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Evaluation of ecological forest ecosystem services in Zhenhai District. Ningbo

SHEN Chen-chen',  YIN Junrguang', ZHANG Jing's, HUANG Yan-cheng', DA Liang-jun'*’
(1. Department of Environment Science s, East China Normal University , Shanghai 200062, China;
2. Shanghai Key Lab for Urban Ecological Processes and Eco-Restoration, East China Normal University Shanghai 200062, China)

Abstract: The concentrations of microbe content, negative-ion and the temperatures, humidi-
ties, noises were monitored in 9 sample points in Zhenhai ecological forest belts, combined with
the quantitive analysis of pollutants contents and dust accumulation abilities in the leal samples.
Based on these data and by applying the methods of substitution of the expenses, and shadow
project, the ecological services of forest ecosystem in Zhenhai District were evaluated. The re-
sults showed that in 2008, the total value of ecological forest ecosystem services in Zhenhai Dis-
trict was 1. 652 8 X10® yuan. The sequence of the service function values was as follows: atmos-
phere environmental purification™ water storage>temperature regulation™C fixation and O, re-
lease™biodiversity conservation provision of forest products>soil conservation soil conserva-
tion. Two factors which influence the evaluation of the ecological forest ecosystem services were
proposed, including the characteristics of plant communities and the selection of assessment inde-
xes and methods.
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Fig. 1 Distribution graph of the forest belts and the sample points
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Tab.1 Information of ecological forest belts in Zhenhai District
AT RS/ PN N ) R v b
Al 4 Bk BUhm?  Cfk - hm)iz) T 6E E fir F2 T B WE R S5
Mot A 193 1 969 B 75 Bl IR ER N N RO G A B R N 1.2.3
M B 175 1 886 Bi 5 . &4k Frfi 2 T DR 4.5.6
Mty C 341 1584 FUBIRINGIR=S 214 Tl FEIE HAZ A A R A I R 6.7.9
ity D 134 2 388 LN NGNEA Lo 0T L SEFIEE 4B 2.5.7.8
X MRS N R R AR A 80 ARFEA 0 SEILZE M RRAE (L3R 2).
T2 FTEMMPOEREE
Tab. 2 Structural characteristics of main species
LR E RN )/ m FHR4% /cm AT

i (Cinnamonum camphora) 4.040.9 11.543.5 s TN

4 v (Ligustrum lucidum) 4.5£0.7 10.340.8 H L AR
AL (Osmanthus fragrans) 1.8+0.2 2.3%0.4 H G M RER
#3952 (Elaeocar pus balansae) 3.5+0.8 8.3+2.6 LR TR
WA (Viburnum odoratissimum) 2.840.4 3.3£0.5 Hy ok R
4 (populus spp) 12.5+0.7 14.040.5 AN N
KA C(Hibiscus syriacus) 2.040.2 1.8+0.1 P i A i E R
WAz (Tazxodium ascendens) 8.8+0.7 12.3+1.8 AN I/N
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KT BRARE 7K BE 7 - 38 5 AT 0 50 BEORE . DA 5 % A B 1 A1 rh 800 19 7K 0 A 4F R 7K
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3.4 [ERBEAE M E

IR R AR A AR X AT HLBR KIS | 28 & PPN B A% 8 4 398 [ B AN R Wl h A e 2 72
K 5.07 te hm ™ « a " EFMMRAEGE A= 8 0.58 t « hm* « a ' EARMIER A= N h
0.25 t« hm™* «a " PECIEAR AL ) , R FH i B AR BL 3 150 27T « « I & 19 B RN A%
1200 7€ « t 1l A MAR A 1000 7T « ¢ R (4D L (O TS L B AR 25 35 AR AR
R BB 477,79 J16 « a ' A AEE B M H R 147.88 77T « a ' AERBEM A A
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Tab. 3 Temperature regulation effects of each forest belt C
k2 kT A R TR H R
My A 0. 84 —0.67 0.97 0.56
A B 0.53 0. 44 —0. 60 0.95
i C 0.24 —1.36 1.70 0.17
A D —0.02 —3.00 0.05 0.77

