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Dynamic assessment of the values of CO, fixation and O, release in

the middle and lower reaches of Fenhe river Basin
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2. College of Tourism and Environment , Shaanxi Normal University , Xi’ an, Shaanxi 710119, China)

Abstract: Based on light energy utilization model, Thisarticle calculated Net Primary Productivity. The photosyn-
thesis equation was used to convert NPP to amount of CO, fixation and O, releasing and quantitatively computed the values
of fixing CO, and O, releasing by using afforestation cost method and industrial oxygen generation method, in order to e-
valuate spatio-temporal dynamic changes of fixing CO, and O, releasing and provide some references for improving the re-
gional ecological environment. The results showed: (1) the total amount of NPP increased by 18.3% during 2000—
2010 in the middle and lower reaches of Fenhe river Basin. The amount of cropland NPP accounted for more than 50%
of NPP in the study area and mainly distributed in the lower reaches of Fenhe River Basin, which is the main grain and
cotton production area in Shanxi province. (2) From the point of fixing CO, and O, releasing, the quality of O, releasing
increased with the increasing of fixed CO,. The total value of fixing CO, and O, releasing increased to 552.24 x 107 yuan
in 2010 from 467.38 x 10" yuan in 2000. There were a net increase of 84.86 x 107 yuan and an increasing rate of
18.16% . The total value of fixing CO, and O, releasing was “cropland > grassland > forestland > other land” in orders
from high to low. (3) From the perspective of the county administrative space, the value of NPP per unit area and the
value of fixing CO, and O, release per unit area was the highest in Wanrong County, while the lowest was in Jiexiu City.
Overall, the value of fixing CO, and O, release was higher in the lower reaches of Fenhe River Basin and the value of fix-
ing CO, and O, releasing was lower in the middle reaches of Fenhe River Basin due to the rapid urbanization. In recent

years, the implementation of the policy of returning cropland to forestland has improved the ecological environment in the
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study area. However, due to the limitation of water and heat conditions, forestland increase was not obvious i, and grass-

land increase was more significant.

Keywords: the middle and lower reaches of Fenhe river Basin; Net Primary Productivity (NPP) ; the values of CO,

fixation and O, release; dynamic assessment
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Table 1 The meanings of main indicators and parameters

FEFF Index

2% X The meanings ofparameters
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SOL(x,t) \FPAR(x,t)

tain month

0.5 Constant 0.5

Absorption ratio of total solar radiation (MJ+m~2) and photosynthetically effective radiation of Pixel x in a cer-
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FPAR(x, t) xpv FPAR(x, g
FPAR 0 FPAR i,
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SR s
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NDVI(x,t) \SR(x,1)

€,
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fi(x, 1) H(x,t) A wix,t)

Tupt ( X)

E(x,t) \Ep(x,t)

The proportion of solar effective radiation from vegetation to total radiation

VA — AR BN LA A R B0 505 2 e 5 A R S i Le 51

The ratio of photosynthetic effective radiation absorption calculated by the normalized vegetation index and the
ratio vegetation index

FPAR,,., = 0.95.FPAR,;, = 0.001

NDVI 72475 i v 92 B v i doe K (B il /IMEL

The maximum and minimum value of NDVI in a certain vegetation

SR ESE | AR T P A IR /ML

The maximum and minimum value of SR in a certain vegetation

SrAAZIG x A5 ¢ H 3 A IS — PR RR R LE ELAE s 4K

Normalized vegetation index and ratio vegetation index of pixel x in a certain month

I KHAREFI (g C/MJ) Utility rate of luminous energy
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The stress coefficients of maximum light energy utilization at low temperature, high temperature and water, using
the simulation value of the maximum light energy utilization of different vegetation types studied by Zhu Wenquan

AL A A Foil A FE , B DX J— 4 PN NDVI e R IR 1z ) 245 5 24738 (°C)

The optimum temperature for the growth of plants, that is corresponding monthly mean temperature of NDVI
maximum within a year

G09S B A& Bkt (mm) ETE 28 Bl (mm)

Actual evapotranspiration(mm) . potential evapotranspiration(mm)

M H B T(x,0) < - 10CH, £ =052 T(x, ) H T, (K 13°CELE 10CHT, £ % FRGERE T, (0B £ EHH—F,
Note: if the monthly mean temperature of T(x,t) < — 10°C, f; =03 when T(x,t) is 13°C less than T‘,pl(x) or 10°C more than T‘,pl(x), f is equal to half

of the optimum temperature T‘,p‘(x) .
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Table 2 The amount of NPP on different land types in Middle and Lower Reaches of Fenhe River Basin

2000 2010
+ A - — A —
FH K - H IR FALTEFR Y B S b IR B T AR BT SR
Land use type Land area Quality of per unit Total quality Land area Quality of per unit Total quality
( x 10* hm?) /(t*hm=2+a™1) (x10*t-a™ ") ( % 10* hm?) /(t*hm=2+a"") (x10*t-a~ 1)
Brit Farmland 137.33 2.18 299.39 127.37 2.59 329.89
Msth Forest land 52.15 2.38 124.12 52.88 2.54 134.33
il Grassland 64.38 1.89 121.68 66.85 2.49 166.46
HAfts Otherland 3.94 1.16 4.57 10.70 1.83 19.58
ST Total 549.76 650.26
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Fig.2  Distributing ratio of NPP on different land types in Middle and Lower Reaches of Fenhe River Basin
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Fig.3 Spatial distribution of NDVI, land type and NPP per unit area in Middle and Lower Reaches of the Fenhe River Basin
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Table 3 The amount of fixing CO, and releasing O, on different land types in Middle and Lower Reaches of Fenhe River Basin

