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Impact of a severe ice storm on subtropical plantations at Qianyanzhou, Jiangxi, China
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Abstract

Aims During mid-January and mid-February 2008, an unexpected severe ice storm occurred over southern
China that caused heavy damage to forests. Our objectives were to examine the effect of this storm on subtropical
planted forests and to quantify biomass and carbon losses.

Methods We evaluated damage to the forest ecosystem at Qianyanzhou Ecological Station in subtropical China.
Twenty-one plots of 10 m x 10 m dimensions were investigated in the affected slash pine (Pinus elliottii) plantation.

The relationship between damaged area and terrain factors was analyzed using Digital Elevation Model data.
Important findings Of the five major plantations at the ecological station, damages occurred mainly in the slash
pine plantation. The area of severely damaged forest with most fallen trees was 7.72 hm”, accounting for 6.12% of
the total forest area. The aboveground carbon loss in the severely damaged area ranged from 655 to 5 230 g'm 7,
with a mean value of 1 462 g-mfz. Continuous low-temperature and strong rainfall, particularly when accompa-
nied by strong winds on February 1, 2008, were the direct causes of the damage. Analysis shows that elevation is
a good indicator for ice storm damage in the hilly area even though the elevation range was small (60—-140 m),
because elevation is tightly linked to local terrain factors and weather conditions. Forest growing on the top of a
hill was vulnerable to the ice storm due to the barren soil and strong wind. We found that trees planted on the
sunny slopes tended to form unbalanced crowns; this might be the reason that severe damage occurred mainly on
sunny slopes. The vulnerability of slash pine to the ice storm is believed related to crown types, timber quality,
root distribution, leaf characteristics and resin tapping.
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MBS KEJG, WEPo RKE N, R nTHem
INVER RGOV o R B A FE A 12 5 4% 219
WK PE, BURAERRERS, VK 9CH ity R I 7%
W AE M 3 A7 AE B I TR AN 238 0 10 4 B 20 4F
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Table 1 Area and growth status of different forest types at Qianyanzhou

A W JY i M AR b AR g
Forest type Density Section area at breast height Aboveground biomass ~ Area
(individualshm™)  (m*hm™) (gm?) (hm?)
WEHAARK Pinus elliottii forest 1497 315 7542 75.14
B JRFAPR P. massoniana forest 1905 30.1 8768 24.84
FAM Cunninghamia lanceolata forest 2368 51.3 14 088 7.73
[#M#K Broad-leaved forest 2 650 30.3 10339 6.08
£ iEIHREAZ AR Broad-leaved-conifer mixed forest 1994 28.1 8359 1.39
HABARAM Other forest 11.00
KTl Total 126.18
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Fig. 1 Mean daily temperature and daily precipitation from January to February in 2008.
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Fig. 2 Distribution of damaged plantation at Qianyanzhou Ecological Station. Numbers in the figure indicate the serial code of dam-

aged area.
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Table 2 The correlation coefficients between damaged area and terrain factors

[ ZRIX AR Y ZARIX AR IIEZNYibA ZARUX AR

Altitude Damaged area Slope Damaged area Hill shade Damaged area
&/MA Min 0.396 (0.144) F/ME Min ~0.277 (0.317) B/ME Min —0.485 (0.067)
e KA Max 0.596*(0.019) KM Max 0.450 (0.092) B RE Max 0.500 (0.058)
SE34{H Mean 0.565%(0.028) SFYIE Mean 0.022 (0.939) SEME Mean 0.043 (0.879)

Fh5 NN B E KPP, *, p<0.05.

Values in parenthesis indicate p value. *, p <0.05.
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Table 3 Damage analysis of slash pine forest at Qianyanzhou
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23 EYMESHEFKREEMARKIT

LA e i 5240 2R R A 5 SRV L R4 o W AR AR
52 IR A5 B B 49388 gom 2, ML LA
il Bk 9200 gom 2y 7 I Z 1R X (FRIAR X)) 51 4R 45
KAWL PR AR R AL BUR Y R
I35 K3 561, 72614 287 gm*. {HIAR X M LAY
1 R4S 2R F655-5 230 grm 2, “T-Y{H 412 206 grm 2.

200845 10 H #h 78 1 £ 19 38 b A4 (5] O DX 181 £R 453
YN0t 7/E O T TR RN S 27w L 0 e 7 BN )
A R BT 171, 2 194513 365 g'm 2. fRI4R
DXt b A AR R AR R LT 731 gem e XX I
A, MR, WA R A A S AEY)

et s it AR RIEEMRARMRE R LIk b Al fR%
Types Number  Diameter at Number of trees for different ~ Forest density Damage rate ~ Branches Stem breakage
of plot breast height classes of damage (individuals* breakage rate
(cm) 1 5 3 5 hm?) rate
P 9 168 11 0 0 1289 16% 16% 0
Branches breakage (14.1-18.4) (900—2400)  (0—44%) (0—44%)
area
FIRIX 12 17.2 7 2 1 5 1550 62% 24% 38%
Severely damaged (13.7-19.8) (600—2400) (16%—100%) (0—67%) (7%—100%)

arca

4 TG MR R SZ 451 DR A= 5 AR i 4 2k

Table 4 The loss of plant carbon and aboveground biomass in damaged area of slash pine forest at Qianyanzhou

et FEHEL ORI R A ) El [EnPNARY/E BURA ) R At He 451K

Type Number Biomass loss for Biomass loss for Biomass loss Plant carbon loss
of plot stem breakage (g'm?) branches breakage (gm?)  (grm?) (gm™)

7K [X Branches breakage area 9 0 388 (0-831) 388 (0-831) 200 (0-427)

fBl{k[X Severely damaged area 12 3561 (797-9534)

726 (0-1983)

4287 (1274-10164) 2206 (655-5230)
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Table 5 The matrix between plant carbon loss and impact factors in slash pine forest

M RIS EE L

Diameter at breast height Forest density

ZIK
Damage rates

iR BIRE

Branches breakage rates  Stem breakage rates

WA E Forest density —0.468"

52K #. Damage rates 0.299 0.032
P Branches breakage rates  0.129 0.220
84k % Stem breakage rates 0.261 -0.097
T B it B 45 2% Carbon loss 0.232 0.254

0.475°
0.844™ -0.070
0.804™ 0.224 0.776"

%, p<0.05; ** p<0.01.
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Kenderes 55 (2007) % %) 7 | Borzsony L [X ¥ 1
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A B WG 0GR, AR U R R] e 2
2K IFESE (Bragg et al., 2003), H5 9l A& E i X
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(Boerner ef al., 1988; Smith, 2000); {H &R L5 #
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KT KA EARMIRE), 22 FEEIE
FE AT PRI RE ) AR (Bragg et al., 2003). FxAk
TR S VE 2 R R, M DU S — IR PR 2R AT
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(Lemon, 1961; Van Dyke, 1999); W1k 4 LK) &
I AMIIPUERE ), B 4 59 X K1 &
I T, kT e P B 4 AT T (Hauer ef al., 1993;
Van Dyke, 1999).
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