World Journal of Forestry #Rikit 5, 2026, 15(3), 520-529 Hans X
Published Online July 2026 in Hans. https://www.hanspub.org/journal/wif
https://doi.org/10.12677/wif.2026.153063

S b AR E RS HEVTE

AR, KE 423

TR PRV E FL b, BRPY PETE
RSB 2 IR S R TR AR, BRI R

SIS EBE,  ZR R AR A KSR A B AR WA ok, BRPE R

ks HiA: 20264F5 A3H; A HEM: 20264F6 H25H; KA HM: 20265F7H7H

wm B

KRB IAVERFER, ET2000~20234FEKNPPEEE, WE TR LB EREEYFRE. 3
PASE LR, SRAIEMR A A DV EE I T S0 LA O BB R E T B & REH: (1)
JE244E R ZRI4 11 Mk B AR 3 B BRI R B 91.82 x 107 t, 4EIGRREMR B 54.96 x 107 t, EHFERBEE S
B 76.78x107t; (2) FIXILHELSFERNEEN239.981270, EHREMEEN174.111270, FHE
BB BMEEN414.09127T. (3) FU& L Hi R B 5 AL T AR B R S0 E 8 67627.82 7T /hm2 Fl
55975.6170/hm?, FA7EEGE B E = F1°8306886.370/hm?.

K]

EIBRE, RS, SEET, SHHME

Evaluation of Carbon Sequestration and
Oxygen Release Value of Forest in
Qinling Mountains

Fumin Sang!, Shanhong Zhang?3

1School of Economics and Management, Shangluo University, Shangluo Shaanxi

2College of Urban, Rural Planning and Architectural Engineering, Shangluo University, Shangluo Shaanxi
3Shaanxi Field Research Station of Ecohydrology at the Southern Qinling Mountains, Shangluo University,
Shangluo Shaanxi

Received: May 3, 2026; accepted: June 25, 2026; published: July 7, 2026

Abstract
Based on the photosynthesis equation and NPP data from 2000 to 2023, this article calculates the
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amount of carbon sequestration and oxygen release from vegetation in the Qinling Mountains. Fur-
thermore, using this as a foundation, the economic value of carbon sequestration and oxygen release
from vegetation in the Qinling Mountains is estimated through the afforestation cost method and
industrial oxygen production method. The results indicate that: (1) Over the past 24 years, the av-
erage annual carbon sequestration mass from vegetation in the Qinling Mountains is 1.82 x 107 tons,
the average annual oxygen release mass is 4.96 x 107 tons, and the total annual carbon sequestration
and oxygen release is 6.78 x 107 tons; (2) The average annual carbon sequestration value in the
Qinling Mountains is 23.998 billion yuan, the average annual oxygen release value is 17.411 billion
yuan, and the total annual carbon sequestration and oxygen release value is 41.409 billion yuan. (3)
The carbon sequestration and oxygen release values per unit area of vegetation in the Qinling Moun-
tains are 67627.82 yuan/hm? and 55,975.61 yuan/hm?, respectively, with a total annual carbon se-
questration and oxygen release value per unit area of 306886.3 yuan/hmz2.
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1. 51§

HEAIRS DhREETE B INERS RS S ILFT RYIFIIY RS 44 0 N DUE AR A A AR, e 4y T4
BRI SRR RS AR R AL SKCCHEIR . AR REE . KA 2E R 1P SRR e 1] [2].
MRS RGN AR RS RGURIE R I AN S RIREA s ikRS5ThAE, FERIEEEK
Pa WO S S RS T T3] [ B RS ThRe 4R, ARMAE R BRI R it A7 P, Hd
AR AR AL RS, T AR B Ak ) S B R S RS [4]. T DA R IR S
Ihfe, FESZIIARMRA S RGP AT R IG PR R o 4% 2 AR (5.

