20~6.40 240 623 MHS] DO
g 13.25~13.28  MIRB h sk 0572 63.86 1.9731 3.20~6.40 240 623 MHSf DI
13 23.39~23.42  WEME IV h 91.45 57.59 1.9567  6.40~12.80 240 623 MHSK D4
17 25.04~25.07 FRHIE Wb 94.35 65.66 2.0021  6.40~12.80 240 623 MHSK D5
2 32.89~32.97 HhEEIWE 8278 44.99 2.0232  6.40-12.80 120 600 MHSL D&
23 38.62~38.65 MLEI NP 83.61 50.31 1.9650  6.40~12.80 120 600 MHSL D9
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6.1 BELEFERS

6.1.1 AIHHH- L 288 ERER

AAMTIRE LG S Wi 2@ & LoEE LEFRR TR, EBBORRIIHIRS Y,
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TERBEICHES NS i, £20%, o,= 3. 2kef/em (THAT, o, 1.6 kgl/em®ICBETT &,
TR T L TR LB R T o, BAORFE, —RIEHERT %7 B LORE % 8
2, FOBEBRWM LA, I, £40BRELENS —KEERTRMO 4EULEE Y, HEEER
W= RKEFW L AREEBENOBEATE VL 3 ITEE Lre SEOUEEITET & T 4t O
WROLTTEBYTH A, BB, —REFHTRRENL, U=0.951CHLTHEEL L.

6.1.2 BELEELHSUTIBELBR

HAFV G, NrbFd b OHETRESELRBOEE L EFHBERZH6.1IIRT,
COEALML AL, BELEFCL o TEFOREFL OV RE2UETHELTEY,
BE LKL THHARGOREGE RRCZEREASELTA I Ldvrd b, K6.20, R

F# 6.1 NV MFA L EAE ) ORGHBOWHEOME & Wit

KB11D KBZID KB41D KB9IM KB91H KBI1D

AAN v EXy MR POREGE 101 211 4:1 91 9:1 9:1
HIERE K (%) 120 100 97 60 60 60
A B Lt 3.11 2.66 2.56 1.59 1.59 1.59
BaFE (%) 101.8 99.4 101.8 59.6 99,6 99.6

IR EEOERES (kgi/ em®) 1.6 1.6 1.6 1.6 1.6 1.6

WHTBEOTHIES (kgf/ em®) 3.2 3.2 3.2 3.2 3.2 3.2
ol LR 2 H 2H 2H 30% 2 W5 2H
Hrak |l 5 5 5 76 18 3

* 2O, ERIFER (5) REE LT L,
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HIEEHWE. (1984)
BROGERTE zORBEECHY oA - - BRHSe~51EE RIS, (1984)
iSO ERELRRCE T 5 EBATR. (1984)
Studies on chironomid midges in lakes of the Nikko National Park. (1984)
Part 1. Ecoiogical studies on chircnomids in lakes of the Nikko Kational Park.
Part II. Taxonomical and morphoiogical studies on the chircnomid species
collected from lakes in the Nikko ¥ational Park.
(BXEYAHoHEoz Y Al 2THE
——F1% BtELCRAO#MO= A Y # OEBENRR
——Fof HXEYAEOHMBLEET 522 Y AHOSEHEN, SREHTHA)
DE—teryr YL FRERUCSHBELOSHER. (1584)
ﬁ{t?ki—iﬁﬁit%-ﬁﬁﬁﬁﬂt#ﬂ%iﬁ{t#ﬁm@ﬁﬁ%——Iﬁiﬁkﬁdﬂizsliaﬁ’é{t%—"i
%g?&mﬁ%&%ﬁmﬁ%w 4 — N FHE2) - —RF055~5TFE SRR HE (4
. {1985
%Lt::?}ii—%;#&mm-%ﬁ&m%%jﬂtiﬁmCDEH%— —BERISS~STEERE BRI RS
i, 11985
Wk U 0EIOERRAMICHE 2 RRIFEOMRE MY 20R. REER-t0FL
F7 EfER A - BRSO RRIITH . (1984)
léimnol(ogéts:;ii and environmental] studies of elements in the sediment of Lake
iwa. (1
(BEEMERT OTH I+ 5 BEAER URE{LENERR)
4 study on the behavior of monoterpens in the atmosphere. (1945)
(KT E s 70~ DEBIZHT 2HR)
ﬁ#ﬁ?ﬁg&@ﬁﬁﬁé’riﬁﬂ-%ﬂ?ﬁﬁi&@%%itﬁﬂ?Z:H?%—-HHWSBEE RIS, (1985)
HAERBEASCEATAEF oG OEH. (1985)
Studies on the method for long term environmental monitoring— — Research report
in 1980-1982. {1985)
(REEEMc L s BRoRBMNE=2 ) » 7 FHE M+ 2HR)
Wi B ARMBEDE P Ao 2B R — —0RF05T/585FHE HRITTFME. (1989)




