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Fig.1-1 Cycle of the transformation process of
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Fig.2-2 A deep hollow in Uryu-numa Mire
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Fig.2-4 Vegetation production in relation to ground water table (Hogetsu et al., 1954)
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Fig.2-9 Difference in topography formed by different coefficients a.
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Fig.2-11 The bank of hollow in Uryu-numa
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Fig.2-12 Explanation of hollow for-
mation.
(Yoshii & Hayashi; 1935)
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Fig.2-13 Formation process of hollow by
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Fig.2-14 The primary stage of hollow under the
inflection point (Kyogoku Mire)
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Fig.2-15 Arrangement of hollows in Naebayama Mire
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1 Distribution chart of dendritic bog rills in Sarobetsu Mire

Dark areas: steep slope, Light areas: gentle slope.
Dotted lines: old rivertrace filled with peat, Grid interval: 500m.
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Table 3-1 Shape and scale of rills in Sarobetsu Mire
Prefix “Sa-” denotes the bog rills which flows into River Sarobetsu, “Pe-": Lake Penke-numa, “Pa-":
Lake Panke-numa, “On-": River Onnebetsu.
K31 PV EFREHEORREKRE S
BUERE “Sa-” Z Y ux_VJl~, “Pe” IRV 7B, “Pa” 1357, “On” 134 ARV NG
At A RD T,

No Area of Number of Le_ngth of No Area of  Number of Lgngth of
* rill (ha) headwaters rill (m) * rill (ha) headwaters rill (m)
Sa-01 15.29 9 491 Pa-01 85.01 58 1,394
Sa-02 7.08 2 408 Pa-02 0.70 1 143 /N
Sa-03 4.91 1 418 Pa-03 8.70 10 326
Sa-04 20.37 4 774 Pa-04 5.40 4 295
Sa-05 12.26 5 587 Pa-05 15.25 13 703
Sa-06 37.71 7 1,264 Pa-06 18.89 14 814
Sa-07 8.42 3 514 Pa-07 1.68 1 199
Sa-08 8.27 1 609 Pa-08 3.86 1 363
Sa-09 13.00 5 467 Pa-09 13.48 4 622
Sa-10 24.67 13 813 Pa-10 5.66 6 348 B, C (Fig.3-3)
Sa-11 21.23 9 689 Pa-11 6.44 5 466
Sa-12 47.83 27 1,122 Pa-12 15.91 15 492
Sa-13 65.94 20 1,341 Pa-13 1.00 2 104 &
Sa-14 1.87 1 150 Pa-14 3.59 1 361
Sa-15 7.81 5 482 Pa-15 2.05 1 175
Sa-16 44.72 25 1,132 Pa-16 1.35 1 143
Sa-17 1.82 2 105 Pa-17 2.98 5 213
Sa-18 16.24 10 771 Pa-18 1.67 3 133
Sa-19 5.80 2 639 Pa-19 16.02 7 684 A (Fig.3-3)
Sa-20 10.13 5 680 Pa-20 23.53 13 1,037
Sa-21 3.12 2 429 Pa-21 16.63 6 493
Sa-22 40.52 19 1,703 Pa-22 2.05 4 378
Sa-23 22.40 11 857 Pa-23 26.14 2 918
Sa-24 9.98 6 582
Sa-25 23.58 10 811 On-01 9.02 4 423
Sa-26 6.15 2 360 On-02 11.90 19 466
Sa-27  144.00 69 3,201 K On-03 12.11 6 527
Sa-28 12.74 8 655 On-04 3.36 4 275
Sa-29 4.26 3 307 On-05 31.22 26 1,095
Sa-30 2.47 3 197 On-06 19.74 13 752
Sa-31 1.87 1 215 On-07 1.51 2 137
Sa-32 15.35 9 627 On-08 1.79 2 181
Sa-33 6.71 4 497 On-09 3.05 7 249
Sa-34 5.76 2 381 On-10 14.16 6 718
Sa-35 91.74 62 1,286 HiiR A | On-11 18.96 14 551
Sa-36 24.78 18 599 On-12 18.34 16 562
Sa-37 25.20 26 550 On-13 78.94 54 1,336
Sa-38 7.40 2 410 On-14 17.26 13 640
Sa-39 8.42 4 365 On-15 15.17 12 701
On-16 14.89 9 608
Pe-01 31.42 15 826 On-17 2.77 2 225
Pe-02 85.30 44 1,624 On-18 49.84 26 1,050
Pe-03 2.26 3 296 On-19 14.40 11 592
Pe-04 40.05 17 1,119 On-20 15.32 16 531
Pe-05 24.78 9 749 On-21 5.48 2 404
Pe-06 34.25 17 887 (Fig.3-2) | On-22 6.39 3 453
Pe-07 14.96 6 631 (Fig.3-4) | On-23 10.01 6 535
Pe-08 49.09 23 1,128 On-24 4.94 4 319
Pe-09 9.65 4 632
Pe-10 95.44 46 1,850 Min . 0.70 1 104
Pe-11  126.52 64 1,998 Max . 144.00 69 3,201
Ave . 20.66 12 653
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Fig.3-6 Rill formed by difference of permeability
Upper: surface shape, Lower: direction of groundwater flow and groundwater

