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Abstract: Plant Functional Types ( PFTs) have been paid increasing attention last decades as the linkage between
terrestrial ecosystem and climate change with the intensification of global climate change. PFTs are not only an effective tool
to simplify the complexity of ecosystem, but also helpful when exploring the response and feedback mechanism of plant to
the climate changes by introducing plant physiological, ecological process, biophysical characteristics and phenological
change into the vegetation dynamic model. In order to investigate climate change and response to vegetation at regional
scale, PFTs classification system was proposed under the “eco-physiognomy” principle based on plant characteristics (such

as vegetative form, leaf traits), thermal characteristics and water availability, combined with the regional climate and
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geographical conditions in Shanxi. Furthermore, the spatial pattern of PFTs was discussed in this paper. The results showed
that; (1) Nineteen PFTs, including four PFTs of cultivated crops were identified, namely, cold warm-temperate evergreen
coniferous forest, warm-temperate evergreen coniferous forest, cold warm-temperate deciduous coniferous forest, warm-
temperate deciduous broadleaf forest, cold warm-temperate deciduous shrub, warm-temperate deciduous shrub, perennial
grass steppe, perennial grass community, perennial grass meadow, perennial sedge meadow, perennial forbs steppe,
perennial forbs community, perennial forbs meadow, annual forbs meadow, perennial Legume steppe, fruit tree, one crop
per annual, two crop per annual, and three crop two annual. The classification and distribution of plant functional types
reflect the inherent characteristics and demand for water and thermal of plants, being consistent with vegetation
regionalization of Shanxi Province. (2) Crops are dominant in Shanxi, accounting for 53.15% of the total vegetation type
area. Forest and shrubs types are dominated by warm-temperate evergreen coniferous forest, warm-temperate deciduous
broadleaf forest and warm deciduous shrubs, respectively. Perennial grass community occupies a large proportion,
accounting for 50.98% of the total area of the herbaceous types. (3) PFTs (except for crop cultivation) show bigger
difference in different regions due to hydrothermal and geographical conditions. For example, perennial forbs steppe mainly
distributed in north Shanxi, rather than in the south Shanxi. Compared with north Shanxi, the functional types of forest
mainly distributed in the central and south Shanxi, and its structure and types were complex and diverse. (4) The
cultivation crops show good integrity and connectivity, while the other PFTs show the fragmentation and discretization. (5)
PFTs of Shanxi show integrally high diversity. Compared with the other two parts, more fragmentation and higher diversity
are found in the central Shanxi. One crop per annual mainly distributed in North Shanxi, while south Shanxi did not exhibit

significant fragmentation and dominance.

Key Words: plant functional types; plant characteristics; landscape pattern; Shanxi Province
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Table 1 Compositions and distribution of plant functional types in Shanxi
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O3 THTE fH RIS AR X 3 X B B R A (=10 CAEFRIR 3000—3500 °C) , TEAR B K
(150—170 d) . YEWIRRIZ LI K BT, —FEIWEY X GE TRB0S , 20010 78 m I Uy 4
FIAZ A, 32 X G W UR A (=10 “CARBLE 4000—4500 °C) , AR (180—200 d) , Hi#F4H | + HEAR R
KB FE AR TRED L . FEAEYA/NE RIERER S
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3.2 SOWZS [l R o B
3.2.1 4SS SR RHIE AT

MABIEERE Bk A B, &7 L PR B R R ARG 53.15% (£ 1,58 2) , MALEIRg, Bl #v i Ak
BEIR A IG MR MR IO —AF— 3 AR =B —4F T2 ORI ETE A B A R e, IR E 4 L
439K 59.87% 42.78% 1 50.65% , BEHF-I A 438 502.71,749.11 km® 1 488.49 km® (3 2) , ‘B R4E
P RBEHISTY | BB ] (1) 3% B2 AT BE N R 136 B 1E 99% LA b, 3R LR AL T4 )7 B, IE
RIGBAR G EIRBORE , —F B EW S WIE RFE Bk 9.7327, i K FIHAW/EY AL, Wi R A B &
96. 4153% , Fe I BCAF I FLNIAL AN B A2 Ak, 156 B Ly v e 0 I ¥4 4 b R 3 A b 1) ST ML A AR R =2 vh b
I AR T ELAMHESE R, JeEBH AR, K SRRk o, 3 22, 2 0B, 23t R R
YE) o3 Aii i B AU AR

F2 IAHSVWHRERKFIRBFHEEH
Table 2 Indices of pattern characteristic for landscape class level in Shanxi

