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Fire environment of spot fires in a Pinus yunnanensis forest
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Abstract: By collecting 30 years of meteorological information from 1971 to 2000, by surveying fire sites of
spot fires, and by gathering local topographic data, environmental characteristics of spot fires for a Pinus
yunnanensis forest were gained. Results showed that meteorological factors during the dry season, especially in
March, were favorable for spot fires. During March, air temperature increased with relative humidity (53% )
and the minimal relative humidity (3%) being lowest for the year; however, average wind speed (29 m+min™),
maximal average wind speed (16.3 m:min™), and gale days (16.3 d) reached the annual maximum. In addi-
tion, average precipitation in March was less than 20 mm; whereas, evaporation was 263 mm for the second
highest monthly rate of the year. Topography and terrain were also beneficial to forming spot fires with the rel-
ative elevation between 200 to 1 000 m in the Anning City area being very steep (60.7%). Also, climate in-
creased chances of spot fires. The distribution of Pinus yunnanensis was confined to southern branch of western
circumfluence during spring and winter, which was the dormant period for Pinus yunnanensis trees, shrubs,
and herbs. Thus, combustibility was too weak to easily ignite, spread, and form spot fires. [Ch, 5 fig. 2 tab.
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Figure 1 Average temperature from 1971 to 2000 in Anning Figure 2 Average relative humidity and minimal relative humidity

from 1971 to 2000 in Anning
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Table 1~ Characteristics of landforms proportion of Anning City
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Table 2 Characteristics of one cone of Pinus yunnanensis

it H HE/em K /em T 5 3 /g T B /g HIREI%
bien | 3.0~8.0 3.5~9.0 4.8~60.2 4.6~54.1 2.78~13.28
FHE 5.1 5.4 21.7 19.6 10.45

4 5

55 E T 2006 4F 3297 TR AR KR BALLEA], L3508 19712000 4F 30 a 5 53R K I fif
P T 50 M A K Be b, = BEAMAR RIOE I K AR 2%, s RB L, B, KW EIE
ARFIER K MR T2, RRE 3 A6y, SREE LT, FHAEXNE B | e/ MEXHR
WK B B/ ME, 239N 53% 0 3%, FEKHE N 182 mm, HZE L REIA 263.0 mm, JEH T4, &AFEY
R | SRR . RKCH BRERIA S 1 AR AR, 439 29.0 memin™, 16.3 memin™ A1 16.3 d, —H &4
MK, ARIT K ERE . IR Z 7 ok, HR, B | M R T RO A AT 25
200~1 000 m FY AL A7 T R E ALY 60.7%, FRAFE 2 L m3EbE, AR F =g | &8, HiHE. =
MM T BZ00, FRBe T RAETHE, W, Bi OEJE = m b AT A | w1 R IR
W, R ARE R, RRADERE AT ERE, R, R ATRE R AR Tk,

KA Z R NG R, Wiz HECE T ok T 256 Rk JF T bl , T L aR 2L ADF
9% PRI R AR R B, FERF I K AR (g [ i, BT IR AR W5 TR A DG B P . AR A
FE R T HR MK 2 K X = B AR C KT B K IR EE DL 3 I 4k 22 i 5% At B 780 1l X < B
PR Sz A it 6K B KBRS, AT T 1) AT AR KT B, R BRI B T BT 5 D RO LR 27 AR B

S Uk -
(1] BRHAL, &FSr . sRAHEE M) AIE. T ER A EOR I AL, 2003: 166 - 168.
(2] WEREA, SCEIC. AR BT B2 (M. Jbat. P E MOl ke, 2002 53 - 57.
(3] G&st, E&B. WAES ST RIBEERIIFE (M ], 88 . PU)I Rs i hickt, 1993 1 - 25,
[4] COUNTRYMAN C M. The concept of fire environment [J]. Fire Manage Today, 2004, 64 (1). 49 - 52.
[5] WMEYE. MK S MM dbat. s EMlH R, 2009: 57 - 72.
[6] MORITZ M A, ODION D C. Examining the strength and possible causes of the relationship between fire history and
sudden oak death [J]. Oecologia, 2005, 144. 106 - 114.
(7] &Factd, EWE, WBEH, % RCLCWAAXH T JOP AR EE[T]. ARKEFM, 2003, 12 (4): 62 -
67.
SHU Lifu, WANG Mingyu, TIAN Xiaorui, et al. Fire environment mechanism of ground fire formation in Daxing’ an
Mountains [J]. J Nat Disast, 2003, 12 (4): 62 - 67.
(8] &Faite, EWIT, ZEBE, 45 RACLW BN MCK BT[], 22 4E, 2004, 22 (1): 36 - 39.
SHU Lifu, WANG Mingyu, LI Zhongqi, et al. Dwarf siberian pine forest fire environment in Daxing’an Mountains
[J1. J Mount Sci, 2004, 22 (1). 36 — 39.
(9] &Fardm, EBIE, MBS, . 3 E K2 bk X 8 KOk A KRBERFFE (1], Mol BE2, 2003, 39 (6):
94 - 99.
SHU Lifu, WANG Mingyu, TIAN Xiaorui, et al. The fire environment mechanism of lighting fire formed for Daxing’
an Mountains [J]. Sci Silv Sin, 2003, 39 (6): 94 — 99.
[10] HBES, &2, - EBEAN I KRB 4 [J]. ZRARBE K, 2005 (3): 24 - 26.
TIAN Xiaorui, SHU Lifu. Analysis of fire environment from abroad [J]. For Fire Prev, 2005 (3): 24 - 26.
[11] ERktE, SFactm, A, =R be i B b R BB [T ).t IE R 24 B2 8oR, 2011, 7 (1): 48 -
53.
WANG Qiuhua, SHU Lifu, LI Shiyou. Study on spotting of Pinus yunnanensis forest during burning [J]. J Safety Sci
Technol, 2011, 7 (1). 48 - 53.



