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Spatial scale effect of potential distribution pattern of Spartina alterniflora

CHEN Siming "
College of Geography and Oceanography, Minjiang University, Fuzhou 350108, China

Abstract: To formulate effective management strategy and protect the biodiversity of coastal wetlands, there is an urgent
need to understand the potential distribution pattern of Spartina alterniflora across different spatial scales. Based on the
datasets available of known presences and environmental variables, we set up three study extents from region to global and
five grain sizes of environmental variables from 30 arc-second to 10 arc-minute, and used maximum entropy modelling
(MaxEnt) to predict the potential distribution of Spartina alterniflora under different spatial scales. On this basis, the
habitat areas and its centroid position were measured at three study extents and five grain sizes, respectively. The effects of
spatial scale on the relationships between environmental variables and species distributions were analyzed. Results showed
that; (1) the performance of MaxEnt model was satisfactory, and the area under ROC curve (AUC) and true skill statistic
(TSS) were greater than 0.8 and 0.56, respectively. However, model accuracy was sensitive to changes in spatial scale.
AUC and TSS were negative correlated with study extent, but positive correlated with spatial resolution of the environmental
variables. (2) There were significant changes in the distribution pattern of Spartina alterniflora across different spatial
scales. When increasing study extent from region to global, the suitable area of Spartina alterniflora displayed an enlarging

trend, with a significant zonal transfer for geometric centroids, while an increase in spatial resolution of environmental
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variables reduced the suitable habitats at the regional extent. (3) The importance of main environmental factors would be
weakened with the change of spatial scale. At large-scale regions and low-resolution environmental layers, climatic variable
type were the main drivers and contributed more than 60% of the variation, whereas at finer scales, this contribution
decreased, but that of topography variable increased. (4) Notably, the significant shifts of the prediction accuracy and the
distribution pattern occurred when a scale mismatch between study extents and spatial resolution of environmental variables.
Therefore , it is recommended to use less than 1.0 arc-minute resolution of environmental variables as input to MaxEnt model
for predicting the locally spatial pattern of Spartina alterniflora. When it exceeds 1.0 arc-minutes, the nation or global extent

may be more appropriate.

Key Words: Spartina alterniflora; maximum entropy modelling; spatial pattern; scale effects
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Fig.1 Sample distribution of Spartina alterniflora at regional, national and global scales
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WSS HIE Y 1.0 BUE R 7E ArcGIS 10.2 #44: Lis R PR (E 75001 T HR AR SRELAY , HAY 4 Fh o B4
PN T IR B T 4, 30”19 - 8 PR A 2 M T R R A, AN 43 B R BN ) e R A
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Table 1 Descriptive statistic characteristics of environmental factors at different study extent

K g A5 b ik L {EIHEH Range

Data sets Variables Descriptions Units [X 5§, E % 2R

A% Climate BIO1 TSR C 4.09 —26.13 — -27.68—31.39
BIO2 -4 H 2 °c 9.04 —3.68 1.0—12.55 1.0—20.54
BIO3 S TN — 15.47—100 8.99—100
BIO5 o H ey il °C 11.4 —33.8 11.85—33.78 —
BIO7 AR IR AR A R C — — 1.0—65.6
BIOS TR TR °C 7.89 —29.87 0.0—29.87 —
BIO9 T E R e — — -42.22—37.68
BIO12 AR RRK mm 915—4780 476—4870 0—7663
BIOI3 el H Bk B mm — 127—1251 —
BIO14 s T H oK E mm 8—206 — —
BIO15 K 7 S R AL p e — 19.1—140.98 0—197.07
BIO18 B 7 P K mm — 16—3086 0—3086
BIO19 IV ZR K S mm 33—906 — 0—5645

14 Soil AWC A RE KR mm/m 15—150 15—150 15—150
EC TR dS/m 0.1—8.7 0.1—23.2 0—91
pH +4% pH A ToE MW 4.4—8.9 4.4—8.9 3.2—9.9
P i % 4—90 4—9 0—99
Py Wit le & % 5—50 5—50 0—79
soc EERiIR T atrn s % 0.4—6.74 0.3—6.74 0.01—47.24
ST 3 3 26 Tt 1—3 1—3 1—3