table.

Area enclosed with dotted line is filled with high permeability peat.
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Relative elevation (m)

Fig.3-7(1) Rills formed by existence of different permeability
Areas enclosed with dotted lines are filled with high permeability peat.
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Fig.3-8 Comparison of calculated cross section with actual measurement.
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Fig.3-9 Rills formed on wavy slope
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Fig.4-1 Oblique aerial photograph of string-flark complex pattern. (Shinsen-

White line is a board walk, dark parts are flarks (Schlenken), light

parts are strings (Kermi).
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Fig.4-2 Location of three mires.
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Fig.4-3 Successive change of string-flark com-
plex patterns. (Uryu-numa mire)
Three stages can be observed.
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Fig.4-4 Four stages of development of string - flark complex formation.
I: The germing stage, II: The growing stage, lll: The forming stage, IV: The completing
stage.
Every photographs are taken from upper side of the slope.
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Fig.4-5 Feeding remains by small animals on
the mire surface. (Uryu-numa Mire)
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Fig.4-6 Trace of the flow lines on the mire
surface. (Uryu-numa Mire)
It makes the additional accumulation of
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X 4-6 WIFEREOTARDOIER (RNEHEER)
BN S REYEAR D B 2R < (2009 4F 6
H 8 H

RO EH 2 TN DEKTH 5, HEOKDFN
& B U 7z 3 B3 13 Sakaguchi'® = % 129 12
ko ThanTwd, RO X [EEHc T4
3 2 R ANE SEVER DL & o 2 1T
W27 %, KMOFARITRAER G AICEL,
MICEAR T 5 HANCERRPEL 2| £ LTw
%o Z DOEBREZO X 51X 512 % - T EY O
EOTANGEIENERE T 2 & L T35, EEE
DREEFIAOWE TIERIPHOME T CTHEMI 1
TWIHEYNCIE, ooz TES RS
NBIRFED D DIFH 7%,

FEH IRV 2 0N ROIEDPZED
e, LEIN TWREZSNHEATZOBIC
BARZHES N, 725 A% MNYE % TREERT
DRz LTV, B X D 2 AT HERE
T AR AT 5 (Fig.d-6) o & DIRAZERHIE
B & D RO EYER S EF L D % <
ZIWCHERE LB 5, FAFDRE S L DEHN/NE L
ZEHENOERIZE I DI &Y, N
HERE 121k 30, BRIS® 13 v & F OB T 2 HE4:
E LT XA Y Moliniopsis japonica, + 1 A
A A7 Carex middendorffii, 7 5 A7 Erio-
phorum vaginatum % 2ZEFTBH, Ihd
A 2B YY) IV EOERII T RN
EPELH D,

C. ALy IR« EFIIZ L BIEEE
a. HLw IR« EFIADEBMT7IINX
N

BMEEICHWS ALy 7 X« 74 ORI
BEIZH Nz £ B Y Th 2 0L F iz THER
T2, ZOETNVIIHEYOER 2N L THIZED
ZALEHEE T 2 b DT, [ BEEHEOIREIHY
BEROHERIC X > TER I NS w5 AHIOD
FEEAHREE L TWD, 37 IVCIIYIM
¥ - RROAKIFME - R/ Sy -2y, 52
5NN ToFRA L TR ATRE & IEE T
¥ ab—1T5, ZORREL LKNEH
D, TEYERE TR O BIEY O LERRE X
fidL, ZOWEPHBHin CHiFRICHERET 2 2 LI
FORRENPES 2T, ZNEAFELHED K
T 5 B ICIRRER DR D HE U THHIE 2 K
TEHEEWVWIETILVTH 5,

