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Changeness of the surface roughness distribution of different plant communities and its
biological mechanism
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Abstract: Surface roughness was an important indicator for the formation of surface runoff. This paper takes peat mire of Northeast
Jinchuan peat mire as an example, considering impacts of surface slope to measure the roughness index with the chain method in
different plant communities. Based on the plant richness, the number of hummock and the coefficient of variation of the hummock
forms, we analyzed the mechanism of the changes of surface roughness. The results showed: in three Phragmites australis-Carex
schmidtii community, Carex schmidtii community and Betula ovilifolia-Carex schmidtii-Sphagnum palustre community, roughness
coefficients changed consistently with changes of species richness and biodiversity of the communities. The changes of the roughness
were negatively correlated with number of the hummocks, and positively correlated with coefficient of variation of the hummock
forms. It showed that, the smaller the species richness, the larger the ecological dominance; the fewer the dominant plant, the more
the number of the hummocks; and the smaller the coefficient of variation of the hummock forms, the more consistence the forming of
the micro-geomorphologic relief and the smaller the roughness coefficient. Otherwise, the roughness coefficient became bigger.
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Fig.1 Sketch of simple line of Jinchuan

21 RxBEHETIEENS
TR ELII 0 10 B 2 700m RRERT, 7 FH 638 25 TR R A 25m (1] B R I 2t G A =22 [ A AR X = e,
PN HEA T35 B3
2.2 HhERMEITE
N 238 RS AR I TREE R BT TAR, R R e AP I BE AR 1k 5 /N T ROE AR g, IEM T B 2k Ek 0
BB S BAR B /DN, BOWRR, FREM s, IR LM R ReR S, BHA SR IIREZm. #E450%
PEASESAKE Li=100cm, T EERR Ty [ WS HO TR BCE, FEWUE A L,y BT R AR 3G Rk, 15
WA K B U/ IME Ly —L,, BIAT TR R B FE A € 1O,
C=[(L,-L,) / L,]x100 (1)
K, CIEMR, FRamsEREA.
C'=(C+Cy+...... +C)/i 2)
KA IR (AT BREEE RBCRE R, | FR SALRRETML ASCH i=S.

O Sz, RN, AR, BRIERFERKPEAE. K& RIS IR R SR FERTIE, 1963: 16.
@ TRWA. BB KEAMERBIAK NS, K& AR R S IR IR I 7T %, 1984: 23.



PUP 275 S R e NP/ & Y e R, B AL 821

2.3 BIAHEHRAE

T4 N s IR EE, B Sk 05 T 2530 DUAG (B0 R [RAR, Al oA a2 8 7 A0 18 1) R B2 1 T A 38 4%,
MRAEHIY TS 23 [R50, 75 =PI RS T 20 BIBEE 4 4> Tmx Im BTy, JEARIZARE DT P B Sk AN B0 R %
Sk A AE R, AR S E R ZE R RSLESZ R I RS L R SPSS12.0 #HTHE 4T A
PR Ty AT AT
2.4 EYEEYM SIS

FEFT 25N B REE | IS B RIS RN I M B R VR AR SRR 3 IR (O R REEA L BE
EBFBEECRR) BB RE T, WEAMYIRE )T R 2mx<2m, BEAMYIFE T Himx1m, RAEZE . W
B R AR SO AR SRR TR B A T Y R Z R S BT

ETE AT RE R . AEXT £ BE AU X AR =2 2 F; WA R R RO BRI AR Wk
ZAEVETE$H K Shannon-Wiener 2 HE #0840 #E itk I Simpsonl! > Uk 254 B Ha AR5

