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Response of soil CO, emission in terrestrial ecosystems to the simulated warming

and its influencing factors
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Abstract: Global warming has become an indisputable fact. The research on the carbon cycle of terrestrial ecosystems has
received extensive attention from all walks of life and is a key topic in current global change research. Soil CO, emission is
one of the largest fluxes of CO, exchange between terrestrial ecosystems and the atmosphere, and how soil CO, emission in

terrestrial ecosystems respond to global warming and its influencing factors remains unclear, which limits the in-depth
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understanding of soil carbon cycle processes and influencing mechanisms. This study aims to clarify the patterns and
influencing factors of soil CO, emission in terrestrial ecosystems under global warming. Based on the Chinese and English
journal databases such as Web of Science, PubMed and CNKI, 81 peer-reviewed papers was collected worldwide, 65
research sites and 213 sets of relevant research data were extracted. We used Meta-analysis to explore the response of soil
CO, emission in terrestrial ecosystems to simulated warming, and analyzed its correlation with altitude, climate, soil water
content, bulk density (BD), pH, soil total nitrogen (TN) , and soil organic carbon (SOC). The results showed an overall
significantly positive response of soil CO, emission to simulated warming in terrestrial ecosystems, with +13.1%, +18.0%,
and +5.9% (P<0.05) in agricultural, forest, and grass ecosystems, respectively. Forest ecosystems showed the strongest
positive response to the simulated warming. Warming can promote soil respiration for a short period of time, but with the
increase of warming duration, the sensitivity of soil respiration to temperature will be reduced, and the adaptability to
temperature changes will be weakened, thereby the response of soil respiration to warming will be weakened. The response
are affected by environmental factors, soil characteristics and other experimental conditions, and the most conditions show
significant positive response to warming, and different influencing factors interact and influence each other. Warming
generally alters plant biomass, soil nutrient content, microbial quantity and activity, thus affecting vegetation rhizosphere
respiration and soil respiration rates. Correlation analysis showed that elevation had significantly negative effect on soil CO,
emission, while mean annual temperature, mean annual precipitation, soil water content, and depth of instrument
embedded in soil had significantly positive effects on soil CO, emission. These results have important implications for
understanding the spatial and temporal patterns of global soil carbon emissions, and provide a theoretical basis for accurately

evaluating the function of soil carbon sinks and their persistence in the context of global warming.
Key Words: Soil CO, emissions; soil respiration; terrestrial ecosystems; warming; Meta-analysis
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B2 Data types %51 4 Group 1 %5 2 2 Group 2 %5 3 2 Group 3 %5 4 24 Group 4
R I JHIH Duration/d <180 180—366 366—1825 >1825
AR IR Magnitude/°C <1 1—2 2—3 >3
M3 Altitude/m <100 100—1500 1500—3500 >3500
FHJRE Mean annual temperature/C <0 0—5 5—15 >15
AEHRE /KA Mean annual precipitation/mm <200 200—400 400—800 >800
+- 385 /K42 Soil moisture/ (%VWC) <10 10—20 20—30 >30
AL g A LR Insert depth/cm <3 3 >3
pH <6.5 =6.5
25 Bulk density/ (g/cm®) <13 >1.3
A HLEK Organic carbon/ (g/kg) <10 10—30 >30
4= N Total N/ (g/kg) <1 1—2 >2
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Table 2 Effect of each factor variable on soil CO, emission
LR PRI M

i Random effect model Linear correlation ;ﬁe;zoﬁn
Variables " 'ﬁ;fﬁ)%;ﬁﬂQ P e R P Pearson

V(;;mj R? correlation
R Altitude 203 429.20 0.0000 0.1239 0.0000 -0.358 "
AR E Mean annual temperature 200 341.01 0.0000 0.0070 0.1179 0.109 "
AE IR K B Mean annual precipitation 202 348.35 0.0000 0.0129 0.0551 0.133"
S A Climate 202 276.13 0.0000 — — —
+3E 5 /K R Soil moisture 112 240.48 0.0000 0.0821 0.0009 0.300 **
XA TR Insert depth 159 266.15 0.0000 0.0409 0.0053 0.216**
pH 136 201.53 0.0002 0.0026 0.2445 -0.099
25T Bulk density 70 163.26 0.0000 -0.0136 0.9439 -0.008
4% Total N 86 100.37 0.1378 -0.0096 0.6849 0.044
AP Organic carbon 70 114.43 0.0006 -0.0069 0.4843 0.082

n JERACREE, « FIRTE P<0.05 K LB, «+ FIRTE P<0.01 KT 1 3%
Kl 5 WE/R T 14 pH A HE (BD) A2 A (TN) FA MUK (OC) AR 4 3% CO, HE ik 52 15 15 52 me (4

B R L, WF5E A3, A BK bl AR A R GG A, R BN IR S 1238 CO,HEBUN S M A7 22 5, (R PO b+
ek AT 3 CO, HER A B B EMEROY . IS WA pH X3 CO, HERA 76 B2 5 m, it 2 14
B, R 3 CO, HFcE W FH RN 15.07% (P<0.05), BD<1.3g/cm’ B -3 CO, HEjif & 4. 3 3% i
23.85% (P<0.05) i BD>1.3g/cm’ i} i F Wi 15.68% (P<0.05) ., TN F1 SOC & f 8 KA, %} 1% CO, kit
FOAEHEVE P B 2 AT B 3 CO, R, TN< 1g/kg I, 3% CO, HEfik @ #1/m 18.39% ( P<0.05) ,S0C<
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