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Environmental Assessment of Hefei Binhu National
Forest Park Based on LCA
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Abstract: In this paper, the life cycle assessment (LCA) method was employed to investigate the envi-
ronmental impact of Binhu National Forest Park in Hefei, and compare the environmental load indica-
tors associated with the development of park during three distinct construction periods. The results
showed that over the course of the 21-year construction and maintenance period, the utilization of die-
sel fuel contributed to 84.6% of the total environmental load, thereby emerging as the primary source
of environmental impact. Due to the extensive use of diesel fuel, forest formation stage (Stage 2) had
the highest GHG emissions at 75.9 kg CO, eq, which accounted for 43.3% of the total GHG emissions
among all stages. The sensitivity analysis demonstrated that a 20% reduction in diesel use could de-
crease GHG emissions by 13.55%. The use of green fertilizers in the seedling stage of planted forests
(Stage 1) can notably reduce the hazards of eutrophication of water bodies and environmental ecotox-
icity, whereas employing electric vehicles in the maintenance stage of plantation forests (Stage 3) can
decrease environmental loads such as global warming, PM 2.5, and freshwater consumption, although
it slightly increases ionizing radiation. Planted poplar forests has a high carbon fixing capacity, reach-

ing 158.6 t CO, eq in 21 years, which is much greater than the 1.3 t CO, eq greenhouse gas emissions
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caused by the construction and maintenance of natural forest parks. Consequently, the long—term
maintenance of urban plantations is of great ecological interest from the standpoint of carbon seques-
tration and mitigating regional climate change.

Key words: LCA; carbon neutrality; planted forest; environmental ecotoxicity; pollutant control
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1 £ 0.8 12 ha , i 36% , 4k S HEt FL 1 (71, N TR EL 20 5 Ay [ ¢ 1 i i i s %) 0 B 4L I 40 o 4T
oK, 4[] 22 i PR i ) B SR AN MRy F2 AR 1 BRAR A el A 12, LA S AR AR B AN B n , ZRAR T
APETE L RE T A R

SR, FEN TR MRORARARZE A b B o, oA ks AR Mo s (R MR (R A, T il A 24 Ak
NEFNBR BT, AR B IR R A5 o0 20 1 ¥4 % ARSI A B SR IR, 5 DR IR KR & B R M L1801k, i
T AU ) 28 S R NLO , HOR 300 & CO, [ 300 K5 . 5341 , S MMM 912 5t AS 7T 3k b 7 B2 Ak F7
RRLRINIE 1 7], 26 (B ARBLRET , CO, SO, AU AL 45 I RS BB R A, R fin 43Rk iz v 34
R PTGk 2 AR TR G 34, AT DT MAOGT Bl e 3R K ORI AR 2SR BE 1 A TR o] Z A 5 )

PR, N TR Tl B A A R B 58 5 Mi J2 B2 4 RN 22 15 T ), % S P R P55 071 g A 7 4 TR TPA X
TSR B b S ARSI AR UM EE A I (LCA ) J&—Fh FH 1A 7= i S
AR A 7= R T 2™ b A S 2 A T A A A i i ) vl e o P R S T ) i 3 R AR
SRy DR N T PR R R PR 2 7 2o A v ¥ Y B o [ R 0 A 28 s o P M T ) R AR el 2 o [ 5 —
A HIRBHAARI N TG A BB 5 B AR A T A T i 815 B fE A s SRR R AR S B 2, 2
B 788 SE R R AR E B RS . VE — N S BRI T 32 Bl A e T A AN AR 7 A 1 00
FRAFBNRANEAL o ASWFFEHIH LCA J5 3Tl A RE T ) 6 58 B2 Fel 1 e YA R B 358 67 i
1 MRE5ERZE
1.1 HREXH#ER

A B ) ) AR Tl 57 T e 08 A BT EIRIX AR &8 (E 117.3°,N 31.78°) , AR H 0] , 7 % B
WAL RS, AR 2w ], S T BT A 0 (B 1) o 2Bl s B T AR R 1072 h?, HeHp ZRARTE FLR 799
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R HH) kg 1.04 Lopes et al., 2022
A3 12 iy tkm 1924.46 Lopes et al., 2022
A IR L 249 012.45 Lopes et al., 2022
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e bl L 6 894.89 Djomo et al., 2018
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. T 1 ] kg 13.45 AT
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Bk kg 44.60 Lopes et al., 2022
AR HF ke 4.17 Lopes et al., 2022
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L& MJ 940 257.37 Djomo et al., 2018
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#2 ATHRHKEIA—LSH
A LS S B AR GEIRE R A st