[ JERRHA | D BB 12 2 - J- R R MR T RE



34 JHRERFRFBR ARG 338 H 15

Fig.4-7 Scheme of calculation.
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Fig.4-8 Flow chart of additional algorithm.
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Fig.4-9 Simulated string-flark complex pattern.
White parts are strings (Kermi), light parts are shallow flarks, dark parts are

deep flarks (Schlenken).
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Fig.4-10 Temporal changes of longitudinal cross profile
®: Disappearance of flark, ®: Submergence of string, ©: Appearance of

flark.
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Fig.4-11(1) Simulated string-flark complex pattern.
Light blue parts are flarks (Schlenken), other color parts are strings
(Kermi).
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Fig.4-12 Comparison of calculated cross section with actual measurement.
4-12  FREEE & o, (& EFENTE, T WEEEEOFEH)
5285, I LTz Figd-3 DFE T, -
- BVE RRIRess

FEIO L2 X K FEE L2 O S FEEAAD B
DMAA TS, THIFTIVE « Y2 LTl
GO IRTEAMERE L T < WTREMED
HoHIEERBLTVWS,

AV IR ®TNVOERZHNT, —#kH
(IR RAARY St AP AN J LU LB s ) -
ZMETY S 2 v — b LEEE I T Eic My
BiF o &) LIRS, KB »EL
AL H L, HERNCERT E7 VI3 TE
2, Figd-81amm Lz & 9 ey 7 v =
VDALAZMATIHELOTT VG « a2l > 7D
£ RMERIAANCER T 2 E D LAEY BE
L%,

AWFFEOFER, HE D EEF D OROMERI
RO BET L ELED R WIEYEAE 2
FAPCHERE S B ABEB IV « V2LV T
ERIBRDE o p T2 b EE2 D, T DK,
RO FRENEREE D3R4 1220 U CHEAE ORI B
EREHEL, 73« va L o r EEEOHR
RICREMMHEL L T b D EFEZ B,

KRG TR BN K HIERE TV TH D A
Ly 7 A« TV Carex Model % BiFE « REEE L
721, ZDETINOFH Z SR VeRIZ, BEICE
BT 2R, OB IREE O 75 B
BOIOSET LR HEBLIZDOTH
2] v [AHIOFEE] /213 [EF] ki
DWVTWw3, WRICEET 2 O—REERE
DEEDPRIRDHEFER DL D 2D, FDIRE
Lo THIERNER SN L VWSO8V Yy 7
R e EXTNDYF VLI THS, AFFETIEZD
Tur A% ESEMREL, BRI oL
VS FREICN L—D OAREME 2R L2,

ETWFEICER T Y O—REEREANC
BET 2D EWD HICOWT, ZE TOMEY)
ERBFEN % L O (BIZ IXFERIZ»®) »»
5, HITFAKNL GhEROKMZET) Mg dEE
ThbEDimEBlz, ZOBEMRMIIES Ik
52T, BEMEYOLEER L IEOMHBENH 5
EF 2 5B RROHERE R ORE, "AJeKH
OHEZALORIEX, W bHITA - #iFek
DOViEN & S M N R E <1z %



H SRR B 1 5 MR O RUE T BT 5E 39

ZENTE, AVEa—F +¥YIal—Yyayr
R OHELICHEE T2 LN TE B,

ZDET VO ERD DD, HIFF 72 13H#
TN L EY)—R&ERER & OBRTH 205, Z
NEEIRBELI2LEVI EABROBETDH
%, TEYIERRFEN S BHETRICE DT, R
P E W2 Eb, —BINCIEHEE 2K T 250k
FThD, KBELERD LD REE GRS
TRERMNHEEESND, %< OEYIOEIEIREE
WY B AEBIHAEMH IR, ok
B ERAERR 3, B TR T A
DT ECTHEENRD L, WTABMET L2
Bz iF R OBBAIZ T T ERERDT 5,
ZOFWEHL, HTARA L EY—REERD
BEGR & Fr 172 W 12 FRFME % FE D Sef BaER 5348 O
%O (Fig.2-5) & L7z,

W O—XRLER (LER) 2T 2EE
DK, WMT2BEIT 283K E2HNE 2L
BB HITKEHEAKIZTEIOELN % - 7z &
Hipy, MBI NIcERY, ety
2HEROED o B b, hs ZHE
T 285G, MTKEHEARES T CRIHELIA
PRRERIZBIFRIN R L % 298, ZOFETIIHT
KDBH & HIFRKDIRZE % D 8 S WK K
M& 2 ENEELD, B2 CREETT
FHET 5 L v IR TR T2,

