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Abstract: As an important component of the terrestrial ecosystem, forests play an irreplaceable role in maintenance of
biodiversity, carbon sequestration, water conservation, and timber supply. Based on the criteria for evaluating forest
ecosystem services function (LY/T1721—2008) , 12 forest types in Ji'nan were selected as the research object, and the
maintenance mechanism of the forest ecosystem services function in Ji'nan city was studied. It was concluded that the annual
forest ecosystem in Ji'nan has a value of 25.18 billion yuan for water conservation, soil conservation, carbon fixation and
oxygen release, nutrient accumulation, air purification, and biodiversity conservation. Among these, water conservation,
carbon fixation and oxygen release, and biodiversity conservation were ranked as the top 3. Populus nigra L. and Platycladus
orientalis L. are dominant in the ecosystem services value of different stand types, whereas PPaulownia fortunei, Larix spp.
and Bamboo are less dominant. The value of the ecosystem services function of forests of different ages is mainly provided by
middle-age and young forests. The maintenance mechanism of forest ecosystem services function in Ji'nan is affected by

many factors, including forest resource area, stand structure, forest origin, and nature reserve construction.
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Table 1 Area and accumulation statistics of main forest types in Ji'nan
| 7K
: R T T T S T B e B
A WiH i} ) Robinia Populus . &1t
o X Cypress Larch Pine Quercus . Poplar i Paulownia Other
Origin Project pseudoacacia nigra Total
forest forest forest forest forest forest  broad-leaved
forest L. forest
PN/ H/hm? 57141 — — — 314.88 30.83 — — 219.14 1136.27
Natural forests ZH/m?  6313.58 — — — 2661.65 1932.38 — — 3343.04 14156.10
AT Plantation HF/hm?  109235.28 1.80 9778.56  2065.10 15516.12 2529.90  95030.90  53.68 9225.40 243436.73
ZR/m® 3379379.10 040  590049.22 122210.29 692231.33  263247.13 8226323.41 5504.70 340213.70  12807588.01
x2 FETHEAEHREER. BRI
Table 2 Area and accumulation statistics of forest age groups in Ji’'nan
A T 2 ES
A it it e AR A FLEA
. iddle age Near-mature Overmature
Project Total Young forest Mature forest
forest forest forest
[HI X Area /hm? 244573.00 119318.60 101904.05 11735.37 10943.03 671.96
T AL T Proportion/ % 100 48.79 41.67 4.80 4.47 0.27
E M Accumulation /m? 13633409.94 5469724.07 6055960.70 1079766.07 954338.70 73620.40
E LT Proportion/% 100 40.12 44.42 7.92 7.00 0.54
*3 FEmERMARAMER EREIT
Table 3 Area and accumulation statistics of different forest types for forestland in Ji’nan
WH Gt BRFf Forest category
Project Total B Ak Protection forest 225K Economic forest F#EAK Timber forest
HiFL Area/hm? 241776 101017 80423 60336
. Proportion/ % 100 41.78 33.26 24.96
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3.1 BrE T ARMAE S R GRS Dy Re 5 45

U R T AR 25 R GRS DIRE P A (R (A DU 25 5 0 i an & 5 Fné 6 s, tha 5 nl A, B e it
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Table 5 Physical of forest ecosystem services of the different forest types in Ji’'nan