mEAE 8.28E-06 7.71E-04 1.48E-02 3.09E-06 5.83E-04 4.30E-06 1.77E-05 4.43E-03 1.27E-03 2.19E-02
SLUEJZTHFE 3.78E-06 3.54E-05 9.98E-04 3.11E-07 4.96E-04 1.58E-07 1.29E-05 1.59E-04 4.96E-03 6.67E-03
FH B A 6.77E-06 2.82E-04 5.23E-03 5.48E-03 5.64E-04 1.26E-06 4.79E-06 0.00E+00 0.00E+00 1.16E-02
R NZE#EM 8.71B-06 1.79E-03 4.76E-02 6.18E-06 6.18E-04 5.22E-06 1.30E-05 2.42E-02 2.76E-04 7.45E-02
PM 2.5 7.44E-06 3.57E-04 1.22E-02 3.90E-06 4.11E-04 2.20E-06 7.78E-06 2.91E-03 1.79E-04 1.61E-02
HAEAERTFEE  1.03E-05 2.10E-03 5.60E-02 7.30E-06 8.26E-04 6.10E-06 1.54E-05 2.82E-02 3.19E-04 8.75E-02
Fifi H 2 1k 1.23E-05 5.43E-04 1.40E-02 3.18E-06 8.01E-04 3.10E-06 2.23E-05 6.02E-03 8.40E-04 2.22E-02

WK EEFRML  6.83E-05 2.15E-03 8.01E-02 2.72E-05 4.11E-03 1.42E-05 5.70E-05 7.75E-04 1.99E-03 8.93E-02
MR BRI 4.53E-06 1.22E-05 4.22E-04 1.02E-05 2.81E-04 9.55E-08 2.86E-05 4.28E-05 1.66E-02 1.74E-02
AR ZSTEME 2.27E-05 4.55E-03 2.78E-02 5.72E-05 3.67E-03 1.02E-05 3.50E-05 4.42E-05 2.31E-08 3.62E-02
WKARTEME  1.71E-04 7.08B-03 1.69E-01 1.54E-04 2.08E-02 2.10E-04 1.18E-04 8.29E-03 3.26E-03 2.09E-01
WFPEASTEME 1.06E-04 6.35B-03 1.31E-01 1.25B-04 1.57E-02 1.50E-04 8.93E-05 6.48E-03 7.20E-04 1.61E-01
MNABUEREYE  3.48E-04 3.82B-02 9.79E-01 1.04E-03 3.10E-02 2.62E-04 4.53E-04 4.30E-03 7.58E-04 1.06E+00
MEIEBUEFENE 2.56E-06 1.81E-04 1.48E-02 1.03E-05 3.18E-04 1.06E-06 1.11E-05 3.66E-04 2.51E-05 1.57E-02
+ i 2.39E-07 3.82E-05 1.84E-03 1.78E-07 1.90E-04 7.89E-08 9.94E-05 0.00E-+00 0.00E+00 2.17E-03
B EINAE 1.62E-08 1.51E-07 5.84E-06 2.14E-08 7.32E-07 1.04E-09 2.53E-09 0.00E+00 0.00E+00 6.76E-06
WA EIRINFE  2.15E-05 2.08E-03 3.51E-02 7.00E-06 1.13E-03 7.58E-06 1.57E-05 1.27E-02 0.00E+00 5.11E-02

WRIKIHHE 5.58E-07 4.92E-05 1.26E-03 4.15E-05 5.03E-04 1.86E-03 1.16E-05 0.00E+00 0.00E+00 3.73E-03
ATt 8.03E-04 6.66E-02 1.59E+00 6.98E-03 8.20E-02 2.54E-03 1.01E-03 9.89E-02 3.12E-02 1.88E+00