wmEas

HKIEE
=

HELE
FeS
Fees
HaTH

WES
358

Es
E915
F£928
KEE
HEUS
WMEE
WEE
WIS
Fose
®oyg
EN0E
F1018
1018
F103E5
F1048
1058
HE106E
1018
F1088
®i09%
HIOE

MEIILE

w118
1135
BT

?ﬁ%ﬁﬁﬁﬁﬁﬂﬁﬁﬁ%R%Téﬁwf“ﬂﬁﬁﬁﬁ%@%ﬁﬁﬁé¢@&LT.
1885
BEMo XSS LBitic ) 2 0%~ — 13T~ 58EKF HIsse®Ry. (1985)
Studies on chironomid m:dges of some lakes in Japan. (1985)
(HAOHBO 22 ) 4 O
Eﬁﬁﬁﬁﬁmhxéﬁﬁﬁgﬁﬁiﬁmﬁ%L%Téﬁn——me~ﬂﬂ“ﬁ%ﬁ
Realsd. (1988
Studies on the rate constants of free radical reactions and related spectro-
scopic and thermochemical parameters, (1985)
(7Y—3 Uy AORGEEESHENRERNEN 5 4 — 5 — il 5H5)
GC/MSZ~7 FVORFEYRT AT HHA. (1986)
ﬁﬁﬁiﬂﬁmﬂﬁmﬁﬁa%GMﬁﬁﬁE%T5W%—*WW%~MEE%%ﬁ%&
BHERUZORAOBRRREL A I RBEROMBCHET 20D, REHEE-ICH
B &7 a— —IBHSYEE HIHAEE. (1986)
h({easu;'ing the water quality of Lake Kasumigaura by LANDSAT remote sensing.
1986
(LANDSATVE—ber vk dBriokEHAD
FYasFArS R MEHCALIERER UV TOERER L TH - - AKRELAEN
1003£% 4 — + VB8 L XM RN E EE) ~ 0N oo 2l & LT (1986)
Economic analysis of man’s utilization of environmental resources in aquatic
environments and national park regions. (1936)
(Al 2EBERANACREST - HKRELEYARMEE MR L T
T A 2 OB TSRS BT, (1986)
g?g%ﬁﬁﬁffmﬁﬁﬁgtw?5ﬁ%(H~—ﬂﬂmwnﬁﬁﬂﬁﬁmﬁ&éﬁ%
. (198
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ERSEEEC L sk EEECHT 3RO R() - —EFREEANORA Lot - & - -
Tfs8~ 594 MBI REE. (1986)
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RSB L A AERE T 2RETR(IV) — - BRB(LEIEE/ER L LB R
DFAFE LG - — BIIS8~ ST HRITRAE. (1086)
FEERMEL L3R RAEER O, {E L EERR MY 5030 — — 06~ 0ERE
R L SHE. (1986)
Ny 25y FlRE B 2BIRERYHEORNE =5 ) ¥ /Y FEOMR - - BEFH
BERORHNERCERESRERORE - — [0 ~60FER $53I01508 S, (1986)
gﬁﬁgﬁfﬁﬁ%%go&ﬁﬁgﬁmﬁ6%&%@%——WWH~WEE%%Wﬁ
MR A AES MY 5 TR, (1986)
BUSTINEERE LToBRBBHOF MicB ¢ 2 HEHTTSE. (1987)
Studies on ¢hironomid widges in lakes of the Akan National Park, {1987)
(LB EEY AR OMIcE T 52 2 ) 2O
MMiﬁm565m9&%m$®@%(wﬂ)
PR RFEEBTH IS 2 RHFBE R PER T 20, (1987
EﬁdﬁylBﬁﬁ%ﬁmﬁﬁiﬁmﬁ%hﬁﬁémn——%mﬂ~wﬂﬁ%%ﬁnﬂ
1987
ﬁ%®kﬁﬁﬁ%mﬁﬁkwfaﬂn——Wmﬂ~wﬁﬁﬂﬁﬁﬂn%Aﬂ*(ww)
MBRBER GO SORBER Y 2 7 A clT 2855, (1987)
ﬁﬁhhﬁéﬁﬁ%éwf?»mkm?émn—Hmmw~m@§%%mn%Awi
Application of X-ray photoelectron spectroscopy to the study of silicate
