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Evaluation of forest ecosystem services value in Shanxi Province

CUI Yaqin, FAN Lanying, LIU Suicun, SUN Tuohuan "
Shanxi Academy of Forestry Sciences, Taiyuan 030012, China

Abstract; The evaluation of forest ecosystem service function is a hot topic at home and abroad. Forests bring not only
economic benefits but also ecological benefits for humans. Based on the Forest Resources in Shanxi Province Report of 2016
and the standard specifications of the People’s Republic of China ( LY/T1721—2008, “Specifications for assessment of
forest ecosystem service in China” ) , this study evaluated the value of main vegetation types of 11 cities in Shanxi Province.
The results showed that: 1) the total value of forest ecosystem services was 3172.64 billion yuan in Shanxi Province in
2016, with high to low value observed in the order of water storage, air quality purification, soil conservation, carbon
fixation and oxygen release, biodiversity conservation, nutrients accumulation, and forest recreation. Water storage, air
quality purification, and soil conservation contributed 78.98% of the total ecosystem value; 2) the order of forest ecosystem
services in cities from high value to low value is Lvliang, Xinzhou, Linfen, Jinzhong, Changzhi, Yuncheng, Jincheng,
Datong, Taiyuan, Shuozhou, and Yangquan. The highest and lowest cities for monetary values per hectare of land are
Jincheng and Shuozhou, respectively; 3) the order of forest ecosystem services in the stand forest from high value to low
value is arboreal forest ( Pinus tabuliformis, Quercus spp., mixed broadleaf - conifer forest, broad—leaved mixed forest,
Betula spp. and Populus davidiana, Larix gmelinii, Populus spp. and soft —broad tree, Sophora japonica, Cupressus
funebris , Coniferous mixed forest, Picea asperata, hard—broad tree, and bamboo grove) , shrubbery, and economic forest;

4) the order of forest ecosystem services based on age-group from high value to low value is middle forest, young forest,
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mature and over—mature forest, and near—mature forest.

Key Words: forest ecosystem; services and functions; physical account; monetary value; Shanxi province
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EZ:
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1.2 FRARGEIEARS
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L1V 28 FRRATE 61 52 Bl 29 R 1L P A AR HE IR Y 5.26% RV RHIGTH B HE OB A BR , 5 Tk Il HEAR L, ZR AR
[ RRAS 72/ AR BB RGEEK, BEHA G5 il AT E SR e . R, 3R AR AR AR S R G, 7 BE
HE) T G

(4) MR E FEY R IIRE T, MORFR 38 35 i i ph s EIR AT g N>K> P, A7 1 LA o i 40 51 o4
0.04t/hm’ 0.02t/hm’ F1 0.01t/hm? , FRAKE AL KA B AN T D R R B W IS0 S 90 5, [ e AE A AR I,
SERAEYCEEIEIRA AT D IR Gl X R MR BB R R R A, T AR I PE A MOR LR N
K, R R P i i/ NX EZE AR SARRE A WA DG, TR ILTPE S L RBD ZE LT R RRAE Iz i
RGN PP R AN RS SR R S LA B R R T — 2, R B NSKSP BELAE,

(5) ¥k KA BT R HE B TN 1.95x107 4~/ 4F | ZRMJE KR 48008 | B0 T 58 2 T BEA 4%
B RIREA KRR s et (BRI — A R IR AR ) 1R 6.34 12 kg, H
W AR Y K, AR TR 5.87 AL kg, B TR — SR AR Y B 1T 3K 117.81kg/hm?® , WS
ALY R, WSRO t A5 AR, AR 2R 7 I, AR AN TSP 12 868.75 A4 ke, BA07 THI FRF 44 TSP it
9 1.74 71 kg/hm® s AR 40 PM, 1R 0.27 42 ke, W4l PM, s34 0.13 42 ke, 507 TR N PM A1 PM, 43253331
9 5.50kg/hm> Fi1 2.67kg/hm? . 11 PG4 1 k4= () REVR AT Tolb St R85 75 Yk 4 7, 2016 4E( L VG 4 26
BORBLAIRY P B, 2 T EALRHEUE & 105.56 J7 t, REALDHECE R 87.42 T 1, SAALBAMA AL
WIS 43 A S T I P8 48 Tl — EALBR AR 19 55.60% , Tl ZE ALY HECR 9 3.34% , G, L6 45 7%
MRS RGEAEMISCR T Yo A KA 7 Tl A EZEVER
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Table 2 Physical accounts of forest ecosystem services in Shanxi Province

