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Figd WHHELER

Location of Tohtsuruto swamp
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Table 1 B OERIOEES LUELEE

Change of size and change ratio of Tohtsuruto swamp

F mif () S
1948 766,861 100.0%
1953 577,098 75.3%
1971 525,559 68.5%
1975 521,943 68.1%
1986 429,594 56.0%
1987 428,822 55.9%
1992 406,249 53.0%
1997 379,386 49.5%

HEIS I WTHE 1948 FEO R R X LTHL

Table 2 HEHEHATN ook i

Catchment area of rivers flowing into Tohtsuruto swamp

sapll| A B C
Fmms (km) 4.457 3.208 2.093
Fif (m’fd) 540 4215 933
s 4.7% 49 3% 17.2%
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Bottom level of Tohtsuruto swamp
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Distribution of Radon Concentration in Tohtsuruto swamp
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Distribution of water temperature
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Distribution of pH
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Distribution of dissolved oxygen



- 58 - 2%

0 500 1000m 97
\ 3
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Distribution of oxidation reduction potential

Y 31
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Distribution of Radon concentration (222Rn) in rivers
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Distribution: of pH in rivers
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Distribution of electric conductivity
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Distribution of water temperature in rivers
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Distribution of electric conductivity in rivers
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River Flow Basin
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Fig. 17 HHBKBOKNEEF IV
Water Balance Model in the Area of Tohtsuruto Swamp
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Table 3 FAANCEFhBMERLBTROEE

Ratio of surface water to groundwater in the river flowing
into Tohtsurute swamp

K EF N Z R NER
B o| | sk | HiFok | HFOK | MITK
F#E (myH) | 1195 3535 1496 4192
g oA 253% | 74.7% | 26.3% | 73.7%
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Simulation result of tank model for the volumetric water of river flowing into the Tohtsuruto swamp
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Separation of volumetric river water flowing into the swmp

3.00 T I I- 1-{ |]‘ || |'|'r|— T _|'|'l_"l )]

: 4 20

2.50 - 40
—_ *“ﬁﬁ*ﬁ ‘60?
E o 2 o WEki £
H 200 9 80
% *
5 1008t

150 —= 120

. 1 140

1.00 : 160

2000/7
2000/8 1
2000/9

2000/10 |
2000/11
2000/12
2001/1 |
2001/2 |
2001/3 |
2001/4
2001/5
2001/6
2001/7
2001/8 [
2001/9
2001710

Fig20 KIEZEFNOFHEEE (HHBAKLL)

Simulation result of the water balance model for the water level in Tohtsuruto swamp
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Water Circulation of Tohtsuruto swamp in the East Part
of Hokkaido

TSUCHIHARA Takeo, ISHIDA Satoshi, NIHIRA Satoshi and IMAIZUMI Masayuki

Summary

In this paper, the investigation using radon concentration as an indicator and the simulation based on hydrologic
data revealed the water circulation system in Tchisurto swamp localed in the eastern Hokkaido, Radon-222 is a
radioactive gas that is soluble in water. The concentration of radon dissolving in groundwater is extremely more than
that in surface water. This character of the solubility enables radon concentration to be an indicator to ¢valuate the
contribution of groundwater in water cycle in Tohtsuruto swamp. The distribution of radon concentration represents
the high contribution of groundwater in Tohtsuruto swamp and the ratio of groundwater to the total recharge volume
of rivers is calculated at 73.7% by a radon mass-balance equation. The water balance model is introduced, which is
based on a tank model to calculate recharges from the river and an exchange model to calculate interchange of water
between the Uenbetsu river and the swamp. The results of simulation show that the ratio of groundwater volume to
this river volume was 74.7% and the ratio of backyard flow from the drainage river to an anmal increase volume of
the swamp is 22.7%. The preservation method of water level in Tohtsuruto swamp was proposed on the basis of the
high efficiency of backyard flow from Uenbetsu river. It is demonstrated that controlling the water level of Uenbetsu
River with floodgate can attain the preservation of wetland environment in Tohtsuruto swamp.