minerals. (1987}
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WEIIGE HRE(LEBEC L AARECHETIEOME(V) - - BEAFHORE L FHM - H&- -
FF0se~6LEE R $RIBFHE. (1988) . ) ;
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WEIVE HABCRECL 2KERXECHIIBETRM) - —BRARLyr 27 20 ERE - -
BRFIG0~B15FBE $5RIRRAME. (1988)
E120% (ﬁ?ﬁﬁ;{tﬁﬁ&u; ZERE LT 2BSWR(K) Bt~ FE BHEEWARS
1388
#1219 Studies on the chirononid midges of lakes in Southren Hokkaide. (1988)
(FriEdRoMicBi 322 Y #HOTFR)
1219 BUS v FAEFHNS A S —OFR L7 + — 0 FEAl~OERE. (1989)
HI128E N2 FSo P 2BEFEAYMBAORHE =2 U v S FHEOWE(N) - —8HE
%’{U’U;Eiﬁ!i: Bt 5 KEHRRDRE oL — — Wi~ 625 E SRHIHEs,
1989
1M BEHEHEHCERLL=4 v X5 OEGFHRUMEMTENEEE. (1989)
1255 Chironomidae of Japan: checklist of species recorded. ey to males and
taxonomic notes. {(1989)
(HERUETVTELARUARDL I TEHMRHDRER)
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Report of Special Research Project of the National Institute for Environmental Studies:

No.

¥o.

1% Man activity and aquatic environment—with special references to Lake
Kasumigaura—Progress report in 1976. {1377)

2% Studies on evaluation and amelioration of air pollutior by plants—Progress
report in 1976-1977, (1978}

Research Report from the National institute for Environmental Studies*:

¥ No.
No.
No.

No.
%#No.
#No.

No.

No.
#No.

Ro.

No.

No.
¥ lNo.
No.
# No.
No.
# No.
#No.

No.
No.
Ko.

No.

No.

3 A comparative study of adults and immature stages of nine Japanese species of
the genus Chironomus{Diptera, Chircnomidae). (1973)

4% Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides

gsystem—Progress report in 1877. (1978}
5% Studies on the photooxidation products of the alkylbenzene-nitrogen oxides
?YS;E?' and on their effects on cultured cells— Research report in 1%76-1977
1
6% Man activity and aquatic environment—with special references to Lake
Kasumigaura—Progress report in 1977-1978. (1979)
T 4 morphological study of adults and immature stages of 20 Japanese species of
the family Chironomidae{(Diptera). (1979)

8% Studies on the biclogical effects of single and combined exposure of air
pellutants —Research report in 1977-1978. (1379)

9% Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1978. (1379)

10% Studies on evaluation and amelioration of air pollution by plants—Progress
report in 1976-1878. (1979}

11 Studies on the effects of air pollutants on plants and mechanisms of
phytotoxicity. (1980)

12 Multielement analysis studies by flame and inductively couplied plasma
spectroscopy utilizing comouter~controlled instrumentation. {1980}

13 Studies on chironomid midges of the Tama River. (1980}

Part 1. The distribution of chironomid species in a tribttary in relation to
the degree of pollution with sewage water
Part 2. Description of 20 species of Chironominae recovered from a tributary

14% Studies on the effects of organic wastes on the soil ecasystem— Progress
report in 1978-1979, (1980)

15% Studies on the biological effects of single and combined exposure of air
pollutants—Research report in 1979. {1980)

16% Remote measurement of air pollution by a mobile laser radar, (1980)

17# Influence of buoyancy on fluid motions and transport processes—Meteorological
characteristics and atmospheric diffusion phenomena in the coastal region—
Progress report ip 1978-1979. (1980)

18 Prepaiatiog. analysis and certification of PEPPERBUSH standard reference mate-
rial. (1980

19% Comprehensive studies on the eutrophication of fresh-water areas—Lake current
of Kasumigaura{Nishivra)—1%78-1979. (1981

20% Comprehensive studies on the eutrophication of fresh-water areas-— Geomorpho-
logical and hydrometeorclogical characteristics of Kasumigaura watershed as
related to the lake environment—1978-1979. (1981)

21% Comprehensive studies on the eutrophication of fresh-water areas—Variation
of pollutant load by influent rivers to Lake Kasumigaura—1978-19179. (}981)

22% Comprehensive studies on the eutrophication of fresh-water areas—Structure of
ecosystem and standing crops in lLake Kasumigaura—19%78-1979, (1981)

23% Comprehensive studies on the eutrophication of fresh-water areas— Applica-
bility of trophic¢ state indices for lakes—1978-1979. (1981)

24% Comprehensive studies on the eutrophication of fresh-water areas— Quantitative
analysis of eutrophication effects on main utilization of [ake water resources
—1978-1979. {1981)

25% Comprehensive studies on the eutrophication of fresh-water areas—Growth
characteristics of Blue-Green Algae, Mycrocystis— 1978-1979, (1981)

* Starting with Report No.3, the series title was changed.
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Ho.

No.
No.
#No.

#eNo.
#No.

No.

No.

#No.

No.
#No.

# o,

Ko.
#No.

No.
#¥No.
®No.
#No.

No.

Ko.
% No.
#No.

#No.
No.

# No.

#No.

#No.

16+

184

29

35%

Comprehensive studies on the eutrophication of fresh-water areas-—
Determination of argal gro¥th potential by algal assay procedure—1978-1979.
(1981)

Comprehensive studies on the eutrophication of fresh-water areas— Summary of
researches— 1978-1979. (1981)

Studies on effects of air pollutant mixtures on plants—Progress report in
1879-1980. (1981)

Studies on chironomid midges of the Tama River. (1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey
and their distribution in relation to the pollution with sevwage waters.

Part 4. Chironomidae recorded at a winter survey.

Butrophication and red tides in the coastal marine environment — Progress
report in 1979-1980, (1982)

Studies on the biological effects of single ana combined exposure of air
pollutants— Research report in 1980. (1931)

S$mog chamber studies on photochemical reactions of hydroecarbon-mitrogen

oxides system-—Progress report in 1979—Research on the photochenical
secondary pollutants formation mechanism in the environmental atmosphere

(Part 1).(1982}

Meteorological characteristics and atmospherie diffusion phenomena in the
coastal region—S$inulation of atmospheric motions and diffusion processes —
Progress report in 1980, (1982)

The development and evaluation of remote measurement methods for environmental
pollution— Research report in 1980. (1982}

