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Fig.1 Vegetation coverage of Heilongjiang Province in 1900
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Fig.2 Vegetation coverage of Heilongjiang Province in 1986
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Fig.3 Land-use of Heilongjiang Province in 2009
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Table I Monthly NDVI value for different types of forest in the latitude of 48°-49°N
Ay 3 4 5 6 7 8 9 10 11
RN 0.2912 0.3482 0.6096 0.8571 0.8328 0.7749 0.7090 0.4707 0.3321
ARV 0.1928 0.2681 0.5413 0.8523 0.8350 0.7745 0.6786 0.3715 0.2269
LY A 0.2527 0.3365 0.6008 0.8526 0.8447 0.7649 0.6993 0.4452 0.3111
ARV 0.2598 0.3229 0.5840 0.8461 0.8187 0.7596 0.6921 0.4434 0.2915
EF RIS AR 0.2818 0.3388 0.5956 0.8548 0.8292 0.7733 0.7038 0.4530 0.3108
PEHRAT AR 0.1725 0.2601 0.5318 0.8308 0.8282 0.7672 0.6711 0.3713 0.2214
i 0.1567 0.2417 0.4935 0.8150 0.8246 0.7593 0.6511 0.3495 0.2016
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Fig.4 NDVI value of Heilongjiang Province in August 1900
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Table 2 The oxygen production in Heilongjiang Province (10%t )

Ay ) 1 2 3 4 5 6

1900 4F 0 0 79.651 714.992 4416.566 7571.298

2009 4 0 0 30.140 422.727 2791.039 4111.054

T S 0 0 41.617 675.223 4484.894 7971.401

At () 7 8 9 10 11 12 AR
19004 8044.690 7864.473 4208.566 834.739 69.691 0 33804.666
2009 4F 5506.615 5245.258 2524.361 378.249 13.213 21022.656
b S8 10092.149 8991.370 4097.681 893.171 34,765 0 37233.106
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Fig.5 Monthly change of the oxygen production
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Fig.6 The spatial distribution of annual total oxygen

production for Heilongjiang Province in 1900
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for Heilongjiang Province in 2009
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Table 3 Change of the oxygen production of Heilongjiang Province in 1900-2009(10"t)
ATBUX 1900 4F 2009 F T (%) ATBUX 1900 4F 2009 4F T (%)
FEFEIE IR 3312.439 587.277 -82.273 W IR T 4361.336 2477.392 -43.196
KK 1768.326 516.090 -70.815 =) 452374 275.947 -39.000
24k 2846.297 1003.156 -64.756 ML 3067.857 2377.387 -22.507
18514 1599.737 593.640 -62.891 eS| 5286.488 4516.353 -14.568
FEA ST 2190.826 881.177 -59.779 PN 3841.733 3624.396 -5.657
A7 1522.799 722.976 -52.523 B 2704.386 2664.696 -1.468
RO 1487.402 830.808 —44.144
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Table 4 Reduction rate of oxygen in each county of Heilongjiang Province(%)
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Fig.8 The spatial distribution of reduction rate of oxygen

for Heilongjiang Province during 1900-2009
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The Century Dynamics Comparison of Oxygen Production of The Natural
Vegetation in Heilongjiang Province

ZHANG Li-juan', JIANG Chun-yan', MA Jun', YAN Xiao-dong’, ZHANG An-kang', JIANG Lan-qi'

(1. Key Laboratory of Remote Sensing Monitoring of Geographic Environment, College of Heilongjiang Province,
Harbin Normal University, Harbin, Heilongjiang 150025, China; 2. Key Laboratory of Regional Climate—Environment
Jor East Asia(RCE-TEA), Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029,China)

Abstract: With the development of climate change research, the oxygen concentration in the atmosphere has at-
tracted more and more attentions. This study attempts to estimate and compare regional oxygen production us-
ing the ratio of the net ecosystem productivity and oxygen mass according to the principles of the plant photo-
synthesis and respiration. The total amount and spatial distribution of the century dynamics of the vegetation ox-
ygen production in Heilongjiang Province are estimated by employing the C-FIX model and spatial analysis
function in ArcGIS based on the vegetation spatial distribution of Heilongjiang Province, in 1900 and 2009.
The results show that: 1) the total amount of the vegetation oxygen production of Heilongjiang Province in
1900 is 338.05 million tons. The total amount of the vegetation oxygen production in 2009 is 210.23 million
tons. The vegetation oxygen production decreased about 37.8% with the vegetation deductions in the past one
hundred years. 2) The spatial distribution trend of the oxygen production in Heilongjiang Province, 1900 and
2009 are pretty similar. However, they have significant spatial distribution variability. The western and south-
western part of Heilongjiang Province shifted from high oxygen production region in 1900 to low oxygen pro-
duction region in 2009. The oxygen production in the eastern part, the Sanjiang Plain, has also decreased signifi-
cantly. 3) The oxygen production trends to decrease at county level in Heilongjiang Province, and the average
decrease rate are over 50%. In contrast, Yichun, Heihe and Tahe show increasing trend, but not significantly,
and the average decrease rate is less than 5%. The most significantly decreased cities are Harbin, Shuangcheng,
Suihua, Suibin, Lanxi, Baiquan, Hulan, and Yi’ an, and the average decrease rate is over 90%. 4) The results of
control experiments show that, the century vegetation deduction caused about 162.10 million tons decrease of
the oxygen production. The oxygen production increased about 34.28 million tons due to the climate change.
The amount of the oxygen production decreased by vegetation change is about 4.728 times of the oxygen pro-
duction increment caused by climate change. In summary, the vegetation deduction is the main reason for the

regional oxygen production decrement.
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