25 £zt Yy i A THTRR ) o
Types Index Physical Accounts Physical Accounts per hectare
#7% K I Water conservation PETTKE 101.03x10%m* 2028.02m*/hm?
R 1 il + 7.23%10% 145.20t/hm?
Soil conservation IERE RIS 349.06x 10t 0.70t/hm?
W 69.53%10%t 0.14t/hm?
RS 1660.30x 10t 3.331/hm?
R SR INGE S 1202.58x10%*t 2.41t/hm?
I Bl o 4 [iil B 762.88x10%t 1.53t/hm?
Carbon sequestration and Oxygen release B4 1788.97x10*t 3.59t/hm?
AT E B SR 5 MA N 22.04x10t 0.04t/hm?
Trees accumulate nutrients A P 6.04x10%t 0.01t/hm?
MA K 7.96x10*t 0.02t/hm?
HRSIAEE PRALA AL 1.95x10% 3.92x10'®
Purifying atmospheric environment W — AR 5.87x10%kg 117.81kg/hm?
W AL 0.18x10%kg 3.52kg/hm?
WA 0.29x10%kg 5.87kg/hm?
TSP 868.75x10%kg 1.74x10*kg/hm?*
PM,, 0.27x10%kg 5.50kg/hm?
PM, 5 0.13x10%kg 2.67kg/hm?

3.2 WIPE BMA S R GRS SIRER M (E i

2016 AFILIVYE B S R GRS DR (E i LS S AR (E B 45 R W3 30 SR 3 Wl LU
AR bR A (B I 4 2R 2 2 DU — S

B IRRARAE S R G S5 THRER N (R B 7 T AL (8 S FL I o e 31 by R30I 23 531 kg T #7 7K L 1034.58
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{¢5t/a,2.08 J7JC hm* a™' | (5 32.61% , 5fb K FREE 887.98 12 70/a,1.78 JiJt hm® a™' | 5§ 27.99% , {#7 + 1%
583.33 f¢70/a,1.17 J1JC hm® a™" | 1 18.39% , [Elfii 46 328.48 14.70/a,0.66 J1JG hm® a™' | 15 10.35% ,E W) 4%
PEARA 255.67 120/ a, 15 8.06% , AT EE F2H I 76.91 147C/a,0.15 T oG hm?® a™' | 15 2.42% , FRAAIiF# 5.69
{¢.7t/a,0.01 717G hm* a™', (5 0.18%, HAvFRKIE (RE HHERRG RSB M B 3L 5 1L V54 AR ARAE
BRGRSEE SN ER 78.98% , AT LA H, 1IVEE HMA S RGEEMIKIE R E LA RS T
TR 3%

F3 LAAKTHRESRERSNER
Table 3 Monetary values of forest ecosystem services in Shanxi Province

F M ht .l AN RN B
Types Monetar}; values/ Proportion/% Monetary Vilues per_ hectare/

(f¢7t/a) (J7JC hm? a™")
AFEKIE Water conservation 1034.58 32.61 2.08
147 3 Soil conservation 583.33 18.39 1.17
[ FE 40 Carbon fixation 328.48 10.35 0.66
MRAFLRE ISP Trees accumulate nutrients 76.91 2.42 0.15
FfE RS IR Purifying atmospheric environment 887.98 27.99 1.78
LW ZAREPEAR D Biodiversity conservation 255.67 8.06 0.51
FEMIFEE Forest recreation 5.69 0.18 0.01

3.3 WIVEE BRARA S R GUAR 55 T REW) o s AU A SR

7 RS R GUIR S DR St s (e] A Jey (P 1), nT LU Y, 25 I D e 4% BRI el Rl 50 o 5 A4
S L I S g b o Ol R P I/ Tl v DN e 3 P W N i 3 S N R B T
TIDIRERT & LU/ N FEARKE T80 1 .2 485, X EEOR 5 M T AR IR i R e | RN
SV RSN A G, RIFTT PN T RS A0 BH AR T A9 AR bR B 5 T AR o 4 b 5 T ALY 20.42% , 1L
Hb, P AL ER M X T KPR, ERmcits , AF TR A 2R 0, R T o Loy 2y, A S X, IR, 1
PEAL AN i X R AR A 25 R GUMR S5 DU REAHIR T, PR X O B 2K X, BR AR IR, SRR AR A
IBHFE M TRESCS  ARARGE IR Z AR AL, B 52T L 3 i 00T M 7 8 R AR DAL T A o 2 b R v R
46.46% , T ik e Mt B AR —F 2 2 BRMRAE S RGN SS DRE W] i i T A As T
3.4 VYA ST ARMAES RGNS HREM HE

2016 4 1L VG48 % AR AE S R GRS DI RE M B 5 | LA S A T AR S S A5 R I3 4. AR 4 rhaf LA
B P4 A5 T ARARAE S R G S5 (e i R B/ NSRS B 5T O MR e P Tl R R A T B R

