RO T ARDKRK 5 & KE
RE M. REAE. MUEE . BLER. THEE

Flow patterns and contents of groundwater

in Manazuru district

Toru Awaya, Kazuo Nacase, Takahide Yokoyama,

Shigeo Suciyama and Tomio Hirano
Abstract

We studied the geochemistry of groundwater in Manazuru district.

By measuring conductivity for each meter of depth, deep groundwater near the Manazuru peninsula
was found to have three types of waters with different conductivity.

Measuring the water level of 44 wells, flow patterns of shallow groundwater (5~ 24m depth) were
classified into three types (A, B and C), and those of deep groundwater (55~200m depth) were classi-
fied into two types (D and E).

We discussed the character of contents according to flow patterns.
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Fig. 1 Plan of water system in Manazuru
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Table 1 Water level and quality of shallow groundwater

KFEXS No. KB HMBE FE FEES Az AZES BF o1 SHE
TP-u GL-nm TP-n GL-m TP-n C uS/cm
AKX 40 911017 24.0 7.05 16.95 1.21 22.79 16.3 6.8 173
41 911017 37.0 3.90 33.10 0.15 36.85 17.4 6.7 301
42 911017 21.0 6.35 14.65 1.64 19.36 17.3 6.6 203
43 911017 9.0 17.2 6.7 292
44 911017 8.0 5.82 2.18 1.90 6.10 17.1 6.9 302
46 911016 94.0 6.33 87.67 0.58 93.42 15.0 7.2 155
47 911016 13.0 1.83  11.17 1.47 11.53 15.4 7.3 166
53 911016 40.0 4.10 35.90 2.38 37.62 17.2 6.7 274
60 911016 100.0 2.54 97.46 1.59 98.41 16.9 1.1 167
B k% 30 911016 21.0 7.60 13.40 3.27 17.73 17.0 8.5 293
31 911016 19.0 16.4 6.7 233
32 911016 28.0 16.4 6.4 223
34 911016 31.0 5.11 25.89 1.47 29.53 17.0 6.5 308
35 911016 50.0 11.54 38.46 3.61 46.39 17.2 6.7 348
36 911016 52.0 7.58 44.42 1.83 50.17 17.8 6.9 179
37 911017 92.0 5.80 86.20 1.03 90.97 16.5 6.6 285
39 911017 59.0 17.8 6.6 246
49 911016 57.0 6.50 50.50 1.32 55.68 16.4 6.5 158
50 911016 57.0 16.9 6.5 172
51 911016 57.0 16.9 6.6 191
52 911016 56.0 4.44 51.56 0.97 55.03 16.4 6.6 198
55 911017 92.0 5.22 86.78 1.91 90.08 17.2 17.3 248
58 911016 70.0 23.59 46.41 17.15 52.85 16.7 7.1 178
Cxk* 1 911017 14.0 10.35 3.65 1.33 12.67 17.5 1.1 296
2 911016 19.0 8.00 11.00 2.00 17.00 17.8 6.7 311
3 911016 3.0 5.12 -2.12 2.02 0.98 19.0 7.2 475
4 911016 5.0 17.8 6.9 435
5 911016 4.0 7.95 -3.95 2.62 1.38 16.6 6.9 436
6 911016 6.0 8.30 -2.30 5.50 0.50 17.8 6.8 513
7 911016 7.0 8.00 ~-1.00 3.57 3.43 17.4 8.9 424
8 911016 9.0 10.18 -1.18 6.70 2.30 16.8 6.8 506
9 911017 9.0 3.31 5.69 18.5 7.0 711
11 911016 13.0 0.36 12.64 16.5 6.8 405
12 911017 14.0 1.56 12.44 16.9 6.7 436
13 911016 16.0 17.3 6.7 322
14 911016 13.0 9.58 3.42 3.07 9.93 18.5 6.9 500
15 911016 13.0 6.00 7.00 1.86 11.14 17.6 6.9 568
17 911016 17.0 11.01 5.99 3.81 13.19 17.6 6.8 611
18 911016 26.0 13.98 12.02 8.46 17.54 16.8 6.9 429
19 911016 7.0 17.2 1.0 300
20 911016 15.0 10.06 4.94 1.35 13.65 17.1 6.7 343
21 911016 14.0 16.6 7.0 336
22 911017 17.0 17.2 6.8 347
24 911016 17.0 2.56 14.44 16.6 6.8 333
25 911017 14.0 5.70 8.30 1.88 12.12 16.9 6.7 417
26 911016 15.0 18.5 6.6 327
27 911016 13.0 11.21 1.79 1.08 11.92 16.8 6.7 439
