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The forest gap diameter height ratio in a secondary coniferous forest of Guan

Di Mountain

FU Liyong' ,TANG Shouzheng' , LIU Yingan® "
1 Research Institute of Forest Resources Information Techniques,CAF Beijing 100091, China
2 The College of Science of Nanjing Forest University, Nanjing 210037, China

Abstract. Forest gaps are openings or holes created in forest canopy. Gaps may range in area from the openings created by
the death of a single branch to larger scale blowdowmns by catastrophic or noncatastrophic disturbance. Usually the size of
gaps was defined within the boundaries of the 4 —100m’. Forest gaps are divided into two kinds of gap, canopy gap and
expanded gap. Based on the fact that forest gaps play an important role in the maintenance of tree species richness, thus it
is useful to research the forest gaps for forest regeneration In this paper, the authors mainly analyzed the relationship
between the diameter height ratio (D,./H) and the number of young trees in gaps. The concept of diameter height ratio
(Dy./H) is defined as the ratio of the gap diameter to gap height. It is a major feature factor of forest gaps, and is an
important indicator for studying forest dynamics and evaluating forest harvesting.

Based on three kinds of the natural secondary coniferous forest gap ( Larix principis-rupprechtii, Picea spp, P.
tabulaeformis) in Guandi Mountain in Shanxi Province, firstly the paper analyzed the structure of the forest gap using D ./
H. Second, the scatter distribution trends of gap size and D./H to the number of saplings were compared. Finally, linear
model , logarithm model and second-order multinomial distribution model were used to analyze the saplings density and D,/
H, and to compare the models through the correlation coefficient and the P-value of parameters. The results are as follows;

In the three kinds of the forest gap, the average size of diameter height ratio ( Dy./H) of Picea spp is the biggest
(average value = 1. 3327 ), followed by Larix principis-rupprechtii ( average value = 1. 1315) and P. tabulaeformis is

minimum ( average=0. 7121 ). D,./H values of forest Gap for picea spp mainly are between 0.6 and 1.6, which reach

BEETE : W5 AREERIITIH (10671032)
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# MIRVEH Corresponding author. E-mail ; lyastat@ yahoo. com. cn

http ://www. ecologica. cn



5 4] FERIGE 45 St LR SR UCAE B i AR AR B AR i L 1261

81.82% , P. tabulaeformis are between 0.8 and 1.6, which reach 70.72% , Larix principis-rupprechtii are between 0. 4
and 1, which reach 97.06% .

The scatter distributions of gap size and the number of saplings are not regular, it is difficult to reflect the specific
relationship between the gap size and the number of saplings. However the scatter distribution of gap diameter height ratio
and the density of saplings are very regular, it is easy to reflect the relationship between gap size and the number of
saplings. From the scatter distribution of gap diameter height ratio and the density of samplings, we can include that there is
a positive correlation between the number of young trees and D,,/H. According to analysis of the linear relations between
the diameter height ratio of expanded gap and the seeding density, the results demonstrated that Larix principis-rupprechtii
has the most obvious positive correlation, followed successively by oil pine and spruce forest.

The saplings density and D,,/H were analysed based on the linear model, the logarithm model and the second-order
multinomial distribution model. The results showed that the regression relationship of the three kinds of model are very
significant for two significance levels 0. 05 and 0. 01, thus all of the three models can be used to fit the relationship between
saplings density and D,./H in those three kinds of forest. The solution of the logarithm model is the best by using the

correlation indicators of the coefficient and the P-value for each model.

Key Words: forest gap diameter height ratio (D./H) ; the structure of the forest gap diameter height ratio; sapling;

regression analysis
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TR ST, T RETE A b S e 7 35 B 1 o A SO0, 28 3 HE 4 FRMRBR b BT i A B B (V) %
A (1m®) FIEFRHFHCE (N ) RIS, e 0 sk e AT Il 03 7 BRI DG R 4L OF B
FEMIKF-H 0,05 F10.01 IR TE T, R FHFEAS AHOC REG S0 AHOC i E M BT A S HT R AE ST 2230 SAS
9.0 L Ty,

