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Vegetation restoration and regeneration of the secondary disaster area in
Beichuan after the May 12, 2008 earthquake

CUI Yanhong', SHI Changqing', SUN Liwen? PENG Xianfeng®, ZHANG Yan', ZHAO Tingning'

(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Administration of
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Abstract: In Beichuan, a severely afflicted area from the May 12, 2008 earthquake, vegetation was severely
damaged with numerous secondary disasters. This study aimed to understand recovery of the natural vegetation
for different types of disasters of the May 12, 2008 earthquake. Five different types of disasters in Beichuan
County were selected, including avalanches (B1), rock fall (B2), debris flow (B3), landslides (B4), and bar-
rier lakes (B5) with one intact forest (ck). A total of 180 quadrats of five different types of disasters in Be-
ichuan, were selected to conduct vegetation investigation, adopting important value, Shannon-Wiener diversity
index, Margalef richness index, Hurlbert evenness index and other indexes to be used to evaluate the plant
community species composition, structure, species diversity, and similarity of species. Results indicated that
(1) secondary disasters had a simple plant community structure, where Compositae and Gramineae herbs were
dominant vegetation types, with the number of species being B4>ck>B5>B2 = B3>B1. (2) In the sec-
ondary disaster area, the dominant species of the tree layer was Alnus cremastogyne, the dominant species of

the shrub layer was Debregeasia orientalis, and the dominant species of the herb layer were Miscanthus floridu-
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lus, Senecio scandens, and other Compositae plants. (3) For species similarity, the secondary disaster area and
intact forest land had strong differences with species similarity coefficients being B4 (0.19) >B5 (0.13) >B2
(0.10) >B3 (0.06) >B1 (0.02). However, many similarities between different secondary disaster areas were
found with similarity coefficients between B2, B3, B4, and B5 of about 0.28. In conclusion, the natural recovery
and renewal were slower in the five different types of disasters in Beichuan. [Ch, 5 tab. 24 ref.]

Key words: plant ecology; May 12, 2008 earthquake; secondary disasters; plant community; biodiversity;

species similarity

5+12 W1l 8.0 G il A A= e Je 1Tl W 22 B, Bl e HE Bl B BT ORI RIR A B L T
Ve HEZEWI A UCE BT E P UL B IR FA BB A I A . Je AT S8 4k b
NEFEBN K= 52 95, HHRBIRGREAL . SRR ICE 1 ke, S EOE . AR bl
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1.1 AREXEHR

N FERE BB EAL TP PEILHR (31°14'~32°14'N, 103°44'~104°42'E) , 5 J& b6 0 H47 L 0
A, REA R, WKFEN, PUZFESH], REEZ XTI R A58 X AR < 15.6
C, ZHFHREKE N 1400.0 mm, FFHIEFHEHN 276.0 d, 44 H BN ECY 924.3 h, 3 HIRE # b
TR S RS, W4k 1 800.0 m LA R LARR A +0 .
1.2 RIEHMFRIE

IR H BRI 5+ 12 MR dE o XA b X A A B . T . A, V&AL EZEIAE 5 P AR b Tk
w, TR RVE FE T E X BT 3 PR R 2 AR AE R Alnus cremastogyne-$#5E 4 Cinnamomum camphora 858
ARIEAT R FEAETE o 97 150 00 A b D50 W AR B, b S /INHR A B/ i ORI A 5 8 A 08 A e 15 7
e A I B X SHERR X I 2 Ab , MR AN AR A 5 T B MR b iR B AR M AR b, MR S g
A1 5 T AT I AR b TR B S B R BT ARG AL, )RR SR G A M B B AR S,
R WG T o AREAR-FEARTR SSARFE L B B A, FRAE 584, IARERLE 10 m DL L, EiRRT
2m, PRIBKRF 10 a, FEHLIEASTE LR 1,
1.3 HEWHAE