28 911016 17.0 13.06 3.94 0.56 16.44 17.6 6.8 353
29 911016 19.0 16.7 6.8 245
38 911017 217.0 16.5 6.6 357
54 911017 20.0 17.0 6.7 577
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Table 1 Continued
KFBX45H No. Total Na K Mg Ca Cl S04 HCO3 NO3 H2Si03
wg/| ng/l g/l mg/l ng/| wg/l ng/l ng/l ng/l ug/1
Ak 40 166 15.1 3.2 8.1 6.3 15.0 13.5 37.5 20.6 47.0
41 284 25.3 2.1 12.4 12. 4 18.0 21.6 88.7 28.3 75.4
42 183 16.5 1.5 11.2 9.7 13.4 34.6 46.2 21.5 28.6
43 279 31.8 16.7 9.1 7.3 23.8 11.5 78.7 30.8 68.8
44 282 20.0 26.5 12.7 8.1 14.1 12.5 104.0 36.7 47.6
46 140 11.1 1.4 8.1 6.7 9.5 11.5 40.0 15.5 36.4
47 163 10.6 2.1 9.0 6.7 9.0 10.0 48.7 14.4 52.4
53 266 23.1 3.8 10.7 9.2 21.4 17.1 75.0 22.1 84.0
60 158 10.7 1.7 9.7 7.9 7.6 30.3 30.0 15.8 44.2
Bk*% 30 267 35.5 1.7 11.4 9.0 23.4 22.4 90.0 29.2 44.8
31 219 26.9 1.8 10.0 1.1 19.0 20.3 50.0 43.0 40.8
32 182 23.1 2.1 9.1 8.8 17.0 19.8 47.5 33.0 31.4
34 264 35.1 1.6 12.4 11.5 40.0 21.3 57.5 44.8 39.4
35 280 43.9 10.2 13.3 9.8 54.5 18.7 52.5 55.0 22.4
36 167 19.2 5.7 8.4 6.4 15.0 14.3 48.7 19.1 30.0
37 273 17.9 2.5 11.7 12.7 31.4 12.6 47.5 34.6 102.0
39 207 14.1 10.4 12.6 12.8 17.5 25.0 45.0 51.4 18.2
49 149 16.2 1.6 7.9 6.6 7.3 20.8 47.5 11.0 29.8
50 155 20.9 1.6 7.3 6.8 14.1 12.4 37.5 25.1 29.6
51 178 17.9 7.3 9.2 9.9 16.0 11.8 41.2 40.2 24.2
52 183 14.5 2.5 12.3 9.0 14.6 25.7 47.5 27.3 29.8
55 228 14.6 1.9 14.1 10.0 16.5 25.4 50.0 40.3 55.6
58 138 9.5 2.1 5.8 3.4 5.5 3.0 38.7 3.5 66.6
Cxk#® 1 280 25.6 20.5 8.5 12.5 19.6 15.1 90.0 38.5 50.0
2 278 33.2 19.5 8.2 9.1 26.2 24.2 75.0 36.3 46.0
3 428 55.7 19.8 12.5 19.6 55.6 38.4 97.5 45.2 83.6
4 402 53.2 23.0 11.2 11.8 60.4 31.5 75.0 47.7 88.4
5 404 54.9 17.0 10.9 11.5 68.1 31.3 73.7 43.6 103.0
6 454 63.5 19.7 14.3 15.3 70.3 42.2 82.5 48.8 97.0
7 398 54.6 18.8 11.1 10.3 59.3 34.1 81.2 33.2 95.2
8 442 63.1 17.9 13.8 14.8 74.2 41.8 76.2 39.0 101.0
9 518 101.0 27.9 11.9 13.7 119.0 68.8 §7.5 36.2 82.2
11 376 45.9 11.8 11.7 10.6 49.1 24.3 60.0 57.1 106.0
12 411 44.0 19.1 15.7 14.3 4.7 36.1 71.2 70.1 96.0
13 315 21.5 14.5 11.9 9.0 23.5 20.3 73.17 41.2 93.4
14 421 53.0 23.5 14.3 19.6 59.0 38.9 86.2 74.5 51.8
15 496 70.1 21.7 16.4 16.1 75.7 46.9 113.0 53.0 83.8
17 515 54.1 7.5 34.2 26.7 99.8 46.5 118.0 41.2 87.6
18 400 42.0 4.2 19.3 14.9 57.8 23.8 76.2 56.3 106.0
19 285 41.2 16.6 7.4 5.1 28.8 24.0 62.5 42.0 57.2
20 318 41.0 24.7 9.7 8.2 36.6 24.7 62.5 61.9 48.6
21 315 44.5 21.7 10.0 7.3 33.9 34.5 81.2 37.9 44.0
22 329 47.3 19.1 10.0 10.8 34.8 22.7 85.0 55.6 43.4
24 324 49.2 19.1 7.5 4.1 34.6 24.8 72.5 43.2 69.2
25 368 57.1 24.8 10.7 9.6 49.0 40.9 73.7 61.9 40.0
26 306 37.1 24.8 10.0 6.9 22.6 25.7 83.7 48.1 47.4
27 383 63.5 22.9 11.4 10.1 58.2 26.7 97.5 53.5 39.0
28 310 45.4 12.8 10.6 12.8 37.2 19.3 62.5 80.1 30.2
29 224 37.9 5.1 8.0 6.7 27.2 20.4 58.7 32.1 27.8
38 334 47.0 14.8 13.3 10.3 44.2 21.2 75.0 64.8 43.2
54 494 56.9 8.6 26.6 26.8 101.0 41.8 87.5 52.0 92.8
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Table 2 Water level and quality of deep groundwater

