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Air purification function of forest ecosystem in Helanshan Nature Reserve of Ningxia. LIU
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environmental Improvement with Forestry and Fruit Trees, Beijing 102206, China).

Abstract; Assessing spatial distribution of air quality purification functions of forest ecosystems
can provide reference for ecosystem management. From aspects of negative iron supply, absorp-
tion of SO,, absorption of fluorine, absorption of NOy, dust retention, PM,, retention and PM,
retention, we examined the spatial pattern of air quality purification functions of the forest ecosys-
tems in Helanshan Nature Reserve along the horizontal and vertical gradients. Results showed that
air quality purification function of the forest ecosystems in the reserve was substantial, with nega-
tive iron supply being 1.426x10” + a™', PM,, retention and PM,  retention being 361.27 and
77.44 t - a”', respectively. In the horizontal direction, the substance amount and capital value of
the forest ecosystems was the highest in the central of the reserve, followed by the south, and
least in the north. Both substance amount and capital value in the five management stations of the
reserve were in order of Dashuigou > Maliankou > Suyukou > Shizuishan > Hongguozi. On the
vertical gradient, the substance amount and capital value of the forest ecosystems were higher at
the altitude of 2400-3000 m than at 3000-3500 and 1800-2400 m, and were higher on the
shady slope than on the sunny slope. With respect to forest types, the air quality purification
function of shrubs and spruce forests was the largest.

Key words: air quality; horizontal direction; vertical gradient; Helanshan.

[ K B & 1R (2017YFC0503804 ) | H [ ZRARAZ 3 Je 4 A B G 235 DFAN B 5T ( 2017-R28 ) AR} 401 397 ik 55 fit g e 18RI 366 b 2 158 - A Sl
AR T REIR TR FIAHT 0 (2011 BRI L) (TT9R) (PXM2018_014207_000024) % B,

Wk H Y : 2018-05-18  #E%Z H . 2018-11-19

* WIRVEH E-mail ; niuxiang@ caf.ac.cn



XA - 7 BB 22 10 AR DR X R S R G R R DI g 421

FRMAEZS R G0 Bl A 25 R G0 F 4R, 78 L ER
A ARIERTTRE , AN LRE S A N SR A T AR
P B N SR T B KW W 5 W RO B0
(B4 2005 ; Goldsmith et al. , 2015 ; X1 ik 5 4 |
2017) , DR, FRARAE 8 R G002 AL 352
A ZSIRET, IR ISt 5 i 25 28 5% RAt 2 i R (B
W5 2014 RFEE,2015; Jia et al. 2015 ; FH Z ML
J1,2015) , RGN0 R R, Bk L AL
IR, ATTE R B R A FALUE N
NZEHE A R A AR = &, oA ok 1) A= 2%
At S0 g 7 7 7 3 HL A R 1Y) P 22 B A & (P
B EE 1999 ;44,2012 ; Melvin et al. ,2015) , 7E4:
AL H R E A AR, AT R K gk
FF Vs R A AR 25 PR 10 75 2R BT i 510, Sk fkt Bl
AT BOR BUR 2 (25 F 47,2009 B2 55,2013 ; Ca-
macho-Valdaz et al.,2014) . Q0fa] Jin s ol A= 72 4t
W, R IR b & R MR S R KRB
DIReE R AT H5e 5K 1 A #4445 9] 8 22 — ( Winter et
al. ;2009 ; PG HKSE, 20155 o ¥ 22452015 ) , XX
— IIRE A ERA A PEAN XT38 AT AR AR
ELRA A X R 2= 48 548 R R A &
FHIINSLE X (Liu et al. ,2009; 81 T4 2014 Ray
et al. 2015 RIKF5E,2015)

TERBCENL T TR PG, £ AR I,
X — AR B I3 o0 b AR HH 25 BH RS VD AR A=, O TLAR
NPT e 22 42 (8 TRAT:, A5 250 b BEL 424 5 A B /b
(AR AS AV B SR A R b A B i b is 55 1
KR SRR & WE 75 KR, P85 S, S5
T 258 T RAP R A A EY W&
it (Liu et al. ,2017) o X7 Z B 2 I BRI A UZ
PR B SR, B T S R DR B AT, R
JSEJEFE B T — T8 KSR 0 A 25 5 e, B 141 37
JR A A2 4 St T A R A T
NATTER) B AR B (4 7556, 2012 ; Pang et al. ,2013) ,
PR, 6 T BB 22 1 A SRR R AE S R G
RS IRSEDIRE M PEAR , BEAE IR AT F 7 E
22111 ARG DX R A OG5 AT PR3 X 7R
PRI E LR, 8 OR3P X BRI 2278 A B