KGR TRFE LIz AL v 7 A « 7 I)VIL
BRETNVTH D, YIRS - BHEFL L TH
ZIDLDEFLTOL@EY Thb, Bk LT
RREOEsQL, BAM@L, AR
@D 3D, TDLDRIBRHIZH DY —>
D@D - 721\, AKizHZE « T 28
L CIRRHA D Z 1L Z N DEFTIC E N Z LDk
fixBbT, ZhIREG®LI-REIZTEDH»E
E9 2%, HMEin CREE LI EREL, *
DRI & > T =45 2,

DAV IR« EETALDOTTNTA LI
TbH, BFRICAR SN IR RIEEFTESR &
LTHBRTE2W 2Rl (ENE), Ok
DIFMIEO T FAIDRICTE BRERDOE S AT
b (EHREAFHLEER), 50k DIk
RUERHTE I T & MRS (RERESIL
BF) ThY, IWEBHETOT TV =Y OD[H

DFPIRERS) (¥ LR Th 5 BIIE),
IS ZERET 20 CIBFICEABRTE R
TSI L T X 72, EEAHYIC 133 T AREE
JED RSN WIRFEIC D B2 L vwH 2 ETH
bo ZDEMEETT L3 00 XREARIZ 138
RIBEDENRRMIZEAIIATH D, Hl)
BHREEIC & 2 EE 22 OERREDZEREERD
INE R R RTWIERTh B, 7272 LN
ZERF B DOBEFREMEDER IC R > T\ T H
HIFAKOIRE DR R DT w6, THEDE
FEIIH S M CRAEBSER S L3 v», WE
BRI B AbyEE L)) s »T
X ZNZNOWE TR DM IEFRRIC Z 2
NOWFRIELOFHRIER S Tw 5,

B THA L2 e | BEoER G
MICHEGET2RERETH 2%, ZhicHL T
BNEZED [71 3 - valb Yy rEak] 135
FRAT AN AR O 7 MR WIERREE & & & 2o DO
DEHLEDHHPEDETHLE9, H Ly 7 AFE
ThEHOIETa 8 A A ED» R TIVTY
ALADEHEPREEDREMASGHEEMZ 5 L
Lo, MENIIERLL, ZhoRy A 7D
HWOBREERSES 22 L 2R LT,

(B | IFAARAFR TR SN DD TH LI
b S FHEEMITPEKRE & U THRE L CIRR
OEES LRI LTWS, ZRIZDOWTIX
o YRR O IR LT B | HE = EE
U 7 BB AR KBS IS TFAET 2 LW 5 3]
HZMED b & Th 5 W 2 HEOEHIE SR &
NS5 ERER LI, D DI aXVIEBED
By, LRI O NEICERE: U 7z IHWEER 5
DBEKEBDOKRE % [AHb] L UTHEEEL,
IhENL THTTKROEFNRID, 251
TN 7> 7o kDBEHIC X > THEYAERR - BIR
YRR IS EE U B SER S iz b O
EFEZoND, oY R OB E O
& O RERREAEIE L L Y, JRRHIETE OFIR
WENT 2, HEEOBESER I NES 2
LR L (BBIE),

[TV S ey a vy r B@EER] RO R
BORBEWMK T 2E8ELERTH L, b h
M L a7 W R HIERTA 2 K0S RAL 5 & &,
IRFN IR 2 W MR I SR B, REEHA A



40 JHRERFRFBR ARG 338 H 15

WORIC ZDEF T 2 MNBEPIE LR EFED
FELEYREERZMENIC X D % S 5, &
DV RUPMERNCER L TEFET 25% D

(Fvg) BEOE-hTERS, FO%ITH
%« HIT KRB DFERAE U 2 KMo Y O 4K
BT 5 2 12X 5T, VRRHEREISERIIC
EATTIVE « VoL EEROIBENTER
ENd, TOES>NTES % ETVITEML T
TurS Iy Ly iav—yaryEEmLE
R, BEmEEER Ny — v BT 2k
EHER L. (BBVE),

TIE e v a b T EERRY — PR
neFVuolk, HRIOZA K E IS LD IESH
BREZA, BAKBENENE S XD MWL
22, PHOMMBA/NEVWEZSEDIFRKEN
EIZAHRETHE, TNSIFHITAREEDE
R, REWMLPFEELLTWEIALED
BWZ 22N TE L, ZOHRERNSESIC
HEHERAED 2 &, FESL L7288 — > O T
X7V OES KEE BICUET L D IZ LR L
T, 2o QREFICIIHT 72 S MHtE 2 P T %
EHINTE S, ThiF7 IV - va v rEs
R DT A3 B O BHE AR L T < ATREMED
HBIERRBLTEY, IRNEFICHEIL
T B AMEBEROFZRL: BNV
o