AR [ b AR A % 1125 BL 2 (IPCO)IABUBAR 5, 7E 2011 4F & 2020 FF4F[R], AERH1 IR BEAHEL
T 1850 4F % 1900 FFMEAERT, ©2& EFHT 1.1°Co ik, R4 2021 45 10 H AT &AL E K 3 ikt
51 2030 SEAERIR = S ARHEE AT AR 21 A 2EiRTHE 1.5°C, BARMERRAH=HITE 2°C LAN6]. W
TR N AE IR R T e R 2, DA I At 4 3RS A A Bk A= i S B R G RIS, 8,
NEEBUGFFREF OGEME . BETESFMREEANK, REFRAAE, PECBAH A L
KB TV COx HEE 2 —[ 7] IR ANBAEAFASZAZE , WA TR HOERAE Ay R 507 AL AN R 52,
CL N T E E AR, AH. R[S T 1973 4E4 2008 4 HARIZEAT -Gk 4 [ AR U5
BEHE, ROV T E AR R A R R S, SR E RO . T XIE AR
ENOVFIFHARAR B BRI A= 1071, R T RIERMAE R e =5, S RRRERKT
R R A 2 AL R . BREFFEE[ 108 MOD17A3H #EAE#E NPP, 115432 2010, 2015
2020 FRIEAZS RAME RN E 7798 365.102 1478, 379.751 44I6H 365.509 127G, BEEME DTN
387.141 127G, 410.350 12701 429.33 1270, 255511 R A 1B B R AR e A E R 7 =, X o+ JEAE
B NPP Wit ST I, S5 R RN s E AP ERANME S 187.72 447G, PR MNME N 203.26
{270 GRS 2] KR BRIP4 FE AL A5 2 7 R I E L, THE T BRI S R G A R AT
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FselriE P 7y, Hrh BB SR N 524.6 x 10*t. BRAERISZYIE N 1404.6 x 104 t.

et M A 9t 18 W) 2 2E 7= 71 (Net Primary Productivity, [FR NPP)J2& BLA [HI AR P AR08 i 6 A 1E F P2 AR 1
B EE, WEMEY) B 5@ iR E TR A G, TR 5 [13] . Bl i AE 3% NPP 3@ % H gC/m?
KRR [14]. BERRBEAMAESIRNERES REMS M E PR EER—H 5, &L “Gedilime
SR AT AR, R A S SO B L X S A 5 R R L & 2 i . ARSCEIZRIE L 14 Ff
R RO AN %, IR 4 55— 272 ) NPP, S58 6 a e TR, R G MR A 70 Tl 4
e TR ZRIE L MR A R S BTN AR, N ZR 0 Hh X 4 £ R R A 2 ZR 04 1 Ly b AR bR A 25 AR BUR
AL T HHE SCFE .
2. MRXBR

ZRI& L OBk SCZRIR)YRE T 105°30'~111°05'E, 32°40'~34°35'N 2 [6], PHEFEFLIT, RS54 e, bR
T, FEIRDUL, EFERRPGA I NTE 32 MR, BHEFZN 6.19 15 km?, WA 1. gL E
N, RN SRR AR R AT VA I RE AR — SO A S, e o S DA T v e bR
R AR RII[15] [16]. ZRUAENFRE Lk, 2 E e zsm iR den ek, REFEEES
AR, SERER R gk A R guaif T, X R I IX Y A S X SR AR S TR [10],
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Figure 1. The location of Qinling Mountains in Shaanxi Province

1. RIGERAEHHAE

3. AR S
3.1. BERESLE

NPP %i#2: NPP #E T #1222 E AR 5 W (https:/ladsweb.modaps.eosdis.nasa.gov/) % I # e 45
2000~2023 4£ MOD17A3HGF NPP j# i, 7[5 #%0 500 m, BFEIHEFRA 1. %8R MRT #84:
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FAER, KB

TR IS RIS AR A 5, AR R T AL [17]/ 35 F (BRI TR
R S 53 L) IZAR Y (BRPUAERE) Th I RAGAM I FUit e, 256 HEHdE, KRt
(AR 7> 0 14 SRR (R 25 N TREHEHD -

3.2. ARFG*E

3.2.1. EHRBENE

ARG S SRR S I SR AR (CO) K 4y, 3@ A 1E A s 2 R S5 Bk A &40 »
FRHEE R (02), HALZET TR N: 6CO, + 6H,0 — CsH 1206 + 6020 AL LA NPP MR, RIECE/EH
FRE, SRR SN TR, WEERYIRAEF g R18], BEF 1.00 kg )7 GE [ &
1.63kg CO», FEA 1.2kg I Or0 LAULELBI LR, WS 20811 AEZS RS 2 CO, AR O, HIPf & .

