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Comparison of three statistical models for the quantitative distribution of

Sargassum thunbergii populations
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Abstract: Sargassum thunbergii is the main component of intertidal algal beds. However, which statistical model best
describes the Sargassum thunbergii quantitative distribution is poorly understood. In this study, 15 plots with an area of 25
m’ were selected on Neizhe Island, Rongcheng, Shandong Province, China, for vegetation surveys and quantitative
statistical analysis. A comparison of the arithmetic average, inverse distance weighted, and ordinary kriging models enabled
their accuracy to be ascertained. The factors that might affect model accuracy were also tested , including population density,
clumping index, and vegetation fractional coverage. The results showed that the performance of the inverse distance weighted
model was the most stable and the average errors were the lowest ( mean absolute error 39.1 individual, root mean square
error 53.3 individual , rate of deviation 13.0% ) , while the accuracy of the arithmetic average model varied considerably and
the average errors were the highest ( mean absolute error 53.8 individual, root mean square error 65.3 individual, rate of
deviation 14.6% ). It was verified that population density and vegetation fractional coverage had no obvious influence on
model precision (P>0.05), but the clumping index clearly affected the mean ahsolute error and the root mean square error
in the three models ( P<0.05). The results showed that there was no significant difference in the accuracy of the three

models, and that the clumping index could influence model accuracy for some indicators. Generally, both the inverse
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distance weighted model and the ordinary kriging model had certain advantages due to a more stable performance, the lower

mean error, and their ability to reveal the spatial distribution of the Sargassum thunbergii population.

Key Words: Sargassum thunbergii; population quantitative distribution; inverse distance weighted ; ordinary kriging

PEPIRE ORI O R SRR S 4 25 [ 434 RE P AR AL I TR 3l B R HTRE D ik b i
ARG TR G LR MR R BEA T B 5Tt TRE D e AR O 8 RS 20 WL S0 0, AT 1T 7 A 4
PRI BOR BT A BN 2 BT AR GERE D5 2 LR AP 3 S R 5 3o 7 5 DX 458 Py AL 4 B — i K
T RS ERE DT, RO S DRSS X ORI SRR W15 DX, 7R D7 T AR
PR Z RIS OLT I RIRE T b AT G o, HORE B e 2 B3 0 Il RE SR AME SE 7 i AN 2 7 3
A 23 VR TR ) O i D — ) RELBR S T ade A1 o s R4 (5 0k P A5 A B R R i 5040 O
AT I Y AR AR R AT R TR S T SR S I T A8 e T3, 3 H R L B A A TR 5 5 g P
R B o DL, L B B TR AR AT eh R R RS  ZEAR IR I 25 RUEET, A
A AR RT3k R B B A I il v B IR ATk A T Ttk — PRI,

B ( Sargassum thunbergii') J& ¥Rt —Fh i WLAOREHE ), S0 A 007 T8 U, /N T
HESH PR BN, B RIS R B R Y RS A B AN E, 21
B FERARE SRR ARk TR IS IREE A AL, I AR R ZR S R B U S T
A Hb 5 32 B E IR BRI AR B T T R B TR (A g B A X ()l A T B SR A B U
AR A, RS BRI Ok, DB BE R IR DR AP R R S R 224k Bl

B, R 2220 B Lin 2 4650 o B2 6 0 A AR O Joe ol b A A IR A A 7, BR800 T IR K A )
AR FOF AN R BCR AT IR ST, i = A 0 AR R T 52 07 vk R i 10X — IRl ) BN, 48
1, FRATTAE 2 BN JE 2 S 1A BB T 15 4> Smx5m BYBTFE XIBGHEATRE DT SRAE | 20 5 LA RIOP B A8 A i i AL
HORIR AN ve B RO T T REARBCR ST R MO TR GE T 7 i RS B 22 S JF 0 AT RESZ WA G2 1%
ZEIFRSC N ZR AT 12007 , AU Bl R S R 5 S SRR PR BB A T I S 25

1 #MREFE

1.1 AR5 HESL

Rl 8 VA A 5 L 2 A SR T 24 8 P JEE A5 P )7 (37.25°N,122.58°K ) |, THIAH 1.1x 10 m?* , K 44 (]38 2
1—2m,, I A1 M AF-22 | DURE 5 i 32 IR s 0 28eoi W AC e 78 40 . I ot 3R 2 1 /K R AE K IR A2 AT
Bl —1—26°C , £h AR ALY oA 27—30, 90 )77 Vi 35 LAAE 8 Ah 2o 3=, Horp BRURE 8 R 2 4F 3 ILAR 2, AR
e BRI A B AR R 6—8 H , RUB SRR ATk 75em™™
1.2 W5k

2016 4 7 H AR, FRATHE W [E] 2 AN R @) 10 - BEALBERC T 15 4> 25m® B0 5% X3, 647 B 38
BRI A A AL SOR AR SRR A TR S0, I 25 > Imx Im MURE AL 5x5 FE RS (1), 5%
WG EEANRE DT T B SRR BRI, B 1 AN BT RS 1 Bk, B X A DU AL ) 5 SRR SR R AT
T AR 7 85 T T EAR RS . A A THECR IR AT 8O 5 [ R F #35 BE HiPer 11 #2243 GPS
IEEFE B R
1.3 Sl

