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Effects of woodland composition and configuration along a woodland area ratio

gradient on biodiversity conservation
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Abstract: Biodiversity is one of the key factors affecting ecosystem services, and there are very close connections between
agricultural ecosystem and species diversity. The expansion of agricultural land and enhancement of land intensive utilization
cause great pressure on the protection of agricultural landscape biodiversity. In highly intensive agriculture landscape,
woodlands are important habitats for biodiversity protection. Reduction of the vegetation coverage can lead to changes of
habitat patch composition and configuration, which mainly including the decrease of mean patch size and increase of patch
isolation degree and number of patches, then impacts species dispersal and settlement. Landscape heterogeneity can affect a
variety of ecosystem processes, functions and ecosystem services. The composition and structure of biological habitats in
agricultural landscape have an important role in maintaining species diversity. This also makes the transformation of
biodiversity protection approaches from species centered to multifunctional landscape planning. Though the composition of

landscape habitat patches is crucial for species survival, whether organisms can migrate successfully from one habitat patch
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to another or not also depends on the landscape connectivity between the two patches. The landscape connectivity level is
determined by landscape structure and organisms’ behavior characteristics together. To avoid species loss in landscape level ,
enhancing landscape connectivity becomes particularly important. The aim of this study is to investigate the contribution of
the proportion of woodlands area (PA) , number of patches (NP), mean patch size (PS), mean patch isolation (PI) for
habitat availability ( characterizing by probability index of connectivity, PC) along a gradient of woodlands area.
Zhengzhou, Henan Province, a typical agricultural region in the middle and lower reaches of the Yellow River, was selected
as the case study area. The mixed —effects models ( Multi—model Inference, MMI) were applied to model the effects of
woodlands landscape characteristics and habitat availability. The explanatory variables are landscape characteristics, namely
PA, NP, PS, PI, and eight hypothetical species dispersal abilities (10.50,100,250,500,1000,2000 and 3000 m). 260
landscapes units are classified into four scenarios according to the proportion of woodlands area, high (> 50%),
intermediate (50—30% ) , low (30—10% ) and very low (<10% ). The analytical results show that, in regions with high
proportion of woodlands area (>50% ) , the proportion of woodlands area is the most important factor that affects the degree
of habitat availability. In regions with intermediate proportion of woodlands area (50—30% ), besides the proportion of
woodlands area, mean patch isolation and mean patch size are the main factors that must be considered. In regions with low
and very low proportion of woodlands area (<30% ), depending on the different species dispersal abilities, it is need to
consider the effect of mean patch size and number of patches. For landscape management, we suggest that, conservation
efforts should focus on maintaining the current forest, especially in landscapes with high proportion of woodlands area. While
in landscapes with intermediate and low proportion of woodlands area, restoration should aim at enhancing habitat
availability and reducing isolation. In the regions with very low proportion of woodlands area, managers must put the habitat

restoration in the first place to avoid local extinction.

Key Words: biodiversity; landscape heterogeneity; probability index of connectivity( PC) ; Zhengzhou area
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Table 1 Performance of models predicting habitat availability under different woodlands area and species dispersal abilities gradient

MR B (<10% )
Proportion of woodlands
area (<10%)

AL TR HE 5] (10—30% )
Proportion of woodlands

area (10—30% )

AU TR L ] (30—50% )
Proportion of woodlands

area (30—50% )

AR LB (>50% )
Proportion of woodlands
area (>50% )

