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Abstract: Taking the Qianjiangyuan National Park Pilot Area and the surrounding 10 km wide buffer zone as
our research case, based on the Google Earth Engine(GEE) cloud platform, Landsat satellite imagery, and remote
sensing based forest fire monitoring data, visual interpretation combined with spectral index method was imple-
mented to extract the burned scars quickly. Then the extracted forest fires were statistically analyzed in terms of
fire occurrence time, frequency, and burned area. In addition, several landscape indices were calculated to de-
scribe the spatial pattern of the burned scars. The results showed that during the period 1999 to 2019, 19 forest
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fires occurred in the study area, of which forest fires occurred in spring and winter seasons accounting for 47.37%

and 42.11% of the fires, respectively. The biggest forest fire, with a size of 83.54 hm’, was observed in 2013,

while the highest occurrence frequency of forest fires(6 times) was discovered in 2011, and their burned areas

differed largely. In contrast, there was only one fire each in 2014 and 2019. The total burned area was approxim-

ately 766.55 hm? during the study period, and there was a trend of increasing first and then decreasing in the study

period. Besides, the burned area within Qianjiangyuan National Park was 9.05 hm?*(9.04 hm* and 0.01 hm* in 2011

and 2014 respectively). The proposed method in the current work is suitable for quickly obtaining 30 m resolution

scale post-fire information by means of free historical Landsat data, establishing a spatially explicit historical

archive of disastrous events, and evaluating the effectiveness of disaster management for the national park timely

and objectively.

Key words: national park; forest fire; burned area; Google Earth Engine
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6 2007-02—-03T17: 14 ZEYR A 2 118.0200 29.3200 NOAA-12 ¥
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18 2014-02-01T21: 18 FiR 2 118.2826 29.3085 NOAA-16 ¥
19 2019-10-02T17: 19 iRt = 2 118.4074 29.3218 NOAA-19 ¥
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Table 2  Statistical area information of the burned area

By % Aty F KBV’ HiIX By Fh Aty F KBV’ Hi1[X
1 2002 01 X7 44.68 FHEE 11 2011 02 s 12.77 e
2 2002 11 B 27.73 R 12 2011 02 2 9.04 R
3 2007 01 %% 61.35 R 13 2011 03 s 92.83 R
4 2007 03 B 3.10 R 14 2011 04 s 22.02 R
5 2007 04 B 4.83 R 15 2011 04 s 4594 R
6 2007 02 %% 27.03 PR L 16 2013 04 B 81.70 R
7 2008 03 s 73.68 R 17 2013 12 s 85.38 R
8 2008 03 B 21.99 R 18 2014 02 s 38.59 R
9 2008 04 s 43.68 RS 19 2019 10 B 15.68 R
10 2011 02 A% 54.52 kB
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Table 3 Landscape index calculation results of the

fire patches in the study area

Fhy KKKE  TBA/Am®  NumP  MPS/hm?  PSSD/hm?
2002 2 72.41 2 36.21 8.48
2007 4 96.37 5 19.27 21.96
2008 3 139.36 3 46.45 21.19
2011 6 237.12 7 33.87 30.16
2013 2 167.08 6 27.85 27.80
2014 1 38.59 1 38.59 0.00
2019 1 15.68 1 15.68 0.00

3.2 AR EEEEL
FOMAEECGTE AR (£3) BR, 2013 5
WM S5 Va ), R R . B
BUS 2/, KRWREUD (2% ), F¥ Rk
AR K (83.54 hm? ). 2011 4E & A FR Ak kR Ik
iz (6 1K), BkeSimfAaEAk (237.12hm?, &

b 29.64 % ), BEHRK/NRUEZ Fei (30.16 hm?),
U AR e X Bk ) K/ 22 R AR . ML Z T,
2014 412019 AU KA 1 KK, 2019 45 ki
IR/ (15.68 hm? ), 2002 4 & A KR BRIk
T ARERAN K, BEH R /IR i 22 i I% (8.48 hm® ),
Wi B A K DX TR /AL . 2008 43725 B e
AR (46.45hm?), BEIA KK & A I R BE X 6k
BONSEREEESE, X5 Y b A M S AR A AT G
33 FETANERT

I DX I TR AR A 9 0 1] 22 00 S0 34 5 s
Fka s (& 3) o RV FE 54 Fl i BN i e
KIEALA 9.05 hm?, kI & AHAE 2011 4571 2014 4,
Horp 2011 4F 53 Jra FUAH X 88K (19.04 hm? ), T
2011 4F7E N Fel ANER 2% v X [R) R 5 A T 2 ARk
KFA . M E RN S R TR, KK
RAAE O AR X 22 (R 0 7 e Ay, Ty
FE R G E SRR X AR VIR XU 44 i IX A8 AF 5 30



555 1

BHES: ST GEE T M LI [ KA Bk R ST 163

AR AR A A BRAR KK o 2014 AR I K28 BEl A
PRSI 8 ) a2k DX SRR P A LA A R R PR K I
WEFTEL, P KB 0.01 hm?,

250 ¢ B %X (10km)
W ERVLVRE A
200 |-
Z 150 |
”:§
100 |-
) H H
0 - |_| 1

2002 2007 2008 2011 2013 2014 2019
=)
3 RITRERARESEGBEDXTNERRT L
Fig.3 Comparison of burned area between the Qianjiangyuan

National Park and surrounding buffer zone
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