43 SR R SR YRR g I A A TR S 3 3 o L G AR AT SR S BRI B o A b, LR R
Fav (I
1.3.1 BECFIRA

G gt ik 2 R AT A,

http ; //www.ecologica.cn



6 3] XUE AT BB BB 2 ) =R GE SR LA 3

BT SRR N YR =]
‘ * ° ° ° *
. ° . ° .
K RAERET
o BRERETY
[} ° * ° °
. ° . . .
Im
* ° . . *
E1 #EEHREEREREE
Fig.1 The sampling schematic in the intertidal zone
Z(xy) =n"" Y, Z(x,) (1)
i=1
KH,Z (o) AFFMAGLE,Z (o) FEEAR x AR SEIE, n AREAS R
1.32 BB A E AR
A DA B A O B AT A2 TR A
Z(xo)Z Z )‘iZ(xi> (2)
i=1
Ao=dr (X dr) T (3)
i=1

o, AR S SO AR S AR R B, d o S A S S R A R R p A EE B R AR ST p EIGERIAME
2,
1.3.3 38 v B A

AR SR X] DX IR A AR iR HZeME IO R Sk i — R s A 1 AR

Z(x,) = Z ®,Z(x,) (4)

S, SRy SISO AR A A EE R B
1.3.4 Zonal RS IT

K H Zonal PREION F FE B A EAR Y 838 v B AR AR 1 T H A A Bl i) 2 S TRV B E AT RE T UG, DAL
Je P SEAE AR
1.4 BOAUKSREPPAN

PAE SUBGHAIE A8 7 X B RURS BE EAT AT, 28 LI BE B -3 46 X 1% 2% ( Mean absolute error, MAE) Fl¥J 77
K% 7 (Root mean square error, RMSE ) /E N TEM S %0, MAE 1 RMSE B /)N, 25 S PG B sy . A, Ak
W 2% % ( Rate of deviation, RD) {EABIAUEEEIEM 40, RD B4EIE T 0, T EAS B

MAEzn*Z1 E, -0, (5)
RMSEanli (E.-0Q)° (6)
RD=Q7'"|E - Q]|x 100% (7)

P E 8 AMREDT TN, Q05 ¢ ANREDT B S £ 0 B NI SE X TUINAEL, Q A 85 IX Sl EL

http ; //www.ecologica.cn



4 2 R

2
He

Eild 38 &

1.5 WERmHEER
PERR 5 B0 3 A A DG R REAAR S B DA 8 B0 55 8 R TS AE s i R 3R 43 B T 4% BR 3R G A RS 88 1 s il
SHEEEINEIT .
1.5.1 FHAm R
SRR B AHE R 25 B ( Population density, PD) Al FH E#ARAE 7 BB 183675 TR AN
PD=A""Q. (8)
rf A BT HIRL QR B TRE B A R
1.5.2 MRS
FHIAAF8 51 ( Clumping index, CI) HIE BB E /T, XY CI>0 B RED M CI=0 B A BENL 7
Ak, CI<0 WA A At ) IR AR R .
Cr=0Q,7's* -1 (9)
o, S? o A T B 1 T 2%
153 HEF
K FHA SRR T e 1138 35 8 ( Vegetation fractional coverage, VFC) , 5 RUFE 7 A BFAECE KT 150 #RIFETT
FERARE.
VFC =n"" n, x 100% (10)
2 n, B RORE D58, n IS XS 88
1.6 ik
i3 MK IBM SPSS Statistics 20.0, 77224341 & LSD 43 #7 F T AS [R1 455 7Y Kz AH 56 R 15 1 1 22 1
FVER WE MK 0=0.05, SCBE B AT A (E 40 AT 3 38 vn F A A {H 5T M2 Zonal PREXSETT R AT ArcGIS
10.0 BRI

2 #R

21 BAEsitor

Xt 375 A BURB AR AT A B, ORI R A AR B Ol 0—486 Bk (26 1), BME R 168 Bk, h i gk 571y
EARIT , 156tk IS FRECH 0.516, 5 1E M , W65 R A -0.170 , 33X R W RALEIE 4341 BEARE IE A7 1 0
(B 2A) o IEZS Q-Q ZrAi 4 5 R (B 2B) , B s A n) T 1E 40 A, 25 ()4 (B TR JC 7 001 75 SR 8
stk

x1 BHRRRERBESHRER

Table 1 The quantitative distribution of Sargassum thunbergii in the sample areas

Py 4 WX %5 Number of sample area
Parameters 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
W PD

. . ) 150 185 73 242 183 149 119 57 143 282 146 170 220 128 144
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PN
453}?@[.(:[ 63 87 42 57 14 31 17 22 2 8 2 31 46 35 112
Clumping index
#HE VFC

80 64 8 96 72 52 32 16 52 100 28 56 72 48 60
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Fig.4 Results of Sargassum thunbergii quantitative distribution from different models in the single study area
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Fig.7 The MAE, RMSE and RD in different coverage groups
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