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Disaster ecological risk assessment in Dongshan Island I . spatio-temporal

evolution

WU Liyun', HE Dongjin"*, YOU Weibin', DENG Xipeng®, TAN Yong', JI Zhirong'
1 Forestry College, Fujian Agricultural and Forestry University, Fuzhou 350002, China

2 Fujian Geologic Surveying and Mapping Institute, Fuzhou 350011, China

Abstract; The assessment of disaster ecological risk was investigated using remote sensing images of Dongshan Island in
China, from 1994, 2003, and 2011. It selected rainstorm and gale as major disaster. Based on the characteristics of
rainstorm and gale disasters and regional characteristics of Dongshan Island, it established ecological risk indices from
disaster vulnerability, disaster bearing capacity and disaster restoring force. The results showed that the spatial pattern of
rainstorm and gale disaster ecological risk appeared obvious change with time; overall, the risk value of low mountain area
which is forested in the northwest of Dongshan Island was low, the risk values of northeastern area which is mainly towns
and coastal area were high. It was found that human interference during the 17-year period has had both positive and
negative effects. Long-term ecological construction in the low mountain area of northwestern Dongshan Island has made this
area be forested and has reduced ecological vulnerability, and the overall ecological environment and anti-disaster capability
in this area have improved. However, economic development in the form of tourism, aquaculture, and real estate, in
conjunction with poor growth of the protective coastal forest, has increased the risk of town area and the coastal area of
Dongshan Island. As a result, this paper thinks that this evaluation method not only determines the disaster-bearing capacity
and anti-disaster capability of regional ecological systems, but also it can provide scientific advice to regional government

departments on disaster management and prevention.
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Fig.1 Landscape types and distribution of Dongshan Island in different period
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Fig.2 Assessment index system for rainstorm disaster ecological risk of Dongshan Island
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Table 1 Indicators for landscape patterns!™!
FEH5 Index Z2ik 3 Expression HZE X Ecological meaning
TR S 43 A A e e 0 2 () 5 4 1) 52 O
R ¢ - FE, SLE TR A S — B 1 24
Fragmentation index ! ' T o B M40 2 P IO I R R R A R, 0
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pommeteraes i L I T NI 3T 1 R K 4 B
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: BEMRZET Patch types; j : BZEHELH Patch number; A : S5 WLIEFR Total area of the landscape; n; : WS AYEEL S4L Total number of
the landscape typei ; p; : BEHERIFT & S0 H ALY LA Proportion of the landscape type iin the total area of the landscape
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Table 2 Landscape disturbance indexes of Dongshan Island

MR Landscape types

] Time Tk Mot 4 P it A A
Water Forest Grass Farmland Road Construction Others
FOWTHLEE 1994 4 0.7157 0.4219 1.4526 0.5486 0.7798 1.2740 0.5201
Landscape disturbance 2011 4F 1.8640 0.8702 4.2790 2.0190 2.0532 4.6993 2.4428
index 2011 4E 2.8756 0.9953 4.8116 2.1497 1.8398 3.3848 3.0505
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Table 3 The hydrologic soil groups of different soil types in Dongshan Island
BOBEa FRmAagE RiE#H5R+

Tl fmATsE bR AL KoRmEL Hb L

e | . Xikou genus Tongan genus  Dongyuan genus
. Kuiqi genus ~ Nanyuan genus . . Chanle genus Salt sand
Soil type 41 q 1 1 yellow-red latosolic red latosolic red " 1 1
iy m soi iy am soi saline soi soi
ed loam so ed loam so Joam soil il il saline so $0
IR 3L 144
kot e B C C B C D A

Hydrologic soil group
MR IR /NAB F LI A B C D4 TSR A 28 ERONRD 8RR 42, B R ERONEME L C R EE L D K EEONF L A
BRTI AR

MU SCS KA CN [ E R ST 7R 1L & LRI ARG R  OF S8 W AMIFSE ) ifse T AR IL & Lt
AIFHE CN EHEFE(R 4) .