268

1T N SO NN S 4 2013 424 J1 20 H

[12]

[13]

[15]

(18]

ERAE, EFLAR, AUFUK. 2 RIARCIOR BHLE R BEIE (T]. BRI, 2011, 39 (4): 2110 - 2112.
WANG Qiuhua, SHU Lifu, YU Xinshui. Study on the formation mechanism of spotting of Pinus yunnanensis forest
[J]. J Anhui Agric Sci, 2011, 39 (4). 2110 - 2112.

e, SR, BRAT, SF. B b JRUR VU AR AR I T A 0 SR KRR AL [T, MRS R AR B
2007, 23 (1): 92 - 96.

CAO Yanfeng, HUANG Chunchang, HAN Junqing, et al. Changes of fire environment recorded by charcoal hided in
holocene profiles in the eastern and western Loess Plateau [J]. Geogr Geo-Inf Sci, 2007, 23 (1): 92 — 96.

RIEE, KGR, PRI H . 2R YRR AT R S K SRR 32 RS DR T i e R R [ ). W VbR 2 B o AR
2006, 23 (4): 439 - 444.

ZHANG Siyu, CAI Jinbang, CHEN Ximu. Response models on the moisture change of surface fuel to fireenvironment
in Cunninghamia lanceolata young plantation [J]. J Zhejiang For Coll, 2006, 23 (4). 439 - 444,

M, X, X, SEJET BP MM A R ZRACK EREE TN 7 ik [T ], BEORR = e, HARBRERR, 2005, 28
(1): 73 - 176.

ZENG Xiaoping, LIU Jing, LIU De, et al. The research of using BP neural network in prediction of woods fire in-
surance grade [J]. J Chongqing Univ Nat Sci Ed, 2005, 28 (1). 73 - 76.

BEREN. KRIIE BB 5[] BRMBT K, 2007 (2): 37 - 38.

YAO Shuren. Research on prediction of fire during burning [J]. For Fire Prev, 2007 (2). 37 - 38.

fRep S, T AR N S MO ER AMEPLHI AT ST (T ], DU B2, 2004 (2): 11 - 13.

XU Xuejie. Study on compensation mechanism of ecological commonweal forest [J]. Sichuan For Explor Des, 2004 (2):
11 -13.

B, FM R, RXERZE BET CBERS AU 19 2 #5073 - 29" KR TN BUEAY [T]. = B RBadiE 58, 2009, 21
(1): 89 -92.

DUAN Ying, ZHOU Ruliang, LIU Zhijun. Disaster area estimation for forest fire on 29 March Anning Yunnan using
remotely sensed data from CBERS [J]. Yunnan Geogr Environ Res, 2009, 21 (1): 89 - 92.

ANTHENIEN A, TSE S D, FERNANDEZ-PELLO A C. On the trajectories of embers initially elevated or lofted by
small scale ground fire plumes in high winds [J]. Fire Safety J, 2006, 41 (5). 349 — 363.

MR Ak O BT R (D], TR 224, 1999, 16 (3): 302 - 306.

LIN Qizhao. Simulative calculation about the spotting fire [J]. Chin J Comput Mech, 1999, 16 (3): 302 — 306.
IESg, B4R, FAR, S ARARATERY G AT M. BRREE  ARAEAR RS AL, 2007 7 - 92.

2oy, X, sk—F. a i TR RRHIE &R B[], K E Y, 2009, 24 (4): 40 - 44

PENG Guifen, LIU Yu, ZHANG Yiping. Research on characteristics of drought and climatic trend in Yunnan
Province [J]. J Catastrophol, 2009, 24 (4). 40 - 44.

ZO, REH. ZETRKE LRSI E ARG M. dest. SR HRAE, 2001 15 - 163.

KUTIEL P, INBAR M. Fire impacts on soil nutrients and soil erosion in Mediterranean pine forest plantation [J].
Catena, 1993, 20 (1/2): 129 - 139.

WEIR ] R. Probability of spot fires during prescribed burns [J]. Fire Manage Today, 2004, 64 (2): 24 - 26.
Wete, R, /NI, AR BRMREE T BRI K AT AR R[], ML WE S, 2008, 21 (1): 47 - 50.
DAI Xing’an, ZHOU Ruliang, LI Xiaochuan, et al. Special fire behaviors in forest burning [J]. World For Res,
2008, 21 (1): 47 - 50.