KRXS No. RKH HBR BE REES K6 KUES EE o SHE

TP-u GL-m TP-» GL-n TP-n ‘C uS/ca

DA% | 101 911000 36.5 128.00 -91.50 31.50 5.00 16.3 7.3 310

110 911007 97.0 72.00 25.00 15.1 7.4 139

111 911008 97.0 120.00 -23.00 89.36 7.64 17.5 7.2 188

113 911007 153.0 153.00 0.00 46.43 106.57 16.2 7.2 142

115 911007 84.0 120.00 -36.00 81.72 2.28 16.2 7.4 179

121 911008 57.0 132.00 -75.00 55.34 1.66 15.7 1.5 223

122 911008 79.0 132.00 -53.00 75.70 3.30 15.5 7.5 170

123 911009 111.8 110.00 1.80 15.2 7.4 174

E/Xk% |104 911008 66.3 151.50 -85.20 62.81 3.49 15.8 7.8 156
107 911000 48.4 150.00 -101.60 43.45 4.95

109 911008 87.0 120.00 -33.00 15.4 7.6 441

112 911007 72.0 120.00 -48.00 15.9 7.2 217

dEA&{t | 102 911011 59.0 95.00 -36.00 56.43 2.57 16.8 7.4 1420

#iFskl 108 911009 70.0 100.00 -30.00 16.4 7.3 28400

5%

B K% 71x 751219 9.90 6.54 14.5 6.2 230

CKk% 72x 751219 8.80 4.15 16.0 6.5 733
D&% | 101 750000 36.5 128.00 -91.50 35.10 1.40

111 750000 97.0 120.00 -23.00 93.00 4.00

114 750000 97.0 102.00 -5.00 83.50 13.50

121x 750828 57.0 85.50 -28.50 55.70 1.30 15.0 7.5 187
122x 741213 79.0 132.00 -53.00 ©56.35 22.65 15. 146
123x 741213 111.8 110.00 1.80 86.80 25.00 15. 146
201 750000 144.0 200.00 -56.00 96.00 48.00

202x 751006 57.0 150.00 -93.00 54.52 2.48 18.1 8.7 429
E&¥% | 103 750000 42.5 55.00 -12.50