[ 72 CO, ¥ Quality of fixing CO, B 0, P15t Quality of releasing O,

2000 o~ 2010 o~ 2000 4~ 2010 4~
] i i i i
JHR B I LbATE B S A
Land use L7iliess SR LY/ e css ST L)y IE)ii s L7/liecss SRR
type Quality of Total quality Quality of Total quality Quality of Total quality Quality of Total quality
per unit (x10*t-a™!) per unit (x10*t-a™ ") per unit (x10*t-a™ 1) per unit (x10*t-a™!)
(t*hm~2-a~") (t*hm=2-a™1) (t*hm~2-a~") (t*hm~2-a~")
B Farmland 3.56 488.91 4.23 538.78 2.62 359.82 3.11 396.13
HHs Forest land 3.89 202.86 4.15 219.47 2.87 149.67 3.05 161.30
FHl Grassland 3.08 198.30 4.06 271.42 2.27 146.15 2.99 199.89
HA Other land 1.90 7.49 2.98 31.88 1.40 5.52 2.19 23.43
3t Total 897.56 1061.56 661.15 780.74
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Table 4 The values of fixing CO, and releasing O, on different land types in Middle and Lower Reaches of Fenhe River Basin

2000 4F 2010 4§
AR B3 TR A i TR (L i
Land use type Value of per unit Total value Value of per unit Total value
/(JG*hm~2+a" 1) (x10"7C+a™") /(JG*hm~2-a" 1) (x1076+a™")

B Farmland 1852.83 254.46 2200.11 280.23
HkH Forestland 2027.48 105.73 2158.55 114.15
BHl Grassland 1604.27 103.29 2112.94 141.26
HAb Otherland 989.79 3.90 1551.04 16.59
3T Total 467.38 552.24
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Table 5 The values of NPP and fixing CO, and releasing O, in each county in Middle and Lower Reaches of Fenhe River Basin
2000 4E 2010 4
oy R

NPP Fixing C([i] ﬁ:}%njé jeasing 0, NPP Fixing C([)Ezl z&njtjeasing 0,

o e e i TR e TR e THER g

Value of otal value Value of 1ot value Value of 1ol value Value of 1ot value

per unit (x 1_067D' per unit (x 1_067': ) per unit (x 1_067':' per unit (x 1_067E'
SGorhm ) 2 Gehma) %) GEhmat) %) /GEhmtacl) 2 )
T3 5 B Wanrong 745.65 73.30 2730.10 268.37 846.95 83.26 3101.02 304.83
BB Xinjiang 708.48 40.31 2594.01 147.60 832.89 47.39 3049.52 173.52
R £ Quwo 677.95 28.07 2482.23 102.76 740.09 30.64 2709.76 112.18
BILEL Jishan 633.69 41.19 2320.20 150.81 714.92 46.47 2617.61 170.14
PF1E Fushan 591.87 53.03 2167.07 194.17 730.19 65.42 2673.51 239.55
SCKE Wenshui 565.27 54.61 2069.68 199.93 550.20 53.15 2014.51 194.60
KA Taigu 541.80 53.64 1983.74 196.39 602.01 59.60 2204.18 218.21
#BHE Shouyang 531.12 106.60 1944.65 390.29 621.65 124.76 2276.10 456.81
FIEE Yicheng 525.48 57.59 1923.98 210.87 610.58 66.92 2235.58 245.02
AR E: Qixian 525.22 42.65 1923.03 156.15 600.28 48.74 2197.88 178.47
29y B Xiangfen 523.36 51.39 1916.24 188.18 606.59 59.57 2220.95 218.10
V& 8. Pingyao 521.00 62.00 1907.59 227.00 589.07 70.10 2156.83 256.66
& Gu County 504.85 57.00 1848.45 208.69 622.19 70.25 2278.10 257.20
ZH B Jiaokou 493.14 58.44 1805.57 213.96 591.48 70.09 2165.63 256.63
T Houma 473.67 9.95 1734.30 36.42 517.83 10.87 1895.98 39.82
PR B Hongdong 468.76 66.38 1716.32 243.03 605.47 85.73 2216.86 313.91
%3 Linfen 464.78 58.10 1701.75 212.72 591.12 73.89 2164.32 270.54
MR Yuci 436.78 52.59 1599.20 192.54 521.74 62.82 1910.28 230.00
UrBHE: Fenyang 430.32 47.16 1575.56 172.68 489.07 53.60 1790.68 196.26
HRE Qingau 425.61 23.75 1558.32 86.95 431.92 24.10 1581.43 88.24
TEE Hejin 424.13 22.99 1552.89 84.17 500.92 27.15 1834.07 99.41
RAT B Lingshi 373.11 0.4 1366. 11 155.33 528.86 60.13 1936.36 220.16
FENTH Huozhou 358.38 26.05 1312.15 95.39 466.35 33.90 1707.47 124.13
WPGE Fenxi 342.32 27.90 1253.35 102.15 478.69 39.01 1752.67 142.84
Tl Xiaoyi 309.63 27.62 1133.69 101.13 397.29 35.44 1454.63 129.75
AARTH Jiexiu 283.15 19.76 1036.72 72.36 365.62 25.52 1338.67 93.44
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