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2.1 HAREXHEER

T JLE TP B N VR IR R R, R B REWT LK, m A = R Lk 2%, dbie
EAI—SE e, #8531 AN20, B4 13404, RNK 22945 km, mdbTEik
1532 km, i FlH 26°00'12"N-39°46'50" N, 73°18'52"E-104°46'59"E, [} 257.2%10°
km?, o7 o Bl b S TR 26.8%", T A e IR ML BR b KR s 1 I, B S b IR Y
CHE . R, MR Y, R ARBAR K, TERL T B L R L TR
FEFRIRIE . AR . FREARETRESMAWA, imEER o R, A HHM
RO RARAE, QR e . S AR . KB SR AR, (I s = A Bk
S ARV = A T B . I, e R R R I R ERAR R AR ELEG
LN
2.2 HERIRERAE

2000 4F . 2005 4 #2010 4= MODIS/NDVI A iz K& 5, % I F 35 [ LPDAAC
(Land Process Distributed Active Center) [ MODIS Zi#E H i MOD13A3 2487~ (FTP b
k. e4ftl0l.crusgs.gov), Z3[EZrHER A 1 km. T MODIS/NDVI AR & M 2000 4F 2 A 7y
FRRAREL, PHitk, 20004 1 7 4y NDVIEE R H 23 8] 53 B854 1 km #) SPOT-VEGETATION
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NPP(x,t)= APAR(x,t) X &(x,1) (1)
AHr: APAR(x,t) F e(x,1) 4353 ¢ A Gt A e 5 A 20R S (MI/m®) FISEBRYERER
& (gC/MI),

APAR(x,1)= SOL(x,1)x FPAR(x,1)x 0.5 (2)
FPAR(x,1)=(FPAR(x, ), + FPAR(x,1))/2 (3)
FPAR(x,1) = (NDVI(x,1)~ NDVI. )< (FPAR, — FPAR.,.)/
(NDVI,,. - NDVI,,,)+ FPAR,, (4)
FPAR(x,1),, =(SR(x,i)— SR )x(FPAR.. —~ FPAR..)/
(SR....~SR_..)+FPAR,, (5)
Sk (L NDVIG0) o

(1 - NDVI(x,1))
Kr: SOL(x.t) Fl FPAR(x,1) 53 53875 ¢ 00« R SRS (MI/m®) FOGEA 808 5T
PR R S L A1) 5 T 45 0.5 2 s A A T R FH B K B AT R S8 o5 R S A B8] s FPAR(, 1) v
F FPAR(x,t) 5 5357 4 1 U — A AE DY 8 B0 LU (AR B 48 250 T 50045 21 1 0% G A R0 S i i b
fi; FPAR,, F1 FPAR,, f95UE 454 0.95F110.001; NDVI,,, Fit NDVI, ., /R NDVIFESS i
PR Bl AR o () e RAE A /IMEL s SR BT SR, i 4351 R 565 i FRAE 25 5 NDVI 1 95% Al
5% FNE S30% NDVI(x,0) F1 SR(x, 1) 53 3 FRRAR 0« 7E ¢ 73 WA — A AE 848 B0 LB AR
Dtk e

Potter S5 Y WA B HA TERAR &M T A BB BRI SOCRERI %, MAEBL L& T
HIGREAR FH 2 2532 BRI AR 3 BRI, B
8(,0) =f(%, 1) X f5(x,t) X w(x, 1) X £, (7)
f(x.5)=0.8+0.02x T, (x)— 0.0005 x[T,,(x) ] (8)
f,=1184/{1 +exp0.2X(T,(x) - 10 - T(x.1))]} x

9
{1 +exp[03X(=T,,, (1)~ 10+ T(x.1))]} (9)

W, (x,0)= 0.5 +0.5 X E(x,0)/E, (x,1) (10)
K e, BRBKIEREFIFHF (gCMI);  filer) | falo,t) Fl wlx,n) 43 5 5 e KIEREF
FARAEARIE . SR AUK BN 250 SRR SR ST B R AE 9 28 1 fe KOG REA
FHRBERIE ., 7,00 M K RGEIRE, W08 O — X I —4E I NDVI RSk
(B X R B4 24 H SRR (°C) 5 TS0 — AR <-10°C B, f EH0; #5 H 3
VL T(o,t) H i IR T, (0) {15 13°CE 5 10°CHT, AR23Z A 1 f BT A SE 3R T(x,1)
NEGEIREE T, (%) I} o AH R —2F20 E(v,n) 1 E,(x,0) 4351 3R S2BRZE B (mm) TNV E € L
H(mm),