BEYOTHy

AL Pl

Ne- km? /A LPl/ % ARE:;*ZMN/ PAFRAC LSI (A/km?)  (m/km?) COH]::;ION/ A/ %
1 336.00 34 0.0796 9.8824 1.5769 9.4054 0.0002 0.0446 89.7924 76.2050
2 7259.75 928 0.1249 7.8230 1.4927 47.5249 0.0059 1.0362 89.6537 72.5220
3 258.75 61 0.0197 4.2418 1.4224 10.8615 0.0004 0.0450 80.8029 68.0299
4 6828.75 1236 0.3855 5.5249 1.3987 47.3505 0.0079 0.9844 88.3615 71.7453
5 51.00 20 0.0061 2.5500 1.3763 5.5862 0.0001 0.0104 72.9122 64.9077
6 8776.25 1495 0.1297 5.8704 1.4998 58.4293 0.0096 1.3895 84.7963 69.1616
7 923.75 42 0.2115 21.9940 1.4838 11.4344 0.0003 0.0816 94.8490 82.4849
8 24777.25 885 0.9153 27.9969 1.6140 67.2635 0.0057 2.6732 96.0558 78.8722
9 41.75 12 0.0061 3.4792 1.3417 4.8077 0.0001 0.0074 74.5169 67.8571
10 13974.50 416 0.3871 37.4071 1.5719 33.5614 0.0027 0.7363 94.1988 78.8625
11 1258.25 110 0.0421 11.4386 1.4276 16.8873 0.0007 0.1478 88.3168 77.2672
12 6121.00 329 0.3178 18.6049 1.5891 34.6454 0.0021 0.6884 92.7913 78.3558
13 716.50 18 0.2230 39.8056 1.5496 9.4537 0.0001 0.0654 95.6887 83.7660
14 32.75 6 0.0059 5.4583 N/A 3.0870 0.0001 0.0045 79.9648 79.9163
15 751.75 22 0.3292 34.1705 1.5868 12.8636 0.0001 0.0889 97.1199 77.8963
16 320.75 213 0.0101 1.5059 1.4028 17.5139 0.0014 0.0800 66.8153 52.3256
17 38708.75 77 21.7396  502.7110 1.5321 38.0699 0.0005 1.8703 99.8015 90.5550
18 11462.02 20 6.9913 749.1125 1.3556 9.7327 0.0001 0.2953 99.5379 96.4153
19 32824.46 60 17.8956  488.4917 1.5227 47.5781 0.0004 2.0771 99.8076 86.3528

No. :number; CA :Total Class Area; NP:Number of Patches; LPI:Largest Paich Index; AREA_MN: Patch Area Mean; PAFRAC: Perimeter Area
Fractal Dimension; LSI;Landscape Shape Index; PD:Patch Density; ED:Edge Density; COHESION :Patch Cohesion Index; Al;Aggregation Index

H AR P DL AR R BB K 0] 15.87% (6 1) %8R 24345 T IL Pa 1E 11 LA R [ Bs b | 5
POV 1R 28.00 km?®  BEHREGE 885 >, AR e B MY ] < T BR 43 A 5 L 10 % %% B s TR IR 8 25088 s 1 oA
R 2090 1,614 .2.6732 m/km” Fil 67.2635 m/km*( 3 2) . BEH PR 1115508 5 96.06% , Vi B BE Sk i)
BB PR AT . LR A IAE AR W] AR R RN B BB e ) rh BB (B B (R) i Sl PR, X BT
N2 BE A3 I Ak i Ak e e, >4 7 A A BR BB R R, K AR B R AT B i % S TR B R
FER RIS AR B (R4 b S B B 2% /0N ()30 A A 42 | BREBJL (] ) sl PR AR X A, oA AR T R AR e I R
)RR B ) B AL, AN 2B A A Y B B ) X K 43 S BRGR  TR oR, SR TR 2 B4R 2000 m DL _E A IE
bty , i L s 227 | L K TR 40 A BORT S U IR F8 B8 40 s, 43501 R 1.5719 1 33.5614 , BEHL & 3t
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Fig.4 Class area and patch average area of different region
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Fig.5 Indices of patch number and landscape shape of different region in Shanxi
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ZEE A FVERIEFE BRI S5 PR FE BB (32 3) |, LI P #E/K Shannon's Z2FEPEFEEL(SHDI) A 2.203 , F 8 Hi 4
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7KV 25 57 TR B 25 57, R B W TR 100 A B, IR B S AR Uk T 800 40y - APRHE AR FL AT I bR, &1l
TRASHRAT B ARAT | S0 1L DHE R 85 1 e )

AL, 45 X BR ) SHDI IR 1.7971 .2.1769 F11.8759 (36 3) , 2 W 1L o4 rh 3l X 2 e de v, b s ok
iK%, TP X ST A28 Ay A A 1F 22 LK, an B 2 RAT L AR Ll A% H s SRy oK D 4l T 3R A8 £k R
o b DX A R ) SRR A8 U 43.4802 FMBAE FEHE 4K 11.047x 1077, 330 2 B IZ b DX A B B il e Ak A A2 22
JEE A A DX B B 15 5 SOOI 35 B R SHEL 34757 M 8 55038 i et b 3 s o ) A 34 3 e AU 1) ) K v R 4 A4 5
1. 4384, F B ZHb X A A W R RV BE SR AR T 5, 36 22302 PR Ry a2z b DX () A 4 S 8 DA — AR — BGRR BR VR o 2
P76 DX AT B T AT 52.24%

£3 FURFEEH

Table 3 Indices of landscape heterogeneity

EiER 17 B[ TR [l
Index Shanxi North Shanxi Central Shanxi South Shanxi
SR TA/ km? 156806.05 49895.69 49017.57 57892.79
BEH R NP/ 6258 1877 2167 2214
SR ARAE % LSI 67.2378 32.3597 43.4802 42.6812
JAK IR 53 4E % PAFRAC 1.4912 1.4384 1.5014 1.4991
EIERE CONTAG/ % 51.8069 59.7098 50.4599 53.7819
WA F IR 41 % 65.5434 63.8825 62.6681 57.3930
Shannon's Z A4 SHDI 2.2030 1.7971 2.1769 1.8759
Shannon's 5] P54 SHEI 0.7236 0.5999 0.7267 0.6766
SO LDI 0.7414 1.0933 0.6563 0.8322
TR EEFE 0 FT 0.009976 0.009400 0.011047 0.009556

TA ; Total Landscape Area; NP ;Number of Patches; LSI:Landscape Shape Index; PAFRAC : Perimeter Area Fractal Dimension; CONTAG : Contagion
Index; IJI:Interspersion Juxtaposition Index; SHDI:Shannon’s Diversity Index; SHEI; Shannon’s Evenness Index; LDI; Landscape Dominance Index; FI.
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