KR TRER LTz ALy 7 A « EF L E 12
TE - R O FE5 & OBIMRIZAT O &
BYTHb, Weber? « Barber'® ® [fHZ{tE
7V ], Alexandrov'® - Foster et al.'” ® [&
IRHERE DR D 3i), Auer™ » Radforth'® @ [
TEMEHEL R O S |, Tanttu®-Sakaguchi'?-
BRE120 &0 [HEYRER OS] 2% H 1V
JAETNVIFEEL TWS, —T Barber'?
% Lindsay? 2345 %€ L 7z Tansley® % Osvald”
D [NrEYZ « Ru—FH] 1%, hvy”
A XTNVEFSTEDL S REMEEZTYH
Wb,

AV I AT NEBEALCGIERZITE D
LE, BROBRRELEOMHABDEND 2,
KT E B 7 — A FHAMC D v, EED
ENLYR R HE T b WP 2 & DK O E R 13N &
<, MADZEE b 2w R & v S O— T

bb, Lol [AOZEH W] 2RSS0
3 D RMTH 5 D2 ERINHES 575
BRI CENLo T, RITRTHELS
Ly 7R s ETNVTIE, BERREHOENE
DESHCED K 5T KMT % ok E RN ITE
FTEIENTES, ZOFFRZINTEE»S
BAEE T, H25WVIFHELSRRICDI: 5T A
L2l - HETE 20D T, WEOH
R BNT ZADH LRI TS
EERMNICHERTE 2, LikdBo>TAhHVvy
A« ®TNVERHOAE, IHETTRY TTH
NTOWIRIFEDORSE - (REOTES) & E &5 E
FIDOb EWCEET S ENTE S,

WA REL CRAF LD bMAREZ 2035
niE, 2B, BEEXEDOTHEDEH
BEREFZ oD, L LENeRHIC
B 2 PR O EEE S IIEMOER & 2 D
BHROHETH Y, FOMSFERLIZRATD
LAETH B, Lizh-> CEMBRIITM AR
LA & v 5 O REYI O 4RI #Y) 2B,
BT 75 BREE O 72 D \THEY D A s E P D 4
EPOMOBENIEIDENI T ENT 2
2o FEAFEORRERIE D DT e h 5 785558
HERWEIC 2> T EWIH L WHRIBTENAL
R EMET 2 L, CNEFTRARLS 2R
JFEHITE DR, 7 1 & A 9SHHIC B2 TR %,

WEFE» ST DTz 2 RKHITZHK O 71 & A
REFET LI L1E, LD U RBITIRRKOBR
EDIEV RS 5 2 L Th 5, KWIFETHE
S NIHIFLIZER OV R - IR DR EE
I TR, s LT 2 B ek
DOHFEEK > T ZEICTAIR 2 FRIZZ 5
LbOTH 2,

il 3

LIFERFRFBE A ebe O R fEBE%
WAIARHTED U HI 0 S, JeROMEE K UOHI T A
DRENZOWTHBR IHEEWIIZE, 1O
BHELMFEERORMEEZ T2, 2 DRSO
EZNo TRFEREE L TCOHBY RIS
RE R Wiz i2 Wiz, [FBED REREARHTERR &
5 NS BWENBIZIIZEIE & LT JiHE
EXMERDBEE 2 W2 we, E1ET LD



H SRR B 1 5 MR O RUE T BT 5E 41

TREMEIZ DWW T LIELIE TRTE R Wiz 72wz,
JLHEBE R EEYIE O F L ST HERE I T EI R
ELTOZIBERBb o7 » ) Trl, W
7uY 7 bO—BIMZ TWiciZniz, K
FOTEHEHD 25 ERIC XL 28EY 2 2
Vv—yauiE, A7ay=7  Mckd7—27 R
T—arYOEAILES THAREIC RS> EE S
THB|E TRV, ZOEIBHSICEENR
g, AV 7R - BT NVOEFMNEERT I
DICIEE B ICRWHHEZEL-DIZHS»TH
D, HEERBEOEE Rixhroiznd Lt
W,

Rl APEBLRIC IX N EERE O B H L iSO
BIEOERE CREL Tniei2 s, »OHED
BB Wi, R ARME « RTIECH
Rizbyraxvigio s —4 L HEERO i
HEPFHED THEE VIV,

