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i E ATERWNIAERmERTREES HSFEAHNWKEEE, ZAXRXHRE
BHRKR AN EERERE, ERENAFRE, RARE S 250 m 22kt k@R~
& (CCI_Fire) 71 30 m & 2k Ak % b (GFC) F= & , 4 3T B35 5 A 3k BB 3t a3 09 AR Ak Ok 38 7= &
(CCI_GFC) , 7t Fl .8 K3 B 4E % CCLLGFC F & # T ERE ;44 REBEZNAARK S
W 45 4¥. (0.05°%0.05°) 44, FI 2 ¥t J5 7= & 2+ 2001—2017 47 8] 4 E ROk H AR 3t 4T 947, &
F&kW . CCIGFC = &%t KFR | £ (RR) . E R M BEE(R) 7 MiEZ£ (RMSE) 377 4
Xt H 4 iR 2 (MAPE) & 45 £ 4847 (27 7 83%.0.91.,0.28 .8.5% ) 3 tf T & #& CCI_Fire /= &
(4% H 74% 0.86.0.36 .11.8% ) 2 MCD64A1 7= & ( 4% H 35% ,0.78 .,0.48 17.3%) , 2001—
2017 £ ABELZATKERA A 1211 7 hm* , FZKERE B ETHES K (0<FHMT K
EAR A BFR<40%) KB E X 7 £, & & K KB 8 79%, # (40% <BFR <80%) . &
(80%<BFR<120%) KM ERX & & 11% 10%; F R AAR WK KEFTHEMLRAL B
WA -DATESRNEERKET 2N AE MEG AN A) A AF(11 AZEE
£38),

KEIR HMKK; T KERF & B, ZE A Bt FHHE

Spatio-temporal characteristics of forest fires in China between 2001 and 2017. QIAO Ze-
yu'”?, FANG Lei’*, ZHANG Yue-nan'?, YANG Jian®, JIANG Tao', YUAN Hao’ ('Shandong
University of Science and Technology, Qingdao 266590, Shandong, China; *CAS Key Laboratory of
Forest Ecology and Management, Institute of Applied Ecology, Shenyang 110016, China; °Shen-
yang University, Shenyang 110044, China).

Abstract: The remotely sensed burned area ( BA) products can provide continuous and spatiotem-
porally explicit characteristics of fire patches, which are critical data sources for understanding re-
gional fire regimes. However, their accuracy remains to be improved. In this study, a global BA
product (i.e., CCI_Fire) at 250 m resolution was integrated with global forest change ( GFC)
product at 30 m to generate a refined BA product, named CCI_GFC product, whose accuracy was
evaluated through comparing the BA with pre-existing fire patches data. To reveal the characteristics
of forest fire in China between 2001 and 2017, we conducted a grid analysis at 0.05°%0.05° spatial
resolution based on the refined BA product and the spatial pattern of eco-regions at the macro scale.
The results showed that the accuracy metrics including the recognition rate (RR), variance ex-
plained (R?), root mean squared error (RMSE) , mean absolute percentage error (MAPE) of the
CCI_GFC product (i.e., 83%, 0.91, 0.28, and 8.5% respectively) were all superior to the CCI_
Fire product (i.e., 74% , 0.86, 0.36, and 11.8% respectively) and the MCD64A1 product (i.e.,
35%, 0.78, 0.48, and 17.3% respectively ). The total burned area of forest was approximately
12.11 million hm”* for the whole country from 2001 to 2017, while the annual burned area temporal-
ly decreased. Forest fires in China were dominated by the low-frequency [ O<burned forests rate

(BFR) <40% ] burns which occupied 79% of the total burned area. The medium-frequency (40%
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<BFR=<80%) and high-frequency (80%<BFR=<120%) burns accounted for 11% and 10% of the

total burned area, respectively. The seasonality of forest fires differed substantially among eco-

regions. The primary fire season of the temperate eco-region was spring (May) and autumn ( Octo-

ber). Fire season in the tropical-subtropical eco-region started from the winter to the next spring

which included the months from November to next March.

Key words: forest fire; burned area product; remote sensing; spatial distribution; trend analysis;

seasonality.
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Fig.1 Distribution of terrestrial eco-regions of China.

I . $GH7-HGAHT H 2 B8 1 AR Tropical and subtropical moist broadleaf
forests; I+ & H7 8 -1 28 #k Temperate broadleaf and mixed forests;
I . 7 EF AR Temperate conifer forests; IV ; I HT 5 - M\ Tempe-
rate grasslands, savannas and shrublands; V ; Vo I-VD EEHE K Deserts
and xeric shrublands; VI {1 %748 -5 4 52 5L Flooded grasslands and
savannas; V. & f1-7K Rock and ice; V. 15 J& % fa] -7 A\ Montane

grasslands and shrublands.
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Table 1  Statistics of forest area of eight terrestrial eco-
regions (x10° hm?)

EEBX Ffi b T AR FRAKTA
Terrestrial eco-region Land area Forest area
AT R A 139.59 88.19
Tropical and subtropical moist broadleaf forests

b e TR AR 240.67 69.43
Temperate broadleaf and mixed forests

A bk 56.51 30.70
Temperate conifer forests

B - A 73.16 3.26
Temperate grasslands, savannas and shrublands

DI EIEA 185.44 0.1
Deserts and xeric shrublands

0 ) A 12.41 1.24
Flooded grasslands and savannas

ALK 5.56 0.02
Rock and ice

15 5 - A 247.12 5.61

Montane grasslands and shrublands

FEE R B 7 A MA S X RIS,
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Fig. 2 National fires atlas (2001-2017) based on the
MCD64A1 (A) and CCI_Fire (B) products.

80° 90° 100° 110° 120° 130°E

NTA
50°

40°f

300 =
FMT R

200 F Forest disturbance year
== 2001 w2007 wm 2013
= 2002 = 2008 mm 2014 Ve

.| 2003 mm 2009 m2015
10° I w2004 mm 2010 mm 2016
w2005 W= 2011 = 2017

Y 0750 1500 km T
2006 == 2012 C———

3 2001—2017 4F 4 EARM 40 A (A, B8R . GFC 4L
i) LI GFC(B) .CCI_Fire(C) F1 MCD64A1( D) 3 Flij*
AR T AR B I TR 45 2R % 1

Fig.3 Spatial distribution of forest disturbances during 2001 -
2017 mapped from Global Forest Change ( GFC) dataset (A)
and comparison case of identified burned patches in GFC (B) ,
CCI_Fire (C) and MCD64A1 (D) products, respectively.
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Table 2 Statistics of measrued data

Gy kgHeRm kIR || ARG kdkdoR damE
Year Number Burned Year Number Burned

of fires  area (hm?) of fires  area (hm?)
2001 6 778 2010 30 14503
2002 27 12321 2011 3 44
2003 11 167818 2012 5 1585
2004 10 2443 2013 7 361
2005 48 2286 2014 10 912
2006 14 239629 2015 4 793
2007 17 2380 2016 17 1486
2008 23 17092 2017 10 1190
2009 6 514
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g A K AT EUE The data in the figure was the logarithm of the burned area.
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