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Effects caused by highway construction on plant biomass of roadsides in longitudinal
range-gorge region

LIU Jie, CUI Bao-Shan, YANG Zhi-Feng” ,DONG Shi-Kui, YAOQ Wei-Ke  ( State Key Laboratory of Water Environmens Simulation , School
of Environment , Beijing Normal University , Bejjing 100875, China) . Acta Ecologica Sinica ,2006,26(1) :83 ~ 90.

Abstract: Taking Dabao (from Dali city to Baoshan city) and Sixiao (from Simao city to Xiaomengyang town) highways in
longitudinal range-gorge region as examples, the biomass of different vegetation types (arbor, shrub and herbage) on the sampling
points (the distances to road are 5m,20m,40m, 80m, 120m and 200m respectively) and their contradistinguishing points under
different landforms were measured on spot. The affecting characteristics and intensities of highway construction on plant biomass of
all sampling points were analyzed by contrasting the measured values(between the sampling points and their contradistinguishing
points) . The function equations of plant biomass changing with the distances from road were simulated with method of regress
analysis, then the affecting scopes of highway construction were identified . The affecting intensities and scopes of the two roads
under different landforms on biomass of different vegetation types were also compared in this paper. The conclusions are as follows:
1) Highway construction affects plant biomass of roadsides through changing the quantities of green vegetations and plant

photosynthesis. It’s impacts include two types,the impacts on arbor are mainly negative while the impacts on shrub and herbage
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are mainly positive.2) the curves of arbor biomass changing with the distances from road present form “J”, with their maximum
values of all the sampling lines located at the most distant sampling points, while their minimum values located at the nearest
sampling points . The curves of shrubs and herbages present “singe apex” form, their maximum values are located at the points
which are 20 ~ 50m distant from road . The plant biomass values of the sampling points which are very close to or faraway from road
are lower, while the minimum values located on the sampling points which are 120 ~ 200m distant from road.3) Effect caused by
the two selected highways on plant biomass differ greatly in the affecting scopes and intensities due to their different sections and
landforms . Dabao highway has the higher affecting scopes on all vegetation types along the road than Sixiao highway . As for Dabao
highway has higher impacts on arbor than Sixiao highway in comparison with the lower impacts on shrub and herbage than the
latter. The compared results of affecting scopes and intensities between the two different landforms meet the following order:
mountainside > mountaintop, while affecting scopes among different vegetations are: herbages > shrub > arbor, and the affecting i
intensities are: arbor > shrub > herbages.

Key words: effect; plant biomass; highway construction; longitudinal range-gorge region
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Fig.1 Research region and roads
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Jinshanjiang River, 23.Dali
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Table 1 The basic circumstances of selected sampling lines

BESER BETLEEE EBHR(m) i HEHRE
Road and sampling line Longitude and latitude Altitude Landform Type & of vegetation
B N25°02'1”; E99°43'05" 2278 LI TR [ 45 25 ~ 30° SR, AR B
Sampling line 1 Mixed broad-leaved and
ZH 1 N25°02'14"; E99°43'05" 2194 Concave slope on coniferous froest , unaffected
KRAK Contradistinguishing point 1 mountaintop vegetation
Dabeo highway 445 N25°27'12";£99°23' . 37", 3" 1944 B 28 - 33° BRI, 8RB
Sampling line 2 Evergreen broad-leaved
&2 N25°27'29"; E99°23',37".5" - 1950 Even slope on mountainside froest, unaffected vegetation
Contradistinguishing point 2
B3 N23°06°46.8" 3 E102°46'2. 0 1970 LT 3 20 ~ 22° KA, BREE
Sampling line 3 Evergreen broad-leaved
BH3 N23°06°47.4" ;E102°46'2.2" 1931 Protruding slope on froest , unaffected vegetation
BN Contradistinguishing point 3 mountaintop
Sixiao highway #f 4% 4 N23°04"35.9" ; E102°44'35 7" 1585 LB 3% 27 ~ 30° HRWEEH, A AHS
Sampling line 4 Evergreen broad-leaved
BR4 N23°04735.9" ; £102°44'35.7" 1498 Even slope on mountainside  froest, unaffected vegetation

Contradistinguishing point 4
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Wt = 1.2482 x (- 5.5774 + D)’ (1)

B, W AR, (Vhm') ;D A2 (em) .

