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Abstract; PM,, concentration and leaf PM,  adsorption capacity of Pinus tabulaeformis artificial forests at different altitudes
on Beijing Xishan Mountains were analyzed, surface micro-morphological characteristics of Pinus tabulaeformis at different
altitudes,were observed using electron microscopy, and differences in leaf PM, ; adsorption were then interpreted. The results
revealed the following: PM, concentration decreased as the altitude increased; diurnal variations in PM, concentration
displayed a typical bimodal curve for the Pinus tabulaeformis forests at different altitudes; the highest peaks were observed

at 7:00 and 19:00, while minimum concentrations were detected at 13;00—15:00; PM, ; concentration was the highest in
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the winter month of February and the lowest in August; annual mean PM, ; concentration at varying forest altitudes was 84 m
((102.28 + 18.44) pg/m’) > 110 m ((94.18 + 18.34) wg/m’) > 160 m ( (81.53 = 19.23) pg/m’) > 230 m
((75.39 £15.71) pg/m’); PM,, adsorption amount per unit leaf area decreased as the altitude increased ( PM,
adsorption amount per unit leaf area reduced by 23.25% as the altitude increased by 50 m) ; PM, adsorption amount per
hectare decreased by 26.43% , with the Pinus tabulaeformis forests at different altitudes exhibiting annual mean values of 84
m ((8.61 + 1.08) kg/hm®) > 110 m ( (7.30 + 0.94) kg/hm*) > 160 m ( (6.35 + 0.99) kg/hm*) > 230 m ( (4.34 +
1.14) kg/hm®) ; leaf surface texture was rough at the lower altitudes, with a high number of particles inside and around:the
stomata (a function more conducive to PM, 5 adsorption with respect to leaf morphology) ; and leaf surface texture at the high
altitudes exhibited opposite features. Air quality at the high altitudes was superior to that at the low altitudes, and plant
adsorption particles were higher at the low altitudes than at the high altitudes. The results can provide data support for urban

afforestation and purification of the atmosphere using forests.

Key Words: varying altitude; Pinus tabulaeformis forest; PM,, concentration; PM,;; adsorption ecapacity; leaf
surface morphology

Bl 254t 2 20 A PR 2 . ST AL B R A bR LA S R TR T AR B AN DB 2 T SR ok 3R B T KA
G YY) HP AR PM, AR SRR SRR IR T [, 38 2 BN FET - SR I 2R 58 9205 K6 %, 5
BT ANz dERERTR E BB ER, B SR e RN P, 20144 2 A U5 PM, o e — B 3k
900 wg/m’,2014 4EF-3 PM, W EH 83.2 we/m’ it R —4bpifE 137.71% , b 5T 59 25 3o i B 15t
FE PR AL KR T IR BRI A R 2L, AR, AN 2438 B 2 AN ) A B Xt b o KA R kA7 7 K =
G T RAITORE Ak AR AL RN 20 A AR AE A RIS, )48 7 T R A0 IURE A4 1) SE AR R AE B A A A HL AT 22 1Y
B, REVFFUE A AR b2 S ALY, R DR e A O s 4o 4 s s SO i LA
BERIRORT S AR T B RS P B0k 4 Hh 2 3k ORI, s A A SR T AR B TR U, — BB AR A kL
F] A SRR | B SR RS 4 B4 A A BA R R 2 1 T R e X AR V5 s ) ) R R R I 9T 1 A
AT AEE P R ST AN R R ) AL TR/ A U 2 D AR AR, TN T 18 AR AT TE R 1 i 4
HHE 0.066—1.831 g/m*®" BN HE R DR AR/ INHHE B8 LLIAA (Ficus altissima) FNZLAE 1 B A7 i T AR )
AR08 0.98 ,0.75,0.64 ¢/m” Fl0:41 g/m” A A5 oA 4431 117 HUPG ]Sk F AR M B A A 2 B T K
39.47x104 % 7E VKA 22 95 RGBT 25 RN 3. 7% 1IN F] 16.5% , PM 1 B4 - 2020 10% , I 2.3
mg/m’ FEARE] 2.1 mg/m’ (BB 110 ) ; 76 FF s B AR 7 35 5 3.6% 42 155 F1] 8% , PM, VR B - 24 /b
2% (HFAERBR 4 0 ) TR TR A T AE R R 852 ¢ B 2121 t (9 PM,,, XA Y TR 0.7%—1.4%1)
PM, 250t BEAEE—A 10 km x 10 km (1) 25% B AR 35 R G SR U AE AR/ 90.4 ¢ (1) PM, , iX A 2S T
BT ISP 2 40 NIBET R 2 SRR g i) A7 I8 v HE e o AT DL AR D Ok 0 P 5 K T B