Comprehensive evaluation of environmental impacts of road and traffic. (1982)
Studies on the method for long term environmental monitoring— Progress report
in 1980-1981. (1982)

Study on supporting technology for systems analysis of environmental policy
—The Evaluation Labolatory of Man-Environment Systems, (1982)

Preparation. analysis and certification of POND SEDIMENT certified reference
material. {1982}

The development and evaluation of remote measurement methods for envircenmental
pollution— Research report in 1981. (1983)

$tudies on the biological effects of single and combined exposure of air
pollutants—Research report in 1981. {1983)

Statistical studies on methods of measurement and evaluation of chemical
condition of soil—with special reference to heavy metals—. (1983}
Experimetal studies on the physical properties of mud and the characteristies
of mud transportation. {1983}

Studies on chironomid midges of the Tama River. {1943)

Part 5. An observation on the distribution of Chironominae along the main
stream in June, with description of 15 new species.

Part 6. Description of species of the subfamily Orthcladiinae recovered from
the main stream in the June scrvey.

Part 7. Additional speecies ecollected in winter from the main stream.

Smog chanmber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system— Progress report in 1979— Research on the photochemical secondary
pollutants formation mechanism in the environmental atomosphere{Part 2). {1983}
Studies on the effect of organic wastes on the scil ecosystem—Outlines of
special research project—1978-1980. (1983)

Studies on the effect of organic wastes on the soil ecosystem—Research report
in 1979-1980, Part 1.(1983)

Studies on the effect of organic wastes on the soil ecosystem— Research report
in 1979-198G, Part 2.{138%)

Study on optimal allocation of water quality monitoring points. (1383}

The development and evaluation of remote measurement method for environmental
pollution— Research report in 1982. {1984)

Comprehensive studies on the eutrophication control of freshwaters—Estimation
of input loading of Lake Kasumipaura— 1980-1982, (1984)

Comprehensive studies on the eutrophication control of freshwaters— The func-
tion of the ecosystem and significance of sediment in nutrient e¥ele in Lake
Kasumigaura— 1980-1982, (1984)

Comprehensive studies on the eutrophication control of freshwaters— Enclosure
experiments for restoration of highly eutrophic shallow Lake Kasumigaura— 1980-
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No.
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# No.
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3 No.
#No.

#No..

No.

#No.

s No.

No.

No.
No.

No.
No.

53%

J5%
56%

57+

§9#

60%

61%

67%

Ga+
69

70 -

73%

T4#

T8

6
7%

8%
79

1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters— Seasonal
changes of the biomass of fishes and crustacia in Lake Kasumigaura— [980-13982
(1984}

Comprehensive studies on the eutrophication control of freshwaters—Modeling
the eutrophication of Lake Kasumigaura— 1980-1982. (1984}

Comprehensive studies on the eutrophication control of freshwaters—Measures
for eutrophication control-—1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters— Eutrophie-
ation in Lake Yunoko—1980-1982. {1984}

Comprehensive studies on the eutrophication control of freshwaters—Summary
of researches— 1980-1982. {1984)

Studies on the method for long term environmental monitoring — Outlines of
special research projeet in 1980-1982. (1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system — Photochemical ozone formation studied by the evacuable smog
chamber— Atmospheri¢ photooxidation mechanisms of selected organic compounds
—Research report in 1880-1982,Part 1. {1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Formation mechanisms of photochemical aerozol —Research repert
in 1980-1982, Part 2. (1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system — Research on the photochemical secondary pollutants formation
mechanism in the environmenta} atmosphere{Part 1) —Research report in 1980-
1982, Part 3. {1984}

Effects of toxic substances on aquatic ecosystems —Progress report in 1980-
1983, (1984)

Eutrophication and red tides in the coastal marine environment —Progress
report in 1981, (1984)

Studies on effeets of air pollutant mixtures on plants—Final repert in 1979-
1981. (1984)

Studies on effects of air pollutant mixtures on plants—Part 1. (1984)