2.3.2 EFRBEEMEAER AR RN R DO S — AR PR R R, Bt
AAEH AR AL, REgEAER A 1.00 kg A HLYIEEIR E 1.63 kg CO,, BB 1.2 kg O,
FEFUCEE, ARG S — A P W s R AT DA e e SR S R G A2 CO,
B O, M, AR5 0 S0 (o P e A B A e A0 M ) S ke EA T (ELAG B, Ak A5
G 7o LS R A 2 R ] 5 COL RN O I L ARSI A S K 5 B A W R i vl
XL, ASHIFSY R F R COLTE MR BAS A 260.90 TT/t, O, B3R AR FI1 Tl ) S8 LA 43 5011
352.93 JC/tFH 0.4 T0/kg™ 4,
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3.1 BRERESRGHE—EEFT AT

LT 3 SR e (4 DG RE A AR BET X0 357055 i 2000 4F . 2005 4F- 12010 4F ) NPP 4]
BT A ARG . B ORI A T ORI, UMK . FEDE REf) . HEA . REHFIH
M 6 R, RAAFEHIEIE H NP ik, AR SR AE R T fab 24,
15 75 B S AR S — PR P B (R D)o HIERATIL, 20004F 2005 4712010
AF 1) NPP 9 5 1243 )2 9.04x10% t, 9.25x10% t 18.38x10° t, 2000-2010 4= NPP 4 Ji & 5 #i
e R IR R e, 10 4F N NPP A5 RE R [ 7.87% , L H 2000-2005 4F- NPP L 3 i
2.32%, BREJENPP YT FRESN, HAMEEZER NPP 24 ; 1 2005-2010 4F NPP )51
I T 10.38%, B TR AR, S FEECE R NPP Y R R TR A 5
Sb, AFERERIERINPP 2250 5K, MR, 2005 4F45 R T F B {ER R, 2000
HEIRZ, 20104 F R/ . S AR EHERR 2 . AR > B > > 5 >
TR,

R BESEESRESERHELENPPYRE
Tab. 1 The amount of NPP by different vegetation types in Qinghai-Tibet Plateau ecosystem

2000 2005 2010
N . . .
e ji:{%(t) fritwa) jif{ﬂa(t) fritwa) T;:{i(; fritwa)
FORN 8.16 218830000 8.71 233586000 8.18 219543000
HJE 2.84 300449000 2.54 268205000 2.33 246707000
Hifa) 3.67 217055000 4.08 240853000 3.47 204946000
TH A 3.74 83225600 3.88 86374800 3.61 80517200
A< H 4.25 2019550 5.85 2777700 4.95 2349600
HoAth ey 1.68 82229000 1.90 92862600 1.72 84018500
it 903808150 924659100 838081300

3.2 FHERAEDSRZEHRBESYRENT

2, 20004, 2005 4%H12010 45K = b AR 2 R 40 [ CO. ) BT & 43 710 14.74%
10°t, 15.08x10°tF113.66x10%t, R O M) 4374 10.85%10%t, 11.09x10% t F1 10.06x10°
t, SEHFEENE 2000 475 58 S b ERREEY TR (0000 15x10° e/ 11x10%t) B
et , UL BIAR SO R AR LA — 2 B AT SE M. 2000-2005 4F [ fifk BE 42,400 Jo 43 ) Y
2.3%F12.2%, 2005-2010 4 [l i B 42 49 Jox 3t 53 ) 98 /0 10.39% F110.24% . MEEIRK A,
2000-2010 4 [ e S8 4 S 1 43 B /D 7.91% 0 7.85% AN [RIFE B ST [ ik B 48400 o HE P
e B> FRAS B A >UE S FLA S AIS AR H
3.3 BHERAESREEHRBEENEZNITE

23, RHEEMASEAGE 20004 . 2005 4EF1 2010 445 1% 255 [5 52 COL M E 43 5]
3384.36x10°J0 . 393.23x10°JLH1356.41x10°IC; SR FH 1 AR LA 2 00 1Ml i) 480325 0 1) ik 44
B O M, BUHOESME, 15 20004E . 2005 4EF1 2010 444 1k 2R B il O, B 43 51K
408.31x10°JC, 415.02x10°JCH1378.61x10°IC, 2000-2005 4F [ BB A EIE N T 15.58%10°
JG, 2005-2010 4E[E AR BEAM L FRE T 73.23%10°I6, 2000-2010 4E F & T 57.65%x10° 0. M
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Tab. 2 The amount of fixing CO, and releasing O; in Qsinghai—Tibet Plateau ecosystem

