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Abstract

Forest, as one of the most important vegetation types on the earth, not only creates the habit en-
vironment suitable for the survival of organisms, but also breeds rich and colorful plant and ani-
mal species. It's the main source for humans to obtain survival information. Based on the different
types and characteristics of forest resources in Changde City, the index system of forest ecosystem
service value assessment was established, and then GIS remote sensing technology, shadow engi-
neering substitution method, market substitution method and other methods were used to calcu-
late the carbon fixation oxygen release and soil conservation value, and establish a part of the ac-
counting system of forest ecosystem service value. Finally, it is concluded that the carbon seques-
tration value of the forest ecosystem in Changde City is 7.739 billion yuan/year, the oxygen release
value is 593.238 billion yuan/year, the soil fixation value is 3.270 yuan/year, the soil nutrient
element value is 1455.289 billion yuan/year, and the total value of the conservation soil is
1455.559 billion yuan/year. It can be seen that the forest ecosystem of Changde City plays an in-
dispensable role in promoting economic and social development.
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1. 51§

HWEAE AR TIEARE. W AE. R R ZEMEEIIRE. RO T 4E#F
ERRIIGERI AN AP A LG AR &R, NS A TS RN 50 e 41t 2 A B e a) 2 1 7
Mhe WESREF “OKTE RS AR I PEKEBUR, RS RARIIRSIME S N AAF K E
AR B R HICR . “HRARETER GG 18 R AR T S A AR ARG R B A o, F AR “Hk
MR o MR CARRIBETE B “ AR RS ik ” 26 [1]. T AR IR ERZ B R BRAT “Pl”
VG  SEIAR S SCIA PRI 508 H A 1 81 B A TR, 2 M R IE B A TR A A o 1 a U R 2]
BT BEMRAES RS MR MER A RS BRMRES KRB EM[3], LAMNEEH 7 ES — MRS
RGOS ERNE, el L3 AT T XSGR AR B (1 BKF, HES AR S A AT 1l Fe 8k e
[4].

5 EXT RS RGEM S MMEZE AT T 27 HIARE, TERCT BB HESE, W (BRI
FRAIRIE 5 24 5r 2 A HAESE 2002) (IEEAF-2002). R [E M 20 22 70 SEARTF AT 7 ARAMAE S R GRS
WAEVPAY, JERA T —RIUEM, W (S RGAEF SME(GEP)ZHHE A MGG AR KRG [5]. A
FIFH A BRRA S RGRSMEZE A RHERE SR, RERBALZES TR A S KRG E % E 13
WA AP 7R G TR e RBH e AT e RO TN, MR35 1 7 AR bR R s St
BHHE, EHCEH T EET RS KRGS M ETFEIZE N R BRI RS5, FIF GIS
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BoR[6], WERIEALKIMEE, SEIF T AR S R G BB A S IR R O E . PR
BRGAFRSTRIIR R, AT XIS a5 e[ 7]

2. MR XItE

WA T EE LSS, VLRSI EEWI O, BB ILR, SERR CESWANE, =S1R7, RKILAR .
KACFPFEIRTTRE . AR S ST W E BT . W e T i i 2 Sk . SRR, TUZR
W, BFENE, BAK, REEE, WEFEI, FRE2A, ZFEEN, KNFEK, £FmE. HEE
PR 16.7°C, K E 1200~1900 2K

WA N AR i PR IR T, AR AT K IR LR L, wEE NS BARANE LA 1)
FERERIKRE, BHMR. AR 808, HEFMRKHIN “Smasr” e “amie” , #HEEml S
JRERRE, NEEREITFIEI S EESS ERIREE . ST RWREGR 48%, 20 5% RIEARI 1.1
AB, SEHLEAREAY 0.8 A, FARLHE L@ BRI 1.8 A, AKX 84, M 19.1 &
bl

3. ARFAZ*
3.1. FEHIEIR

MR R T E AT E S EES TR gt 78X, thiFEEAA By
T E, EARATHRH, DR, AR, LREM. M. 8. BIrEEAMARSR, 1HER
W — BRI E SR e R Se B AR . B AR RS, TR AR 7 i L e
HAMLIERENE
3.2. ZEERMIERER

w1 R, BT RS FeAR, MEBRBEE RS T M T RS RGAT RSB E, B
IS Efair: BERE. BREE, WM EEER: AT KEENE. BENE, UEAHEKRESRS
TERIR SRR R . BN SRR S FE AR, WRE LI PRAL T R BT R, BRI TS e e, [
+&=. RIEE, WIUNMEER: BLOE. RIEE.

