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Abstract: Soil respiration is an important process in carbon cycling. Understanding the processes and controlling factors of soil
respiration are crucial in investigating the terrestrial carbon cycling. This article reviews the investigations about the factors controlling
the temporal and spatial variability of soil respiration. The temporal and spatial variability in soil respiration is linked with climate,
vegetation and soil factors. Air temperature and precipitation generally contribute great to the variability of soil respiration. Leaf area
index ( LAL), litter fall and fine root biomass are three plant-related factors that can be employed to explained the variability of soil
respiration, while soil carbon content and texture are two soil factors responsible for the variability of soil respiration. Generally,
climate, vegetation and soil factors contribute collectively to the temporal and spatial variability of terrestrial soil respiration.
Temperature and precipitation, on the one hand, directly affect the root and microbial respiration rates. On the other hand, temperature
and precipitation indirectly affect soil respiration by influencing the plant and microbial growth and soil conditions. In order to
understand the controlling factors of the temporal and spatial variability of soil respiration, there are four main issues need to be
addressed. The issues include quantitatively partitioning the autotrophic and heterotrophic components of soil respiration, standardizing
the method and scale of measuring soil respiration, coupling measurements of soil respiration with environmental factors and performing
more measurements of soil respiration in wetland ecosystems.
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Table 1  Relationship between the temporal and spatial variability of soil respiration and environmental factors
R? n
1 R,=25.6T+300 0. 42 171 [4] 1992
2 R, =0.391P +155 0. 34 171 [4] 1992
3 R, =0.0178TP +311 0.48 171 [4] 1992
4 R, =18.6T+0.192P +175 0.47 171 [4] 1992
5 R_=9.26T+0.0127TP +289 0.50 171 [4] 1992
6 R.=9.88T+0.0344P +0.0112TP +268 0.50 171 [4] 1992
7 In(R,+1.0) =0.611 +0.0379TP/(P +2.57) 0.45 977 [25] 1995
8 R, =1.33"""[pP/(P+1.63)] 0.41 977 [25] 1995
9 In(R,+1.0) =0.282+0.027 1T 0.27 977 [25] 1995
10 R, =0.286+0.0568T 0.23 977 [25] 1995
11 R, =1.250e""*2"[p/(P +4.259) ] 0.62 335 [26] 2002
12 R, =(0.6+1.29LAI) [ W/ (0. 16W' + W) ] (524 +285-0W/W)L0.015625 - 1/(1" +46) ] 0. 62 NA R [27] 2003
13 R, =1.31""5T[p/(P+0.2295) ] 0.18 NA N [27] 2003
14 R, =(0.48 +0.31LAD) '8 (P +0.155)/(P +0.370) ] 0. 50 NA . [27] 2003
15 R, =6.64 +2.31In(LAI) 0. 69 12 . [3] 2005
16 R, =4.76[1 e 01N ] 0.41 7 . [3] 2005
17 R, =1.62+0.01F, 0.30 8 R [3] 2005
18 R, =0.24+0.007F, +0. 38LAI 0.68 7 R [3] 2005
19 R, =0.2941T +6.099 2 0. 143 62 [4] 2008
20 R, =0.0078P -0.3038 0.418 62 [4] 2008
21 R, =2.5177LIT +4. 7831 0.299 62 [4] 2008
22 R, =1.073 8ANPP +3.2214 0. 383 62 [4] 2008
23 R, =179.18¢% 274! 0.57 13 D [28] 2008
24 R, =196.89¢e" %13 0.29 13 2 [28] 2008
25 R,=1136.6In(SOC) -8217.9 0. 64 8 2 [28] 2008
26 R, =226.01e%374A 0.43 12 2 [28] 2008
27 R, =16.54T +250.59 0.51 46 3 [29] 2009
28 1/R_=1.85/P +0.000 001 2P -0. 001 0. 44 46 » [29] 2009
29 R, =1.40e""""[P/(P +0.78) ] 0. 40 654 [317 2010
30 R, =1.55¢"%""[P/(P+0.68)][SOC/(SOC +2.23) ] 0. 60 474 [31] 2010
31 JR=THT +P+P + T+ P 4T, + T Ty 4P + PP + L+ Ny +Y 0.320 ~0.426Y 1112 [32] 2010
32 R, =576 +24.6T 0.26 294 5 [30] 2010
33 R,=0.753P +b,(P <813 mm); R, =0.203P +b,(P>813 mm) NA® 294 5) [30] 2010
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Fig. 3 Schematic drawing of modeling the temporal

and spatial variability of soil respiration
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