2.2 IMERHES T

N TR AR BRI ARAE 73 A7 W3R 3 s o = AN Be i i &8 UM S HE R 175.24 kg CO, eq, Horp
Stage 2 HEMCE e i , N 75.86 kg CO, eq, [t Stage 1 1 Stage 3435175 1 49.4% F119.6%., Stage 2 [t PM 2.5 FE
W R, M 0.17 kg PM 2.5 eq, o5 A3 THERT & A4 41.46% , 1 Stage 1 11 Stage 3 43 51 &5 H 52.94% F15.88% .
KA CH, CO, TN O 58 3 H A A 2 i % UMY T2 B, 7 N T AR il R o I % A B
Bk 3 2R A T CO,, 1M1 CH A N,O R HERCRT BER A TARAK b RO BUE Y , O T 3 Wi it = A HE
KR 2 5 W E 15108 . Stage 2 B9 4 i fif A & 2 =5 , °4 6.90 m’a crop eq, Lt Stage 1 1 Stage 3 4351 5
6.13 m*a crop eq A1 1.18 m*a crop eq, 5314 13.39 m*a crop eq.
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Stage 1 Stage 2 Stage 3 Mt
mESE kg CO% eq 38.36 75.86 61.02 175.24
S JZTHFE kg CFC11 eq 0 0 0 0
FL B A kBq Co—60 eq 0.89 2.40 2.13 5.42
SR N kg NOx eq 0.52 0.52 0.50 1.53
PM 2.5 kg PM 2.5 eq 0.08 0.17 0.16 0.41
SUEA ST kg NOx eq 0.52 0.53 0.51 1.55
Fifi iR AL kg SO, eq 0.26 0.36 0.29 0.91
WK & B kg P eq 0 0.03 0.03 0.06
A== 2 14 kg N eq 0 0.08 0 0.08
Fifi 2B A EE kg 1,4-DCB 25.66 289.14 233.33 548.12
RAKAESTE kg 1,4-DCB 0.31 2.78 2.18 5.27
R AT E kg 1,4-DCB 0.42 3.64 2.92 6.98
NERBUER B kg 1,4-DCB 0.25 5.46 5.14 10.85
NEAEBUE TR kg 1,4-DCB 17.09 24224 231.52 490.86
+ Mo m’a crop eq 0.77 6.90 5.72 13.39
B = TR IHAE kg Cu eq 0.01 0.44 0.36 0.81
AT BRI FE kg oil eq 13.38 18.86 17.76 49.99
RIKTHFE m’ 0.51 0.31 0.18 1.99
1.99

N T AG AR AR Bl i v 9 25 A5 B AR B 1 i P8 B 5 5, L Stage 2 1 Stage 3 Bl A S8 M1
(B 5% 55, 43 50 289.14 kg 1,4-DCB #1233.33 kg 1,4-DCB., Stage 1 B9 KIS FEF fc 5, 4 0.51 m®, I Stage
2 Fil Stage 343511 i 0.20 m*F10.33 m*. i TAERHA (AL AE Stage 2, IRt AT B Be R B0 T X K M5
FIRALEE o A NV E SRR Bl SRR SLI, By 1k 0 1 v i N X ] a0 K 3™ A v g SO s 22 TRt
FES — ARl FH 2 (0 NE R A MR AL F5 1 5 T B AE LU N T pkrpogedfe) . 7
23 BEREATASFLES T

AE 3 A2 i LT TR FE Stage 1 Stage 2 XL 2 SRHER DR 2351 4.8% .2.3% .92.3% F13.1% .
89.7% .0% . Stage 1 1% RO A2 5y 459 1) STRREE W 44 (&1 2) o Stage 3 HH 4830 Y TTRR I , 0k
i EE AR E SRHE R R (>90%) , TERHE T 2 SR TTHR A Stage 2 19 7.1%, = T 3 4B 1A % HUR) A0
FEWE R A, AE Rl T, 2R BRI R D 7R AN Berh g BTEk & U 0.06% .0.01% .0.01%
5 E SRR IEAGZE RN R (42 | 76 Stage 1 H SR CIEARL STIRAE 7 LLIE 20 T 79.7%, Lb 4% 10 9 5T kA =
6.231% . 1E Stage 2 Fil Stage 3 11, 3 38 1z F A1 48 (1) BT HEE S T 80% , HiA 483 7E Stage 3 H 1 5 F ik 3]
T 98.6%. FEIRKIHFERIFZMA T, Stage 1 FTHEME 2 i EZEMIRAKIHFER K |, 7F Stage 1 19 47 LR 97.4% , 7%
Rt = A B i AR A ) T 49.9% . FEZ 5 BB
T A0 45 L BT ST A TR L SR T iR E T
54% F195.4% . NER TTERA 5 S0 13.5% , 1 52 38 12 Fa A1
L A A R 2.4%

S AE = A BT A B M DT R (E A 2 T 85.3% , #F —
AN B & A3 15.5% .82.9% . 94.6% . VR IMAE S iy H (1K)
i FH B4 75 1 1 SR B 7E Stage 145 HodRem . H 2315 oAl
£1(6.9% F16.4%) . FRIEARIBTBe N A= 7 7 2L0f il 28 <A+
M TRK I FE R B R B 45 SRR I, AN T A b it
P b g R R BTk R/NHEIT R - 589 > 750 > TR T > 38 i
> HEME > gt A0 > R ], RS T aigH o=, A
SEAR BN (ol TSR 2 s A B M 1 R BRI R,
2.4 ERMESH e .
S A A B A T 5 e A . 2 RETE IR BURR AR S
T AR E A GRS 2 L O LCA BT T o A R () B [b) LR

