$32% Holll
2013406 /1

Moo HORL S opEORE
PROGRESS IN GEOGRAPHY

Vol.32, No.6
June, 2013

ETEGRBEZXERIFRMNE RiRK
L Z R

T AN

1 12 A7

S N7

Ly B

(LA A GIIBIE T A B ML 5 B2 Be ki A s 3Rt S HOR B 90, I 5180555
2 JLRURAEIR T SR B A R e M S RAUE I E A S &, LAt 100871)

i EEREFMESRENTEHES TIZ —, ST HEMMA L K HEICES RE R, FIH 2000-2011
4 SPOT NDVT B[R] P4 AR 8 , 3T SG g s pREIES T P B, SR 9 J5 R B2 AR R (L, DLFAE £
KI5 F A 2008 S5 TN, AT TARMBE R Z 0T . PPAGZE RS 4 E IS H b i 2 p 8 25 90 F A
— B, 2B BT T SZ AT RIA 12.09% , EE50 A AE FE AL A i R FETTIN o X ERARES T Z 4R B AT 26, &
BEEZR BT PEEZR B3 R Z R A5 WP SRE 1) A S MY S & s R T
4 3300~4000 m 3 8 5~15° Kb T 7RI sl AR b (67 I ARMAE 1 SZ 40 5™ B . AR A T S B AR AR  A
AR ITAR , Xo AT SRR A 9 T Jre 9 i Yk A2 T LK) AT TR

X 8 I8 FMREED: ; S SPOT NDVL H9K ; A

doi: 10.11820/dlkxjz.2013.06.008

1 515

ARl AR A R G AR, S AR )
AT IR LR, B ELAT AR I | S R
BAE QR 2SS E R E S RRIR S Db
(RFFE, 2012; 5RIG A5, 2011), HMAET ARG H
Z R IRE HIR I KK K LR
FEELEDIPE R A SR THECRECE 55, 2004), Hrp, R
RIS R ) i A B 25 A 28 3 AR AAES (Petty
et al, 1981), FEARARZ J5 1Y A28 R G55 DI AE
A, F I AR MOMOR B T R (R R 22 4,
2008), MAN, BRIl R R IR T A
DL A5 L b b T AR (T R 45, 2009) . AL,
HhE B AR TR T 5 U R S R G R
5% (Mckay et al, 1969; Petty et al, 1981),2008 4F- 5
T5 5 RN G| & T P A7 B R O (B Bh 5 4,
2010; ¥ B 4, 2010; fi] #5 55, 2010; F Fk 48 55,
2008; HHLPE A, 2008)

FmHEE:2013-02; &iTHHEE: 2013-05.
ELW B : HE ARSI H 41271195),

FRMRET T AR IS HG AR TR 25 kAR I 36 i s e
Pre SET- SRR . BT, A RS
FEAR KA TE 7% 0T LLVA 48 2y S b o8 2 32 (o i %
4%, 2010; BRE FLAE, 2010; fof #5 55, 2010; P4,
2008) 11 AR PHUn) 2 (AR AR R, 2009; Olthof et
al, 2004; 7524 2012; F I E4, 2008; 412 A5,
2010), SR A A A0 o I — o T AR A b
HEAT/NER A | X AR B 5 R S A R R A
T N ASHEA TP, L 25 A /N B SO s B, X
DIPR TR I DX 35 37 9 P B A SR AR o Pl T AR AR
TR AR AR T B G BRI A — e 4
BUNDVI) B A, NDVI KBRS WA 1 52 45
JEE By, W R 8 S AR F U S IR R AR AR
TGP AP TAL , H FTR S .

T S AR U LA A T 1) X g SRk
(Olthof et al, 2004; 42 W4, 2010) .52 K Hij 5 5215
WERERBEEE, 2010, SLAHAESE, 2009; T H] £
45 2008; WIS 2009)%% , 8 HARE MRS

YEB BT RABE(1965-), 55, Bl , T2 AT L MR H 5 50l A 822058 . E-mail: wujs@szpku.edu.cn
BIHAESE  BRIS(1987-), 2o, W5 A=, =25 7 1) MR A 5ol AE 8% . E-mail: chensha@pku.edu.cn
9 3-922 15



914 oo R

Ay,

E S 32E

1 Millward %5(2004) 3T 2 3] T™M 12 JBG2 14 5% HE T
il 7 92 [E 41 29 1998 4F- 35 9 BRI 12 52 I 0, K
AR SEAE N 10% DL I3 e S Z UGG , 000 T
R I ) 25 PR R A 52 5 SR AE A (2009) 58 T-52 K AT
J&i 2 I MODIS 28 3FAl T T P94 2008 4FFRER S K
TR SZ UG O, B B 22 Al 45% . Sk L, B
A WA TZ B AFAE LU AN 3T 52 JCHT
Je AN ME AT BRAE#E 2R A 7= A B A S )
Sy 5 1 B FUN AR R 52 S B s 1) 35 HUA 2

o F A, QAR 28 50 R S 5 T X i
SRR D AT REAE LR T HG I PAL 25 SR AR
T

ZHBLZ TR HR KK EIREFEARFES
TR R B I H A2, P34 1LAR— IR 3 4R
— KK, R H AT 229 B b X (R B AE, 2003) .
MR I 2 T Bl A 8, 3T 15 4F 3 = B 44 2000 4E il
2008 4F 25 AN ™ E, T LA 2008 AT Ay i, HL i Ul Xof
7B BT KR 2 RIVEAY . = A T
5252000 m, 84% 1) Hl IX 2 L1 (5K IR 4245, 2011),
S AR R E HLAFEIFE T, R 18 87 2 B BURR A
4 3 P A PR AT S TR R A T