201544 H 26 H&E 5 H 20 H, HAEREN RS (GPS)MAG B Hbf h 1) = ZEAabr, FHE B4 B B2
Y1) o FEAEHL P E 5 m x 30 m BYFEAT, TH B ARIKE AR B8 e AR b, RN
MRHBAE R AE SR RO, JEEREHL 6 A4, FER BT EAE 6 45 m x5S m T, #1775
KRIEAE, 755 m x S mAETHIRT AL B 2 D2 m x 2 m /MR SEATRE AR A, [l BEHLIR 2 4> 1
m x 1 m f/NEETT BEAT BT A, FLi% K/MVEETT 180 A4 T T R E MR N Fh 2 Pk . $iE . B8y
I EE L SRS R



BISEH2M BT 5+ 12 MR 5 b1 WA 93 L M AR A 1 AR A 5 TR 221

1 BHMERER

Table 1 Basic characteristics of plots

T S TR a4 G Yo/ () e W /m S %
5 A SRR b (B1) 31°51'37.7'N  104°30'18.0'E 36 KR 624 50
VAT AR 3 (B2)  31°52'17.1"N 104°31'53.1"E 24 YR 735 80
T3 B SRR A 1 (B3) 31°49'25.1"N  104°27'13.2"E 28 # 690 68
T A1 H SRR 5 1 (B4) 31°49'01.0'N  104°27'07.4"E 22 LRl 736 75
HESEW) A AR M (BS)  31°50736.8'N 104°25'31.4E 21 VG fis 739 83
FAAR-BERIESE M (ck)  31°36'26.9'N  104°29'17.0'E 22 [/ 585 89

1.4 HiELLE

Yy Fofr 4 00 4 B8 ey LT B R, H A (V1) = CRE X 286 2 +RH X A3 2 + A0S 55 32 )/3 0 AR W5 B AR 2 il
FHARS g BEACRS AR 8 B, R 2 v AR R 3 B 3 O AR ik 35

X A Simpson ZEEVEFE %L . Shannon-Wiener £ £ VEF8 8% . Hurlbert ) 5] £ 48 KU Ff Margalef 3= & & 48
B AT

Simpson ZAEMEFEEL D
D:l—_i PZ, (1)
Shannon-Wiener ZFEVEFE 5L H . 7
H:—_i PlnP,, (2)
Hurlbert 5] BE4E 40 E . 7
B ng )
Margalef 4= 5 BE S5 R :
R (4)

KD~ () e PPl c G At , B P=N/N, i N g kEJ5 s o b i SR80, N o438
PR S 2 S SR T T RV A P R A
Jaccard YR AHIPESEEL T
I=c/(a+b—c) (5)
KOS)H: ¢ Fom AR B2 MBS I AR A o FoRMEL A BETR ORI R B b RORFEHL B 1
7 B HE ) R

2 HEREGAMN

2.1 AN[E) R E I M B 3% A B K S5 A HFAE

TR BL, AR 9 8 A WK A 4, AR BRI LA REA Oy 32, A D R R R BT AR,
S A0 T8 MR v A5 R TR B, AR WA X LB —, B4 F) Compositae, RAFL Gramineae f4) . K32
PARIAE IR 2 M4, BEIR S MM XY S 2%, TR RA R, FEAR, W Broussonetia papyrifera, J\ffi
Alangium chinense , WEARA ZE35 R Berberis julianae , W73 #% Rosa multiflora, /W 25 Rhamnus parvifoli-
a, B4F Rubus corchorifolius MEH T Elacagnus pungens 55,

TEAE R F i, Ve (B MY R 2, LAY 29 B 39 J&§ 40 Flv, FAZ FE AR Z ol
ik, FARMMERFEE R T ok B, (HEVDIRARE; T (B WD, HAHY) 10 F 20 J& 20
Fir, HR IR AR REA ; HEZE WV B (BS) R BF V& 2 W] 5 U8 A il st (B2) FEAR R ey ik, F %
B A5 Miscanthus floridulus , 5215 5 Artemisia mongolica, T 9.6 Senecio scandens FN1EF A #E A nemone
vitifolia %, WEARAUA 7KK Debregeasia orientalis; B3 Fl B4 FEVE AL RA EARMBEAR , B/ DTARZHEY)
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(£2),
®2 AREMBZFYIHARFERE
Table 2 Species composition and growth form of different slash communities
— Wy 4L A
BHA JE /A4~ /A~ HA /T ARl T R /F
Bl 10 20 20 13 6 1
B2 13 20 26 22 2 3
B3 14 25 26 17 9 0
B4 29 39 40 25 15 0
B5 23 28 29 19 7 3
ck 24 30 30 17 9 4