M Topography — ELE [ m -4—3686 -21—3686 -394—5463
SLO e ° 0.0—42.93 0.0—42.93 0.0—58.03

— R F AR R Unused variable ; (I3RS SRR T 3070 HER AR AR B2

1.3 WFhor A S sE 5 b 2

AR R TR0 43 A0 B SR VR R 2 A M AE BALKY (hups . //www. gbif. org ) F1EF A1 8 2 | ik 45 5]
912 NEAEKRF A, N T BEICRAE s 128 [ 22, Se PR 1% 51 A RSO 1) 0 0 s A7, SR i A A b B A
P (1 kmx 1 km) SEA7ERAE , DLBR PR A% I N AT — AN 43 1, 5 76 A BRYE TR 9 AR BB 842 A A fif
Bed, Horb ) B S0 B O REAS SR 329 A KIFE RN R 191 S (F 1),
1.4 BRI E S RE R

FIFH MaxEnt 3.3.4 S RIFUN A [R] 23 [8] R B AEK G0 T L6 73 A, 12085 0 23 3k 0 £ 30 93 A A DG 3R
Be TR OE R R FAEL A T S KRB P Fh 0 3 A R, BRALE A T 15 B B R AR Bk 1000 K, U
SUEIME R 107, FATHRN 0.5, FRIERAIBEE N R Befk kA S AR (M 5 FRRRIE2EAS, TE Ak afe 4
WETE 2 U BEBUR AL (., RELIMER 709% 8 TR U1 25, 0 4x 30% 8kt FH s, A Adsm e+
P8 XL A TIRIE , TS5 5 LB A 3 1 ( Logistic ) B, i HME 20 ase , HU SRR BN E
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Fig.2 Changes of AUC and TSS at different spatial scales
AUC: Zik & L N A Area under curve; TSS: ELAZH 5 S01HE True skill statistic

2.2 EAXEBT

DA DX IR L A o, 389 R RN BRI T B AR K B RV e A X (81 3) , AL 3 AT, B AR K B
A ZSIE EAE AR I 5 P U R s R ) AR TR R (R R R R TR 28 ()RR T o A X T B e 2 B 25
5o MIREAARE , 6 R FF IR BT A8 A F 0 307 T, 24 X 48 v Bl 4 K 3] [ K A 4 Bk, 3 A IX i AL
15943.44 km® 735134 N 20409.01 km* ,31202.37 km?®, 3K (94 2, 1l 3= 2273 A3 76 Wi VLA AR 2L BB Y Py B X
[l #2040 BT & B, 7E 5.07F1 10 A PR N 25 Ve [l K 2 S 8508 A I AR s K Sl &, A
AR R FE A — XS N, 2 30" HF N RE R 2.57 B, 3G A XA LLE W B 7.03% 42 = 31 11.32%, 4
YRR S 107 B AR X L ARSI 5 IR F) 17.31% , 46 KB R A3 A0 X AR S G e 36 2, ks
T B DX R R BR 5 2 i 3 FE A R AR 38 248 o8 B AR B A A DX A BT o LU
2.3 JUA A BT

WNE 4 JR , B ACK RO RS A DX LR SO 52 31 T 2 8] RUBE (9 52 M, 2 B0 HH B S 1 oy 5 S

http ; //www.ecologica.cn



14 WIS . B ALK (Spartina alterniflora) VEAEAT A J5) B 45 [B] R SO0 6063

%, MIRBEARAKE  FEARFR IR AR B 0 HE 00 307 T, S XSG Y KRB E K 2K, BAKFLE A X AL
iy S5 1) P e A7 181 A8 80, IR A E S 405000 39.74 km A1 29.79 km, [H]if, E—2E 404 & BE, 76 5.0" 110" 43
PR SR XYE Y K2 SO0 B e B AR BE T d . MORLEE AR AR R 7 A — DX 83 R P, 307 /Y
O E S 1.07.2.5".5.0" F1 10" FIW22, 051K 7.45 km (12.44 km 28.4 km 1 44.98 km , JFi.C> ] f) 25 fifi 25
PRBE AR g 23 (8] 3 R A BRI A2 4