(QEARMEAR ERBERBLRE 2mx2m BT 10, 8B EY G, EMHE S FIFRE, B
THERECER (e’ ) FE,
1.2.3 i+t G4 R A SPSS12.0, EERA S ZHT BB E S .
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Fig.3 Effect coefficients of highway construction plant biomass on the sampling points along highways
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RAFEA) . LA, KRBBEABEX UEBEEAEYEYRBOHWBEERK, N 285m, BMEEL
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BT W KR > BUPOLE > T > 0+ B > BAR > FR,

£2 FEHRKETAFREALBTFREAXAGEWROEHE XS
Table 2 Analysis on distinctness of effects on biomasses of different vegetation types under different landform conditions along the two highways

EWETF Rk TRER F{i ERBEN

Affecting factor S8 df F valure Significance
B% B Road 815956.47 1 1212.29 * *
# i Landform $15956,47 2 1081.34 * %
A WIS HS Vegetation type 815956.47 3 1422.58 * %
B EE + M8 25 Road + Vegetation type 815956.47 7 1647.69 * *
H AR + M Landform + Vegetaton type 815956.47 6 102340 * %
B BE + #AR + AW A Road + Landform + Vegetation type 815956.47 13 101.08 * %

* ¥ p<0.05

*3 li&ﬁﬁ*ﬁ?iﬁﬁﬂﬂbiﬂb!ﬂﬂil’&lﬁiﬁi&ﬁﬂa‘]mﬁﬁﬁ
Table 3 Changing equations of plant biomass with distances from road under disturbances of highway construction

BB k)] bt 4 EHF# Fld TRER BEH «=0.05
Roads Landform Vegetation Regress equations F value d.f Significance
LT F# R Arbor Y = 16.7635 + 2.7145X - 0.0088 X* 234,63 3 * x
Mountaintop ¥ K Shrub Y = 5.0555 x (0.09983) X 19.38 4 * %
KGwED M # A& Herbage Y = 6.5101 x (0.09964) X 15.86 4 % %
Dabao highway (11 J# Ft K Arbor Y = 30,4168 + 2.1949X — 0.0057X° 331.01 3 * %
Mountainside ¥ K Shrub Y = 5.6874 x (0.9971)X 14.59 4 * %
B & Herbage Y = 6.5923 x (0.09964) X 15.88 4 * *
I Ft K Arbor Y = 74.1052 + 3.3471X - 0.0104X2 504.2 3 * %
Mountaintop AR Shrub Y = 3.8010 x (0.9984) X 20.41 4 * %
BARELR B & Herbage Y = 3.7441 x (0.9953) X 17.72 4 * %
Sixiao highway (L[ Tt K Arbor Y = 86.6033 + 2.1104X - 0.01012X2 40,59 3 * *
Mountainside MK Shrub Y = 4.2340 x (0.9972) X 12.89 4 * *
B Herbage Y = 4.1723 x {0.9954) X 15.60 4 * *
* % 0=0,05

Fd4 TEEALBESARMFGTHAEEXINENRYOXEIER
Table 4 Affecting scopes of two highways on biomasses of different vegetation types under different landforms

Y KRB E B Dabao highway BB AR Sixiao highway
Vegetations L T Mountaintop 111 Mountainside 111 T Mountaintop 111 /& Mountainside
Tt AR Arbor 145 200 125 140
# K Shrub 220 210 170 180
B K Herbage 260 285 190 210