2 BER55H
2.1 MBREFE L Dy /H S5

TEFT AR Y 34 DAL TE HHAAPRARER 41 AITHASRARER K 33 D2 MARER 20 535845 B AR AR AR

o LI AR S RECR R 2E IR 1,
F1 3 KN EEHRBRES LOGHTE
Table 1  The statistic of three kinds of forests Dy/H

e . " X o 1 o g E S ik 22
B FEAA % T NG LeN e )
o . A coefficient Standard
Forest type Sample numbers Average value Minimum Maximum L. .
of variation deviation
K Picea spp 33 1.1315 0.4 2.32 0.066 0.0747
ALy PN
I j,[:/§ +$/A .. 34 0.7121 0.41 1.22 0.0379 0.027
Larix principis-rupprechtii
AR P. tabulaeformis 41 1.3327 0.74 2.23 0.0443 0.0591

MR AT LR I AR MOE S AR R L Do/ H SR (CFXIECY 1.3327) , KR 2 A2 MR 25 B AR i L
(Dyo/H) CFEMED 1.1315) | AU Y RARBAR R HE Do/ H B/ CFEIED 0.7121) , X FAERR
BOARIEE R IUTE R /N AR Z, B MR . 0 T RETEZE 19 BUARBRAR W LI 2544 734, L) 0. 2
NRIEXS BT 0 P ARG SEIEAE 73 535 3 MK B Do/ H S5 A S0 e, AR 2,

R2 EWNDHDy/HERSATHINESLL

Table 2 Dy;/H grades accounted for the percentage of survey samples in three forests

% kK ARIA Do/ H 59 EH 4 HE Different Dy /H grade percentage/ % FEA KL

ARPRZEA

Forest t Number of
orest vpe 0.2—0.4 0.4—0.6 0.6—0.8 0.8—1 1—1.2 1.2—1.4 1.4—1.6 1.6—1.8 1.8—2.0  samples

AL AR

Larix principis- 0 23.53 50 23.53 0 2.94 0 0 0 34

rupprechtii

A)F;M( 3.03 3.03 15.15 24.24 15.15 12.13 15.15 6.06 6.06 33

Picea spp

SR

AR .. 0 0 4.88 19.51 14.63 21.95 14.63 12.2 12.2 41

P. tabulaeformis

&1t Total 0.93 8.33 22,22 22.22 10.19 12.96 10.19 6.48 6.48 108

2 Hal DL RIS AR B P TR ARBR AR &5 L Do /H EE 43 #E 0. 4—1 Z 18], 5 97.06% , KT
1.4 WA MG . s TEARBRAR & L Do/ H LLO.6—1.6 Z IRk Z | i 81.82% ARG FEAkp
BEH Dyo/H EEAE0.8—1.6 Z 8], 5 70.72%
2.2 3 FlbRSR4S AARBR /N S ARBR U Y LU B

DIARBR IS/ N AR A b, ARBR P TE B 450 (V) S A AR, 75 31 3 FbR 2045 11 10 bR BRI 58 3 45t 5 AR R
N AR E (B 11— 3) .
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Fig. 1 The scatter distribution of gap size and the number of Fig. 2  The scatter distribution of gap size and the number of

young trees in picea spp forest young trees in P. tabulaeformis forest
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Fig. 3 The scatter distribution of gap size and the number of
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Fig.4 The scatter Distribution of seeding density and Dy;/H in
young trees in Larix principis-rupprechtii forest
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0.25 - ° ~ 016
T 5 © o E 014 o
£ 020} 090 o 012 o
< 015 63%08 8:; > o010 f 0 @ g@o
> . - :
2 0g O 3200 2 008 | 0629%
ke (@]
-§O.10w o) > 006 | 00%80
2 Q° g 004 ¢
g 0.05} E 0.02 +
O 1 1 1 1 1 1 J
0 . . . . | 0 02 04 06 08 10 12 14
0 05 1.0 15 2.0 25 Deg/H
Deo/H