22 AREREHMEYEZMREM

(R A A PO N AR — I AR A, X A A 434 AT R R P ) 3R A A
PR S AR 3 T DX FEAZ AL, FEABEA IR S AR (ck) LUFE A RBP4 Fh, 2 A4y g i 2
EAHZEA K, HUGE /AW mRA K FEL L, Bl (Bl) bACHRARRLEEMEN 1; Jef ki
(B2)45 3 FhrA, L ZAH MK BNIME IO RR > A >8R s TR (B3) R 4130 Hh (B4) A T A
HE FEWIHE B (BS) ISR oM ERARA . REA . A, AT AR H, RN IZH X E BT AR SR . QX
TEARJZRUL, KRR R R AR 9 F 500 2 ZEE AR ATl . BL BE M AR 4 R B BEAL TR 3 AL AR K A Y
Se . LLEA . KRR B2 BEHLEER KA 2 FOKIER, HOKREZE R 0.77, KMKEREZ(E N 0.23; B3

x3 AETHEEYHEZEHSF (873 1)

Table 3 A sorting of species important value of different slash communities(Top 3)

. N AR 2 FAR
FE S Y

Py Ff EEAE Y A Yy Ff EEAE
R A 1.00 Xt e 0.55 (53 0.26
Bl 25k 0.13 THt 0.20
K 0.13 INFEE 0.10
FaA 0.82 K ik 0.77 THOL 0.18
B2 A 0.09 K7k iR 0.23 A 0.17
A 0.09 LA 0.14
KRR 0.37 T-H % 0.18
B3 Kig 0.25 T AT 0.16
B 0.11 e 0.15
] 0.22 FEE 0.22
B4 KR 0.16 FAT 0.11
B EF 5 0.12 AR AL 0.10
£ kA 0.42 KR 0.30 oy 0.17
B5 Fa A 0.34 [ 0.22 [ R 0.16
A 0.24 Pl e K 0.19 i 0.16
e ) 0.51 FIFE R 0.21 W7 4 0.28
ck FaA 0.38 ZRE 0.19 B A R 0.21
NS 0.07 W 3 i 0.19 Hby 5 0.13

Wi . ARAT Ginkgo biloba, iRk Rhus chinensis, #:AK Ostrya japonica, 344 %E Elsholtzia fruticosa, #1354 Rhus punjabensis ,
K 7K §f Debregeasia longifolia, K Indigofera tinctoria, % 3& Coriaria nepalensis, ¥4t M 323 Viburnum lancifolium ,
K AL Zanthoxylum acanthopodium, “K3% Erigeron acer, /N Conyza canadensis, WRWAWE Preris vittata, 7 Arthrax-
on hispidus , % Argyreia seguinii, W faf Mentha haplocalyx, [47%5# Artemisia lactiflora, 1117 % Liriope spicata, it

Ficus tikoua
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NELZE KRR PEETIEIEE ; R ok HEARMH A O RIEM . S B Ak, N EARZ R,
AR E M ORI EEOA THOG ., T, HE KE ., Sl AR, Bk, DEES; K%
bR (ck ) B LA TRT 3 ALIY 530 1224 . WRIARR . MR .
2.3  A[E) R E T b B % 490 Fh AE B

AL b o ) A DG 1R 2 AP R s B S A RO A MR E 22—, A o 2 DA AR UM A — b RO o i
F AR WA R FE YRS R Z AR R A BOR 22 57, Jaccard YRR AMESE OO 7E 0.1 245,
Horh vk A7 X (B4) W) Fi 5 R B SR ) R A ol 3k, ARALPE R B 0195 Jii 35 3t (B1) AE 1 R 5 R Bl IR
A 1R YR, AR R LN 0.020 YA R 5 ML R B2 5B B AR B0 R BRIV IR
B4>B5>B2>B3>Bl1,