Key words: marshland, groundwater, water balance, Radon-222
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Table 1 AABTEICEITZ2EARBERW)

Results of intrusive examination in AA' section (1)

B FEE (AN SLERME: F8 8 (AABRE) SlERKE: FEYIB (ANIRE)
Fr5No.: 1(400m} HRAINo. : Z500m) ) #£ANa.: (600m)
ELERSEE F - H12.10 |RERER H: H12.10 HEREER H:HI12.10 .
BAFE BARS HARE
mpEw (BARs |Gkl PR neove | |rmma (mags [okma |TAE Netva Az [Gkmm (BAE neva
N(E  [hiem) [E) N ES NEED  [hiem) |E) Fhrhre (g hiem) |5 dehmhm |0
hiem) h{em) hicm)
AKEF 427 00 7K 50.0 00 50.0 00
[l 1410 933 EEL 170.0 120.0 690 119.0
gt 1460 983 50 Eﬁé 850 135.0 150 1.0 31.0 120
2 1500 102.3) 4.0 50 3 200.0 160.0 150 20 2000 50.0 180 05
2 2000 1523 50.0 04 1 2950 745.0 95.0 0.1 2150 65,0 150
3 2450 197.3 450 07 1 00.0 250.0 50 20 2850 350 70.0
1 2500 202.3 50 20 |&E = 3300 2800 300 3000[ 2500 150 27
5 2854 2373 350 14 2 340.0 290.0 100 20 3000 250.0 00
3 3000 25231 150 20 3 350.0 3000 100 30 200 2700] -~ 200
6 3300 2823 300 20 3 360.0 3100 100 30 Z 300 280.0 100 20
10 3650 3173 350 2% 3 370.0 3200 100 30 3 40.0 290.0 100 0
5 3750 3273 100 50 4 380.0 3300 100 40 3| 3500 300.0 160 0
2 3800 3323 50 40 390.0 3400 100 30 3| 3600 3100 100 0
19 4600 3523 200 9.5 3000 350.0 100 30 3 370.0) 320.0 100 30
2 4100 360.0 100 40 3 380.0 330.0 100 30
4 4200 370.0 100 40 3 390.0 340.0 100 30
3 430.0 380.0 100 40 2 4000 350.0 100 40
2 240.0 360.0 109 40 4 4100 360.0 100 40
5 450.0 400.0 100 50 4 4200 3700 100 40
5 460.0 4100 00 50 [ 4300 3800 100 50
7 4700 4200 00 7.0 5 4400 3900[ - 100 50
7 4800 4300 00 7.0 5 4500 4000 100 50
5 4900 4400 00 50 4 460.0 410.0 100 40
5 500.0) 4500 00 50 6 4700 4200 100 60
5 4800 4300 10.0 50
5 4900 440.0 100 50
5 500.0 450.0 104 50
HERth: FHIE (ANETm) SER F8E (AN D RE: B8 (AN )
5 ANe.: 4(700n) AiENo.: 5(800m) HENo. : 6(900m)
|FAERZER B:-HI2.10 SREEH B HI2.10 |SRESEH H:HI2.10
BARE BAE BAR= BAR | EARS =B
TRE Y |EARS (OREWE | INe=(N/d) TREMN | BARS (OKEH |0 |Ne=N/d) TREY |EARS ((KEH ;h b [Ne=(N/d)
N(ED  [hiem) |E) P 3 N(ED)  |hiem) |E) R P NED  |hiem) [} TR %10
hiem) hiem) higm)
KT 56.5 00 IR 550 20 |7k 2R 450 00
oL §50 1085 [EEEL 158.0 1030 (Bl 1440 950
#EiE 67.0 1105 20 SEfTE 200.0 454 420 = 150.0 105.0 6.0
. 1 0D.0 1435 33.0 03 GESEL 2250 700/ 250 2 165.0 £200 15, 1.3
L 240 167.5] 24.0 %ﬁ% 3000 45D 75.0 EftE 200.0 155.0 350
g tE 000 2435 760 SEfE 325.0 70.0 250 ?ﬁb 2100 165.0 10.0
e 50 258.5 150 2 330.0 750 50 40 8 (& 262.0 2170 52,
-~ 9| 00 2635 50 40 3 3400, 85.0 100 30 Z 2700 2250 8.0 25
3 0.0 2735 100 30 3 350.0 95,0 100 30 2 280.0 235.0 100 20
2 40.0) 2835 100 20 3 360.0 05.0 100 30 3 290.0 245.0 00 30
3 50.0) 2935 10.0 30 3 3700 3150 100 30 _@L 300.0 255.0 00 30
2 360.0 3035 100 20 3| 3800 - 3250 100 30 3 3100 2650 00 30
3 3700 3135 100 30 3 3900f 3350 100 30 3 3200 2750 00 .0
3 380.0 3235 100 .0 3 4000 3450 100 30 3 3300 850 100 0
2 380.0 3335 100 20 4 4100 550 100 40 3 3400 95.0) 108 0
3 4000 3435 100 .0 4 4200 65.0) 100 440 3 3500 05.0 100 30
4 4100 3635 100 40 3 4300/ 750 10.0 30 3 360.0 50 100 30
4 4200 3635 10.0 40 4 4400 85,0 100 40 3 3700 5.0 10.0 30
2 4300 3735 100 20 4 450.0 95.0 100 40 4 3800] 350 100 Y
2 3400 3835 100 20 4 460.0 4050 100 40 4 3904 450 100 Y
4 4500 3935 109 40 4 470.0 4150 100f . 40 4 400.0 550 100 4
4 460.0 4035 100/ 40 5 480.0 4950 100 5.0 5| 4100 650 100 5.0
5 4700 4135 100 50 4 480.0 4350 100 40 5 420.0 750 100 5.0
5 4800 4235 10.0 5.0 5 5000 4450 100 5.0 5 4300 85.0 100 50
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Table 2 AABWIEIZBITAEARBER Q@