Al Forest type Gy Gt Gy Gpp Gk G Gy Cresn Gy

#a2% Platycladus orientalis L. 2.27 539.24 106.06 15.82 79.50 1448.46 13.20 19.54 15.00
P& Larix spp. <0.01 0.01 <0.01 <0.01 <0.01 0.03  <0.01 <0.01 <0.01
FAZK Pine forest 0.21 52.90 15.33 1.64 6.92 139.60 1.65 2.63 2.54
¥EZE Quercus forest 0.05 11.94 3.11 0.24 3.70 34.04 0.29 0.38 0.34
JIE Robinia pseudoacacia L. 0.46 91.77 25.65 2.75 17.47 277.27 4.18 6.19 6.01
FH4%2& Populus alba 0.06 13.09 1.89 0.87 0.57 17.14 1.28 3.07 3.11
A% Populus nigra L. 2.36 473.79 170.81 46.55 11.66 609.40 40.63 95.55 96.69
WM Paulownia fortunei <0.01 0.16 0.02 0.01 0.14 0.18 0.01 0.03 0.03
HAHKRE Other broad-leaved 0.08 43.10 9.66 3.42 2.02 56.45 4.92 11.71 15.75
Z8B5 Pk Economic forest 2.39 140.42 17.93 6.87 19.87 95.74 8.47 16.10 12.51
TEAM Shrubs 0.38 82.14 36.06 4.11 41.09 250.23 2.18 4.92 3.62
ik Bamboo <0.01 0.01 <0.01 <0.01 0.02 0.02  <0.01 <0.01 <0.01
At Total 8.26 1448.57 386.52 82.28 182.96 2928.56 76.81 160.12 155.60
M Forest type Gp Gy Gans Cs()z Gur CN()x Grsp CPM]O CPM2.5
¥2 Platycladus orientalis L. 0.88 2.04 688.41  2312.53 47.22 65.88 361.81  1127.69 287.34
TN Larix spp. <0.01 <0.01 0.02 0.04  <0.01 <0.01 0.01 0.02 0.01
¥AZE Pine forest 0.22 1.09 170.33 115.00 0.49 5.87 32.46 159.05 37.84
¥E2 Quercus forest 0.02 0.09 20.26 18.31 0.62 1.24 2.19 5.61 1.12
JIBE Robinia pseudoacacia L. 0.39 1.52 134.89 140.14 0.79 9.50 16.02 104.60 20.92
M2 Populus alba 0.19 0.71 15.73 18.72 0.11 1.27 2.12 6.25 1.70
472 Populus nigra L. 5.85 21.97 677.13 842.43 4.75 57.02 96.08 251.07 68.08
YA Paulownia fortunei <0.01 0.01 0.27 0.61 <0.01 0.03 0.11 0.48 0.14
HAb#K R Other broad-leaved 0.45 10.75 80.05 83.58 2.01 5.66 9.55 51.85 14.96
LBk Economic forest 0.91 4.29 275.01 707.36 12.93 38.22 101.07 212.47 54.73
TEAMK Shrubs 0.32 1.14 24.86 101.86 0.69 8.28 13.98 60.14 15.64
K Bamboo <0.01 <0.01 0.03 0.03  <0.01 <0.01 <0.01 0.04 0.01
A Total 9.23 43.61 2086.99  4340.61 69.61 192.97 635.40  1979.27 502.48

Gy + BFEKIR , Water conservation(108m®/a) ; Gy, : B Bk, Soil fixation (10*V/a) ; Gy y : FIE I B Nitrogen fixation(10%1/a) ; Gy p - [E B
)5, Phosphorus fixation(10%t/a) ;G - [EI B BT i, Kalium fixation ( 10%t/a) s G - W E A HLBTHI BT, Organic mattefixation ( 10*v/a) 3 G AR
MRIE RS 5, Carbon sequestration( 10*t/a) 5 G « FEBUR ST i, Oxygen release (10*t/a) 5 Gy : AT B A Fi it , Accumulation of nitrogen for
forest(10*t/a) ; Gp : RARF B #EH Fi i |, Accumulation of phosphorus for forest(10%t/a) ; Gy : FRARF B4 Fi & , Accumulation of kalium for forest( 10
Va) 5 Gy g AP FHIFTEL, Negative ivon supply (102 4%/a) 5 G, : WIS ALBRA) BT L, Physical of absorption of SO, (10*kg/a) ; Gy - WU
AWy i, Physical of absorption of HF (10*kg/a) iGno,: WS R B L | Physical of absorption of NO,(10%kg/a) ; Gy : Wi TSP 49 i,
Physical of absorption of TSP ( 10*t/a) ; Gow,, : 149 PM, W) L Bt Physical of absorption of PMyg(V/a) 5 Gpyyos: i 45 PMys )&k, Physical of
absorption of PM, s(t/a)
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Table 6 The value of forest ecosystem services of the different forest types in Ji'nan