F4 FLEB AMCI £ TH CNE
Table 4 Curve number ( CN) for Dongshan Island

i ] K 0 CN [ 13K 3532 CN for hydrologic soil groups

land/use types A B C D
FRHK Forest 35 60 73 80
FiHh Grass 49 64 77 84
4¢H Farmland 63 74 82 85
A% Construction 73 83 89 91
T Road 98 98 98 98
7KL Water 98 98 98 98
HAbF#E Others 72 82 88 90
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Fig.3 Landscape connectivity of Donshan island
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Table 5 The wind sensitivity of different soil types in Dongshan Island
EESEAE PR v EREAR) s X

Rtz Jmer e mbdm LI KRB+

Ty Hirt Tongan genus  Dongyuan genus  Xikou genus . .

. . . . . Kuiqi genus ~ Nanyuan genus Chanle genus
Soil type Salt sand soil latosolic red latosolic red  yellow-red loam . . . .

. . . red loam soil red loam soil saline soil
soil soil soil

3BT iy Kb+ WOk R+ Bkt £ Bkt £ iR
Soil texture Fine sand Sticky sand Sandy clay Sandy clay Silt clay Silt clay Clay

9t ok
IR 1 0.8 0.6 0.6 0.4 0.4 0.2

Soil sensitivity

F6 WEXAEITHFAHARNGEE
Table 6 The wind sensitivity of different land use types in Dongshan Island

A A K8, it Hith A H B B HI M FoAl o
Land/use types Water Forest Grass Farmland Road Construction Others
B Sensitivity 0.1 0.4 0.5 0.8 0.6 0.6 1.0
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Table 7 Index weights of different disaster ecological risks

sk ST PR E RYHM T S EX N/ ED] NI T
IE q Landscape Environmental System Ecological Recovery Human

fiex disturbance sensitivity performance connectivity duration recovery
?ﬁfﬁ)ﬁ%*ﬂi 0.1241 0.0878 0.2213 0.2213 0.2213 0.1242
Weights of rainstorm
sk ST P E TR DFINEURE ROl NI T
IE q Landscape Environmental Soil Land/use Ecological Human
ndex

disturbance sensitivity sensitivity sensitivity connectivity recovery

KT E AL E

. 0.1253 0.0886 0.1406 0.2233 0.2233 0.1989
Weights of gale

3.1 ZR LI R T 9 S LA 25 AU 8 25 0 B
XoF 2R L 5 8 T R T A A XU A3 2 P (1] 4) AR L B 8 W 3 UL A 25 XU 53 R 45 4 43 | R AT T 43 #
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Fig.4 Rainstorm disaster ecological risk of Dongshan Island
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Table 8 The Results of rainstorm disaster ecological risk classification in Dongshan Island

RES% PR 1994 4F 2011 4F 2011 4F
Level Risk degree T/ hm? R LB/ % T hm? L % T/ hm? R LB/ %
Area Percentage Area Percentage Area Percentage
1 RS i 916.74 5.0 673.13 3.8 772.83 4.3
2 URAR RS J3E 5766.26 31.4 4438.42 24.9 4824.36 26.9
3 e R B 7943.22 43.2 7552.46 42.4 7158.02 39.9
4 TR e RS 3 1991.59 10.8 3757.70 21.1 4552.83 25.4
5 TR ARG 1762.54 09.6 1406.39 7.9 643.61 3.6

F 8 U, I 1994 AFF 2011 4F AR KUK B2 DX SRR AR DU 88 DX 3 ThT AR T i SL/NBR S v XU,
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Fig.5 Strong wind disaster ecological risk of Dongshan Island
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Table 9 The Results of strong wind disaster ecological risk classification in Dongshan Island

1994 4F 2011 4F 2011 4E
DL 5 A N 0 &
Level Risk degree TR hm? AL/ % Y hm? AR LB % THRY hm? TR/ %
Area Percentage Area Percentage Area Percentage
1 R XU 1933.88 10.3 4347.38 24.1 4556.34 25.3
2 AR 2876.67 15.3 2869.99 15.9 2917.69 16.2
3 e XU 4220.98 22.4 5253.95 29.1 4711.28 26.2
4 YR e RIS 5157.86 27.4 3834.88 21.2 3166.09 17.6
5 1 RURS: B 4641.12 24.6 1767.80 9.8 2623.52 14.6