3.2.2. EEBEMENRE
15 IS BRBCAR VAN B AR S R G 8 COL I, o COL MR AA Y 260.9 Jo/M[19]-[21];
SR B R AT RGUREN O, A, Tolki % R4 400 7o/M O, [19]-[21].

3.2.3. Arcgis 2B 4347
FIH Arcgis (25 B 0T IRE, $EIXZRIE LA R4 2R AL NPP W E, BB &, it
B U Ly b AT A 1 ] BB SN 2

4. ERED
4.1. EgLEH NPP YIRENEM S

1 ONFRIE M 14 PSSR 24 SE4EY) NPP YR B AR AT TH AR NPP #R &, e 1 ATl
F i RIS G NPP W) A AL R85 AL IR NPP 45 & 25 S A0 K o ML (1) 40 A7 T
TR, Wis v ok R AR R TR A 2104846.4 hm?, 73 A TR 3 K5 H R s v rHRE N, HLTHF N 709851.50
hm?, JE& 5 =7 (R R ER AR, 38 DU AT 1) S0 #s o S s 1 R I EE N o TR e /N A IR AT AR, 1
FERMIR ., W L S i ARz, = FH AN RA R — 5 A .

Table 1. Calculation of net primary productivity of vegetation in the Qinling Mountains

1. RIS LERSE—E =~ HNER

iR et Area (hm?) NPP (t/a) NPP (t/hm?a)
o FE R A 2963.02 25078.05 8.46
R ] 22114.99 184726.80 8.35
ki 2N 428642.62 3166726.28 7.39
E A BL A 286636.30 2316869.47 8.08
R HE A 709851.55 5613170.80 7.91
. e L 5T £ R A 3604.74 31000.06 8.6
AV FAHT 2 P ] 1 A 520924.93 4189783.08 8.04
AT G TR R R A AR 97013.02 751782.28 7.75
T B AR 137096.99 994638.29 7.25
P AT L b AR 71842.89 632475.86 8.80
A AR 549630.84 4551530.50 8.28
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G R T AR 1466.70 15189.84 10.36

UV B AR 2104846.43 18499212.67 8.79

Ay P I bR 40571.31 338387.83 8.34
Mt 4977206.32 41310571.82

I SRS NPP M5 o] DUE tH, iR R AR IR AT R E A L ST B I ARRITTE Fy
SR TE N EE M RIAE YY) NPP W) A B AT PUAL. EATTIIAEYS NPP )5 253008 1849.92 x 10% t. 561.32
x 10* tv 455.15 x 10* t F1 418.98 x 10* t. 435 NPP ¥ /ML AT FTAR 1.52 x 104, ZFCAEM
ARG A 7N

FHAE I BT T AL NPP W) BT 5, WG ARS8 10.36 thm?, X BRI R 52, 7 #
WK RGEAF AT, WAL AR TR, DR AR 2 37 T AR NPP P i FLUCOR I 1 b
B I ARCRT R Vi o AR, AR R TR NPP #5553 04 8.80 t/hm?Fl 8.79 thm?. L ALRE 4% (1) - 45 5
AT AR NPP Pt & 22 PR/, REER R AE 7.25~8.6 t/hm? Z[H] .