B A IS BRI A HEN B AR E B BB O
SEA B EES LR TE, FHERFICI
TfEsEs « AN « RRHEALIE « FREEF - 4
IR - FHE - BREHT - R RS - A%
K« THEE - dHEFBROKRIC I EE W
7zi2niz, E-BEAVEIEX 5 A RES
BT (4 2o I3 N VBEEO L — 5 —
I DEM 7 —% O Tt 220 72,

F oA - HEEBOR - MEHZAE - ek
E « FORRELR - SRR - ek Rifi— - S
2 EIEEAC - IRYES - i YRE - HE— -
RRYET] « RSB 8 B v a7 77
R—T A « REBFIR « ILAWE— -V F+—F -
) ¥ A ORI Iricihn CFEE W EW
720

B O/NIES - FEEE - IHHIET - &
BEH -y EmA - RE fi - Il - E
VEFE - U 5 - HIRNHE oK K id 2
5 DEE « FHINCER U TR E 2 13 >
TWieRE, WEOBFEHROTREE S WiciZ vz,

75 BRI O —E T BB O BB AN BHFE S
HEXEZE (2006—2008) 3 L U'BREIA DO BREIHISE
BEHEEE GREES 1 D-0908) ORI LD
stz RBICINZHR L THELZEL X
ER

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

51 B 3 Bk

M » IFR G IREN] ¢ R FRa
A ARG W~ R - HASARR
f2x, 841 pp. (1954).

Weber, C. A.: Uber die Vegetation und
Entstehung des Hochmoors von Aug-
stumal im Memeldelta. Berlin: Verlags-
buchhandlung Paul Parey. (1902) [ Vegeta-
tion and Development of the Raised Bog
of Augstumal in the Memel delta.: Eng-
lish transl.: J. Couwenberg and H. Joos-
ten (eds.) (2002)].

Tanttu, A.: Uber die Entstehung der
Biilten und Stridnge der Moore: Acta
Forestalia Fennica, 4, 1-24. (1915).
Lindsay, R.A.. Peatbogs and Carbon:
Environmental Research Group, Univer-
sity of East London, 304pp. (2010).
Ivanov, K. E.: Water Movement in Wet-
lands: (English transl.: Thomson, A. and
Ingram, H. A. P.), Academic Press, Lon-
don, 276pp. (1981).

Swanson, D. K. and Grigal, D. F.: A simu-
lation model of mire patterning: Oikos,
53, 309-314. (1988).

Couwenberg, J. and Joosten, H.: Self-
organization in raised bog patterning:
The origin of microtope zonation and
mesotope diversity: Journal of Ecology,
93, 1238-1248. (2005).

Tansley, A.G.: The British Islands and
their Vegetation. Cambridge: Cambridge
University Press. (1939).

Osvald, H.: Notes on the vegetation of
British and Irish Mosses: Acta Phytogeo-
graphica Suecica, 26, 7-62. (1949).
Barber, K.E.: Peat Stratigraphy and
Climate Change: A palaeoecological test
of the theory of cyclic peat bog vegeta-
tion:Rotterdam, A. A. Balkema. (1981).
Sjors, H.: Oberflichenmuster in den bor-
ealen Totfgebieten: Endeavor, 20, 217-



42 AL ERFRFBE A i 338 $F15
224. (1961). 23) Nungesser, M. K.: Modeling microtopo-

12) Heinslman, M.L.. Forest sites, bog graphy in boreal peat lands hummocks
processes, and peatland types in the gla- and hollows: Ecological Modeling, 165,
cial Lake Agassiz region: Minnesota. 175-207. (2003).

Ecol. Monogr., 33, 327-374. (1963). 24) BRIO B RO D W EKFEHIK

13) REEMEA - #EHZ0E - fhieokE @ REm)I £, Wi, 329 pp. (1974).

BEWEIR RN B T 2 e © #i, 15, 25) HHFR - MER | /NFHILRIEOKH &
39-51. (1994). “H” OWtee - AEEEE, 1(1), 1-13.

14) Auer, V.. Uber die Entstehung der (1935).

Stringe auf den Torfmooren: Acta For-  26) #IE— « RELKER @ G INEE O YR
estalia Fennica, 12, 1-145. (1920). WS | BB REACE, HARKTR,

15) Pearsall, W. H. (1956) Two blanket bogs 4(5), 1-12. (1954).
in Sutherland: Journal of Ecology, 44, 27) PEIE— R ORI DWW T L HiEkE}
493-516. 2, 55, 17-22. (1961).