FhAZFY Forest types U, U, U, Uy Us Usg U; Uy Uy

#i2& Platycladus orientalis L. 24.93 6.37 8.28 0.37 19.50 0.33 13.38 13.01 72.46
P& Larix spp. <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
FAZ% Pine forest 2.26 0.73 1.10 0.07 2.32 0.05 1.77 1.67 8.15
H:2% Quercus forest 0.57 0.17 0.18 0.02 0.10 <0.01 0.05 0.70 1.73
JIBE Robinia pseudoacacia L. 5.00 1.31 2.62 0.15 1.27 0.03 0.98 2.71 13.06
F4%2 Populus alba 0.69 0.14 1.23 0.08 0.12 <0.01 0.08 0.20 2.46
W52 Populus nigra L. 25.98 7.41 38.31 2.43 4.82 0.08 3.18 12.54 91.49
YoM Paulownia fortunei 0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 0.01 0.05
HAAKF Other broad-leaved 0.87 0.52 4.69 0.42 0.87 0.02 0.7 1.61 8.98
253 HK Economic forest 26.21 1.35 6.61 0.32 4.23 0.06 2.55 5.15 43.87
A Shrubs 4.16 1.64 1.98 0.09 0.97 0.02 0.73 0.71 9.55
Y1k Bamboo <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
At Total 90.68 19.64 65.01 3.95 34.21 0.59 23.43 38.31 251.80

U, . 37 K IEAN B, Value of water conservation; U, : & T 3EHH , Value of soil conservation; U, ; [F1T5 B M, Value of carbon fixation and
oxygen released; U, : MR TR EF= Y M {E , Value of nutrients accumulation ; Us : HHE KT IAEEMNA , Value of purification of atmosphere environment;
Ug : W48 PM o M, Value of absorb PM o ; U, - 4 PM, B E, Value of absorb PM, 5 ; Ug : 4= ) ZAEVER AP I, Value of biodiversity conservation;;
Uy : B, Total value

M 2 FIHN, B S T ARAMRAE 28 R SR SRk IR | [ ik R 5 FRARE R S R
B LRI LRSS 4 TR IR oo™ maml sk
P (B 73] o5 B B T AR bR A 25 AR G IR 55 T RE AN (B 13:59% SOt
f£936.01% .25.82% 15.219% M1 13.59% , &3 S FURAEL g mmm
LS5 IR TR 90.63% , 3L T A4 A HO (4. 1521% A
TEra T AR AR S R GE IS5 D RE M B MR BN HEF 8 2582%
AR KR > [ R 280> 2 W) AP LR AP >l AR B > 2 FETNENRESZSERSINENES LG
ﬁﬁiﬁié >M7k */u\/ R %%% F% ° Fig.2 The proportion of the value of forest ecosystem services in
32 PR mAFMRI BB R GRS M EH Ji'nan

1 ] 3 n T, 5 T AR S R R A S R GRS I E DL R IR 2o 3 Horp B
{H 1 (91.49 12.70) e K, HUCHIAZE (72.46 4470) , B/ N RTE ERS R AR B/ T 0.01 4258, AS[FIAR 257
MRS VIR M a2 HE T R BAS S (91.49 447T) >HA2E (72.46 A4T0) LT AR (43.87 12.7T) > HIFE (13.06 12
TC) STEARM(9.55 427T ) > HAMFR 2 (8.98 1470) >IAZE (8.15 427T) > F#52 (2.46 427T) >#EJ5(1.73 127T) >
A (0.05 1270) >TEMHA (<0.01 4278) >TIFR(<0.01 1278) , Frrd iR RIS 28 A 25 R G0 55 DR B &=
XA AR SANFEMO SR B SRt XL AU & A B G R,
3.3 UrE TSI AE S R GRS T AR (E

TRAR PR ARME AR I AS [ B0 (%) 26 2 e e A 228 R E B RS TR) 6 AR R ik R 4] 43 R G i ik, it
RGBT R 5 NI, A FEIMFPAS A & & B B AR B R G IR 55 g 4 AR TR PRt AR A AN
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Fig.3 The historgam of the value of ecosystem services of the different stand types in Ji’nan
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Table 7 The value of forest ecosystem services of the different stand age in Ji'nan

i Stand age U, U, Uy U, Us Uy U, Uy Uy
LIEHK Young forest 29.43 8.12 27.53 1.73 14.15 0.25 9.83 15.83 96.79
FA R Middle-aged forest 25.13 6.94 23.51 1.48 12.09 0.21 8.40 13.52 82.66
PR Nearly mature forest 2.89 0.80 2.71 0.17 1.39 0.02 0.97 1.56 9.52
JEHR Mature forest 2.70 0.74 2.52 0.16 1.30 0.02 0.90 1.45 8.87
JFBHK Overmature forest 0.16 0.04 0.15 0.01 0.08 0.00 0.05 0.09 0.54
11 Total 60.31 16.65 56.42 3.54 29.01 0.51 20.15 32.45 198.38
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