2.3 BUWERESN _

2.3.1 WHEBHEWEWRESY HEITHAEABRNBRENELATABREYENE W ENAETY
We,4 FAELR BB IR BB R E (A XHE) Y M A A B Sm HE R4, 25104 -0.74, - 0.83, - 0.71 7
~0.79, 8 /IME 7 Hi B2 B ES 40 B 200m BE S AL XHEIEIE R 0. MAMEAEY FEZIRANBRBERY
EEEW, ABEIRAE 4 KRR L EAEY B R w55 R KA (X H) 3 Bl 7 BE &2 B 20m B &
b, 431 49:0.75.1.24.0.5 Fi1 0.96, B /MME (a3 {5 ) 3 ) B AEBE B A4 B 200m B 4k, 40 518 : - 0.01.0.05,
0.01 F1 - 0.07; M ERZEY BN E W BB KMESFH:1.63(BERHARE 20m) . 1.6(FEERE A B 20m) .1.27
(BE BN B 20m) F11 1.30(BE B8 2 B S0m) , Bt/IME (4 %HE ) 2 th BL7E BE B 20 % 200m B 540, 23125 . - 0.04,
-0.02.0 # 0,

2.3.1 MEHZHEWBREMSN HTARAEZNBECEMSEETEAR REABRBRNARFL L
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EXRBYEYRNOEVREOIERA, AXRASHRLEREYEYBHELERE (2K 3) MREL K
SRR E A KW EYROERNRRR (AR )BT TR RLE S XA, A0 IEE R
i R B 0 R A M 20 o B KR A A B W R L BB B (B ) I AT AR, 40 B 5.59 1 29953.22; | /ME ¢
Py I R AR A BRI L TR B B (RELR 3) MR, 5L W BE FO v R AR 2 510 1.76 1 18.22, KIRE
B (BER | MIRER D)MW AT AREDENEMBERX TE MR ELABGRMFAMBRRAET (LR3I f
RER 4) AR B AR Y A Y B AP WRE/NTEALBHERASRGT  ABE R & HFLR EAREH ‘
HREMERBRERL A > B> EAUREMRRMHTABBRNBWEBE(HL1 52,843 54)
W I > TR i
Qij = Max(Qij)/Min( Qij) . (3)
Kb, Qi AABBRTRT | #45%,; XEYEYRKEMLEE  Max( Q)0 i HLk) XHEVEVRHEKR

Wi 5208 (/hm’ ) s Min( Qi) & BELR j JAE 4 A W B A B/ B B 1B (b ) o

Qi = jf(X)dx (4)
R, 0 AR B R A BB RFUR b N AR | RR KN BN
VTS (m) ()0 § RER j 2SR A0 2 4 B WELEE 5 A B /S AL B B T 7R

£5 FAEWELNBREFEAMREGF THFRES LAY EYRGENREE
Table 5 Affecting intensities of two highways on biomasses of different vegetation types under different landforms

F AR ¥ 4y B Dabao highway B/ B 2 B Sixiao highway
il Bl ET T T EYL T T T
Changing scale Cumulated effect quantity Changing scale Cumulated effect quantity

1L T/ Mountaintop FFA Arbor 5.22 24798.6 3.83 23271.74
A Shrub 1.76 32.58 1.88 18.22
H & Herbage 1.88 40.45 3.52 22.73

11 B Mountainside FFAR Arbor 5.59 29953 ,22 4.62 27056.01
# A Shrub 1.77 27.84 1.98 21.37
B Herbage 2.35 47.71 3.06 28.30