16) Alexandrov, G. A.: A spatially distribut-  28) AR - FiFEIE - 1E— KEFET-
ed model of raised bog relief: Wetland HOKTESE « NEF R - SHAIE  EHE s K]
Modelling (eds. W.J. Mitsch, M. WRIR OFEY) A REERIHTSE © BE - R
Straskraba and S.E.Jorgensen), El- rFAA s | B~ R, HARSEAHR
sevier, Amsterdam, 41-53. (1988). B4, 313-400. (1954).

17) Foster, D. R., Wright, H. E., Jr, Thelaus, 29) TARZESKHEFTES | KHARE [Pk 11
M. and King, G. A.: Bog development and R ¢ RS2, B, 713 pp. (1999)
landform dynamics in central Sweden — 30) & £ 3 B @ 0 K 2% 0 AL 3%, 214 pp.
and south-eastern Labrador: Canadian (1995).

Journal of Ecology, 76, 1164-1185. (1988). 31) +ARES D HARIZZC BT B U EENT TR

18) Radforth, N.W.: Environmental and RIENTHR @ BoR%E2s, 150 pp. (1974).
structural differentials in peatland devel-  32) % Kfilfi— : RNEEEE O MIERE] @ B
opment: Environments of Coal Deposi- EAHTH—SEEE 20 FELamcsE-dt
tion (eds. E.C.Dapples and M. E. Hop- HEOWR, 57, 189-203. (2002).
kins), Geological Society of America, 33) AHEA « FEEE DAY - &
Denver, 87-104. (1969). JLHRR, 68. (1970).

19) Sakaguchi, Y.: On the genesis of banks  34) ¥JI|—F : WEBEIE O KT IR % il
and hollows in peat bogs — an explana- T « WESAIRRET | M EEARTH— S E
tion by a thatch line theory: Bulletin of 5 20 FFElaim SR E O\ IR, 57
the Department of Geography of the =, 163-169. (2002).

University of Tokyo, 12, 35-58. (1980). 35) WERAF WA - IR ORI &

20) B & YRR O M AIEERTE [ i, FEE L B ARG T IR M e
6, 333-350. (1985). [RIE - R ], HAPAHRES, 170-204.

21) Ivanov, K.E.: Osnovy gidrologii bolot (1954).
lesnoi zony: Gidrometoizdat, Leningrad, 36) HEHZE © RRHIOM TR @ K EFHF
1-500. (1957). ERVT, 23(6), T KSR, 21-27,

22) Couwenberg, J.: A simulation model of (1981).
mire patterning — revisited: Ecography, 37) RE e L 5 BROKEEMS R K

28, 653-661. (2005).

WL 7 TRTREDE 7 L ¢ SR, 1,



H SRR B 1 5 MR O RUE T BT 5E 43

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

3-15. (2010).

HE— VT - SRR R R
R - B LEEAT L JEEO R & AE
Yo E K AR 2=, AL, 264 pp.
(2003).

WaRise « LHERE - RKEHEF © 5 550
1 U BiE S E oo b B g
J7, 33 pp. (1960).
BR8N R  adHE— - M
- S EE, EEORIE, JuiEE
i, 84-87. (2007).

HEEZRIR « WEKHES & 5 a0y e i
WOk TR DO RERIRISE (1)
— ALK R IR SR, AR 14
%, 35, 281-293. (1984).

Mg EREyRPHROMMIE | R
W FUR A M AR RE (B
&, BHARZMRESS, 30-39. (1954).
fERHE— - BEHY— [ BEERZORE
FRIL ¢ BRSNS, 26 3445,
319-324. (1990).

FH vy 7 2E270 0 EEERE
Boxn L mERE OB T 7 VO
RE i, 29, 281-300. (2008).
WEHZAE « WEAHES « N E L @ o~y
TRRH DT AR — Y8 K O T RE I
wrge (11) s AbEE R T R R
B, E15%, F 145, 28-35. (1985).
HEHIZRNR - WM o Va0 Je IR
BIFHASE by L R a2,
(2003).

BREEA [V 14 Y o Y X H AR
AR A S RS BREEAT
JrigE s X 5 AR RFERE RS, (2003).
FOREHLSR © fEMOMTIC X B39 o VRO
TERGETE & BREE « AHAZ B O | B
BRI S HEME B BR 19 F BB Dk
F VoY EFROREFAEIICT TR
HOREIE DIRHA & RSB € 7V OfEE |, L
WE R STEYE 7 4 — N FPEFE R v
& —, 13-30. (2008).