B b ek 25 28 BRI T 1 R R 2B R A0 i I R 3k T s R B 25K . b st PG Ll R A st T RORN S
Wit R A TR AT B (B AR S A P AT Sl 1 B DX, DR R A TR R 1 R T AR AR R S
UG EMER BN R Y BT e BRI TN T S AR AR e A AR ORI A A R
B RIS E AT L X T iR A SR ) AR Ak 22 B T A IR IR S 2 OB SS T Xeh AN TR A i
R RS SOBURL A v B 1) k23 A5 A0 FISURE ) W5 B i 32 282 50 B T 98 R DLARGE A ikt , AR SCHE b 5t 19 1 R 3R
ORI BEER 4 AP A BE (R A N TR, XS TRIVE B B T AA AR PM, SR B8 R i e PML, W B s A T A 5T, LA 4B /I
PM, 763 B B AR A 38 2% T AR AT B 6 PV,  BORE IR, )R AR MO AL R B 25 I e, A AR S ikt
B AT ARAF L AR 2K

1 MERFE

1.1 WF5T H AL
AEE VG 1 R AR FE A T AE B PG AR /NG L, AR P LR 50 ARy A, B AL 5970 hm® , A AR

http ; //www.ecologica.cn



6590 A E = 37 &

5196.8 hm* , MR 254 87% ,AEFE T & 634.2 mm AN 43%—79% , & FEAL 5T X e 30T 1) — J32 [ K 9 A%
RO 5 23 Bl 25 ASUBT B AR T DX A0 (H AR AR 2 SUB i AN f5 , 4F 48.394% I RACH 15 Y KA, Mty P 1
Shy B v v bR Bl N ShAE A BRI R R A A R 250 280, 2R 73 Bh. 3BT AR AL 45 o A
( Pinus tabuliformis) M ( Platycladusorientalis) . F 2 ¥ ( Pinus bungeana) J5# ( Populus) %5 , EERITEARA &
M ( Forsythia suspensa) U7 ( Jasminum nudiflorum) 2%
1.2 bk

TR AL T 118 T2 el ARER AR e A PR HC I T8 A D B AR I AR 2 45T L R g o Ay, [
RS-t 2 P 10 ) G AR el 1 AR Aol 72 el P R T FR R AR, AR S 6 b 5t 4 L B G R AR 2 Pl Ak e A
AT, MR S T 0 AR e AR A, B IBOAN AR 1 22 (84.,110,160.,230 m) FYiHIAL , 4 INEFIK BOGE T AT 2
NUEEIE =035 I N 0.83 , FEASF G IEA M, FAF SR 1 Fior,

R1 TRBHBBERER

Table 1 Basic information of Pinus tabulaeformis forest at different altitudes
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Altitude/m Age/ a Tree height/ m Diameter at breast height /cm P/ EW Bdb/SN
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160 13 5.43+0.65 5.66+0.45 1.82+0.36 1.76+0.36
230 12 6.88+1.22 8.36+0.87 2.03+0.27 1.88+0.43
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Fig.1 Diurnal variation of PM, s concentration at different altitudes for Pinus tabulaeformis
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Fig.2 Annual variation of PM, ; concentration at different altitudes for Pinus tabulaeformis
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Fig.3 PM, ; adsorption amount of per unit leaf area for different altitude Pinus tabulaeformis
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