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Fig. 1 Target area of the groundwater flow simulation (top) and 3D surface model (bottom).
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Fig. 2 Photos of the river, streams, and site, of which the catchment area is about 45,000 m’. Riparian forests that have been established
on the riverbanks (a). The riverbed materials are composed of gravel and sand (b). Riparian forests are not established along the streams (c).
Constant flow is not observed across the site with 45,000 m” of catchment area.
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Fig.3 Geological map (top) and profile (bottom).
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Fig. 4 Example of different water levels in adjacent ponds. Different level of water indicates low hydraulic conductivity.
The pond shore and the water table have an approximate 10 cm difference.

— RHIARMRN—Y 5 —



AT g - B P

TOMRBIE R VDS, 2 TRERIZHEERE %2 % 100 m
FTE L7

BA O EEEL, & - BAR (1987) 22E|C
zEL (AR LEUkE BRE) 2&bET3mk
AHEIEIBIOEIBISHREL. F4BLE
sEIXEE LT, T T IVEEOE X H5E
EEBRICZ 2 X9 R 100 m IZFE L7z,
fENTEEFR D5 ENE, AT, WREIE QT
TIdMi2 <, WEI (RK) TRIXZOHREL %5
LIIZL, ETFIVEKRTIE 332,625 kg x 5 )F
DEFH 1,663,125 BEDOETFT N E o7z, EFILD
Ay T afpEB AR 3IRT. BEERO—LDOH A X
&, ILEL O DAL OT2m EE, ETL
AMFEBA T O D7 D DT 100 m FEE & 72 o 72

24 MEESSCETINTE - AIEOBERSE

%

R IKIRENRNT I D 72 o TUE, WIB L OV IKEE
(ZHbFE & U S o BEE KBRS (W IZRE L7
BSIKENRH D L) FM) 527 T2, i
JE N C O T AR BAAE SRA KR, BERTRRIZKAT
E LA 505, WERAMFLZEITLL LS TWRRW
(T 5 1998). Z D7z, M)IB L O/NKEE % B
CHIETICIE, HMTFKUAHELBZ L EET VD
SHEH SN AR 25272, ETFVOTHSB L O
HEAEARIETR L L7

25 HEE

KIfFFETH 2 5 —EDBERL, IHFHOREK
BEREICUTO LS ICHEL.

WA s AAEEW, 6 — 10 AXIERS
B, 11 HOBBEHMDIESEE L oTnd (l
- #EA2008). ZD720H 6 — 10 H OREKEF4E
fiE910 mm (BUEIM - 1HOREYF -k ¥ — £
FHUI 21977 — 2006 4F) & FWVCTHGT L7z (P4 -

542008, TP 2012). F7o, ETFINVIZEH 2 HEIC,

BEH E I TR x5 272, 2 2 TIREE
A, 1/25,000 #IZ O LB Tl & 7 > T b
o ae T AEE 1,430 m DU & L7z R
X, BHPCHENISEN SIS Z &R, FMTK
AR, BEHEERS T RICEREL, Z0%3 -

4 HIDPEFERIC L o TRAFIIR D EEZONDL Z
EDLIFREHRKE (CFAEME) 26 — 10 HOE
H% (153 H) THL72fE120.65 % F L72fE (3.8
mm day”') %5z 7z Tl PR HUT K
& LC Ilmmday' (HERR 1998) %527z

.RBREEER
3.1 RES EREES R

FEFTAE S L 0, &M B X OSRIE 5 10 O jt# 5 A
RIS IR L7, FoAERZEZRI6 IR &
mytE (KSs F) #7125 E, Kb Eo LRI
RIBEAFDH THIEAR DO K E VW E 5 THREIK
EWT &, REOFEGIATE THED /N S VAR
Lol MAELOMIEERLE, TV 7 TADG
AL, SHMFESK S V' D S Z &5
ol

SREHImOFHE (-5 TF) (22w, mlff
ECHRE (EmEFEn) L4->TEY, BEOKD
TINZER L TWE Z EER L. F @i O
FECRE (FlRIEGRE) &Z&oTwie, TR
HIE & 72 o T B HEJINZ A > THF KA L
TWh7HsEZONL, AELORIEEYAD L,
NV UEEE, VT UONEEEO SIS i &
MEeoTnbEIANEno7z, YIVATEE—
IRIT T ADGAIE, SRE I OFE AN S
WEZAHERRIDL TV,

—MIZI LT TADL ) BT v OREAEITE KA
RALHZ, UNVATEE—IAXRTT 7T AL VST
Ry 7 ONEZEREZRGITNC AT 52 EDHIS
NTws (KE82017). HITFKOFEHEEHEIZE -
TORFRELHER L-WIRIZIEIEAERV OO,
AT FIRTIHIRG - SRR 2 U5 2 & CXsE
WERAROONLEZ ENSLGDD LT, HAEILD
KREGEEZH5ZTwbHLEEZ NS, FIHTHZ
KILT=FDRENT VDS Z &9 EL 72 ET R
MR TH - T, Hlid & O ISBERATFED 57z
ZEnn, HTFKTREIO = RICHAT I A 5 AR 12D
WTHET2BOE L FETHLE VR D,

Kifze T, FEREMOFEMNLBAkEE S 2T
AT L7228, IRIEOREE 2O 2 KU L
T, KW & 2 HAKBORIR | BN 25 X K

— FRHIARMRN—Y 16 —



JE o JER I O H T KRB & AR 12D W TS RYRRET

FiiE (mm day™!)