Results of intrusive examination in AA' section {2}
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RERM: EELT (ANETE) B R (A ETE) B %898 (AWME)
B 55 No.; 7(1000m) 1R No. : 81 100m) H155No.:9(1200)
IR R B H12.10 |ESEEB H: H12.10 SHEESER H:HI2.10
HAFE AR MRS AAE RARE AR
TREE BARS (GKR#® | - Ne=(N/d} TREH |BEAZRE | (KFR d=hrh Ne=(N/d) BEARE |kEH b |NeSN/D
NOED  [hemy [E) |9 [x10 NED  [hem) |E) TR (%10 hem)  [E) ] x0
hiem) hicm) hlem)
%3 430 0.0 R 430 00 41.0 0
BREL 420 390 S 1240 81.0 1240 0
E{tE 556 1126 136 |EH= 168.0 1250 440 62.0 21.0 380
2] 1600 117.0 44 45 i 1700 1274 20 50 700 .0 0 38
i 70.0 1270 100 1.0 2 1800 1370 100 20| 750 4.0 50 20
SHEL 100 167.0 400 SEIEL 200.0] 1570 200 00.0 59.0 250
§F & 480 205.0 380 [$EfEL 206.0 1630 60 50.0 208.0 50.0 :
: 1 50.0 207.0) 20] EE 260.0 21740 540 3 260.0 218.0) 100 30
2 2600 2170 100 ) 3 2700 22740 100 30 2 2700 220.0 100 20
2 2700 2270) 100 T 4 780.0) 2374 100 40 3| 2800 2300 100 a0
3 2800 2370 100 3 290.0] 470 100 a0 3 2300 249.0) 100 30
3 2900 2470) 100 3] - 3000 574 100 a0 3 3000 259.0) - 100 30
2 3000 257.0) 00 T 4 10,0 2670 00 40 2 3100 269.0] 100 20
3 3100 267.0 00 I 3 20,0 27740 0g .0 4 3200 279.0) 100 40
4 3200 2770 10, 4 4 300 2870 00 20 3 3300 289.0) 100 30
4 3300 287.0) 0. 4 4 40.0) 2970 00 40 4 340.0 299.0) 100 40
4 3400 2670 [ 40 ; 350.0) 307.0 100 50 4 350.0] 309.0 100 40
3 50.0 3071 0.0 0 4 360.0] 317.0 100 i0 4 360.0 319.0) 100 40
4 60.0 174 100 40 4 370.0) 3270 100 40 4 370.0] 32e0] - 100 40
5 70.0 27, 104 50 4 380.0) 3370 100 40 4 380.0] 3380/ 100 40
4 3800 370 104 40 5 3000 3470 100 50 5 390.0] 349.0/ 100 50
5 3900 3470 1040 50| 5 4000/ 3570 100 5.0 5] 400.0) 3500/ 100 50
5 4000 3570 100 50 [3 4100/ 367.0 100 5.0 5 410.0] 3690/ 100 5.0
[ 2100 3670 100 60 3 4200/ 3770 100 6.0 6 420.0) 379.0 100 60
§ 4200 3770 104 60 [3 4300 3870 100 6.0 6 430.0) 380.0 100 60
[ 4300 387.0 100 50 [3 4400 3970 100 5.0 3 440.0) 399.0 100 60
7 4400] 3970 100 70 6 4500 407.01- 100 50 [ 4500 4090 100 60
8l 4500 407.0 10.0 80 8 4500 4170| 10.0 80 B 4600 4190 100 60
7 4600 417.0) 100 70 7 4700 427.0) 100 76 [3 47048 4290 100 50
7 4700 427.0) 100 70 7 480:0 437.0) 100 70 7 4800 439.0) 100 70
8 4800 437.0) 100 8D 8 4900 4470 100 80] 7 4900 4490 100 70
8 4800 447.0) 100 8D 8 500.0 457.0) 100 80 6 500.0 459.0) 10.0 60
7 5000 457.0) 100 70
IR D (AAETE)
Al ANe. :10(1300m)
|ERER4F A B :H12.7/8
BAZS AR
TRES |HARE |(KEH et [Ne=N/d)
N(E)  |hem) [E) hie [T |x10
m)
|O(7KZE) 350 0.0
O.1 (BB 12i0 860
0.2 (§E{3 1260 91.0 5.0
2 1300 950 40 50
01 (EEIEL. 2000 1850 700
0.2 (FEAHE 2660 2310 56.0
1 2700 2350 40 25
3 2800 2450 100 30
3 2900 2550) 100 30
3 3000 2650 100 30
100 750 00 30
4 20.0 0 00 40
0.0 0 0 30
40.0 3050 0 30
4 50.0 3150 .0 40
3 500 25.0 0 3D
4 700 350 0 40
4 3800 3450 100 4D
4 3600 3550 00 4D
4 4000 365.0] 00 40
5 4100 3750 00 50
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Table 3 BB'SiE Iz 3 EAFRE R