Bl 6 HLIEMMGMEES Dyo/HWE RS

5 HBRMHRBES Dyo/H WESDT
Fig. 6 The scatter Distribution of seeding density and Dy;/H in

Fig.5 The scatter Distribution of seeding density and D ;/H in

Larix principis-rupprechtii forest
P. tabulaeformis forest

M T 2 Je P 3 AT Al i B R b B AR BRI  IE AR G (EURAR 22 0/ NI AR B 7 54 4 A4
RO ARZEARA, HF HLBRR A B L, 58 S4B I S R, AR ME S WK UK/ N5 A R i 2 [ Y HAR SC &, &
4 185 S IE] 6 JeAm A A I S ARBR AR iR FEZ TR IR SG 2R, DI 3 (AT r T RN Al 8 2 -5 AR A o b =2 ) A
S A TEARSG, I HRUR A U 1 181 2 e P 3 ORI 20 A D A LA, BIORE B o qR iR b, RE B 1) S A
Bt e S A BCR Z MR o P, A AR e FEARE D Rk PR3 EE M HIARBSUR /MY D R A R 1K P
FRE Sl S B o BEAT AL
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BRI 4 K5 K& 6 A R o A AR A B, I ELARBRAR i be -5 S0 T AR 78 35 i A i A TE AT G
(EAS ) R/ INBY AR BRAR w25 LU B X 1oy 4 S 58 35 B AN [T Y, I ELAS [RI AR 0 R/NEEIT ARBRUAS g LU X R R S FE
B A —E AR, B2 P AR ZE AR, 1002 PR R AR BE 8 38 Hm ANUA SZ bR B AR 55 LE 2R, 38 5 A 26 7R
LeARBR N SR OIS PRBR T AR SR i B R e | b S BRAL A AR DIRH G, IR 2R T — D RESE 0 %
JELAE AR A 5 B ARBURFAE D] 52 J L AN T RERG . TR B o 2 AR/ IR AR B 19 2 ERFAE X 1, ] B
W IE S MEUARBR T ARy B Eh PR 3R, AN SO SCRARBR AR o LU 24 5 11X M B 1, BT LS 3 O AR R/
HHE ARBRAR i FURE B AF B9 20 A7 S5 VKRB 2B 1) SR 2
2.3 MRBRNSEGEE B S RARBARE L Dy /H B EIASE R

A —JCL AR X ROSR Ke — [r Z2 350 0 A Xk =Bl ko2 A B SAL T AU S F 80 S Do/ H R/ME
—JCEIASMT, AR B TR R S H S HAG T ETXT R P E AHCRE(R) L R MIEMC RS, JFH
TELE VK2 0,05 F10. 01 PIATIE T FIATREAS I OC R BUGER UG RORR R (R 3 K4 K S5),

R3 EAEMHRMRERSRE

Table 3 The regression analysis table for Larix principis-rupprechtii forest

e 2R FHRZRE(R)
P 2 justed R? -2 -2
Model Parameter value correlation R Adjusted R o.01(n ) ro.05(n )
a = 0.1283 < 0.0001 0.8716 0.7596 0.7521
y = b 0.439 0.34
ysaxtote b = —0.0024 0.7986
= alog(x) +b e a =0.0914 < 0.0001 0. 8709 0.7585 0.751
yoT sty b = 0.1221 < 0.0001
a =-0.059 0.2106 0.8785 0.7717 0.7569
y=ax +bx +c+e b =0.2186 0.0047
¢ =-0.0353 0.2062
F4 mRREIERSHR
Table 4 The regression analysis table for P. tabulaeformis forest
TR ZH AHIE R AL
P 2 justed R? -2 )~ 2
Model Parameter value Correlation R Adjusted R o.0(n ) ro.05(n )
a = 0.0922 < 0.0001 0.8487 0.7203 0.7132
y = b 0.397 0.308
yraxwowe b = 0.0328 0.0138 ? 3
log(x) + b + & a = 0.1265 < 0.0001 0.8717 0.7599 0.7538
/' = alo x
! 8 b = 0.1243 < 0.0001
a =-0.0398 0.2749 0.8761 0.7675 0.7552
y=ax +bx +c+e b = 0.1462 < 0. 0001
¢ = 0.125 < 0.0001
x5 mEKREASHR
Table 5 The regression analysis table for picea spp forest
Y ZH AHIE R AL
: P 2 Husted R -2 =2
Model Parameter value Correlation R Adjusted R o.0(n ) ro.05(n )
a =0.1119 < 0.0001 0.8304 0. 6895 0.6795
. 444 34
y=artbte b = 0.0126 0.0138 0 0345
= dlog(x) +bte a = 0.1267 < 0.0001 0.8437 0.7118 0.7025
Jom sy b = 0.1324 < 0.0001
a = - 0.0497 0.0364 0.8558 0.7323 0.7145
y=ax* +bx +c+e b = 0.2401 0. 0004
¢ =-0.06 0.111