— &1 78 CO, ¥ it (x10%t/a) TR O M) T 1 (< 10°t/a)
2000 2005 2010 2000 2005 2010
FRHK 3.57 3.81 3.58 2.63 2.80 2.63
HJE 4.90 437 4.02 3.61 3.22 2.96
LX) 3.54 3.93 3.34 2.60 2.89 2.46
T 1.36 1.41 1.31 1.00 1.04 0.97
A H 0.033 0.045 0.038 0.024 0.033 0.028
HAb A1 1.34 1.51 1.37 0.99 1.11 1.01
Mt 14.74 15.08 13.66 10.85 11.09 10.06

*3 BEHSESEELEBEE CO.MEHO.MEETHE
Tab. 3 The values of fixing CO. and releasing O in Qinghai-Tibet Plateau ecosystem

— [ 5E CO MMt (x10°IT) FEIL O EH: (x10°TT)
2000 2005 2010 2000 2005 2010
FeRN 93.06 99.34 93.36 98.86 105.52 99.18
i) 127.77 114.06 104.92 135.73 121.16 111.45
Fifa) 92.31 102.43 87.16 98.06 108.81 92.59
T 35.39 36.73 34.24 37.60 39.02 36.37
AR H 0.86 1.18 1.00 0.91 1.18 1.06
oAb 34.97 39.49 35.73 37.15 39.33 37.96
RN 384.36 393.23 356.41 40831 415.02 378.61

AFFEBEAORE , M EEHEF YO : RS> FRAR> G f)> oAb SR> AR . LR 7 6
RS R, SRR, JLE BB AU (E Y DTk R Ao i E 7 R [ e
IR A AR A HIRIERN , FCHR R ST i B e s, B A A e BRI e fa
BT IR A IR AR B OB AL Al A3 i S T BRI AR AR T AN T
WD, TERORE A E TR TR
34 BEEERESRAGERBRENEENRZEL

M 2R (1), 2000-2010 400

A8 R[] e R SR AN (EL R 2 T BB o 0 20004F FERRBR A M+
TN —— 7% P 1 i 230 e B 20054F BB MM
A A5 R B S TR [ e B AR A (EL 34 H R B 20104E BRI

393
(=3
(=}

TR A S TR BB M
PR, B> ARbR > e > 2 R >
HEN>RH ., N ERE (K2),
MK b 5 Btk AR 1617917 o 0 ; %}
B, k5T R K AR o A . L s
FEAR—E, IR B A M AR X 32 % Abk RO WA WA ORE HERA
SYTTERE B B R BN T2 BT B S S R G E COL AR O, M i
B X, A0, 5 B8 3K A £ Hb AP JER [ P Fig- 1 The values of fixing CO: and releasing O, of different land use
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AREEHR, X BRI FEI, b T R
W, EEAGE R ARFE AR, OB
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B4 3 T FFT M R R B, IR T A A A B
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4 ZeHihe

20054F

N -E: 9065.68
i%%iﬁiﬂ : ® 2000-2010 éﬁ%ﬁ% VTN L & 6.73066

HERRGERBAMERE TR, 2
PR S S5 DR R A, A AR R AN (B B
o, > RO B ) > L SR > P A >k
. 2 20004, 2005412010 4E[# 2 CO,
MBS 50 384.36%10° 0. 393.23%10° T H
356.41x10°JG, O MBS R 408.31x 20107
10° 70 . 415.02x10° 70 f1378.61x10° 76, @  PR™>e
2000-2005 4 [ 5 B A M E RGN T 15.58x 107 s
IC, 2005-2010 4E [FIFEBSEME FIE T 73.23x P12 20004F, 2005 41 2010 4F 75 e [ [ e 4
10° 6, 2000-2010 4F [& % B A M 1 F W T SRR (AL: T -hm-a”)
57.65%1 ngﬁo @ M g:?lEﬂ _t%‘, l_ﬁ—] ﬁf}%*:% /f\‘ m Fig. 2 The spatial distribution of the values of fixing CO,
AR 1 52 B0 DA AR 1) VG I g s e
P, XS R A A B —E