Studies on effects of air pollutant mixtures on plants—Part 2. (1984)

Studies on unfavourable effects on human body regarding to several toxic
materials in the environment, using epidemiclogical and analytical techniques—
Project research report in 1979-1981, (1984)

Studies on the environmental effects of the application of sewage sludge to
s0il —Research report in 1981-1983. {1984)

Fundamental studies on the eutrophication of Lake Chuzenji — Basic research
report. (1984)

Studies on chironomid midges in lakes of the Nikko National Park

Part I.Ecological studies on chironomids in lakes of the Nikko National Park
Part 0. Taxonomical and morphological studies on the chironomid species
collected from lakes in the Nikko National Park. (1984)

Analysis on distributions of remnant sncwpack and snow pateh vegetation by
remote sensing. {1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Research on the photochemical secondary poliutants formation
mechanism in the environmental atmosphere — Research report in 1980-1982,
Part 4. (1985)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Final report in 1980-1982. (1985}

A comprehensive study on the development of indices system for urban and
suburban environmental quality—Environmental indices —Basic notion and forma-
tion. (1984)

Limnological and envirommental studies of elements in the sediment of Lake
Biwa. {1985)

A study on the behavior of monoterpens in the atmosphere. (1985)

The development and evaluatior of remote measurement methods for environmental
pollution— Research report in 1983. {1985)

Study on residents’ role in conserving the living environment. {1985)

Studies on the wethod for long term environmental monitoring—Research report
in 1980-1982. (1985)
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#No. 81k
#No. B2
No. 83
#WNo, BiF
No. 85

Ko. 86¥
No. BT#
#No. 88+
No. 83
No. 90#
No. 91
No. 92%
#No. 93+
#No. 944
#No. 95%
#No. 06#
#No. 97+
No. 98+
No. 99%
No. 1006#%
No. 101#
No. 102%
No. 103#%
No. 104
No.105#
#Ho. 10684
No. 107#%

Modeling of red tide bleoms in the coastal sea—Research report in 1982-1983
{1985)

A studies on effects of implementing environmental impact assessment procedure
—¥ith particular reference to inmplementation by local governments. (1985)

Studies on the role of vegetation as a sink of air pollutants—Research report
in 1982-1983. {1985)

Studies on chironomid midges of some lakes in Japan. (1985)

& comprehensive study on the development of assessment techniques for health
effects due to environmental heavy metal exposure—TFinal report in 1982-1984
{1985}

Studies on the rate constants of free radical reactions and related spectro-

scopic and thermochemical parameters. {1985)

A novel retrieval system for identifications of unknown mass spectra. {(1986)

hnalysis of the photochemical secondary pollutants and their toxicity on

caltured cells— Research report in 1978-1983. (1986)

A comprehensive study on the development of indices systems for urban and

suburban environmental quality I —Environmental indices-—Applications and

systems. (1986)

Measuring the water gquality of Lake Kasumigaura by LANDSAT remote sensing.
(1986)

National trust movement in Japanese nature conservation — Trustworthy or
illusion?{1986}

Economic analysis of man's utilization of environmental resources in aquatic

environments and national park regions. (1986)

Studies on the growth and decomposition of water-bloom of Microcyctis. {1986}

Studies on the environmental effects of the application of sewage sludge to
s0i1{ ) —Research report and papers{Part [)in 1983-1984. (1986}

Studies on the environmental effects of the application of sewage sludge to

s0i1(0) —Research report and papers(Part 2)in 1983-1984. {1986}

Comprehensive studies on effective use of natural ecosystems for water quality

managenent{ I ) —Drainage and flowing down of pollutant load— Research report
in 1983-1984. (1986)

Comprehensive studies on effective use of natural ecosystems for water quality

management { M} — Structure and function of the ecosystems of littoral zone —

Research report in 1983-1984. (1986)

Comprehensive studies on effective use of natural ecosystems for water quality

management {8} —Self-purification in stream and soil—Research report in 1983~
1984. (1986)

