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Spatiotemporal Variation of the Microclimatic Factors at Pit and Mound

Microsites in Windthrow Area of the Spruce-fir Forest and Their
Relationships with Soil Temperature
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Abstract; An investigation was conducted in a 1.5 hm’permanent plot in the windthrow area of Picea asperata and
Abies nephrolepis forest in Xiaoxing’ an Mountains to measure the microclimatic factors of photosynthetic photo flux

density (PPFD) , relative air humidity( RH) , the soil temperature of surface(Ty,) , the depth of 5 cm (Ts) and 10
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cm (T, ), soil water content at the depth of 0 ~7.6 ¢cm (SWC,), 0 ~12 em(SWC,) and 0 ~20 cm(SWC,) on
35 pairs of pit and mound microsites ( mound top, mound face, pit bottom, pit wall) from June to September in
2013. The intact site (intact forest floor undisturbed by uprooting) was set up as the controls. The monthly varia-
tions of the microclimatic factors on 5 different microsites and the impacts of PPFD, RH, and SWC on Ty were com-
pared. The results showed that: from July to September, both mean monthly PPFD and Ty, in pit and mound mi-
crostes ranked in the decreasing order of July > August > September, but the monthly mean RH, Ty and Tg,,de-
creased in the order of August > July > September, the monthly mean SWC decreased in the order of August >
September > July; from July to the August, the monthly mean PPFD was listed in the decreasing order of mound
top > mound face > pit bottom > intact forest floor, but in September, it changed in the order of mound top >
mound face > intact forest floor > pit bottom > pit wall; from July to September, the monthly mean Ty, decreased
in the order of mound top > mound face > intact forest floor > pit wall > pit bottom, but that of Ts;and Ty, were
in the order of mound top > mound face > pit wall > intact forest floor > pit bottom, both the monthly mean RH
and SWC was in the order of pit bottom > pit wall > intact forest floor > mound face > mound top; in July, the
PPFD at mound top was the highest (736. 1 pumol + m > + s™') and the lowest in intact forest floor (25.46 wmol -
m > - s™"), the T, at mound top was the highest (26.29 °C) and the lowest in pit bottom (5.13°C) ; the SWC in
shallow soil layer was larger than that in deep soil layer, the SWC was the highest in pit bottom (51.58% ) on Au-
gust. The correlation between PPFD in the same microsite and Tg in shallow soil layer was larger than in deep soil

layer. There was positive correlation between Ty and PPFD, but negative correlation between Ty, and RH, respec-

tively.

Key words: mound top; pit bottom; microclimate factor; soil temperature
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2.1.1 ABR#53k PPFD # A £ KR 6
PPFD ASTa], B 58 28 37 M Ah , AR TR o st 7—9 H i1y
PPFD Y EEW] i B 5, 10, i BUIR FTEE 8
HE7 A4 5 FFET 248.03,209. 19,170. 98 A
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2.3.1 Rl—MEARRET, 9 T HEI1
AL, 7—9 Ao s ( T, B A YUK BURE L5
AT )T, T7T H>8 H>9 A,7 Ay Tyfek,
435k 26.29 24.96 .19. 58 20. 35 .20.53°C ,9 H
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VARSI JUREMIE RS M P 22 S AN 57 —9 BN T, S UUR E 57 W 3, 5 HAL B s 22 57 4
HETBM L T F Too 2R IARE,7T—8 At ABFH. WERRB(CV)KE, [F—H AR HRE
JEE SUBERI GRS I Z A 2 A% ,9 Hog DT 1Y CV> B T 1 CV,

F£1 79 AR ARRELIERE

7 37.4 20.0 17.4 26.29 +4.60Aa 17.50

0 8 31.2 20.6 10.6 25.49 £2.17Aa 21.19 8.51

9 20.8 7.0 13.8 11.79 +3.86Ba 32.69

7 28.3 14.7 13.6 19.98 +3.90Ba 19.51

BT 5 8 27.2 18.6 8.6 22.04 +1.56Aa 16.37 7.06
9 12.9 3.2 9.7 7.09 £2.42Ca 34.17

7 26.0 13.0 13.0 18.65 +3.05Ba 16.38

10 8 26.0 18.4 7.6 21.13 +1.39Aa 15.42 6.57

9 12.0 2.2 9.8 6.49 +2.72Ca 41.93

7 35.6 17.8 17.8 24.96 +4.81Aa 19.28

0 8 26.8 19.3 7.5 23.92 +1.73Ab 19.93 7.24

9 20.4 6.6 13.8 10.90 +3.87Ba 35.49

7 24.8 8.4 16.4 18.38 +3.08Bb 16.74

Fom 5 8 24.7 18.2 6.5 21.08 £1.47Aa 15.47 6.97
9 16.0 3.3 12.7 6.94 +3.04Ca 43.80

