5539 A 17 1) *E &~ 2 Eild Vol.39,No.17
2019 4F 9 A ACTA ECOLOGICA SINICA Sep.,2019

DOI: 10.5846/stxb201801180132

HORAE TR A R R T AR S RGUR S5 DI e s (RS R 92 AR 5441 ,2019,39(17)
Huang L S, Wang B, Niu X, Song Q F.Spatial pattern of the ecosystem service function of forests in Ji'nan City. Acta Ecologica Sinica,2019,39(17) .

HEMARRESRERSIEZTEREHAR

FRAE IR AT RRF
o o B RS B 58 5 B BT, Il s A6 5B T 52005, L 100091
A E A RS AT NI 0, L 102206

E HMEB RGNS W AFARME AT 3, H 45 O A BR 2 U B BB R, MR CRRAR A 25 R GUIR 55 T REPRAG MLV )
(LY/T1721—2008 ) , LAGY o T AR S RGBT TEXT 42 XT(%T%FHMMiﬁ%/LHE’L%IJJﬁ HEATAAL VAl 15 Hh U g 17 4R AR bR AR

BRGMTEKIR RE L BB A MR BB E SR B R IR ARAR B 2 B OR AP AR AR RELA (B A
264.41LT0 , AR A UR 8B R S AR W) AR HELE AT 3 007 %E/%@M?H‘ét/n,%?ﬁﬁ[i%%ﬁ%mfﬁ%ﬁﬁ?%:JﬁiﬁSZ[X>

t:‘{ﬁ X > 7> BB > T i B> T P E ST XS RBF X > 5 F XS HRA X BRZRAREE S T RE LA AL , ol 4% T ZR Ak 5 R 5 IR 55
RE M (5 10 2 [a) A% SRl 43 A iR _E 2 S B T > AL > iha ag a3
aéﬁ?.mﬂ M TS RS RS DIRE s 2 A% R R T

Spatial pattern of the ecosystem service function of forests in Ji'nan City
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Abstract; The ecosystem services of forests are closely related to human welfare and have become an important component
of the global economy. In this study, we estimated the ecological benefits of forests in Ji'nan, according to the assessment
standards of the People’s Republic of China (LY/T1721—2008 Specifications for assessment of forest ecosystem service in
China). We concluded that the forest ecosystem in Ji’nan has an annual value of 26.44 billion yuan for water conservation,
soil conservation, carbon fixation and oxygen release, nutrient accumulation, purification of atmospheric environment,
biodiversity conservation, forest protection, and forest recreation. Among these, water conservation, carbon fixation and
oxygen release, and biodiversity conservation were ranked as the top three most valuable services. The value of forest
ecosystem services in different counties could be ordered as follows; Licheng > Changqing > Zhangqiu > Pingyin > Shanghe
> Jiyang > Shizhong>Tianqiao > Lixia> Huaiyin. In addition to the forest protection function, the spatial pattern distribution
of the value of other forest ecosystem services generally shows the following trend : Southern part >Northern part > Central

part.
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) IH A SRR TN TSP R T [ 201511 5 3C) K A AR 0 7K R R 40 T 78 74
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5) AR M A%, 208 2013 AF S SLaRBL M A% I % 2015 4F24 917.18 JU/t,

6) il i A M, S B LR R, U 4826.67 J0/t,

7) GBS T A B, MR Al AR 7R 0 3E T YE R 30 Sk (B ES 3 OK) (IR 6 KL B Tk E
1000000 1~/ m® i FF A M 10 4F Mrk& B4 65 TG KLD-2000 B 65 1 & A= 25 i W 315, Hoh B 775
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8) AEALER ALY RS AN R A T B AR WSOhR 43 U 1.26 J8/kg .0.69 JT/kg ,0.63 JT/kg Fl
0.15 Ji/kg,

9) PM, s Fll PM, it B filt A5 28 D ¢ AR David %5 (2013) SCEE iR &g PM,  Fll PM, it il 15 % 28
Fei e | 43 WIBUE 4665.12 J8/kg 1 30.34 J0/kg.,