‘ U : () %7KEF; (d) SR EF M, EhPE: FMaF,

TERESIT (11 3) o WA S P AN S 8 WX AR 1R, 232 48, DL 53 L« 1 5y , FE: b
SARHEBOI A BB, 30 20% B 5830 8 (STH) HLis GA &, IR : R
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D 10% (58 (S1) 55 6.7% , HI8/0 20% f 834 FH o] LAV
1 13.6% W E SRHERL . 182> 10% F1 209% L3 i i AT AT L
MR FE B AR AR S B 1 L Bl 7= U R Ak T TR #E
FNRAKTHFE AR, ForP STH Fb S1 A T AT SR B RRAE (-2 R (E
o LA o DB ST AR 1Y) T2 v 08 L sh s Bh i s XA
PEPRIEA TG R R A7 375 L, Af AR S it ML 2 1 k)
BEA, 76 T AR i o (o A3 1) BRI, DD B 3 AN b B 23
5 LA A AR B 3 R ST S5 ] DA AR S Th T #E

I/ 10% Fi1 20% 22 38 12 4 1 TH FE 2352 155 2.5% F12.2% 1)
BUARSHE , (FR 2 BT S R B RRAE 2 0 1) 0.05% 1 0.35% , H
HPOGT Bty b A S R A AR R BH B, R 8 T 0.84% M12.14% . &
RO A 9520 RE VR = b o 1 B B3 T, 3k i 3 i 5 4 T LA
HL AR (0 FH e 7R R S P i AR R e B R A L (U2 R
i 5 AR R B ERBEARAE (A . Pl X PN KR L B 3 & 754 Ik
TR NLE WU ZE A S e AR 32 (0T, YE M MR |, 5
12 S PR R R AR T BE i — 2D AR . 7R A I T
FRARAR FE (9 ZE 090 20 vl L g 6 4 A2 RO 20, 9K 1 A2 P 1A s
WA BN S S TR R xSRI TR R
HLET AR AT SRR RE ROK A SR AR BRI R B B |0 oimsm s s Gom b 1> 2090 2355
R REIR A S A L 75 ISR o Bel XA P B R R RS g e s S3— s i o 0 M AR BE T 28 B S4
BRI e Z AW 0T DAE R A CBER A T7 JFRE IR LCA  —ig i s £ 9 Z B aE B & B ; S5—35 4%
HH R PR S5 B M R AR SRS R AR PR ) A RAB IEX T s achEhAE R &
SERB AT R E A BRI, R A T BAE .
25 mAPAMTHER(C)EEESH

A M V2 ) ) R AR Tl N T A PR IS 1 4 4 I C - 136.23 kg CO, eq, AR 2 4R T B i £
C,7E21 4FJ5 iR E] T 158 634.42 kg CO, eq, Z5 RN T A IR5R A E Rk GE 71 (K1 4) . BT RE
TR AR, P AE W 10 4R N BB AF C IR I, 7R 58 1 HARIR B T 80T R 19 52.9% . 516511
PR TR, 2 AR Bl B9 N T A AR LA 222 i H b, A7 ZB RN T Bk THe £k, DR b 2B )
TEAE 21 4 J5 Bk BB 2 K o AR Liu & Guo FIFSY 32 WA [R] MR ki 6] 1) - 338 A WA E B R
22 SR AR BRI I 5R JE 25 SRS, 0 R A A PRRUM S AR AR R T A T VR T SR AR Y T
FLP AR AE YIRS R E R . PG, B AE 3P HE 1 COLME S AR IE H . S A7 AR 52 1) C
{EAH EE , AP A A AR A CIR AR 1Y, X 2 B T 6 30 T s N TORR I PR B A% 25 A B R

FROR 10 U BT 2 (00 O SRR G T AR A B N TR
(AR T B0 B AR 4538, (ELIZCAIR 5T R Aok 3 i N TR A A A D %
TP T FBEHLLLR  [RIA T A A A T R R M AR L A e
FER I A RS % | B ANFE AR T T g Ak i AR 3 L0 B AR O
MR S A S T RS RS T 1) O — 2 R, N T AR
BB EE RS, X R E R mM AL YA
(R PRl B 24 1 2285 T R 2 P T AR AC A K B AR I AR AR 2
Jr o MR A R % 1 X M S A AR AL B f DR, K 01 44
N TMOBE 7 A BR A AR S 30EE B R U, AR BF 98 5 8 T A
TAATEAR T T A A B b A7 A S 30 T 95 Gy T ) SR P o PR T reTere—p—
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