Table 1. Forest ecosystem service value evaluation index
%= 1. HFMRESRGRSNEITMHIER

it st R KEL 7N S = KIER
_ S [l ok RN
WS I e P 4 T B B
e CE=S RSN
LRSS LA A A B R AT

33. BASZEREESHME

HEF Costanza S5 A1 ey =5 Fr R H B0 L T AR AN B =4 B A 79k [8], BATHRE AT MR A A R 55
EVFAE IR AR T35, (5B GIS BHTIEIR R AL, [ RISV R IFAE ) EESRIR S 8. M CASA it
RUFF I 0, HETAS RO AR SRR, AT S I B AT [ R A U PP [9]: R
I 3942 v 7 FE(RUSLE) S [t seie, B BAROHE o S R s H R RIE M E R
W TR T A P A PG SR, DL BB RIS T AR, e BV RS R A
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MRS E R~ NS HEF S AT KA EERE, RRAEE ST LR A S R
G RSB IS PR AS 5 T X AE S R GRS BT IT R A S THREIX R M 9 28 Fld A= 5 AR 4k 25 7 1 B
B EER Y[10].

3.3.1. BN EZE
1) LIRS RPEI  E AR AR SR, R E R A N
Gy =1.63H,SC,. 1)

b, Gy WARAEFBRR(E): Hy Jy CO B S R S AR Cp NI ERIgER J1. Hork
IR A7 7158 2 CASA AR ALH HI 38 B8 5 3 BEAE BB THRAS 21 .
2) MMEERZE . RIS AR B &, [ =S BR O A &R H T B BRI 58 5 i ig k47
AL, [EBRANME A XN
Ui = Ry G 2

K, Uy AR EFEBNEROT): Ry NEBRNIEOTME): Gy AT ERE RS (). AN E R H
FREBRAT G5k s 8 03 I AR B AE G INAS AT V-AG . AT Ry, A FH FR RS 5 18 8 () OB AE S P 3 e
k& 36.97 Jo/mii,

33.2. BFEMEZRH
1) SEMERSE . RIS SISy, FREE A 0.
G, =1195C, ®)

K, Gy WM ERBEE R S AMATERI(hm?D);  Cp NMMFHILA =TT HA P HIg A 7]
fe4e CASA BRTHR AT ).
2) MHEEZS: RIBBBEA TG ME S, BRSO A &K H B AT O E 2 (b ) 402 ) 12
1TVl . BEEMEE AR :
Ugse = RiGa “)
s, U AR AMER(OT): Ry NE MR OTIE); Gy NEREA YR (). fiiis BT
W AECEIAE 2 Ay 820 Jo/mll, R FHACT A7 Ay 1300 Jo/ili. Hit, AT Ry SR S AL
1060 JT/MEHE T VAl o
3.33. EXMEZE
1) SEWEALSE: DA AR R A i 3R R 1 FE(RUSLE), FIF GIS AbBE 7 0 4F 1 45842 1k
BHHTINAG S . TR FFIRS Y N DB R M E SR ez 72, BAARN:
Q = MNBDYX
Q =Q:-Q ®)
Q. = MNBD
X, Q NEAL TR LR FF B M BEIR T R N OR3PV ER 15 B D R K I 5 R 7
Y NAEREE R X K B ARFERE R s Qp AR AV /E LR il s Qc AR T AR I S 1842
P Hb e il N AE S5 T LI A
2) MRS, [ EE S AMERA R, AKX
S =Q.R, (6)
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X, S oA EME R EGT): Qc NS AL+ R E, Ro NISHEEEAR 1 em? VDI 2, A

PGB PR BT AR -7 3% N 23.35 Jt/m’,

3.34. (REBEHE

1) e RETE SR, RSN IR R . AR R T EI S R A LR A

i s, AXN:
SY =QN(Q, -Q)Y%
SN =QN(Q, ~Q)N%
SP=QN(Q, -Q)P%
SK =QN(Q, —Q)K%

1, SY SN SP SK il Ran A MU . 2 B FSLE(); Y% P%. K% 5l & 282 L3 sh A AL
R BEAETR S .
2) MEEZE: KA R, RE LR, s, HIRARE, WETFHmnkk, it
SO R B HCPE R, HEAKN:
F. =Y QHP ®

X, Y Q. AR LI E/hm? « 4F); H hHERA. B S E: PRI T, R
JIE B 1) 3R 40 B 2 IR b R 2 e v R AT B L3RR 2 B Hh O (http://data.issas.ac.cnl), iU
PR EEALIRE BHOE, FEATIUELIEAIASE, LIREASE. DS R, RN EE. /I
MR AR L3 W B ZDE R A B BACE MR BT & iR k. SR RS HLTE 0 (E A4
o