_ IXIOO

1x10™
— %10
m—x10°
m— (0"

TIRRE S
B 0.005 mm day' &L E

O 0 SAEARORENDEL

M -0.005 mm day' LA F

— ] MEDEMNERE, BOEMNTAE
EORMETY.

5 Rl FEEIC B L KRB o T A (L) L SETTmiEs A ().
Fig. 5 Flow velocity map (top) and vertical flow velocity map (bottom).

| vsmmn | xIHA—H—
4 FURYY - T RE IZLEE
I\t

Tl vraree-sxamosa [ avs
T

AW

BELBABRER1/2.5 BHEERE L L ITHERK

6 BRI FURR O A,
Fig. 6 Vegetation map.

— RHIARRN—Y 07 —



AT i -

MAMET LA OMNOEETH L. Zhs itk
R KA TR D IRILIZ DV TUE, BI TOH T K
FLBLANRS R0 )1 T OJ s BLHRE F 5 & B 5 &
L CIRBH RN 21T D T & T HKER KA T o
WRAFRHT L ENTEL LY ICRD. T2, &
KERE 7 EOMBEDOPEHEICONT Y, D D
S & o TRHEEDSI L L, KIGEEEOHEEREE b )
EF 2720, 5HBOS SR LMFROERIHR S
5.

HEE

ARFZEIE, &4 REBEREFMHEO—BRE LT
froh7z, BEGROEEE G2 TS -7
PREBECICHIALE L BT 5.

=}
=

3CHR

WEMHAE L > 5 — (2000) 207555 O LHEXIE H
). <https://www.gsj.jp/Map/JP/geology?2-3.htmI#Nikko>

(22021447 1H)

Fujimura Y, Fujita H, Kato K, Yanagiya S (2008) Vegetation
dynamics related to sediment accumulation in Kushiro
Mire, northeastern Japan. Plant Ecology, 199, 115-124.

TIHB R - SAHAT - P4 )% - Herath S (2001) 27
)y REURIGBGRANTIC BT 2 E R OVER T 12
DWW . BARFARE 56 MERATE S CPR 13 4
10 ) , 498-499.

Hara H (1982) Ozegahara Scientific Researches of
the Highmoor in Central Japan. Japan Society for the
Promotion of Science.

L[] e A

EREMHOR - B IERE — - TR - P AR (1998) i o
JEH A O BT LA B oS FE, 258-
273. RIS AT AR

Jabton'ska E, Pawlikowski P, Jarzombkowski F, Chormanski
J, Okruszko T, Ktosowsk K (2011) Importance of
water level dynamics for vegetation patterns in a natural
percolation mire (Rospuda fen, NE Poland). Hydrobiologia,
674, 105-117.

BREEE HIRERSER. BIRERIEHAS webGIS 25 6~7 [AIfiHAE
A, <URL: http://gis.biodic.go.jp/webgis/> (Z:E 2019
F1H10H)

REARTS (1998) £ 1 FEKPEBR 1.1 HER L ORISR | AT
WHAKNY FT w7 (LETHT RN BTy 7k
THEM) |, 17-29, Bk EER A .

B — - AR - R RAR (1998) JLHMADE
J& ik D BALAE B & UMb & b TR o0 28 Bl R
FRIEOHATIZE | 176-185. Rl A A

E L PEEE (2017) EEEWMEHRS Y >0 - P —E
A . <URL: https://fgd.gsi.go.jp/download/menu.php> (Z
82020 4F 12 A 23 H)

VORG-S0 (2008) REEIL S X D5 30 4.
1977 ~ 2006 4F DR BRI X % AR & 2B IH
FORH . RO BARGE—30 EH ORY MA— (2
W ] AL AR RREAE RL AT ), 187-199.  H J UL R i O R
LASESSEN T

B — (2012) RO AARBIROBE | Rkt | 70,
9-20.

I - BRI (1987) BRI O LB OE S I12
DWW, AL IEA, 12, 1-6.

S - AN R BE - FLINAE (1989) 430 UK SCIF #i
XIS B E TV ORRSE. EAREEEWRIE, 411,
135-142.

BT (1989) B o> HARSE, s, B

FHRAIR (2017) VR LMY, ko 2y b T v
FR& (7=v 7Y 37— 100 & TR
EREEW), 3-17. dbiEE R IR

— FRHIARMRN—Y 8 —



JE o JER I O H T OKTEE) & A 12DV TS RIRRES

Analysis of groundwater flow and vegetation in Ozegahara mire

Y oshiyasu FUIMURA, Toshiki Kusama
R&D center, Nippon koei Co. Ltd.

Abstract: We analyzed the effect of groundwater flow direction and velocity on vegetation composition. Because
the available hydrological data required to conduct an unsteady flow analysis were insufficient, we conducted our
simulations assuming a steady flow. The results indicate that plant communities from the Phragmitetea class developed
in areas with high flow velocity, Ulmus davidiana and Betula platyphyla communities developed in areas with upward
flow, and communities from the Oxycocco-Sphagnetea class developed in areas with low vertical velocity. Although
unsteady hydrological states such as flooding and water level fluctuation are known to have an impact on vegetation
composition, our study suggests that steady state simulations can also effectively support the evaluation of vegetation

distribution.

Key words: flow direction, flow velocity, 3D groundwater simulation
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