FRECTTE AR U3 08 b 22 ) ) A S D AAEL, JEA AR (B PEFE 200 0.18~0.30, o L B2 Al
B3 4 b 6] 4 b AE AU R Bl K, 4 0.30; B1 5 B2, B3, B4, BS Yy FhAHRITE R B XT3/ T B2,
B3, B4 1 BS # 2 A YR AR IME R ECEE 0.28 Aty , AHZEA K, UL H Y M BCN AL, AR WA R F
b Z (8] F A YA T, THOE, W%, 3SR Iveris polycephala, HA5E, RKH, P
Deyeuxia arundinacea, JR Preridium aquilinum F1JXE Bk Preris cretica, W T A Z WML AE B 204 2 4 &
B, AR R B — AR AR RS, T A2 0 DX bR bR A AR R, T AR R E B BeAS [
L HE V& PR RL AR

x4 AEBMBZFDHEUAEREY

Table 4  Species similarity index between different slash communities

FE 3 2 A B1 B2 B3 B4 B5 ck
B1 1.00
B2 0.21 1.00
B3 0.24 0.30 1.00
B4 0.18 0.27 0.27 1.00
B5 0.20 0.28 0.28 0.28 1.00
ck 0.02 0.10 0.06 0.19 0.13 1.00

2.4 [E)RE i BE R W T & R ML

RN T A B AR RS, IR R AR R E, BT R RR RN, W TS TIRE. Y
ZREMEAE—E FEE R RE S S WA DI S AR B, A A A AR ) — IUE AR AR o X TR JE AN R
A2 R ZAEPETR B TSR o3 A RE A8 S A W RE TS 1 A SR 2 . REVR AR AL | R B BORN RS E 1
BEM BRI AR o0 TR . BEARRIREA 3 R AE KA, HZREMERR LR 5

T+ K JZ Simpson $§ %, Shannon-Wiener $§ 5 A1 Hurlbert 2 2] i 8 50 B5 FEHb & K, 47l & 0.65,
1.07 #1°0.98, TifEHRZMME N, BT W RO . %O RKFENEARTARBEINE KR, 289
A H A T UE ISR AT, TeRFE I LIRS . i TR TR AR R 45 £, Margalef
IR B R R Z A (ck) Bk, Ty 0.82,

HEARJZ Simpson 5%, Shannon-Wiener $§%%, Hurlbert 1)) & $8 501 Margalef & & £ #8501 7F B4 #f
MidR K, HkJE cko B4 B2 FEMANA 2 FhHEA, 107 B2 A3t 2 4F P 48 B/ o IR 9 5 R 7R
Simpson 54, Shannon-Wiener $550/N T ck, TR A= 5¢ 30 AR e 4b TVRIZ WA, W) b 22 FE M 5 /s
TAMATEE B R S FIARH o SR 5 B SR 2 iR 22 BE AN R, 6 28 BS BI5J B RT ek ¥ 5)

B JZ Simpson $8 %%, Shannon-Wiener 580l Margalef =F & B 3880 7E B4 £ K, 4 0.89, 2.52
#14.00, Hurlbert X5 %5) B 45 %0 B2 #£30 (0.83) fie R o AR 52 WA 0 BT R FH NG, I SEWKE WS AR,
PR, AR A SRR PSR BOEAR B 28 S AN R o WA T I M AR 2 2 AR M R BRI ek
REVE ZAEETR BOM £ & AR O A s, I R AT BB 2 A8 1 TR AR RIHE AR HBE v 22 W B AR T AR R YR 2
FedE o
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Table 5  Diversity indices of different slash communities

— TRz HEARZ LN
D H E R D H E R D H E R
B1 0 0 0 0.56 1.23 0.68 1.89 0.78 1.93 0.75 2.46
B2 0.26 0.51 0.46 0.76 0.28 0.45 0.65 0.56 0.89 251 0.83 3.66
B3 0.73 1.64 0.74 1.98 0.87 2.29 0.81 2.88
B4 0.89 2.41 0.89 3.82 0.89 2.52 0.78 4.00
BS 0.65 1.07 0.98 0.72 0.81 1.65 0.84 1.84 0.85 2.31 0.78 3.22
ck 0.57 0.96 0.70 0.82 0.83 1.92 0.87 1.79 0.81 1.97 0.70 2.87

. D 2l Simpson $5 4%, H >4 Shannon-Wiener 6%, E Jy Hurlbert #5] FF$8 %0, R & Margalef - & £ 5 %
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