7 26.1 10.1 16.0 18.09 +3.03Ba 16.74

10 8 23.3 18.2 5.1 20.68 +1.36Aa 15.21 6.58

9 13.9 2.7 11.2 6.87 +2.71Ca 39.40

7 26.8 12.8 14.0 19.58 +3.10Ab 15.81

0 8 25.2 15.8 9.4 19.33 £2.38Ad 15.83 12.29

9 15.4 3.6 11.8 8.59 +2.59Bb 30.13

7 16.6 6.6 10.0 10.84 +2.44Bc 22.48

YUk 5 8 19.0 9.0 10.0 14.41 £1.96Ab 10.13 13.62
9 10.4 3.0 7.4 5.13 +1.21Cb 23.69

7 14.4 4.9 9.5 9.59 +2.21Bb 23.06

10 8 16.0 8.1 7.9 13.34 +1.80Ab 9.40 13.49

9 10.0 3.2 6.8 5.27 +1.06Ch 22.67

7 32.8 16.0 16.8 20.35 +3.18Bb 15.63

0 8 26.4 15.5 10.9 20.10 £1.97Ac 16.44 9.03

9 15.6 4.2 11.4 8.88 +£2.40Cb 27.54

7 19.0 6.9 12.1 11.29 +2.40Bc 21.27

biRE 5 8 19.7 8.2 11.5 15.32 +2.50Ab 10. 68 16.37
9 10.2 3.3 6.9 5.43 +1.22Cb 22.53

7 15.0 6.0 9.0 10.14 +2.10Bb 20.67

10 8 17.7 7.0 10.7 14.20 +2.31Ab 9.93 16.28

9 9.4 3.8 5.6 5.45 +1.06Ch 19.42

7 24.5 13.8 10.7 20.53 +2.27Bb 11.04

0 8 26.2 17.8 8.4 20.43 +1.88Ac 16.99 8.41

9 19.0 5.4 13.6 10.01 +2.81Cb 28.02

7 13.8 6.7 7.1 10.72 +1.75Bc 16.35

SERENLHL 5 8 19.8 9.8 10.0 15.09 +2.41Ab 10. 66 16.00
9 8.1 4.3 3.8 6.18 +1.06Ch 17.20

7 11.9 5.4 6.5 9.07 +1.93Bb 21.27

10 8 18.8 8.7 10.1 14.06 +2.21Ab 9.80 15.70

9 8.7 4.3 4.4 6.27 +1.10Ca 17.54
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DR BRI, 753 B K PR AR S B 22 T R 7 i TR
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AL R B/ IR EE ) AR R AR . A R ST
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(145 3 Er 6.31.6.58 .8.74.9.06.9. 81°C , [t T, 1Y
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b T F43 5 55 3. 45 .2.84 . 4.92 4.78 .5.34°C | It
Ty 143 9 55 4.36.3.24 .5.99 .5.90.6.37°C;9 H
Ty Lt Ty 143 5155 4. 70 3. 96 3. 46 3. 45 3. 83C,
T 4350755 5.3 4,03 .3.32.3.43 3.74C, 7—
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) Tss < Ty, iX AT RESEIN N Ty 178402 i 1 R IR AA
A AR S AE I EE R 9 A 4ybiE H RRET [A]
{14 2 R0 Y 6 S5 P 9557 , 1R S M A ) A
Wk, A ] 2 R W HAE R I, U R 2
IR, AR 2 R I ) 2k i R
b HZZN2 YU YURE RIS % 57 bl 1 Fr Ak 1 i
T LU R, IR R B Bk 1T S em TR 1 4
PRI ISR iR AN JE DL R 3 ] 488 2 i i, PRk
MEERE 10 em PR EE Y 3N, AH RGO H Y T,
G35 Tl Too 22 539 03,7 A9 HAH G
o T 1 T 22 AT E . R 1T 89728 7 REA]
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2.4 SWC HyRZEL

2.4.1 B —HIARRIEE SWC 8 A T NIFE
2&/W,7—9 A, [Al—for e ( T, B BTE A
BE)MRITREE SWC ¥ 8 H >9 A >7 A, 58 i
K8 A>T H >9 A ,7 H AR ( T, e
BUE . b BE, 58 #& 3L M) SWC, 4y Ry 2. 35%
2.62% 39.34% 38.11% .38.39% ;8 F 43 friafm,
A0k 14, 73% . 9. 06% . S51. 58% . 45. 45% .
45.72% ,9 A X2 B F B, 450k 4. 31% |
5.49% 44.9% 41.88% .35.28% , SWC, F1 SWC,
TS K E A SWC, HlH ., FH R I 2%
ST R SWC, (NHLRTET A9 AR E#E, 1
ERMOL 7 AM9 A ZSHMARE;0 ~12 cm
T Pl 7 A9 H 22 %380 W3 DI (D BE 8
AM AZESARE, 5SS T A8 H2RA
B350 ~20 em FI00 7—9 H 2= 7B 83, YUK It

BEFISEHEST T AR 9 Ay 22 R R B2 .
2.4.2 AR AM R —RER B M SWC g T AL

H 2 2 AL, AN RO A IR 7T—9 H B
SWC ¥RYUR > YikE > e 8 i > T, AR GG
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