Comprehensive studies on effective use of natural ecosystems for water quality

management {IV) — Development and application of wastewater treatment technolo-

gies utilizing self-purification ability— Research report in 1383-1984. (1986}

Effects of toxic substances on aquatic ecosystems—Final report in 1981-1984
(1936)

Studies on the methods for long-term monitoring of environmental pollutants in
the background regions—Development of highly sensitive and selective analyt-
ical methods for measurement of pollutants in the background regions—Progress

report in 1983-1985. (1986)

Experimental studies on the effects of gaseous air pollutants in combination
on animals. (1986)

A review on studies of the global scale air quality perturbation. (1986)

Technological assessment of electric vehicle from the environmental protection

viewpoint. (1987)

Studies on chironomid midges in lakes of the Akan National Park. {1987)

Part I.Distribution of chironomid larvae in Lake Akan, Lake Panke and Lake

Kussyaro.

Part II.Chironomid midges ¢ollected on the shore of lakes in the Akan National

Park, Hokkaido(Diptera, Chironomidae)

Formulaticon of the dynamic behavior of water and solites leaching through the

field soil. (1987}

?ppragsed landscape and thier environmental value in Tsukuba Science City,
1987

Studies on remote sensing for spatial and temporal analysis of environment—

Research report in 1984-1985. (1987}
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108%
109%
110+#
111

1124

113+
114+
115%

116%

117#

118%

119+

120%

121
122#%

123%

124%

125

126%

127

Studies on the role of vegetation as a sink of air pollutants—Final report in
1982-1985. {1987}

Studies on environmental information system for regional environmental
evaluation. (1947)

Modeling of red tide blooms in the coastal sea — Final report in 1984-1985.
(1947}

Application of X-ray photoelectron spectroscopy to the study of silicate
minerals. (1987)

Study on the organic aerascls im the photochemically poliuted air — Studies
on formation and behavior of organic aerosols — Research report in 1983-1986.
(1988)

Study on the organic aerosols in the photochemically Polluted air — Final

report in 1983-1986. (1988)

Studies on the assessment of the hazard of chemical substances to aquatic

ecosystems — progress report in 1985-1986. (1988}

Experimental studies on the effects of gaseous air pollutants in combination

or animals — Final report in 1982-198%. (1988)

Comprehensive studies on effective use of natural ecosystems for water quality

management (V) —Drainage and flowing down of pollutant load— Rersearch report

in 1983-1986. {1988}

Comprehensive studies on effective use of natural ecosystems for water quality

Tanagement(V1)-—Lake restoration and ecosystems— Research report in 1983-1486.
1988) -

Comprehensive studies on effective use of natural ecosystems for water quality

nanagement (W} —Use of self-purification in scil and stream, and development

of biological waste water treatment technology— Research report in 1985-1986
(1988)

Comprehensive studies or effective use of natural ecosystems for water quality

management {(VIl) —Evaluation methods of self-purification water treatment system

—Research report in 1985-1988. (1988)

Comprehensive studies on effective use of natural ecosystems for water quality

managenment {IX) —Final repert in 19§3-1986. (1988)

Studies on the chronomid midges of [akes in Southren Hokkaidc. (1%88)

Development of pseudo-random modulation CW lidar and {ts application to field

measurements. {1989)

Studies on the methods for long-term monitoring of environmental pollutants in

the background regions () — Atmospheric pollutants on the remote island and
mountains : concentrations and variations— Research report for FY 1983-1987
(1989)

Studies on ‘the genetic and microbiological characteristies of the Japanese
guail exploited for the research of environmental science. (1989)

Chironomidae of Japan: checklist of species recorded. key to males and
taxonomic notes, (1989)

Studies on the methods for iong-term monitoring of environmentai pollutants in
the background regions (I} — Representativeness of water samples and histori-
cal change of pollutants in sediment of Lake Mashu— Research report for FY
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