10) FEJ7 K& [E VD A | KRR A U B BV HOR ) 0 b 3 Sk N AR B B 4 Mk A 2= 37 AU 0 Dy BR AN (D
By BUE R 23.67 Ji/t,

1) =W Z RS, M4 Shannon-Wiener 78 80T 5 AE W1 ZRE AR B 40, B ; Shannon-Wiener 5%k
<1H},S,. 2~ 3000 JG/hm” - a;1 <Shannon-Wiener 1§%¥<2, S,. 4 5000 JG/hm’ « a;2 < Shannon-Wiener $§ %<3,
S,. 24 10000 JG/hm* « a;3 <Shannon-Wiener 5 %<4, S,. 247 20000 J&/hm* - a;4 <Shannon-Wiener $8%(<5, S
4 30000 JG/hm® - a;5 < Shannon-Wiener $§%4<6,S,. 4 40000 JG/hm’ + a; Shannon-Wiener %4 =6 i} ,S,
50000 JG./hm? - a,
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Table 1 Physical of forest ecosystem services of the different counties in Ji'nan

X/ £ County Gy Gt Grn Grap Gk Gram G G Gy
DiFIX 0.06 4.30 0.41 0.43 1.69 7.13 0.49 1.07 0.87
i X 0.24 15.95 1.54 1.59 6.60 26.45 1.95 4.38 3.59
MEHTIX. 0.01 1.00 0.10 0.10 0.73 1.66 0.19 0.47 0.52
K X 0.07 5.85 0.56 0.59 5.19 9.70 1.36 3.36 3.57
DRI 2.33 407.81 81.82 15.13 60.11 882.56 17.13 32.57 30.18
KiFX 1.97 317.51 57.66 12.04 36.6 671.35 15.02 29.58 28.03
EATi 1.36 314.82 56.81 14.50 34.83 612.43 19.81 43.37 44.20
SR 0.78 183.70 37.37 7.55 28.30 406.48 8.43 17.63 16.51
ek 0.65 68.12 49.37 9.89 4.56 122.59 5.07 11.24 11.33
[ERGE= 0.79 129.51 100.88 20.46 4.35 188.21 7.37 16.44 16.80
it 8.26 1448.57 386.52 82.28 182.96 2928.56 76.81 160.12 155.60
X/ £ County Gp Gy Goupr Gso Gur Gyox Gosp G Grm,
DI X 0.05 0.16 17.81 69.74 1.43 2.04 10.32 3291 8.40
i 0.21 0.71 67.31 236.49 4.75 7.15 34.69 108.93 27.82
BB IX. 0.02 0.23 4.01 7.00 0.19 0.41 0.89 2.99 0.81
PR 0.19 1.15 25.76 35.62 0.60 2.39 4.13 13.26 3.65
DISRIX. 1.84 9.22 573.77 1335.68 23.25 56.70 204.66 642.81 161.73
KiFX 1.72 7.22 438.55 938.38 16.46 36.59 144.97 462.49 115.62
A 2.50 13.83 394.05 704.25 9.92 34.42 100.94 341.49 86.24
RGeS 1.03 3.88 187.50 506.34 8.92 19.58 76.16 235.39 60.42
BB EL 0.68 2.85 164.56 222.52 1.72 14.76 25.96 60.33 16.37
[EREE=S 0.99 4.36 213.66 284.60 2.36 18.95 32.70 78.66 21.42
&t 9.23 43.61 2086.99 4340.61 69.61 192.97 635.40 1979.27 502.48

Gy  HiFR/KIE , Water conservation(108m®/a) ;G . « [ 4 Fi it , Soil fixation( 10*t/a) ;G y - A H) T it Nitrogen fixation(10°v/a) ; Gpg p - [F1H%
Wit , Phosphorus fixation (10%1/a) ; Gy : FHR 4 R, Kalium fixation (102/a) 5 Gy : B E A HLTH TR, Organic mattefixation (10%1/a) 5 G : %
R 4 T, Carbon sequestration (10*1/a) ; G g - BRI &L, Oxygen release (10*1/a) ; Gy : FRAEL R AW i &, Accumulation of nitrogen for
forest(10°1/a) 3 Gp : MAEL R H Fi i, Accumulation of phosphorus for forest( 102t/a) ; Gy : FRAFREIY) i i, Accumulation of kalium for forest( 10%
Va) ; Gy TRHLF B FH) T i, Negative iron supply (102 4~/a) ; Gy, : I S ALBEA) i i, Physical of absorption of SO,( 10%kg/a) 5 Gy : IR
LYy fFi i, Physical of absorption of HF(10*kg/a) ;Gyo, : WA MW Fitit, Physical of absorption of NOx(10*kg/a) ; Gygp : Wi TSP #) i fit
Physical of absorption of TSP ( 10* t/a) ; Gpyyo : 5 20 PM,, 91 J5i 2, Physical of absorption of PMy(t/a); Gpyas: i 44 PM, s ¥ B i, Physical of

absorption of PM, s(t/a)