104 750000 66.3 151.50 -85.20 63.07 3.23

105 750000 57.5 80.00 -22.50

106 750000 49.7 81.50 -31.80

107 750000 48.4 150.00 -101.60 46.74 1.66

102 750000 59.0 95.00 -36.00 58.30 0.70

Wik | L-1 910712 7.2 149
(BRI L-2 910712 1.2 185
i i xx 7.6~8.2

K kX
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K1iZ, HEOREDS ~24m DRBHTKOKA, FREFZRT., BT KDOKMIZ6H D
HETHE L7, M8k, ZBHTKOKESALRT, FBHT AKX, BRINIE > TEBRBICHK
T35AKR, BOMEPOK s BANRKTT5BKR, 2L T, #BBHE»SEBE~KTTSC
KRD3IDODKRIZESTE S,



n

+®2 OIEF
Table 2 Continued
KFEX45H No.  Total Na K Mg Ca Cl S04 HCO3 NO3 H2Si03
ng/l ug/l sg/l  mg/l ng/| ng/l ng/l ng/| sg/| ng/l
D/ik* | 101 28.7
110 140 5.5 1.2 6.3 5.9 7.2 7.9 39.3 10.4 56.6
111 185 7.8 1.9 8.5 11.1 9.6 12.4 48.3 17.4 67.8
113 141 6.1 1.0 6.3 5.6 9.5 11.3 36.0 15.7 49.0
115 184 6.8 1.8 7.8 7.6 5.8 7.5 60.8 12.6 73.2
121 222 8.2 2.9 9.7 15.7 20.7 10.4 53.7 24.7 76.4
122 178 6.6 2.2 6.7 8.4 7.1 5.7 52.5 16.3 72.2
123 170 6.4 2.3 6.4 7.7 5.6 4.9 55.0 12.6 69.2
ExXx% | 104 160 5.5 1.7 6.3 6.6 5.9 2.1 49.6 8.4 73.6
107
109 271 41.8 3.1 9.3 12.0 59.9 6.9 62.5 4.4 70.8
112 214 7.8 2.5 9.5 12.5 10.7 7.4 57.3 29.6 77.0
dEAK{E | 102 1077 255.0 9.4 63.0 24.6 553.0 47.0 56.2 0.0 69.0
Tz 108 23900 7250.0 380.0 1040.0 232.0 13100.0 1700.0 130.0 0.0 46.0
5%
B k% T1x 169 20.6 1.8 8.5 10.7 24.3 6.5 37.2 59.0
C/Kk% T2x 545 94.5 18.5 15.7 25.2 137.0 55.8 75.8 70.9 51.3
DA% | 101
111
114
121x 159 1.9 1.6 4.4 10.4 6.7 0.1 58.4 69.2
122x 141 7.0 1.4 3.1 7.8 3.8 0.2 53.9 63.8
123% 139 6.7 1.4 3.3 8.5 4.1 0.1 52.8 62.0
201
202x 340 58.3 5.5 6.5 21.4  102.0 15.1 60.2 4.2 66.9
Ex*% | 103
104
105
106
107
102
mHiA | L-1 133 8.4 1.9 7.2 8.4 8.4 12.2 37.5 10.4 38.4
(BRI L-2 169 14.8 2.9 8.5 9.9 12.9 16.2 45.0 17.4 41.4
7K X% 35078 10766.0 403.0 1293.0 413.0 19353.0 2708.0 142.0
K xxx 34394 10550.0 380.0 1272.0 400.0 19000.0 2650.0 142.0

/N, SEFF1976, xx 51976, *xxLD19761 & %, )

7. REBTXROKESH

213, HEDREEAS~200m DRBH T KDOKM, REFLRT, REBTROKLIS
DFHETHUE L. H9 1, BFBRTAOKESAERT . RELTKIIOWTIE, KEZOREH S
PLRVOT, WHHEEERE L TKESH L HV ., BT K, BRINE > TEERBICKT
THDAKREREMGED SEBENKT TS EKRD 2 ODOKRIIEGTTE 5o
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2km

X8 ZMHTKOKESH
(REE. HTKROFMERERT.)
Fig. 8 Flow pattern of shallow groundwater
(Arrow indicates direction of water flow)

H9 RWATXROKEBESH
(ERENE. HTKOFEBHERERT )

Fig. 9 Flow pattern of deep groundwater
(Arrow indicates direction of water flow)

8. XMW T KDOKR
R1iZ, RBBTROKBROSHERE KR LT LD, AKRIZ O, BARIZ14M A,

CARRIIZBHADGHT 24T o 720 HI0E, FBHTROANFH &4 v 75 4%FTd, BEBMLEOR
TRIZ, ZOMOHIBOBT R E LB L TREFENE . F MU T AL+ RlERA + L EFBV,
NFFTAYT 5 203, BEROFICTXTORER S LM I AN WIS, BT RO S —HE