AlCc

AlCe

wimgen MO mwmE s M mekE e MY ek wmeen NS ks
Models  ZH W, Models  2HEAE W, Modds  ZHEHE W, Models  2HE w,
AAICe ' AAICe ' AAICe ' AAICe '
(a) YIRhY BBEJI M 10 m( Dispersal ability 10 m)
PA+PS 0.00 0.76 PA+PS 0.00 0.95 PA+PI 0.00 0.47 PA 0.00 0.81
PA+NP 3.24 0.15 PA+NP 5.73 0.05 PA 0.90 0.30 PA+PI 4.36 0.09
PA 4.98 0.06 PA+PI 17.15 0.00 PA+NP 2.41 0.14 PA+NP 5.45 0.05
PA+PI 6.48 0.03 PA 17.33 0.00 PA+PS 3.54 0.08 PA+PS 5.55 0.05
(b) YFhYBLAE S1°H 50 m( Dispersal ability 50 m)
PA+PS 0.00 0.87 PA+PS 0.00 0.84 PA+PI 0.00 0.43 PA 0.00 0.77
PA+NP 4.19 0.11 PA+NP 3.36 0.16 PA 0.73 0.30 PA+NP 4.16 0.10
PA 8.11 0.02 PA 15.79 0.00 PA+NP 1.62 0.19 PA+PS 4.65 0.08
PA+PI 10.12 0.01 PA+PI 16.15 0.00 PA+PS 3.34 0.08 PA+PI 5.03 0.06
(¢) YFPd 8L J124 100 m( Dispersal ability 100 m)
PA+PS 0.00 0.93 PA+PS 0.00 0.70 PA 0.00 0.40 PA 0.00 0.77
PA+NP 5.25 0.07 PA+NP 1.71 0.30 PA+NP 0.86 0.26 PA+NP 4.16 0.10
PA 11.19 0.00 PA 15.38 0.00 PA+PI 1.22 0.22 PA+PS 4.65 0.08
PA+PI 13.22 0.00 PA+PI 15.77 0.00 PA+PS 2.55 0.11 PA+PI 5.03 0.06
(d) YyFhyBLBEF1 M 250 m( Dispersal ability 250 m)
PA+PS 0.00 0.91 PA+NP 0.00 0.52 PA+PI 0.00 0.52 PA 0.00 0.76
PA+NP 4.62 0.09 PA+PS 0.19 0.48 PA 1.84 0.21 PA+NP 3.96 0.11
PA 12.60 0.00 PA+PI 15.90 0.00 PA+PS 1.87 0.21 PA+PS 4.77 0.07
PA+PI 14.52 0.00 PA 15.98 0.00 PA+NP 4.34 0.06 PA+PI 5.02 0.06
(e) PRy HfE S} 500 m( Dispersal ability 500 m)
PA+PS 0.00 0.75 PA+NP 0.00 0.70 PA+PI 0.00 0.41 PA 0.00 0.79
PA+NP 2.30 0.24 PA+PS 1.68 0.30 PA+PS 0.33 0.35 PA+PS 5.15 0.06
PA 9.51 0.01 PA 15.26 0.00 PA+NP 4.19 0.05 PA+NP 4.34 0.09
PA+PI 10.74 0.00 PA+PI 15.30 0.00 PA 1.53 0.19 PA+PI 4.98 0.07
(f) Yy #iaE 1 1000 m( Dispersal ability 1000 m)
PA+NP 0.00 0.52 PA+NP 0.00 0.78 PA+PS 0.00 0.39 PA 0.00 0.81
PA+PS 0.59 0.39 PA+PS 2.60 0.21 PA+PI 0.56 0.30 PA+NP 4.89 0.07
PA 4.87 0.05 PA 11.79 0.00 PA 0.94 0.25 PA+PI 4.98 0.07
PA+PI 4.99 0.04 PA+PI 12.71 0.00 PA+NP 3.61 0.06 PA+PS 5.46 0.05
(g) W48 J124 2000 m( Dispersal ability 2000 m)
PA+NP 0.00 0.45 PA+NP 0.00 0.74 PA 0.00 0.40 PA 0.00 0.82
PA 1.44 0.22 PA+PS 2.52 0.21 PA+PS 0.71 0.28 PA+PI 5.02 0.07
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MR LA (<10%) Hb T FR LG ] (10—30% ) Wb T R B A5 (30—50% ) M TE A HA] (>50% )
Proportion of woodlands Proportion of woodlands Proportion of woodlands Proportion of woodlands
area (<10%) area (10—30% ) area (30—50%) area (>50%)
PA+PS 1.75 0.19 PA 6.03 0.04 PA+PI 1.33 0.21 PA+NP 5.24 0.06
PA+PI 2.16 0.15 PA+PI 8.03 0.01 PA+NP 2.66 0.11 PA+PS 5.58 0.05
(h) ¥FhyEE 1 3000 m( Dispersal ability 3000 m)