4.2. EHERESYRENMTEMSS M

4.2.1. FREHXBNEHERBESYRE S

2 AZRIE L 14 FOEHOL 24 FEBRBRANELYRE, TG Ze& o bl o [ B i &
96.73 x 107 t, FEREENIBTEA 4.96 x 107 t, AP [ FRBEEUL TN 11.69 x 107 to I HT ¥ -l PR A [ B e
AR R, HA R ER 3.02x107t, BEMITERN 2.22 % 107t, FERBEAY AR AN 5.24
x 107 to HUCGRIRAT S FEN, EFEBYIREN 9.15 x 105t, FEREVFREN 6.74 x 10°t, FEFEBBEEY
JREEZ R 1.59 x 107 to S =A0M 2 WA e AR, AR TR 5T 7.42 < 100 t, SEREM RN 5.46
x 100 t, AFE[EFRBEDR R A 1.29 x 107 to 25 DU 0 s 7 s I R N, HAERE By i &N
6.83 x 10°t, FREEWRERN 5.03 x 100t, AR EM I E N 1.19 x 107 to AT PT AR A [ BB 4
ViR RN, EREBYIBTEY 2.48 x 104 t, EREMIBTEN 1.82 x 10* t, EFEBRRAN T E N 4.30
x 10% to

Table 2. Calculation of carbon sequestration and oxygen release mass of vegetation in Qinling Mountains

2. RIRLERERFEEYRENER

AR [ B 2 (t/2) B = (ta)
E AT G T A 6829346.42 5027739.70
ik 7V I PR 30153716.65 22199055.20
TR T HE A 9149468.41 6735804.96
AR EL A 3776497.24 2780243.37
VLR N 5161763.84 3800071.54
M #AH £ AR 7418994.72 5461836.60
AP AT 5 S 3 i VR S RK 1225405.12 902138.74
M FAHT V& I i bR 551572.17 406065.40
7R B A 301104.68 221672.16
R 1621260.4 1193565.94
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S
Y FAH TR 24759.45
G A LU AT R 1030935.66
e FE A 40877.22
S 75 LS % ] A 50530.1
Hit 67336232.07

18227.81
758971.04
30093.66
37200.08
49572686.19

4.2.2. FEEHXE S MAREBERBEEYRES T

T 3 NZRIE LR B A TR [ R SE A T I B2, B 3 RN R0 L MR B A TR AR A Tk
EYIREAN 51.23 thm?, BEEYREN 139.70 thm?, FA7 HFE B #BEY T E N 190.93 thm?, T #4
TR T ARAR [ R A B R R AR, [ RV & 4.56 vhm?, BEEWTEN 12.43 tthm?, FA7H
FRAERE BB SE ) TR S AN 16.99 t/hm?e o UGR EAGHT L HEFIHRR, Sy AR AR [E iR A i & i Ay
14.43 t/hm? . 57 B R BT AR A7 [ BB 80400 o 2 /)N B A67 TH AR A ] e B 8L ) o B S A A 11,90 t/hm?e
SRS T AR [ BRORE S8 o B (AR A, MERGFAT AR, RS L bR EAR L MR AT VA I R AR B T =
5 A A LA TR RR [ B R SR I P R 2 BE D, M S R S i AR BN . AR AR MR
L N7 T g & S o Ny a7 NEER A R DA TR AR ik g s Wi E /)i 8 & AN (RS RS K (LY=L 3 S AN

Table 3. Calculation of carbon sequestration and oxygen release mass per unit area of vegetation in the Qinling Mountains

3. RIGLthER AU ERERBREEVRENER

FEA 2 S TR [ B t/(hm?-a) A EFURE AR ¢/(hm?a)
AV FAHT 5 S T T 18] 1HE A 13.11 9.65
TV B bR 14.33 10.55
T T A 12.89 9.49
R AW 13.18 9.70
PR 12.04 8.87
G #AH £ AR 14.35 9.94
E AT G T R A AR 12.63 9.30
AT P I bR 13.60 10.01
R EEA 13.62 10.02
TR ET AR 11.83 8.71
G FAH TR 16.88 12.43
P A L B Bk 14.35 10.56
e FE L] 13.80 10.16
v L2 i A 14.02 10.32
Mt 13.53 139.70