AR MG ) CASA B RUAG B3 1 75 6k m Jr A AR R G I A 7= 7 . Hirb 2000 48
2005 4E 12010 4E75 58 5 )52 NPP -2 (E 73 514 4.06 t-hm?-a”', 4.49 t-hm>-a’ F14.04 t-hm?-
al, & TR R R I 3.41 t-hm?-a Y, T T R ) G A 7
¥IH 7.068 t-hm?-a'™", SARICHLIK G045 1 4.45 t-hm? -2 L, fE7ELA 22510
T R AN R X AR S A R ) 22 57

WA HT BN, 2000-2010 457 76 55 5 330N D g Hb XA # NDVI R [ X S0 18 22 T 33°
NUPAGHLIX, (B FFEESASIR R E . 8 S A U X, AR KA 2
NPAR A A K 3 B R . T 10 4F 3 SRR 3 A 0.873°C/10a, 18 2 i 2% /KF-4 0.01 19
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LTS [ Ry =3 = 1] 711 @ 5 WA - e e L R (o I e 2 (2 s
WA 25— R T . B4, 2000-2005 4548 % 1L 4< B gl A 2 ol st ok X
LEMIF R ZE R — B, R R R AR I 13 XD AR R K 38 22 W AR S AR X T AR SR, (.

o 250 500km
[ —t

and releasing O, in 2000, 2005 and 2010



41 XITERE A5 TR A S R G AR A (S A DI 669

RERE AR, T T 10 4 B R R AT B S B R Fr g et sh, e R
Al BB I AR R R R PHAR S T RSB i, 538k -23.04 MU/(m’-a), i3 B 27K F-0.05
FIASE:, 5 Stanhill ZEAFFEAYIT S0 4F 4 BR X 8K PHE SR ST 52 T R —20, nT I, < fx
AR AR S R 48 S LR S5 T RE e 5 &2 ik, e How A dE— R
T 0 L P R B K AR S HE S X0, T4k, SRR XA S P R Rk, sT
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) WAMSRAREEE, )R s X, © 20 20 30 4R R 1 AR i 4
BB AN VD o 2o B RO ARG i iR A Y S R R, b i RO 2R
59.18%" . [Hitk, ARG e S8 s I AR B R GRS I RE T B E R
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Dynamic assessment of the values of CO., fixation and O, release
in Qinghai-Tibet Plateau ecosystem

LIU Xianfeng, REN Zhiyuan, LIN Zhihui
(College of Tourism and Environment, Shaanxi Normal University, Xi'an 710062, China)

Abstract: This article aims to quantitatively evaluate the values of fixing CO, and releasing
O,, and their dynamic changes in Qinghai-Tibet Plateau ecosystem. Light energy utilization
model was used to estimate Net Primary Productivity (NPP) based on MODIS/NDVI data,
and through photosynthesis equation we converted NPP to amount of CO, fixation and O,
releasing. Based on this, forestation cost method and industrial oxygen generation method
were used to compute the values of CO, fixation and O, releasing in Qinghai-Tibet Plateau
ecosystem. The results show that the values of CO, fixation were 384.36x10” yuan, 393.23 x
10’ yuan and 356.41 x 10° yuan in 2000, 2005 and 2010, respectively, while those of O,
releasing were 408.31x10° yuan, 415.02x10” yuan and 378.61x10’ yuan in 2000, 2005 and
2010, respectively. The values of fixing CO, and releasing O, increased by 15.58x 10’ yuan
from 2000 to 2005, while they decreased by 73.23 x10° yuan between 2005 and 2010. The
values of fixing CO, and releasing O, reduced by 57.65x 10’ yuan from 2000 to 2010. In
terms of spatial distribution, the values of fixing CO, and releasing O, present a decreasing
trend from southeast to northwest, which is consistent with the distribution of heat and water
conditions. The values of CO, fixation and O, releasing are listed in the order of grassland >
forest > meadow > other types > shrub > farmland. The values of fixing CO, and releasing
O in the Qinghai-Tibet Plateau ecosystem present a decreasing trend from 2000 to 2010,
which shows that the climate change and human activities lead to a worsening
eco-environment in the Qinghai-Tibet Plateau.

Key words: Qinghai-Tibet Plateau; NPP; values of CO, fixation and O, release; dynamic
assessment