FH 35 oY BEROBER 2 OFK

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

W WYY, 1, 55-66. (2010).
ELHBT - IR - SHFEE D By o
N RIERERY Y Y AR OERK & Y9 D
HfEZAL @ AEREYE R, 26 35,
43-50. (2003).
MEFZAE « dEHE— - H b 5 EAES -
FHEFERSR © Y a0 Y DR KAL &
A PRI OTZRERITSE (1)
JEHEE R A FOCHO S, 55 16 %, 25 1
=, 70-81. (1988).

W BE - FEHESRT - JEHEBET - R
B - BB R - FRIAHEER < KRBT - TR
EIR - JIRHER] D oY EEOKE B X
OB L A4 AR AT — 2
R 20 A 4EES & am S R AL E O W, 255
=, 131-140. (2002).

O &R KO BRE R ARTE,
Hnt, 229 pp. (1989).

SFHSE | BIENE N EEEIRE O
HUBFSE ¢ ERACHIEE, 37, 166-172. (1985).
Morita, Y.. Preliminary palynological

studies of the moors in the uplands in
Hokkaido: Ecological Review, 20, 237-
240. (1984).
BB 79 - RtER D EEREC L 21 C
FERUE LA LD T F - S XF
TNV F e LYY RBAEOR [ MY
N COPRKHEE a2 )&, IEOHT
U W EHEERS & )1 [55 0D Mpfa3 6 F D $HEERT,
FSILDH W T ), BERHEMZE 2 1 O
LWy FEFEFEHOHEW NS F 1 4
HERF SRS E RO a2 il =, o6,
201-209. (1995).
dHE— - MHE 8 5ESE [JumEoi
J& ] o b gl K R, ALWE, 232 pp.
(2003).
FH oY BEICB T S RO
B —Avy 7 AT VEROIR
iF — D #Z, 30, 95-111. (2009).
R # o RREHICBIZ 7V E - v
VT EEHROIEEGRE D h vy 7 AET
V% TR © #TE, 31, 17-32. (2010).



44 JHRERFRFBR ARG 338 H 15

Summary

This study describes the development of
a model for the microtopographic formation
of peat bogs, which is named ‘Carex Model’.
Basically, this model has been built on the
well-known fact that peat formation is the
result of accumulation of dead plants without
decomposition under excess water and low
temperature conditions. Therefore, the sce-
nario assumed in this model is that the pri-
mary production of wetland plants may con-
trol the amount of peat accumulation, and
uneven peat accumulation will influence the
microtopography. This study provides a
solution to realize this process and represents
the volume of peat formed.

According to several researches regard-
ing plant ecology, the amount of primary
production of bog plants depends upon the
condition of the groundwater table. From
this relation, the question of the amount of
peat accumulation and the topographical
transformation of a bog can be both tran-
sposed and treated as a matter of ground-
water flow, which is purely a physical phe-
nomenon. As a result, it is comparatively
easy to model mathematically.

The core of the model is how to repre-
sent the relationship between primary plant
production and the groundwater table. It is
expressed as a function of a logarithmic
normal distribution, including the restriction
for high water table conditions.

The prototype of the Carex Model suffi-

ciently reproduced the typical microtopogra-
phies seen in bogs. These are the ridges of
the banks of a bog pool, the distribution of
numerous pools in the stair-like slope of bogs
and the concentric arrangement of Picea
glehnii on the flat peak of domed bogs.

Bog rill is a relatively large channel that
In the

case of the simulation of the bog rills in

is formed in the gentle slope of a bog.
Sarobetsu Mire, the rills were clearly
simulated with the Carex Model by involving
the high permeability portion of the bog
matrix in the initial conditions of the simula-
tion.

The ‘string-flark complex’ of the bog
comprises a set of parallel ridges aligned
perpendicular to the slope and separated by
narrow pools that are more sparsely vegetat-
ed. The results of simulation by the Carex
Model suggested that this microtopographic
pattern was generated by the accumulation
of additional litter deposited by snow-melting
flow. Consequently, the changes in water
level under the influence of the prevailing
hydraulic conditions will facilitate the selec-
tive growth of vegetation, thus developing
this unique bog microtopography.

The proposed Carex model enables the
reproduction and estimation of both the past-
to-present and present-to-future forms of bog
In addition, it facilitates the
quantitative evaluation of the conditions of

topography.

existing bogs.