3 ZERE5HM

3.1 BB FMFERE

D) T B T e AT PR A R v A, I
B4 VIR 3 T R R et ) AR 1 B /R R (11 2), R A
IZ A LU, U8 T8 AR A b 2 DAL BT s T 3 1)
o5 b 8 g % it 5 Y 3 190 S 8 oot g 0 1
SARBIEL0.001, Su=0.00364. Mg SRR, 0 0 0 S
b ARG 7 1) A DA LR 3R 1) YT 9 A4 2 BLIRD R ), P S A T 1 o 5 T
?ﬁrgﬁd\’ Xﬂ‘iﬂi’éﬁ%‘{ﬁﬂ’ﬂﬁ/;ﬁif:ﬁiE"]%ﬁuﬁ]ﬁd\ Flg?Siefh%ﬁlitfazi?/ofuj}f;;;\ire
3.2 EMEEZFESH

IRYEFEDIFE 2, MRS ZREERREAT R 2. 7R AL BRE B RIEETE C b, DR3P0
2. L3, YRR ER B 9. 8 Fil 13, MR Z AR 1.124313 . 1.085642 Fi1 2.148366; YIFfi+ 5
FERR O YR ZRE AR BUR b B EAT B, SERUNE R A AR B SR KR D, AR R
FHE K, AR, A AR WIAHR SN, T EARSAFE Y R —, WrFh s B, W%
DX A A R 3 B AR R AR

1Y ZRERIE

Tab.1 The quantitative characteristics of plant community

REvE PP YR EEER YRR ESRBIECO
E%JE%%EQWQA)%%gﬁﬂhm”Mmmm 1.124313 0.445163
735 (Phragmites australis)
B R EVE (B) J§iE & i (Carex schmidtii) 8 1.085642 0.528138
THHE-IBEE 5 R i SKE(Betula ovilifolia)
V% (C) 54 E B (Carex schmidtii) 13 2.148366 0.1635963
eI EE (Sphagnum)

3.3 NEEYEEELEENT

i SPSS XA RIRE T (] S B 2522 S 40 (3R 2), T LAFE HHTERETE A JRETE B FIRER C R R
8], B2 RIERRAY P=0.001<0.005, MIFEX 3 NSRRI S B E AR,

TR AL THE B FIRETE C RISk OB/ A0 16, 24 F1 13; Bk B S SEK S 22 13 33
FBRUEIE TR 35, 8.663; 3, 1.013; 40, 13.213; LB MR R RE43 70 0.855, 0.426, 1.023(F 3). 7
X3 FEAIREE T, Bk AR AL SE RN E D, T s Sk S SRR I ShVE AR R R B AL B



822 J. Lake Sci.(#i64+5), 2008, 20(6)

— 2, Jolv NI, R C R A IR B3 RIS, SR AR S RS R
R*=0.9999, BEHIAE A A Sk AR W HUDGOC R (A 3).

%2 AR RS 2 R0 b

Tab.2 Analysis of form difference of different communities

ik B A ¥ H PE
/| 1120.872 2 560.436 8.637 0.001
HEVE B 3244.298 50 64.886
T S 4365.170 52

3 ARREE SIS HO

Tab.3 Analysis of form parameter of different communities

TR SEHIE B E(EHIE AaEZE PkRdEE O BREK
7 A TR (A) 10.13 16 35 8.663 2.166 0.855
g2 #5 FHEYK (B) 238 24 3 1.013 0.207 0.426
THRE- RS 25 B SRRV () 1292 13 40 13.213 3.665 1.023
S A 730 53 40 9.162 1.259 1.255
26 — RS ¥ AR Z K 11.2 2r
B kA B R A 1.2 y=-0.0541x+1.7245
R?*=0.9999
21 11.0
il 7m0
:K— 16 0.8 g ‘::"l
= = oy
11 10.6
6 : : 04 0 : : :
A B C 10 15 20 25
i3 B

K3 Rk AL HEE B FIREE C RIS MU IR S22 B R R BB AL H LA A

Fig.3 The changeness of number of the hummock and the coefficient of variation and its correlation
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Fig.4 The changeness of the roughness index and the species richness and its correlation
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