ARTHET L3,
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3.2 1 0 1t 2 3sed/l

K cl
« HCO,
e 50,+N0s

\\

E10 ZWHTKOANFHIIY TS5 L4
Fig.10 Hexa diagram of shallow groundwater

3.2 10 1 2 3seas)

A&t No.102 No. 108
Na+K Cl 11.3 15.6meq/| 325 370meq/1
Ca HCOs 1.23 0.92 11.6 2.13
Ne 50, 5.19 0.98 85.6 35.4
E1 REWHTRKOANZFHEI Y TS L
Fig.11 Hexa diagram of deep groundwater

9. RMMTXRDKR

£213, BRATKOKEOAIER L KR LI L7z, DAKFRIE 8Hm, EKFRIT 3,
ZLT, KT K ZHBEDHITEIT o720 ML, BB TKOANFHTA YT 5 LE2RT, &
B TKIE, EBHTAKELEL THERS 4 > 2w, 72, No.102, No.108IIEEFEANRICS

WOT, LD L HITRT,
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10. KRBIDKRDIFH

ENENDKRIZONWT, TKOKEORHH LB L2 (R3, H12), HI2OBEMHEICOIT7
HERR L PIIEL R T, mEIRBHTKAAKR, BKR, CKEADMIE . EEH T KIS
%o TWh, pHIZRBH T RYERLRLEL . FEATRIRLLE Y, BEELREFEIICAKRIE
Vo BEA A VIIBEELUTCARRIBE . BBEA 4 ¥ IR T RIRLLHE <, FRBM TR
RV, EREEA 4 VX CKRE AKRYRLE . WA 4V IZRBH T KATAKR, BAR, C
KEDMEIZE . BT KWENFHAI D5, £/2, EARABTARTIE, BEHE, REFED

1,000LL L Em <, EFEA 4 ~i3500ppm Lk, BHEEA + WA, EREA A 3FNIETEEL
., WEBAA VIEETRATVER W,

®3 KRBIOKRDOIEH
Table 3 Characteristics of water quality according to flow patterns

KRXS

12 KFRHNDKRDIEH

B8E pH TBME Total Cl S04 HCO3 NO3
C £S/cm g/l ng/1 ng/1 ng/l ng/l
AKF 15.0~17.4 [ 6.6~7.3 | 155~302 140~-284 7.6~ 23.8 | 10.0~34.6 [ 30.0~104 14.4~36.7
Bk* 16.4~17.8 | 6.4~7.3 | 168~348 138~280 5.5~ 54.5| 3.0~25.7 | 37.5~ 90.0 [ 19.1~55.0
CKk* 16.5~19.0 [ 6.6~7.2 | 245~T11 224~518 19.6~119 15.1~68.8 [ 57.5~118 | 32.1~80.1
D k% 15.1~17.5 [ 7.2~7.5 | 139~310 140~-222 5.6~ 28.7| 4.9~12.436.0~ 60.8 [ 10.4~24.7
E X% 15.4~15.9 [ 7.2~7.6 | 156~441 160~271 5.9~ 59.9| 2.1~ 7.4[49.6~ 62.5| 4.4~29.6
k1L 16.4~16.8 [ 7.3~7.4 | 1420~ 1077~ 553 ~ 47.0~ 66.2~130 0.0
HhF K 28400 23900 13100 1700
d T T r T T T o ——————————
" [ Ak Xk s oKy e
Bl Bk% e eEEEn R L
; LC?RX eER bo o 5o am | o0 o]
[ DA% & Esie sz
| EXF == o= 5=
2L
* 2 B 2 6 8 0 400 400 ° 400 800
% B pH THE Total
cH uS/ca, (ug/1)
__ 1 Ll [ R 1 1 1 1 T 1 i 0 1
% AR =xim e Lo ammm oo o] X
¥ BA% =xdxx—= xckw mkoc——= XA
*| ck® m[xm:z:x EEERT 9 m#m:xs EETDACR XX
DA% wfxx = ks =22
= Ex% =—ft—= =k ko ==
B
i& é T T 1 T T T T T T T T !
¥ 100 100 @ 100 ) 100
* cl 504 Hco3 NO3
(ug/1) (ug/1) (ng/1) (ug/1)