ST ORI RS T BH SR T, S R (R A R A D F T, R IR T R U T R

T DB AR UL, (i 32 2R 5 ARkt TR BRI 2 BRS¢ s (E Bz T AR (L B OR R f{EL B B

R4 LALEETHRRESREGERENES

Table 4 Monetary values of forest ecosystem services for cities in Shanxi Province

M fi B TR VIR A TR
i City Monetary values/ Monetary values per hectare/ i City Monetary values/ Monetary values per hectare/
(f¢7t/a) (JI7C hm? a™) (f27tra) (J7J6 hm* a™)
KT 195.57 5.94 KJET 135.99 5.97
W 264.83 7.06 PN 478.29 6.45
Ll 341.26 6.54 FH SR 7T 97.85 6.04
I 3 T 467.77 6.56 BT 281.10 6.43
B 2Ty 502.61 6.17 Kk 293.67 6.75
P 113.70 5.08
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/(X 10%m%/a) /(X 10%/a) /(X 10*/a)

1 <5.00 1 <3500.00 1 <35.00

= 5.00—8.00 #93500.00—5500.00 % 35.00—70.00

1 8.00—10.00 ) 715500.00—6500.00 4 70.00—110.00 \

= 10.00—14.00 K Bk == 6500.00—10000.00 / Bl == 110.00—150.00 / Bl

m >14.00 == >10000.00 ) = >150.00

[ R BAE RREFYR

/(X 10*/a) /(X 10*/a) (X 102/a)

1 <35.00 1<70.00 1 <150.00

=1 35.00—50.00 = 70.00—120.00 9 150.00—210.00

=1 50.00—80.00 =1 120.00—180.00 = 210.00—370.00

== 80.00—100.00 == 180.00—220.00 == 370.00—500.00

== >100.00 = >220.00 == >500.00

R H & Wi Gy U

/(X 10%4+/a) /(X 10%kg/a) /(X 10*t/a)

1 <6.22 1 <3000.00 1 <350.00

= 622835 = 3000.00—4000.00 =1 350.00—500.00

1 8.35—18.25 =1 4000.00— 6000.00 =4 500.00—850.00

= 18252565 == 6000.00—8000.00 = 850.00—950.00 &R

- >25.65 = >8000.00 = >950.00 [

0

80 km

B1 UAEETHRRESRERSIRMRENNEEZEASHESE

Fig.1 Spatial distribution of forest ecosystem services in different cities in Shanxi Province
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3.5 INVEE MBI R GRS DIREE

IHPEE AR FEMSRER A E RGNS IREM (A= WK 5, ATLAE N PG4 R 2R A | BR AR bRl
FATNREAN A 6 IIBE A THME R A T 255.67—1034.56 1270/a Z i), Hir | SR AL 2R AR 5500 18 B K 1 2 77
AW, K 1793.5211 4270/ a, HR N TEARRFZ TR, 7351128 1124.0055 1270/ a Fil 249.4074 {C.70/a, Tr AMK
o RAEZRMR IR 55 D e M (i fe R RS2 AR (593.2913 4250/a) , HIROERR S (329.9447 4270/a) , IMAA FIER S 5
TeARMARAE SN E 1Y 51.48% , ULEH TS FIARZAE L VYA RMAE S RS iRl TEHEZEMIEH ., Tt
MRS AR 3 ZEA 55 D REAN (5 R BN SR by ARE VEFRRTR | R IR MEAR Sl 2 T iR i A
IR M MR EHHE 242 BERZSRTAR, X SRR B B R SCHh 18 5 AR AR B — A G
PE o LLVG A AR 7 4 TR B A3 K, LR 55 D R A 1 8t B AT RT o A TR L g IN  Pr DA, AR
HER AR 55 D RE M 1 2 fe /N

®5 WAEATRAKS LR (ABEWMA) WESRERSHENER/ (1Z7T/a)

Table 5 Value of forest ecosystem services of different forest types in Shanxi Province