Results of intrusive examination in BB' section

HEx i - %808 (BB EmE) HERHE: EH) (BB EE) Bt F508 (BB#HE)
Fil & No.: 5-1(800m LLED B 5 No..; 5-2(800mILfI) RIS No.: 5-3(800mEfRI)
EREREF B :H12.10 B A H:H12.10 |FHEE AR H12.10
BARE BARE AR
TRE @ Gl |BAR |Notva| |DOF |mAZs (GRS [BAR No=ovo| [HAD [mARS|OkRIS BAR No=n/d
=) h{em) |IE) d=h-h_,[)x 10 (&) h(cm) [IE) d=h-h_,|)x10 (E) h(em) |E) d=h—h_,[) % 10
h{cm) h{cm) h{cm)
TR 410 0.0 [k 470 0.0 KE 49.0 0.0
iEEL 133.0 92.0 SESEL 145.0 98.0 L 140.0 91.0
e 1330 92,0 0.0 EiE 145.0 98.0 0.0 R 2000[ 1510 60.0
1| 1350 94.0 2.0 5.0 2] 1500 1030 50 4.0 SR EEL 2250] 1760 25,0
SRAEL 20008 159.0 §5.0 o]  2000[ 1530 50.0 fiiE 300.0] 2510 75.0
EFemL 2100 1690 10.0 $EEE| 2250] 178.0 250 S 370.0] 3210 70.0
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