MR 3 AT, 3 RS R L5 AL T AR AR 8 R RIAR IR g LU 2 ) B4 5 R I, — B 22 300 A A5 X
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N HIAHSE BB K R =0. 8785 , kMR R Z R =0. 8709, X 5 il i /N R =0. 8716, XF THEAH 56 R Bk
55,3 PRI A OC R R R T IG FHE r , Rk 3 FRAAY R 0] LU AU A AL 75 ARG 25 B8 FIARBR A% 55
FEZH B KR RTS8 P, W 23050 B A 808/ T 0. 0001, BRI 2801 Al T A8 v] DL 3Z
M 553 AR AL AT S BT R Y P AEA /N T 0.0001, FF LI S B R S S B EL 2R 0
¥, HTSEORE— B R IER T 3 R 9 A 56 R B 25 R K (9025 =0.0076) , PR I FH X A5t
TS AU A L7 A PR ZIA 35 B FIAR AR 5 LU BB S B, AR e 4 3% 5 v [R) 1 A 45 31 0p Kb R 2 3 FbAk Ay
LA TIAA R Ko = A2 ARG 4 B2 FIAR B A% 8 FU 1Y) e (AR R
3 HZit5itie

Ot 3 Flibksr 45 A B2 BRAZ 8 LU Do/ H FUEE AT A3 A AR IR K CFYIME A 1. 3327) , IR B = A
IR 1.1315) , AL IEMH AR/ N CERME R 0. 7121) o 3 A BB PR K FHN T35 A BSR40, s 3238
O3 A TERAR AR IR X 38, 25 55 2 B T, — 8 BB AR T R LG 55 SRR, SE28 s td/0N , hiiAed b v
AR LE S5 A RAT IS, B 0 A P VPR A e VB DX 3, 2 B AR T30 B 45 /0N | T LR AR Bt A /N 6 25 /)
It HAER m o, (SRR 24 e 28 BRAR 0 1L Do/ H e KA L & AR B -2 5l 28 Bt i L Do/ H
B

()3 b X ARBR I/ INFIAR B AR 55 L 9 A4 R 1) B T A5 ARBRAR 55 b AR IR R /N B AT R P 43 P o
B, I L AR XA K R 2 T AR A RN 3 K445 H RIS S D,/ H AE—JtIRE 4y
B, AR YRR ¢ R B S P EAG IR XS 3 Rl AT H A, 5 ) 45 B O B Ay e £

QFEFR 3 F 4 MRS o, TS RAMEARA SHEBI A S By Z W A B R X R 235 B 5 D/ H 3545 1)
L= 23 AT, AR P A DG 2R 0TI 2 bV A MR R TSR 2, A MR 55 . DR AT AR b I A ARBR F
WU AR 2 SRR KN B FE AT DG LRI AR AR, 1T 2= A2 MOBRIR T 32 58 38 A 0 AN E SRR BR R/
A G I SRR R R S G A RO R VER | RAREE MRS A SR DA G . MBI R
MRBRICTE A7 ] BRI R A A7, LA IS 2 JoKs 1 422 52 e PR R A A b et J2 40 i A R, %o A st B S v
BREHJCEMEER . I 4 B 5 & 6 AT XS T MRAAEIG T i FA K, SARBR AR &5 LB /N, RS AR B T
AR, (A28 o A B /0, T UG TR & 7 iz A 5 AR K AR AR R 212 5 T Jeas i, IF ik
A, B I S ARB S LA AR AR BrA0E I Ll R 3 R 2 AR BT 1 =X 2 S A kAR,
AR AT 42 119 , ARJLIEARAR b 57. 69% 200, T 5 %) 33 R Foft A 3 A0 A b R AR RE AR %5 RE AR B A2 18 HE AR /)N
TR AR AR A 1T BRI LR B g AR A T AR . X T A2k, & 285 15 il 5 AR B A g B 1 185 i
B, HAMRBRAR 5 LR B — 8 KNI IR 35 B T dRask b | 2 A DG IR MEL A IS . = A MR TR ik
HREEWREA NI, & 66.67% > TR TG BT RFSE 2008 o AZK S PEAR A0 R A i B 2 el 45 Pl R AR
JITTE 15 PR B 2 1 P AR B A 1 b R0, FR DA B 53 B T AR BRARS 15 bE 2 BRMOR AR B 1 — D E 46 R

WP ARBR AR i LR ARBR ) — A B ZERAE T, B S AR B N R BE BT 555, R RE S A TN AR B
128 1o L Bt A ARBRAR I 28 A R | I 2 st RE 2 28 T R AR R T JE 78 2 B B A Ak, BT LUK B A28 ey LU X i 53 R
MENE AR HEMER . AN T K #a SRR ey P o A5 R S AR R e LA 3 IR R
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