PA 0.00 0.34 PA+NP 0.00 0.52 PA 0.00 0.50 PA 0.00 0.83
PA+NP 0.12 0.32 PA+PS 1.52 0.24 PA+PS 1.80 0.20 PA+PI 5.03 0.07
PA+PI 1.31 0.18 PA 2.24 0.17 PA+PI 2.20 0.17 PA+NP 5.35 0.06
PA+PS 1.62 0.15 PA+PI 4.35 0.06 PA+NP 2.63 0.13 PA+PS 5.59 0.05

PA AR T AR L 5] Proportion of Woodlands Area; NP AL BE SR Number of Patches;PS;Mﬂﬂ‘TFﬂ‘]ﬁfﬂ{j(/J\ Mean Patch Size ; PI; R BE R
[ B BE Mean Patch Isolation ; AICe A& MUR 1 2Rt {7 B 5 #E W] Akaike Information Criterion corrected ; A AICc: AlCc; —AlCc,;, AlCc Z8{bHE ;w, : A AlCe
(AICc;-AlCc,;,) , w;( Akaike weight) FRHUIALE

PR XE e 5 5 A S e T P e s i S A AR TR LR A8 50—30% A HURE 7 < 1000m B 32 B0 9 45
SRR G, 55 I AR AR AR b BRE R B 2 R X A T B B R AN S A FE AR M T AR L R > 50% . 50—30% |
30—10% F1<10% AN [F] 5O AT b B S B 25 B2 BB 431 4 1902.79m ,2166.56m ,2184.61m ,2221.62m,
AT LAFRAR , SR HRE 1 =2000m , BEHE] B 25 52 © 6 D0 R0 P SO AS B0 M, R BARY BRI B Rl (<
1000m ) A 2 3Z M, FEMRHLTE R EL BN T 309 W), ARHb BE B b 85 3 O R R BB R, W b i, M 73
BEBR K/ IN A i BE R 5 ) 7 2% = B SR A R 2%

ARHFFE T, FE TG AN TR AR R L B 5T, ST BEER R /INRIE 3R 72 12 B R BCRR S IEAH D R U -1y
BER I/ NG S 1l ] AT S B ISR IN AR T AR 0 A AR ST BRE B R R 5
TR HR BRI 55 5 > 109 I A 52 A DG OG 28, FE A 17T AR 91 < 109% Ak 522 1E AH G 56 25, 100 BH 76 AR H 1 AL EL 51
WA B HB X, Az ) 3 By S i B S AR TG B b BB | P25 RSP S5 BB/ NS

FFE 45 SR B, S5 A [ Rl AR LE 155 00 T 2 0 AR A Rt Al R 52 S A TR) , 7 B LA 5 Mkt T AR
L IRE SR b Y BRI | DA SR SRS B 5 B R T AR e 1) DXl R A iy AT A bR b R R 1 R
HI ORI DX S A R T A R WA TR B A9 Ay v S5 FIARR A DX, 32 P A2 8 K A PR B B i L o 2>
BEHOBCE (B IS BRI ) ol 2 1 v e 4 JBR GO SRS M BB 2 [ 0 B L P T R L 5]
EFARAY X3, FOUACE b, B e A TR A, PR e B B A B i AR, o AR 0 A A7 I
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