I T AR A R KT 2 0 A IR A T T L ks R L R s A R T
FE FEL BB AN A B AR PR AT (B, — R ALl 14, 4 m” M RAMEE . P ERE 1 °C.,
HTHE 1 kWh 4. 2 82 SR o0 RP LR 2% 90 d 75 22 fd 25 P8 BRI 053, i 4
2008 4F 4% 2 FHHLE M A% K 0. 553 76 « kWh 1 8 3K (6) 1 80 5 B0 A 8 N 25 s (L %
S BRI AE AR R R EANE Y 1 518,74 ot - a .
3.6 WAL KRAAEME
3.6. 1 BRI YL A0 B R 2 A0 (E

I 56 J2 43 A A 2 ik 1 AR 2 (LAD A HE 5 (SLWD L, 1 50 2 — KRR R+ 5.
LR SIS A BT AR R i ¥ G A e R 2B e, A5 S TET B W AT Y i B R
(LR D).

T4 EMETLUERENRBLEN

Tab. 4 Ability of pollutants degradation and dust accumulation in each forest belt

Wk it 5 e o P
/ 2 ; ; — - Wi/t hm™?2 «a™ )
WA/ (te hm 2 «a ) i/ (tehm 2 +a ) G/ (kge hm 2 +a 1)
My A 0.015 0.038 1. 373 21.071
WA B 0.026 0. 069 2.202 44, 821
My C 0.020 0. 065 2.298 23.485

M D 0.020 0.054 2.042 32.919
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Tab.5 Concentration levels of negative-ion in each forest belt T4« cm ?
*ZE £ B e -1
A A 0. 66 0.12 0.39 0.71 0.47
A B 0.31 0.47 0.56 0.67 0.50
My C 0.57 0. 26 0.14 0.97 0.49
WA D 0.52 0. 25 0.53 0. 86 0. 54

SN AKEE RN T RAENSCHEMmA N 26 mFEHR LN 0. 74 kWh « h™' £
Ao i T A I 3 S KR AT L I LT UL A7 R R N e R A A R I ORI A 5 R 6
K BRI R AE 2 58 B I 25 I A i A 4F 148 d (TR H o DL 35 45 R A5 280t i) 12 b 4k, )
FMA R R I A AE 217 d JHFE L RE, W VI 2008 4F 4 T E B M0 4 A 0. 553 J6
kWh™"' RS2 2 (O T A B A 820 15 ARAE SR 7 8 (B 11 332,20 1T + a .
3.6.3 FEMEASHWE

T A A R A S I S R S % R FR R CFUL 45 S 4k 6 Ft i . 4% bRl & 25 45 kb
TR & R v T AR A W B R R T I R TR R A
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Tab. 6 Air microbe contents in each forest belt CFU + m™?
M A A RN Ak A A N MAh PR
M A 7 564 4479 8 557 1567 2 877 2109 5516 4765 6 129 3230
FilF B 4185 4 325 2 691 1651 5461 1861 7 182 5 836 4 880 3418
iy C 6 751 2 580 5062 3 186 3 938 2 837 9 995 6 553 6 437 3 789
Mg D 7 086 3788 9 021 3128 5 815 3 595 7 925 7614 7 462 4 531

B A N RIS F 2 L1 W e m 2 RO R R KB TE 2 hf%, mjw]
DA HE 45 PR B K B 424 365 d THFEY HLAE , Wi VT4 2008 4F 4528 Fl i SE- 24 i 4% o4 0. 553
76+ kWh ' R AKX Q0O MBEIEAE S A S MRS S WM Al 340.31 TG - a .
3.6.4  PEARMET