. . , o ElgEs=0 - ,
e PRFHFh HFEK IR 3 C fixation MAEFRUR SR EMEHSE e
-~ Dominant Water Soil Nutrients Air quality Biodiversity N
Forest type . . and O, ) o . Total value
Specie storage conservation accumulation purifying conservation
release
Te AR =t 4.2995 2.4813 0.7369 0.3265 4.8652 0.8343 13.5438
Arboreal forest IR 31.4056 20.3522 11.0505 4.1215 32.2390 7.3582 106.5269
TR 179.0821 104.1215 66.0097 13.9347 195.2105 34.9328 593.2913
GiEEN 21.0223 11.7877 5.8297 2.3597 20.0931 5.1123 66.2049
Bk 61.4384 37.4164 38.5894 11.3358 136.4669 44.6978 329.9447
LY NI 7ES 21.5841 14.6204 13.1768 2.4203 40.9947 15.1069 107.9032
[TIEN 1.5004 0.8123 0.7083 0.0933 0.5563 0.2722 3.9428
Wb B 39.5268 22.0062 19.2460 2.6058 11.2428 8.1529 102.7805
(e 31.0783 17.1340 15.5188 1.9039 12.4034 6.0121 84.0506
EHIHR 11.6541 8.3566 5.7895 1.2897 10.2584 3.8753 41.2235
AR 40.6042 27.7837 20.5274 4.3367 13.6767 8.8422 115.7710
iR 70.2655 39.6299 30.5357 11.2154 57.3252 19.3544 228.3261
itk 0.0030 0.0018 0.0013 0.0002 0.0043 0.0012 0.0118
TEARK .
. HEAHK 419.0642 213.1136 72.8081 11.9127 327.3442 79.7628 1124.0055
Shrubs forest
L o
. . ZUR 102.0351 63.7017 27.9677 9.0521 25.2931 21.3577 249.4074
Economic forest
it 1034.5637 583.3192 328.4961 76.9082 887.9738 255.6730 3166.9340

3.6 ILVHE A FE A RMAE R RS NR S DIae B

LLIPG 45 ARARAE S RGN 55 D) HE AN ELAEAS [ % 40 (8] A7 7 — 2 1Y 25 57, SR AR R 579.90 4270/ a, thid #Rh
583.55 /CT0/ a, ILHMN 283.19 270/ a, Wit MK K 346.87 470/ a, AT 4H 0 AT o5 HL A9 ok 2% AR 65.
89% , B 15.94% , T MK 8.14% , it bk 10.03% . IR, Al 55 D BB A B 5 AN [RIA 28 T o %) i AR LL 481 A7
R MARSENE | i 55 T REA (L5 K 14 R Rl A, RS2 Ll MOR et bR, T bR/

4 Zr5iit

(D) ARPECIEY , B U L P44 AR AR A R GEAR 55 D REREAT IR, 45 10 1L VU 48 AR AR S R GE IR 55 T E
M EN 3172.64 10/ a, 1E 7 BIRRMAEZS R GRS DRerh A (E 5 th BN 057K I A <R
B R L B A CE M 2 RO MORBR R B SR B AR AR R R KR D R T AR A A P R R X
A RER 5 1L A A TR b SRR AR ALK RS TR bR T A T AR K

(2) FRARAE S RGN S5 D BEAN (B Ll P4 2 AN [ T 18] i R E /N HE P MO B 3T A T (i 73 T v
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R GBI B ORTR T R I T B R T  AAE L PA PERRAY B R AR A S R G S5
IRE (AR HEAE S — 0 L PG A5 A BHR T S5/ 5 10 S0 o AR (42 5 R 8 D0 B I, i/ N D 1N 71
MBI R, 22O AR I BRI 2 B ¢ s (E B T AN (B iR R, 22 M i K A 5%,
RFILFRHIX

(3) XTI R, FEAMAR B 4 25 R ST 5 DI RE M (B 5 T HLA AR 23, U ilba R
PIpk S b A= 25 RGUAR 55 I REM (B fie /DN 3 2 B2 R L PG 45 SEACPK I AR e R P T B0 o AR A L
PHEL B0 & LIRS R A TR AR AR B AR 2 R SIS DI RE M AR K, I S PR 2R | B A
PR, AT FEAR MRS A H D 7R L & W FION SRR B0 15 B0 |, 1820 T8 2 B IR 52 RO MR I 4540, M 52
I S22 ARSI A AR GBI, S A o R AR S R GU IR 55 I REN{EL

(4) X TR AR, o i bRER B A= 25 R GE IR 55 D RE M (B i de vy | A PR R BEAY A= 25 R L DI RE M (L
i/, HARMA S R GUIR S5 D REM (B R/ 35 25 AR I B U 5 0 3 AR Sk

(5) CHUTE) BOITAG 7 v 2 BE T R A 2ol 4K 300 32 5 WL N 1 S D00 K df , AR I A 4 SR v o H T
BRF B T8 055 LS I T BEAET7 T 200, 1 AN BE 2 0 0 25 IR MR AR 25 R ST REdR n it A7
PRI T R T I — D Bt S 583 . LUAN 1) AN [R] DCIUERR 22 5 K, FE R AT R REE B9 AR S R G IR S5 I (T
B, 25 5 A ey S ELAT B AN AR LR RAAE 0 A S RS R, 764 I (A 0 588 v 17 2% P8 A 25 XL ARG
PR AN ;2) AL 3S HoAR X A PGB S HOA B AL, LIS S R G Sh T4
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