®2 ARRETERXEZREEEXMNERMILE

Table 2 Area and percentage of suitable habitat for Spartina alterniflora at different scales

=952 EAR FEEAE RORLE Grain size of environmental variable

Extents Suitable habitats 30" 1.0’ 2.5 5.0 10’

IX 48 Regional i F/ km? 15943.44 12705.16 25904.69 28561.59 39796.97
/% 7.03 5.60 11.42 12.59 17.54

[l % National A/ km? 20409.01 13864.86 27062.68 40569.47 54206.22
A /% 8.99 6.11 11.93 17.88 23.89

4ER Global i/ km? 31202.37 32214.09 37034.27 51633.87 71017.01
A /% 13.75 14.20 16.32 22.75 31.29

2.4 BTN T oTmkE AT

I I YIRS | 07 A X DT R SR R PR EE AR o DR GY BAE K LA 5 M I OE R 2SR R
JERLNE (2 3 FIELS) o MR BEARAESR T | M IRBEAR 2 HE% o 307HT, 76 KB N, ®iFE (ELE) B2 151
YR (BIO8) 44 H %825 (BI02) AEFE/K & (BIO12) Fll+3EEL BE (EC) % A6 K B AW AE 0 A S I 3 K, iX
5 AT RFTTIREIA R T 76.32% , F BRI A AT BVE T, R0, 24 X808 Bl KB E K S
i R -5 - 48 1 1 s o FEE A BB T, L DTOR 3 H 54.14% F1 18.11% 35K 51| 61.4% 28% , T M JE 25 14411
EEPENA BT R, SAF5E 0 B R B 2 ERET, S 1) stk it — 25 38Tt 58 67.81% , &3] T 7
PEVERT . AFFY93EE (BIOT) (SRR (ELE) | fe i 25 B2 R K &5 ( BIO18) (AR FE/K & ( BIO12) AT ( BIO3) A%
SRR B A K B AR DGR AN, 7R MR B AR BT, 25 [AIVE [ Rt 3 80 A6 K R - 3R B ¢
REIHHLG, WREARE |, 7R — X ISEE P, SRR 5 25 (8] 7 R A 307 T REE] 107 /Y,
SAERFRTTE R H 51.14% 8 K 2] T 62.25% , 5 i 245 F- ¥ ( BI08) AF ¥ S (BIO1) | 4F [ /K i
(BIO12) %5 P (1 B ZEEAS 242 T, 10 A 398 8 4 R0 i T 2% 4 %) i) B85 D0 A6 r 1 e

®3 TERET 3 #HINEHIEENETTHE %

Table 3 Percentage contribution of climatic, soil and topography variables at different scales

i A HEEAS R Grain size of environmental variables

Extents Variable sets 30" 1.0’ 2.5 5.0 10"

X )% Regional A5 54.14 58.84 61.18 59.52 62.25
135 18.11 14.51 11.32 14.84 11.36
b:ipiA 27.75 26.65 27.50 26.64 26.39

Z National a3 61.40 62.35 67.86 64.28 68.73
+3 28.00 28.45 17.59 22.88 18.98
BiiniA 10.60 9.20 14.55 12.84 12.29

423k Global ek 67.81 70.23 71.66 71.34 74.96
+35 17.60 13.54 18.21 17.92 16.04
g 14.59 16.23 10.13 10.74 9.00

3 itie

DA BT R R A N AR M 28 e M R AT B PR PR JSUN) , BRIV 25 25 SR AR08 S MU 76 RUEE 111
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Fig.3 Suitable habitat for Spartina alterniflora at different scales
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Fig.4 The centroid position of suitable habitat for Spartina alterniflora at different scales
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