9 AR LA 3 AN T L A8 R I S Gl R AR T R R S YOS B L 1% 3
AR MR I 2 R A UL TR R T RS

F T M P U 2 A B DR DA R B B o B O R AT AN AR A A )
AU 4 m AR RS B B 0 M4k 100 JC « m T AN RS AT A B L Tk Ry 9 A EE
SR VA3 AR A BRI R A A XL S S T O MR U DR O T A A O B B K
HOMGH R EE Ry 1/3. 48 20 20 (1) 75 45 Mt B e VR TR A0 (628 3 378. 21 J7 T, FF LA 1990 4R LA
e N BRARAT — A IAFE COT ¥ 2 5. 35 00 1 oy W B3, 4000 A6 25 20 25 MRAR B AR I 3 4 1B
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189.18 IJG = a ',
KT EHABRRBRT(EEERFR)IHR

Tab. 7 Effects of noise reduction (continuous noise level) at sample points dB

F R HE e £ T

W% 65.1 59. 8 64.0 62.9 63.0

W 58— NG| 58. 6 56. 9 58. 1 58. 6 58. 1
Il b i 6.5 2.9 5.9 4.3 4.9

N 63.9 59.0 61.1 60. 6 61.2

2 H A 58. 8 54. 2 55.3 56.5 56. 2
W 5.1 4.8 5.8 4.1 5.0

Mgk 67.6 67.5 53.2 62.3 62.7

) S = N 58. 4 54.1 49,4 52,4 53.6
8 b it 9.2 13.4 3.8 9.9 9.1

3.7 WM

FR A CPEAR BEE ) . 1<<Shannon-Wiener $§ %<2 Af,S,. & 5 000 JG « hm * » a ', 4§
AR A2 T EE A B A S MAEY IR RME R 421.50 176« a .

3.8 HHGXAESAHMERRERS SME

HBEXAESAZRAESRE MRS SME N 16 527. 61 Ty T « a ', FALEH N EH N
19.61757C « hm * « a ' FHAEAGEX TUIILEELEGHKESZRE RS M ENIFR R,
BN TR E R 6. 64 570 « hm "« a” "W B ERE IX 2B A8 0 25 PRI 2 45 2R 46 R 55t (B2
.

BUUAERRGE S M E R 8 FrR. Hrb A 8 RS R 55 T e 4 (8 4% Ty fig 25 R HE T oy i
AR AR B8 = T80 5 7K U5 = I8 59 1 B = [ i R 28 > DR 4P AR ) 2 M > 06 ST R & R > [ E &
e, DA A R IR S5 0 A o7 B IR 55 (L1 LU 491 5 R Oy 74 000 IR IR S BLIE IKAE S A
s PR B B A AHAT G U IR AR S A 1 PRI I b 2 HE T AR AR AR AR L R S K U RT IR  IR R
S5 AE 3 50 7 B ALY 10, 72080 9. 200 [T B R L R DR LR ST R B LRI [ AN
JIF o5 LA IR 520, 43 50 h 2. 924.2. 66,0, 5 %01 0. 2%,

x8 HEBERETLEMNESEZRESMNE

Tab. 8 Values of forest ecosystem services in Zhenhai District

F TR S5 Ty e 25 PR AE MAE/(JTg6 «a™h)
T AR E WL ARE R 83.26
IR IR T 75 7K R 1764.33
[ 7 + 4 i 5 + 4 32.93
T itk L [ Bk 147. 88
B A 329.91
TR T YE URERI Y 1518.74
HALR I W it i g 2.42
REL s B b 364. 95
P T 11 332. 20
RS R& 340, 31
P AT e 189.18

W Z AR YA T 421. 50
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T

T T X 843 hm® B AR 2 g5 ARA , o XS AL L) 3. 57 %0, MR I AE S R4
M55 MR 16 527.61 JTIC « a ' AH Y T4 X 54 GDP 9 1. 1%. 410 X A4 252 25 bk
(49 A2 285 IR 55 M A CIRR 5 7K T o] e 4 L 1A R SO A R 7 45D i T L &8 05 e 55 0
GESEARE B BIXFP AN (B X N2 19 BT Rk R L 4 28 0 I 55 A (8 036 A . 6 /N RUEE
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