4.3. EHERBES N ERMTMS T
43.1. EHEHEENEENE

P 4 RNZRIE L 14 FAS FEAE 0 A B R A B BELR, @ % 4 A718 . R ILER RN EE AN
239.98 1476, BEMEEN 174.11 1476, FRIBBEE SN EEN 414.09 1470, 071 T5 - FE R R AR [E] B
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BEAMER R 5N 107.47 12 70H 88.79 447G, 4F [ B EME S AN 196.26 1476 FHAR A& T
W, EFEBRINE N 32.61 1470, BEMEN 2.76 1476, FEEBRREEM AN 35.37 1470, A FH B ) [
RBSEMN BB, SERBBANERN 1.07 1270, FRREMNE N 0.89 1470, FERERB M LA FI N 19.56 1270,

Table 4. Calculation of carbon sequestration and oxygen release values of vegetation in the Qinling Mountains

4. FIRLEEERFEENESNESR

TR A/ 7T BN/ TG

AV FAHT H 237 PH ] HE A 2433979064 2011095878.51
Tk v I P 10746784614 8879622080.11

U T A 3260870541 276352084.74

DI RGN 1345943616 1112097346.52

binki N 1839652633 1520028616.33

AT ET I HR 2644129718 2184734641.67

P s B v A R SE AR 436734384.8 360855495.51

P s v et A AR 196580321.4 162426160.71

R B 107313708 88668862.19

LA NI 577817206.6 477426376.81

Y B AT AR 8824267.98 7291125.09

G A L Rk 367425469.2 303588414.50

e FE B 14568641.21 12037462.16

. v L2 i R A 18008927.64 14880030.20
p=San 23998633113 17411104575.05

4.3.2. BUEREREHRRSNEENE

5 ZRU& L MR A B T AR [ B R A B B B3R, S 5 RT R ZRU& LU Hb AR AR SR T AR [ Bk 0
N 67627.82 Ju/hm?, FEEMMME N 55975.61 Ju/hm?, FLAL AR [l B 8 S AT A 306886.3 J6/hm?. MEFGHAT
FREAAT AR [ AR SN B K, B A7 AR B ARANMEN 6016.41 J6/hm?, BEEM AN 4971.11 Jo/hm?, HAL
T RRA [ BRS8N LB R 10987.52 Ji/hm?e LR LR bk, B 7 T AR [ BB S B Ay
9340.02 JG/hm?. I 7 - I OMRORTIZ R L b B ret b Sy T[] sk A 2R B A TR AR SEANMEAE ZE AN K,
XA ZE 8.56 Ji/hm? Fil 7.07 JG/hm?. 5 4 I MR BLA T AR [ B e RN A0 BRAST T RS i g S AL R
N 7697.06 JG/hm?. LT P& IHHE M IR V& I R P RRORIIE AAT B T IR ZR 04 1 R B AR AR, L ARAR
AL TR BRI 67.6%, il iy v i e i AR A7 AR A A IR 5 DR (B AN 2 AR &, H T AR

BOK, BRAESIRG hae I EHRERTS .

Table 5. Calculation of carbon sequestration and oxygen release value per unit area of vegetation in the Qinling Mountains

5. RIGLthER AU ERERBEENEENER

TP B AR B B AN 70/ (hm?-a) BT ERUVR AN TT/(hm?-a)
P A R L i - RE A 4672.42 3860.63
T V& R bR 5105.73 4218.66
U T - HE A 4593.74 3893.10
D& AW 4695.65 3879.82
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i H A 4291.81 3546.14

A #A AR 4810.74 3974.91

G s o v R VR RS AR 4501.81 3719.66
P AT P P i bR 4845.30 4003.47
NCAR | 4852.53 4009.44