4. BRE55
41 BELTHERESRGRSNES S

W T E R E N 2.09 {2 M/AE, B BUGRS EN 5.60 {4 M/AE, BB R LY R 7.69 {2 /A [E Bk
WrAE N 77.39 /2704, REEMMME N 5932.38 {4 70/4F, BB A {E & 6009.78 {4/ . &k bmE
FESAEATTE . BRIREFGRINX A X, BB DA SR RS R A3
BRSO E 1 Fros. BOR@EE M @A E S ek 8, A i 1T 70t AR Hh AE B AR Hh BT
ST, HEREE MM ZER, WA T VA BCRFPEAGE A, R ARAE T VRl 4 R —
HE[11].

WM AES RGE LSRR 1.3 ami/a, RELIESLYEN 491 ACH/E, [E-LMEN 32.70
¢TI0, TEEEFRIURMER N 14,522.89 1470/, (RE LIELAMERN 14,555.59 1470/, RRETY
A : HIEEANUR S BN 2.90 M4, FE%E 1173.4 MU, FE 564 FN/E, FEAE 3.2 {2/
o SR EEEN EESEATTE . BREEAGSIX A X, B UAAR. SR, A
LM AE. BB mE 2 frs.

42. BEFARXENFHESRGRZVRE

EHEETARMES RS, FEHE. AR, BREEAYE. BhE, SYREESIhX
oA ATTE B R S & ENE 27,2102 JIMUAE, 5 H AT AR AR S R G0 BB S S R )
35.38%; [if] -5y 7846.8 JiMl/AE, AR T ARMA S R G B B 51.29%; (R F HIRSLYE N 19,277.7

Y]
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JIMAE, 5 ETT AR S RGBT LIELYER 39.26%. HE TR X A% 2 BAEBRKRAE S RGR
55 R S LU AN I 1%, % M DX /R [ R SR Se B P A [ B /N TR R RE B E
B m, HooRE L. EEEaghURE. FEEE, EERd, HETARESRENESE
PR N 3.2 ACME/AFE, LB B B RN R AR [ 8RS 1.53 AZRE/AE . 2.9 JIN/4E. 1173.4

JIWl/AE ., 564 JNlAE . BARIEAANEE 2 s,

I B3 SEUR 55 D e
rE Jioe/ B
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Figure 1. Distribution of ecological service value for carbon sequestration and oxygen release
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Figure 2. Distribution of ecological service value of conservation soil

2. REIBESRSNESHE

Table 2. Quality table of forest ecosystem services in different districts and counties of Changde (10 thousand tons/year)

2. BEFRXENRRESRGERSYRE R WEF)

X& FEKE BEE ERREE ErE HEAIAEE A0E BoER WoR RILEIYHE
RBEX 432 1157 159.0 14.6 0.0 31 18 888 108.3
PEURE 68125 181743  24986.8  4503.0 0.9 360.1 1705 9624.3 14658.8
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FITE 74020 19809.1 272112  7846.8 1.4 403.1 178.3 10848.2 19277.7
Key8E 13869 37116  5098.6 763.4 0.2 86.3 463 25322 3428.4
BE 17904 47915 65819 899.1 0.2 90.5 484 2587.3 3625.5
BWH 4109 10996 15105 177.3 0.0 295 173 8784 1102.5
DHEE 9942 26606  3654.8 292.1 0.1 647 336 17983 2188.8
WX 2039.4  5457.8 7497.2 817.9 0.2 131.2 63.9 35484 4561.5
#YEH 544 145.6 200.0 1.0 0.0 4.8 38 1412 150.8

43. REFARXENFHESRGRSZNER

EBRGEEA ENM R ES RGR SN E. ERERMESRGMS+, A TR
BAMEE. TREFTRMEERE. WEHMEESIMEES RS, BBRAMERN 2127.13 47T/,
o T A R SR B ) 35.39%:; [l RUME RN 16.75 A4 TT/4E, o kT i AN (E 1Y 51.24%;
THEE IR TR M E R 4917.33 {470/, (AR A R IE IR R M E R 33.86%. T AE T R X A
2 BAEBRMAES RGIRS &0 & 5 HE AT 1%. %4 DXCFE ] R UM B o 4 [8 B B 35/ TR A
B, WETE SR ENME R L O E RN E R 77 5. R A X R R EE SR T R E R D TR
BHEMEE. BAEBLWE 3 FR.