M9 i, M 1994 4EF] 2011 A AR RURS: DX 358 I Bk ] S8 22 484 o, o A1 RIS B DXk v AR fEAS R, o
JRUIS: J32 DX S5l T ARS8 o SR I o v IR 8 DXl it FR R I 4 v IS 8 DX 3 AR J F e, Jis SO e I
Fto MBS dr AT LI Y 1994 AU X F2 BEAR e 2R Ll 8 vE A6 A8, R AR IRURS: DX i IXURS: X434 T4 5, 7
ZR A ET I R B A P R A A e O e XU DU R 3 A T A L 4 B E AR B SR AR v X e KU X )
AR TP A AR AR HHT 52011 45T 2011 AF 9 RUS: DX 35 53 A S A Jmy A — 350, SR I IR RURS: X AT
RRRURS: X, F2 B4R rp T AR L 5% PE ARARR L BRob kbt B i 8 v A e, 7 JXUPSS: DX 4373 A 1 4 B ) dfE AR B v X
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385, VR e DR DX A R 8 v T b A7 AR B AR I 43T o A il 0 R L 5 R XA S KU (i ettt DU R 7R
TRV Aty A5 25 XUBGH (B B S T e, AR e U A5 AR PR b Y 322 3 1k 4 v, ZE S KU (B RS2 T B, R, 2011
AEEE 2011 AFAEB IR AE b DRIV 6 iy 1) JRURS (5 50 2 IR T o R A

B2 AR B 9 A A AU AR T ) B DR P RS AR LU 3 R 0 A ) R S e ) A A e, AR A U T
FRURRSE3 N, (A5 4 5 A 25 RS ARG T eicats (R AR LU S A TT 2 FRAE K D b= i i 2 g 4, (A Al
FHARWOIE, FBOR L5 9 E A 2 XU B s [R) G AR A, AT O, 17a SR A9 R T A7 76 1E Sk, K A 45
FEVAEAS AR LU 5 PG b0 32 B LU AR AR by KU T R, S A A 25 IR R O RE 1 B i, (R 22 55 1) e S i
AR L1 3 SRR VR bty J A T & S DX il i TR0 s b= A5 1 i v B R AR AR KR R
S5 M) L 3 R AR A S B v DX R AR S T by IRV (LA L T, A S BRI AL BE T R

4 Zig

RETYET IS Jm) 52 s o 1) XU PP SO -+ o3 S 2% 0, B8 e AR5 T A S R g il
KAV RS FAH IR . AT H R K RGN =AW E IR E R ERTRR RGNS VE K F K
A AR R ZRGE F B L FRE T AR TR e HE Ja ARR ZR BRI 3 INIX = AT TR RAR S AR 1L 02 2% W A R KU
FES KB PPARFEAR A R B 1l S T 9 TP DX W AR A iy R 09 A A KU R i 2 A8 Ak, S5 2R 3R 1]
AR L TC S R W R IR T A 2 XU A J HA e [0 s 0 8 A A, A 285 RS A T Bl 5 L B R b iy 2
AL BRI RRBE I, A5 2R L5 PG U A g P AR bR Y T A 2 XU (B X A, e B R S R i Y AR A 2
S ORI, KM SRR B ik TF (FRAE s ™= A AL, 3 U L A8 B 5 v DR 2 S T e 3t 2 D
RMRE R RBLAE L BT ARSI B AT R AE ) T R B 2011 4R 3 2011 AR A XA ETHE S K,
A J 2 L I 14 DXL 5 SR 0 S0 2 AR L AR LA oy DX S ARV bl o 3 i 3 A 2 KU PR 7 T AN e
PP XA A R GRS TR RE ST, i BE SRS WL SO X A 25 R GR35 I RE R, X IO 5 2 1]
P& 2et oY N RSB YN Gt R IR SN TP 7 WP = U G e S S S RN S i A s e 2 et p o V)
DA K S5 BRSBTS AN U Vg 02 5 SR | BB PR TR LD B A= A5 AR e b, s T T UL RE ) LA i
Wi R AXE S RGN
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