TR AR 4214.66 3482.40
AT AR 6016.41 4971.11

P AR L AR 5114.29 4225.73

o FE B 4916.82 4062.59

P 5y Ly 5T S R M 4995.90 4127.95
Mt 67627.82 55975.61

4.3.3. EFERBESNEERSENEENLEE

2 0 14 FERE R BT RRORE S EL S S BRSO B LE I, T R bk, DU V& - R AR
NE, FEBRANME G E R AN R 47%; BEARd, DU MO T, o A R oR S i
11 12%, HOCHRAAER AR, e OB A ANE R 3%, f/NFATERAT e bk, R E R R A E
(K1 2%, HEFR, DANE R H 2% it i D 3, 4 [ BRORE LU o [ BRI E 1%, OO Y
VMM, R BB AN B 9% /NI v L S 2 EE N, o R R SR HME Y 0.04%
s, LT A A T, HLAE [ BRORE S [ BB S 8% . LA BN, AR BT S (B o 5 ] e
RSB 6% T B ML Aty B A [ BRORE 520 o e [ BB SR B ZZ A AN K v, ORI 4
F, HUONRFEE A AR, ZR0Q LR I OB A TR EZE RO, IR TR R AR TR
o F St el NN i 8 W N ey T N N TN 4 R 7 SN A=
R e I NUARH /N, AR AL 1%
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Figure 2. Proportion of carbon sequestration and oxygen release value of 14 plant species to total carbon
sequestration and oxygen release value
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5. &it51ig
5.1. &g

(1) ZRUE LA R A 2R Y NPP 5t & A AR . B[R NPP W) EAFEAR KI5 IR
TE I FE AR NPP AEA) i & 1849.92 x 10% ¢ oK, HRI AT A HHEM 561.32 x 10%t, /N ATAFTHR 1.52
x 10%t; FAALTH AR NPP 429 B Ko B 71K 10.36 t/hm?, O I #GHE L i HFK 8.80 t/hm?, #
NIRRT BT AR 7.25 thm?.

(2) FUSILIHE B FE Y N 1.82 % 107t, FREAMITEN 4.96 x 107t, FEGRBEE L EHN 6.78
x 107 to ZRU& L AR A B T FR AE [E B B4 5 BN 51.23 t/hm? AT 139.70 t/hm?, B T B4R [ B B S8 0 it
N 190.93 t/hm?. 14 FZ2 U4 AR A - 7 R A7 AR A TR 3] i e 80 o S doe oA, B A6 TH AL A [ e e 8 4 ol
AN 16.99 thm?e FHUG2 W AGHT (L AT PR, B T RR AR [ BB P ot & ey 14.43 vhm?. iRl
B i bR B TET AR A [T BB B R B /S, R TR AR A [T R S B A AN 11,9 thm?s

(3) ZU Ll b A [ R A M (B B2 40 ) 239.98 AZTTAN 174.11 4478, 4F BB EU AN E BN 414.09 12
TGo AELAE ST AR AE B R AN E 20 1A 67627.82 JG/hm? Al 55975.61 JG/hm?,  SLAE I R4 [l BB S8 (8
AN 306886.3 76/hm?.

5.2. g

A ICHT MOD17A3HGF NPP 4 %of 2304 Ll ke # () [ BB S 2 b AT A5 5. B 2E T Terra T2
MODIS &8N, FE454 BIOME-BGC Y 56 R R F 2 RUAL 57, & 43Rl =I5 N 4% (FLUXNET)
BOAE, B N TS TR . R RS FE AT SRV, (R R 8] ) RN 500 m, DAt
SRAFFE RIS HIIX , X ZR 1L Hi AR B NPP H AT BE =2 — 8 iR 22, M 0% o Hh [ e B S B Al . 7E LA S
(PIRIF 70 R T L0 o S BB Y S HE I AL X R 5 A B, IS A& R B T 78, i — 2B e A
IFi) 5 2 RSB 14D 3 FH 3 LR 22 5

PN SCHAETH R0 1L b A [ OB | M AR, R R e A A S A I3, LUS R
ST R IOE AT BRI [ e R E IR S B I 9, TRl 75 B — 0 R SR AN & AR 45 R 4t [ BB IR 25

B HIPEASE 792, $R D XA A S R GRS E SIS IR, B 0RARARN XT A5 A8 Ak 78 ) A0 4 457 X
WA RRER R, NBRTE A MO BRIE A AR R A A i B R S KR .
E&ImHE
PV =B BT AR T H (23SKY014).
SE Tk
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