3.2 UrE T ARME S RGNS DI REW) 0 2 ()4 R REAE

TR TH AR MRAR IR R K PR AE 0.01—2.33 42 m? | 4F [ -+ 57 1.00—407.81 J7 t, AE{RIE (FRAKE N P K M)
HAE 2.59—1039.62x 10t 4F [ B FE7F 0.19—19.81 Ji t, AEARA T B 59 B AE 0.77—60.53% 107, AE$2 it
B TR AE 4.01—573.77x 107/~ AEWE i TSP 8 7E 0.89—204.66 12 kg, AEHE4N PM, & 7E 2.99—642.81 J7 kg,
AR AN PM, s HEFE 0.81—161.73 J7 kg, & TUARMA A R GRS DIREYI BT 7E 10 AN/ B 23 (4% Ja) 40 A B 1A
ARSI S &R (&l la—i) o FEPIIRIX k{aE%uaEﬁiE’m%iu 4545 IR 55 (R R KR | [
+ ARAE | E R MO B2 E R R AU T W TSP AN PM,, AN PM, ) THREY) B 40 B 51 R
A TAERAT X T ORI X A0 R A 25 28 G0 4% T IR 45 90 o 12 DU 24323 Bl 8 g = A6,
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Fig.1 Quality of spatial distribution for forest ecosystem services in different counties in Ji'nan
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RS IREENAE A 34.21 120, #98 PM, M E N 0.59 4120, #48 PM, (8 R 23.43 4270, FRAKBE 408 4
0.6 .70, W 2RI I B 38.31 14.7T, ZRMRUFFEM(E y 12.00 1255, FRINSAZ5 L Rl 0, B B T AR
B RGEWAFR AU ME IR =, FLU Sy [RS8, MR BT 7 (L e eI
ML 2 TN B T AR 28 RGEIA TR KR | BRSSP R P RN AR SRR 4 TR S5 DI RE 1Y
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N < TRFR KRS [ B 4> 2 ) 22 REPE DR AP > 1A BRI > 08 7 L8 > R AR 78> AROR FR R8I 1 i > AR bk
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Table 2 The value of forest ecosystem services of the different counties in Ji’'nan

X/ 8 County U, U, Us U, Us Us U, Uy Uy Uy Ugy
PiIFIX 0.70 0.04 0.43 0.02 0.57 0.01 0.39 0.01 0.35 0.12 2.24
A X 2.64 0.17 1.77 0.09 1.88 0.03 1.30 0.40 1.22 0.42 8.59
RBTIX 0.11 0.01 0.19 0.01 0.05  <0.01 0.04  <0.01 0.09 0.02 0.49
KB X 0.73 0.08 1.34 0.09 024  <0.01 0.17 0.04 0.42 0.13 3.08
P IX. 25.58 4.85 13.36 0.77 11.00 0.20 754  <0.01 9.13 3.56 68.26
KIFX 21.67 3.59 12.09 0.71 7.85 0.14 539  <0.01 6.97 2.50 55.36
T 14.88 3.58 17.52 1.13 5.75 0.10 4.02 0.09 5.77 2.05 50.76
SFRE 8.58 2.23 7.15 0.42 4.10 0.07 2.82 <001 4.77 1.23 28.48
BB £ 7.11 1.71 4.53 0.29 1.21 0.02 0.76 <0.01 4.19 0.86 19.90
[ERGE=S 8.68 3.38 6.63 0.42 1.56 0.02 1.00 0.07 5.40 1.11 27.25
A1 Total 90.68 19.64 65.01 3.95 34.21 0.59 23.43 0.61 38.31 12.00 264.41

U, 32K M E, Value of water conservation; U, : f# H T34, Value of soil conservation; U, : [E 55 B & #H{H, Value of carbon fixation and
oxygen released ; U, : FRARFL BB FE Y B H, Value of nutrients accumulation ; Us : ¥t KSR H, Value of purification of atmosphere environment ;
Ug - 120 PM M {H, Value of absorb PM,o; U, : i 4 PM, s i, Value of absorb PM,, 5 ; Ug : ZRAKBTH i, Value of forest protection; Uy : A=Y ZAEPELR

1, Value of biodiversity conservation; U, : FRARIIFER , Value of forest recreation; Uy : S {H L, Total value
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Fig.2 The proportion of the value of forest ecosystem services in

Ji'nan
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Fig.3 Value of spatial distribution for forest ecosystem services in different counties in Ji'nan
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