3 itig

KR MEYRE N KA UM ESHRERRATRNECAILASR. BRPWEYEDENE
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RETHABAREFRY ., REABRERELEMEREXMYNBARAEALSERSER LB ITLME
WMERTETEN, BEABKEEREEMNTHRE B EIEBRE. TR G505 HETREERL
BROMYNEE S 5EAERNEYERETEEE RS EL RS Y ERETF BN LR,
SEMBBSESATHRERRT AR, REBLYXESEFHRZHE(E O, HAKE
BFRTAESHFRAABE EYHZEEN, BYHT YESHTFREMEEEXN, AWERZT R
B, e AR BEZAMA LS YESH TFTREZERERN, HYAGERALBRERUE, HY %
BUREEIE, TR, ABEAXNEREYNERERA N EREMEGRSEAPRH, Z &R YK
EYEFAERE, KEWRESERARTEMTRARKGENMEX, —BWEF, EREERAKE ER
KIS AAE YR B T HRIBE KR, R A BT X FHEK S REYZ BT HRBE D,

TERH H A BT b YR Y RO AR 5 A2 B T AR B ROLTERRIE PR AL IR R . BT
RRBAAEEEBR N FERAAMS BB HEEHSEHE, FARKL FREMA, A SEFMK
B AL TR o AREBN R, AR FA T RE 00 MRS TR &AM T R E R
M M EEAEREBRBERMILEEE, LR SBEMAESESHFEARAL AEYRZINE
MR ERK, RAALBEREMESLATABRNEYRES RO/, RO BHER ARAFETMES. BA
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3‘% " ,r_%i i % {E}# EZF ¥ 1%'\ . Fig.4 Edurance curve of organisms to environmental factors

EEAABEOAA L MYEYBRRAE-SERAANEAK, 23 -EEEEBESRRREH 5SS BANE
BEREY S, ZEEMAABBRENNREYEYBROERLER., HEALABEAFRMRE &G TX&EXEYE
VBRHWEWHEMEREAN R, HAABEE, KERENEZHERBREX, HBRLE S TH/EHBR, X
SEXBYEYBRNERDLR NFALYENEWBEXTE DMK EANELEYSRARR, ZET
ABBEM ELEXENNER W, BOEEFRTARE, HERIRPFNRAARENHEA R KK ET TR
WEEYECRANG REYREMBERTRRE K, ARSI B, 532 B L 2 B 21
SRR LA B AR B RN, N2 B3 A R R AL, X 45 2 M W AR A B A B e Y L R R B 4 KT L T B
B, FRMBBBLE , FARLFREMA, ZABKBROYWBRIGEEHY L TNRA, ZARBRN
RABHNEER(GABRRBERRE T HXREAG, BaRE T ABRBROAEEW), ZRWRE /D, T
EREEARTRAEANEFA LY EAEHYFEREYE /N ZIAEAMBARANEBREAE W), L2
HYRBAX AR AFNREEREE, NZH THRE L EHEER, A BB HAYR MR LR
BEHAKTEK,

4 #Hig

(DB EABRBRMNEXEYEYR OB WEEERWR . IFA R T2 5 bR v, B w58 B BT E A %
TR 55 s M A A B A 3 B8 52 0F 1 S ), B VR SR BE B BE A\ B S R, B B TP iR

(2) 5 TR 2 s i 5% 0 AL 0 A 2 e 82 PO R B P B R  B  tb  AR F FAE  S BU T RS R, KAR R X & 36
AR A 0y B 0 R TS L X T R A R W5 B K T BN, o B ) B B o B /DN TN s RN R s A A
BTHEWEEMEE, B WES LTHAKBRMSXMYEYENEMRERE A >EEL>EA;
BEmEEwE . A4 >EA > K,

G)GERYHEBREAAERN N EREHELEYENRAER MBS TEYERARMRE
MYE,EERETHYWABESRER BEABBRERAIRWERSOHYNERERLAGHER%E
AESRENHEYRZETHEW,

(AEEHRE - BANABRBROEHYRAEN, MAXANNABRBER N EEHEYEYRNERWEL
I, XFEHETHREE, KAEXRAREFRCRMN T FEA B3 & 30 Y4 Y B iR 0 38 B
B IMERT T HEMILE, X EUEHRFHBAHN.
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