Fig.12 Characteristics of water quality according to flow patterns
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H13ix, WTKDERA A+ LBEEORBREYRT, ZORIZIE, BRI TAREANRT 2L,
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BREDGLSCRBIIONTEEAA V>SRN, BEELIEEA 4 2 GHBINLERICHD, —
%K\ﬁi417®ﬂﬁtbfﬁm\Km\ﬁ%\Eﬁﬁ*%ﬁ%éﬁ‘EﬁOﬂT*@ﬁi4ﬁy
BERKOEETH D, H14d, T ROWEA A~ LEEEOMZRL T, BEE LM+ 13k
By, EHEBEI00~500 S/ emfHiE THEEA 4 > AR L 2o TV b, 4510, HAREMEH, S HEE

BENHTTHCKRTIR, BEEOMMICEARLZCHMBAA 27T LIoTWBELIICALE, $7
REMEPCRBENRKTIHLEKR TS, BEELHEEA A+ IHBIL 2V, ZOMOKZTE,

LSRN

HBIB AR H 5o HISEREUADE NS, IEEA 4~ LB 4  ORESRLZ > TWVD I L 20
RLTWZ, —fRENC, B 4 > ORIFEE LTER. RELREOABH2HELT— LB, Xl

IREDREE 2 B D b

188 -
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Cl 120
(/D) 1gg -
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885388

400 600 800
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e T
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200
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B3 #TKROEIET 4>
ERBENDRAR
(No. 102, No.108%
fR<o)

Fig.13 Chloride content
vs. Conductivity
(Except well Nos.
102 & 108)

E14 #TROMHEE T 4>
EBNEDRARF
(No.102, No.108%
<o)

Fig.14 Nitrate content
vs. Conductivity
(Except well Nos.
102 & 108)
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1513, EEBEEHTEERORENC L 2 L HFIARRTH 5, Mixl. 27k CRTEKT .02kt D18% %
Edb, BHEFERT 2L ELNAZMEERIMTEIIEAH LTS, TOBROMTK (A,
DKZ) OWEEA A i3, F7-, WEEA 4> DEWCKRTRHTERI D), FB 3L %0,
CDEIRIEDL, EBOMTKOMEAS A V3B, FELREDODANEBNLEE TR, u—~A
B, KIWKEDMEWREENEZ bNEHD, FEHICOWTIISHEOBREL L2V,

E15 iFRKR
(MERETERTHEHERRE R & V) )
Fig.15 Land use conditions
(Taken from Manazuru City plans)

12, #TFARERBHIEGICONT

HBH TRKERESRAAEERES BRI, EBIRTAREBEZRS LUK INZ,) 2P0
CHTARREICETAIRAEFER SN, TORFBRE LT, RO L) 2EEVH I N, KEDORK
ELHTROEEFAH, BTAREAKEDOBIIE, BTFROBMKAEEDORM, £, BTROFIARK
ROEREDHIF T2, ZORESRIRBRICEOVT, BT RRIURH FEAIRIER S . 1990
(PH2) £9A17H, HEK TR, HlEIN,

FTEART i T ARERIMOBHICET 556, Tk, HEEY 4 DOBERIRIIS T T, BIRTLITH
FORESG., K 7UBOHRM., HKEORHEFLITo T2 (H16). F 1 EIEEBIBIIKIFL
BTHY), HEORELRO2VHbE, 28~ % 4 EEERIRI M T ROBEKILEZHIET L0,
FNENHFORBEELZII TS (. 1992), H17id, HFREEXEOEARELRT,
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Fig.16 Areas of Manazuru designated for regulation of water pumping
BIBEEAR | W4 EEY B2 BME IR
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1000*/B T 7508 /B LLF
Ky 76 WE Tl [
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Fig.17 Official requirements for establishing a well
13, £&8

EBOBTARAEOKE., BEERE,SEBMENRBHT K, ETRENRL 2 3EHAOH
TAPBIRIZEZ > TWAHIENFDN ST,

¥ /-, KESHLHERRD» SZBHTKE 3KRIZ, FBHBTKE 2KRIESTHIEHTE,
FRERDOKRIZOVTKE DM, HICHERA A ¥ LB A VIOV TRET L7, 4ROBEL
LT, TKRDOWEEAS *+ » DRFIZOVT, EHITEBRLTVELVWEEZ TV,
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BE1 ZHro5x#LEE (1991F1 8. BLUKFHRE)

Photo 1 A view of Manazuru district from the sky
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