EE R H 28 EOA SR 4K, L
FEH AR AR S AR A 2 )5, 6 F A SRR
PIXASIBLRDC A T R AEAL , JCHE ST AR
X ARSI RE AR AR N AL . AR

WA A N BRI AR AT AR R A S R S
JIR 45 HBREPEAS BLTE ) (LY/T 1721-2008) Flrf4E A R
] [ R o R AR A 2 2R e K e o L
%) (GB/T 33027-2016) KATT E A 2 I AR A DS
RGN 5 3ty B &) 20 85 BIOUR I A5, R T
B2 11 A SRR DX AR AR 25 2R G0 (6 A 5 3l 1) AR
A 25 3 T O A T AR AR TR IR 2R R A RN 2014 AR
71X OB 6 U A R A A R W T R 2L e
SRORAP DX BRARAE S R GE i A KR SR D B T o
S AME AL IR I RE I 23 (AR R, LAY RE A%
SHENTEM, 325 AT A SR =N, N
TR AR IR 208 e 5
R TRIZEALA SRR DX B A LA G RS A 5 B A4t
S FBFEAE

1 WREHR

TEABE L ARG AL TR 22 L BRI
B A B, MBS AR I T A LT kT B B 2
8 OFH BUREL JEMREE R O H  7E
KIS AR EZWT IR, M B AR BR N 105°49 E—
106°41'E,38°19'N—39°22" N, J&}- ¢ 15 1 JifL 5 i 154
Z Ao ek, BAT MR KR M SRR, & 4F
TR, FEZ mF, H I, TR, 47
BIR-0.8 °C, M fm il B 25.2 °C, W o S A1 Uik
JE-31 C, PR FE 200 ~ 400 mm, FF 7K Y
ENT I A L), RAERE K & FEE DT T—
9H,

TRBL L F AR SRR ) X R AR 2
R, MBS AL T E L PR XA S T AR
193535.67 hm* , A A IR 18992.23 hm?*, i T H B
2210 H ARG DO G TR 9.81% 5 i K b 1T AR
FIE AR I T AR 23 501 K 7693.44 F19014.05 hm?, 4%
M BT AR Y 3.98% F1 4. 46% ; BLMK T 1L T Hb
157835.97 hm?,

2 HERESRE

2.1 FdErkRIE

PEAR TR FH 0 508 U5 A 3 - O ZRAMAE 45 34 7 4L
PR T HEA I E R AR X R 3 A4
FRMRAZS 38 1 6 Al B UL 3 o5 %) 4 300 15 3000 5 90
(B 1) ; QFMFEEE B . TEW = I EREK
H AR PR IR G UR — A J 2014 AF R A AR B



422

ARG H38E H2

PEA S5 A Ot S A R 4 - S AR T T
B BN FIE DA AR A 2 28 SR B0 | AR 40 10 30
R AETHAR AR A% S E A5 2014 AF3AN
2.2 SRR BB A S
AAIFFE AR Hh A N R SR RO A7 oMb A o R
MAES RG MRS D EEEATRLE) (LY/T 1721-
2008) , X T B 22 1 [ SRR X R AE B R G
RS ABE TR T ) 3 & A (2 0 A T T3
HABPRKR R TFE i AR E 1 (ER ML
JR1,2008 5 H [E AR ARG IRAX ST 52 00 H 46,2015 ; I 3R
HE,2016) .

3 ER59Hm

3.1 FMESRGEEKIIAEIREN K315
MFE 2 AT R, 7 A 221 A AR PR X AR
EBRG T ERE T RN 1.426%107 4 - 47 =k
B FRAXNZ et B E T T E A 21 A
RO X B B - i, O AT B 2 1 TO O 3%
HER, TR H AR XM S RGN
PM,, il PM, 55338 361.27 Fl 77.44 t - ™' Hii4H
BRI A FH 3 3 Tl T B A L I KRR
AR PRAETE 2 A KA A EENE L AT L

®1 TEERZLUBRARPRFAKEUXSIHMEDEITMHERERRITEAR

Table 1 Evaluation index system and calculation formula of air quality purifying function
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Fig.1 Distribution of forest ecosystem service function of
air quality purifying monitoring sites in Helanshan Nature
Reserve Region of Ningxia
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Fig.2 Distribution of air quality purifying function values
of five management stations
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Table 3 Air quality purifying amount of ecosystem services of different forest types
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Fig.3 Vertical distribution of air quality purifying function value of different forest types
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