ALV = B A ARG X, # 57 2000-2011 4F
SPOT NDVI I ¥ 544 , IF#£ 17 Savitzky-Golay(SG)
DR, SR K S5 2248 ] — B I s ] 7 51 1 ]
BET: , PEAG AR 1% 7E 2008 4F 27 K AL (BB
To1 AR R R RR R S R, DU 4RI —Fh ZR AR 5
P4 110 2 R R A I 77

2 s 5k

2.1 HREER

= A8 DT E PG R B, S ) e B
A [E 424, ML Ak 21°87327~29°15'8" N, 97°31/39" ~
106°11'47"E, M A1 39.4 J7 km®, 2 4 AR R
F &, 2008 4RI 35 R 47.5%, AR Rk
BRI AT IR 2 A, B B £
A 455 T FAUAE 34 PR 19 B FG A% il 19 8 AT A 55 5L
AR RGNS E S E S AR 11.47%, BA
R BRI (RIR 425, 2011), 244 HAR IR
2 B L, A R HOE S5 5E 2%, 2000 4F 1 H I
T 304E—i K ;2008 4F 1 A rha)-2 A AR

27T 50—l K, 165.6 J1 hm’ RAZ 4 .
2.2 HIERIES A2

AR ST TR B 48 W R4« T Hb A Bl S s i
I — {E A8 #% 45 %X (Normalized Difference Vegetation
Index, NDVIEHE ™ o

- b 7 R R 1 R B A F 9 PO A [
FH#F 5T FT i) Global Land Cover 2000(GLC 2000) 4>
Bk 1 kmx1 km B 8E K. GLC 2000 /2 AHCHF5E
b B , 196 720092 TR IG JE G Rl
UEAFE 5 % [ o b ] A= 40y Bl 0] 1) 4 2R 4 b 7
B 4E(IGBPDISCover) | 3 [E 5 BL 2= K 2F 1 28R+
b 78 Bl B £E (UMA) . GLC 2000 LA K MODIS 2000
AF B - B S P A (MOD12Q1) 45 4 Fhi FH Y
+ B B B S A T FE AT, S5 2R iR GLC2000
FIMODIS 4 45 B4 5 . L GLC 2000 - 1 75 4%
P v 2 B JE 301 (2000 4F) FR AR B 7 35 VE L .
FHEAMRAL SR 25 7 48 10 AT B R (5K IR 4R A,
2011; ZEAE5E, 2011), 7 SCHREHAY F5 PRAE B 2 70 f)
T SR MR R SRR AR AP B A R SR P 4
Z(E 1),

NDVIEHER B FL A7) VITO B 5% r $2 41 11
%.3% SPOT VEGETATION 10 K NDVI f5 K8 & i
PR, A [ A HEREOR 1 km, B[] 5 B R 2000-2011 4F
432 WA | A i A A R A I R A,
TR EL A A 2 T ) 12 B[R T
5% .

NDVI 5 KA A MV ) EAE— E R EE ik
555 2 R e S5 M P 118 B MR, B ) 2 IR 1) A
PR B (Holben, 1986), P it A< 3C % H SPOT VGT
NDVI 10 KA 5™ i, SCrh i34 5 10 K NDVI
R ARAE . BT GLC 2000 -+ i F1 1 B0dE 2 35 T
SPOT VGT 415 2, A< SC R &l A R 49—
S Qe

A1, DEM 48 ok F 55 T (NASA) e 2
FEHERY 1 km 43 3F % 1) SRTM(Shuttle Radar Topog-
raphy Mission) %7 HiJP S FEEE 48
2.3 NDVIRFEEZE

NDVI G A R R AE B 7 5 B S H: A B AR
(Spruce et al, 2011), #¢) 1z FH T 55 KAH B 1 J 5
H (Millward et al, 2004), X} T #% 2| #) SPOT NDVI
B AT AL B, RSN AR AR A Bk



6401 SABE S5+ HE T RUR B ELA A AR AR R T B Al ) 915

99°E 101°E
|

103|°E 105°E 107°E
| |

30°N

28°N

26°N

24°N

22°N

[ =iwfisix gl
[ Ak

R E PR
I sk
| LR

BT 2000 4F = j 44 AR AR B2 1] 50 A

Fig. 1 Distribution of forest in Yunnan Province in 2000
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Fig. 3 Curve of ten day average NDVI in Yunnan Province

during 2000-2011

1 a. 27 NAINDVIbRHER:

2000 2002 2004 2006 2008 2010

NDVIE Y4l

A1, i (H HBLE 11 H ) X — i 52 B
(2011) Jfl SPOT NDVI ¥t ¥& . F 4 % %5 (2010) 1]
AVHRR NDVIEHETE 2 FE T o i 45 5 — 24

WELNDVI AR EE RN R mfE A X
JaE U AR R AT A AR K 3R A2 R B AR S A
K& 7K Jilr 31 (Nemani et al, 2003), B Z= & /K /D1 A& BH
A i R A K A2 B — s P T — B 7.8
A IF UG e AT 28 K SRS A A AR K
AL, 224 NDVIEER A T35 R K S (AR T
0.48, I AT LI 2= p 48 Al A A AR R AL T A K
(FZ4, 2006) , 3% 5 2= 44 PO 2= Q) SR U2
FAAFIY
32 ZHMERZIRHE

KT NDVIWFE#, 2000-2011 4E 2 A T AJ [H
W14 NDVISEAGARIE 25 BV YA TR 25 R (K 4)
7 ,2000 2008 4FE AR i 25 38 0 S, W TR
{E o AR 25 P U R A4, 76T 12 4F (B] X — B Bl
{UH X 248 KA T 435000 30 4 — 38 1 50 4F — i 1
FRE SR . A HERR A AR 3 BT REAEAE B SN AN
M REEG TR, X o BT NDVIT-$5 (8 S bk
25 A BRUEZE AHGT /N ST {EAH R4 3 1 5245
R WIZ A SR NDVIHE AR FEE R R KT, i B4
By S e A W RE R A2 K B2 KA /NI o TR, BEHR
2003.2006.,2007.2009.,2010 12011 4F3t 6 Wi1E K
K Z KA, H ArcGIS B T3 A e 345
FIFETARITH 6 BRI AL, ok 5 2008

G R ITZ s 8k PDI . AT R Y

PTG PDI 55 2008 4 [RI 1525 K 52 0 X b
ZERTI G R (FR 1) B E 32 K IBE Jy 21% , 224k L
0.607 b.2H FHNDVPEE
0.584 M M
0.564 — M —
0.544

I

2000

0.52+
0.50+
0.48+
0.46+

0.44

2002 2004 2006 2008 2010

&l 4 2000-20114F2 A ] NDVISZAGFREZE (a) RSB (b) (LA 12 451 1H)
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deviation of undamaged pixels in 2008

. 2008 ifiﬁ%%ﬁlz 5 ﬂfﬁﬁ'ﬁpﬁﬂ]
Fnifli2E P2
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24 0.137512 0.001981
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21 0.135583 0.000052
20 0.134795 -0.000736
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Fig. 5 Distribution of forest destroyed by ice storm at pixel level(a) and at county level(b) within Yunnan Province in 2008
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Fig. 6 Statistic of damage pixels in different topographies in Yunnan Province in 2008
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Assessment of forest damage due to ice storm using image thresholding
techniques: A case study of Yunnan Province

WU Jiansheng', CHEN Sha', PENG Jian’
(1. Key Laboratory for Environmental and Urban Sciences, School of Urban Planning and Design, Shenzhen Graduate School,
Peking University, Shenzhen 518055, China; 2. Laboratory for Earth Surface Processes, Ministry of Education, College of Urban

and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Ice storms are one of the severe disruptions to forest ecological systems, causing vegetation loss and
reduction of the ecological systems' functions. For this reason it is vital to assess the damages to forests after
ice storms. Using SPOT Normalized Difference Vegetation Index(NDVI) time serial images of Yunnan Prov-
ince of China during 2000-2011, forest damage caused by ice storms in 2008 was assessed based on image
thresholding techniques of post-storm NDVI time series after Savitzky-Golay filtering by TIMESAT software.
The damage threshold was determined by the difference of standard deviation between the years with ice
storms and those without, which eventually turned out to be 21%. The range of extracted forest damage is al-
most consistent with the ice storm extent of Yunnan in the national monthly disaster report, therefore the result
is reliable. The destroyed vegetation accounted for 12.09% of the total area of forest. Forest within Diqing
County and Nujiang County, in northwest Yunnan, suffered the most losses. On the whole, seven counties took
the worst hit by the natural adversity, while thirteen were moderately affected and forty five slightly affected.
The most severe damage of forest occurred at the elevation of 3300 m to 4000 m, the slope of 5 to 15 degree,
the middle slope position and the east or northeast aspect. Even so, it had little to do with slope position be-
cause the most of vegetation is located in the middle slope position. In-situ measurement was not employed
here to verify the results because of time and money limits, which compromised the overall accuracy. However,
with the acceptable precision, the research method can be used as a real-time forest loss assessment, which is of
great significance for taking effective measures to avoid secondary impacts and starting the process of recovery.

Key words: image thresholding techniques; forest; SPOT NDVI; ice storm; Yunnan Province