Table 3. Forest ecosystem service value in different districts and counties of Changde (100 million yuan/year)
=3 BEFRXENRMESRERSNEER(IZT/F)

X & FEHRMEE BRENMEE ERBRENEER BLNHEE LEEFTRNMEER REENMEER

REEX 0.2 12.3 12.4 0.0 40.2 40.2
PR & 25.2 1926.5 1951.7 9.6 4371.4 4381.0
FIE 27.4 2099.8 2127.1 16.8 4917.3 4934.1
s 5.1 393.4 398.6 16 1140.6 1142.2
RN 6.6 507.9 514.5 1.9 1168.7 1170.6
W 15 116.6 1181 0.4 395.7 396.1
WHEE 37 282.0 285.7 0.6 814.5 815.2
SIRX 7.5 578.5 586.1 1.8 1610.3 1612.1
Z28 0.2 15.4 15.6 0.0 64.2 64.2

4.4, BERTEHRSXBENFTHRESRERSYRE

TEHERRAES RGNS H, Sy TR RS E SN bk > SRR > £
B> 2K > BT > W07, REHMORIE B R ] BB S SR A B i) o A T ] AR AU SE M 1) 56.88%
A1 19.27%, A ARFIE AN R E TS E ol TR L SE) =Y 61.00%F0 17.02%., & Ak
SHERERANTERE R, RE TR0 E AR E RS, HUORE R, B,
AR RS, EWHESHEEE R, EBE, EREAYURER 27, 57, 10947 f5. HARN
BN 4 TR o
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Table 4. Forest ecosystem services of different stand types in Changde (10 thousand tons/year)
= 4. BEFARMRSEBENRMRESRERSMRE R W/E)

RE FEHHKE BHE EREAIME ELE LEANASE ROE BHSE 58 REIRIVE

AR 15965 42725 58,689.0 1432.2 0.2 522 248 14181 29275
AR 341 34.1 68.3 34.8 0.0 2.0 0.9 49.2 86.9
LEM 40317 10,789.6 14,821.4 2239.8 0.4 211.0 101.6 5804.6 8357.5
MK 11,8977 31,8404 43,738.1 9700.2 1.9 710.8 3325 19,207.3 29,952.7
VR 24133 64584 8871.7 952.0 0.1 1426 799 41953 5369.9
ET 960.6  2570.9 3531.5 956.1 0.3 548 242 13725 2407.9

45. BERTEH S XBNFTHRESRERSNESE

TEFERMRAES KRGS, SR TTRIIRSMEE SR e Rk > SRR > £k >
AR > BT > WA, RO A R [ BoRs S AN & 23 i) 3419.07 AZT/4E AN 1158.61 1270/, i
WA TR ] R SE AN E 1Y 56.89% 11 19.27%; AAAH L EEE FRn R MME R MR E M EE 7578 22.54 14
JCIEM 22.62 AT/, R EEET S IS SR uRMERNRE AR K 0.16%M 0.16%. Frf k71
] E A E RIS T HAME SR, R ARRE L ERAE 20.71 147014 BT R E LR E RS
T HARMMEE, AR R E LI E SE 8731.57 A4 T/F . BARTEHLWIR 5 Fis.

Table 5. Scale of forest ecosystem service value for different forest stand types in Changde (100 million yuan/year)
5. BERENS XBNHFRESRERSNEERAILIT/E)

FA  FERNMER BREANMEE FAREENEER BEHMEE BDEEFMOCERNMER RELRNMEER

BA 5.9 452.88 458.78 3.06 642.9 645.96
A 0.13 3.62 3.74 0.07 22.54 22.62
OEHR 1491 1143.7 1158.61 4.78 2628.35 2633.13
M 43.99 3375.08 3419.07 20.71 8710.86 8731.57
&R 8.92 684.59 693.51 2.03 1890.65 1892.68

E 3.55 27251 276.06 2.04 627.59 629.63
5. 451

ASCH A BRIES R GRS EAZ R R B TR S VPG T 1%, AR 5 2 7 bk 3 U5y i 5 Sl
HEESE, MW GIS BOR, SLHUWH T I ARMAES RGBS IR A ME PP . TPl R
AR AT A TEANRL PR R, B E T AR A S R G RIOE, R8I BB 1 OHE RN
CAE M AR, D ORI AR BN 5 S i Ot A 4% R I AR M AE S R G 55 Th e 1R ik dle, ettt x4
FEESRGNMRIRE, d— PSR WA ZAE T A R A 2, A EE 1 [
BB B AN R IR B PR 73 AEBLIRAL 38 MR SGHE FE RO SE N B T B8 22 Rt ZMOEME & .
MANREAS A AR A S R GRS OB, DR BRI B A A [12]. S HR RESH i &
— BN B, ATREAS BATAGRYE: IME RV R EOR T A R e %, RERE LA . e
EEHEHEETRNES RGN EIFAER.
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