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Abstract: Against the background of global warming, summer precipitation over eastern China (ECSP) 

experienced a significant decadal change at the end of the 1970s demonstrating positive rainfall anomalies 

over northeast China and the middle and lower reaches of the Yangtze River, and negative rainfall 

anomalies over north and south China. We examined anthropogenic emissions of CO2 and aerosols which 

had discernible decadal transitions around the mid- to late 1970s that generated this ECSP change and 

elucidated the underlying mechanism. Moisture budget over eastern China was calculated using the 

Community Earth System Model (CESM). The water vapor convergence over the Yangtze-Huai River 

valley and moisture divergence over southern China in the CO2 simulation is dominated by the combined 

effects of the dynamic contribution related to mass divergence and the thermodynamic contribution 

related to moisture gradients, which have greater effect on ECSP than that of aerosols. Aerosols forcing 

contributes to the rainfall increasing over the Yangtze-Huai River valley and decreasing over south China 

primarily by the dynamic efforts. The enhanced upward and downward motions caused by the changes in 
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temperature gradient lead to similar rainfall anomalies over eastern China under the effects of CO2 and 

aerosols, although their impacts on radiation and temperature are different. These confirm that CO2 and 

aerosols did have some effect on the decadal transition of ECSP at the end of the 1970s. 

Key words: Summer precipitation over eastern ChinăDecadal transition̆ Anthropogenic emissions̆

Community Earth System Model̆Moisture budget 

̔ῃ Ҋ̆Ҭ қ 20ҕ 70 ף ҉ҩҕ қ ҬҊ

̆ Ȃҍ ֲ̆ ꜚ CO2 Ӟ ԅ ף Ȃ ≠ [

] ̂CESM̃ [ ] ԅҬ қ № ֲ ꜚ CO2 ף

Ȃ[ ] CO2 ⱴ ̆ ץ Ҭ Һ ҍ ῏ ꜚ

ⱬ ҍ ῏ ⱬ ῍ ᵬ ̆ᵖꜚⱬᵬ Ȃ ↕Һ ꜚⱬᵬ ᶏ

̆ Ҭ Ȃ[ ] CO2 ≢ ̆ᵖ

̆ ֟ ꜚⱬᵬ ᴪ ҉ ꜚ ̆ ⱴ̕ Ҭ Ҋ ꜚ ̆

⁞ ̆ҍ ѿ ̆ғCO2 ԍ ҹ ̆ ԅ20ҕ 70 ף ֲ ꜚ Ҭ қ

ף Ȃ 

῏ ̔Ҭ қ ̆ ף ֲ̆ ꜚ̆ ̆ №  

Ҭ №   P461 

 

1  

[ ӈ] IPCC ̂2014̃ ₮ 1880 ץ ̆ῃ ҉ ԅ 1.5°K̆ᵖ 100

̆ ԅ₃ Ȃ ѿ ₮ 1976 ╠ ̆ ᵣ ‛ ̂Jones̆

et al̆ 1999̕ Wanğ 2001̕ Lĭet al̆ 2016̃̕21ҕ ∆̆ ⌠ԅ ṿ̂Karl̆et al̆ 2003̕

Ichikawa, 2004̃Ȃ ΐ ף ȂҬ қ ̂ECSP̃

ΐ ̆Ҍֽ ȁ ̆ ғ ΐ ף

̂ ̆2005̕ ḍ ̆2014̃Ȃ ₮̆ 20ҕ 70 ף

̆֒ Ӟ ԅ ף ̆ ⱴ̆ Ҭ ⁞ ̂Nittă

1996̕ Wenğ 1999̕ Wanğ 2001̕ Gonğ et al̆ 2002̕ ̆2002̕ ̆2006̕ Qian̆

et al̆ 2007̕ Dinğet al̆ 2008̕ ֲ ̆2008̕ ̆2008̕ Wanğ et al̆ 2009̕ ӏ

̆2010̕ ̆2011̕ Zhanğ et al̆ 2013̕ ᴯ ̆2013̃Ȃ 

ֲ ꜚᴪ ⱴ Ҭ CO2 ̆ Ṝ֟ ̂Sonğ et al̆

2014̃Ȃ╠ֲ ṿ ̆ ⌠ԅCO2 └ ñ̆ ̂wet-get-wetter̃ ò

└ᴪ ̂Held̆ et al̆ 2006̕ Uedă et al̆ 2006̕ Ingŏ

et al̆ 2008̕ Chiăet al̆ 2009̃Ȃ ѿ ̆ñCO2 └ᵬ ̂suppressant effect of CO2̃ò↕ ҹῒ

Һ ‗ԍ ꜚⱬᵬ Ҍֽֽ ̂Cherchĭ et al̆

2011̃ȂCO2 ῃ ᴪ ⱴ ̆ ̆ ᴪ
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ⱴ̂ ̆2003̃Ȃ 

ᵬҹѿ ̆ῒᵬ ѿ №

̂Cess̆ et al̆ 1993̕ Hansen̆ et al̆ 1997̃Ȃ ₮̆֒ ⁞ Һ ֲ

ꜚ ̂Kuhlmann̆ et al̆ 2010̃Ȃҍ ᵣ ̆ ԍῒ

ῒҍῒז Ṝ ῏ ᶏῒ Ҍ ̂Kaufman̆ et al̆ 2002̕ Huebert̆

et al̆ 2003̃Ȃ ⁞̆ ̂Hadleỹ ̆ ⱬ ̆

̂Xia ĕt al̆ 2009̕ Jianğ et al̆ 2015̃Ȃ ѿ ̆ ñ ̂elevated 

heat pump hypothesis̃ò↕ ҹ ҉ ꜚ ⱴ

҉ ̆ ꜛԍ ҉ ̆ Hadley ̆ᶏ ⱴ̂Laŭ

et al̆ 2006̃Ȃ 

[╠ֲ ] ̆1970 ף 1980 ∆ף ECSP Ẓ ñ ò

Ҭ қ ҙ ₮ ̂Xu 2̆001̕ Menon̆ 2002̃Ȃ

ᵖӞ ₮ 1̆960 ף 1980 ̆ף ῃ ԍ ̆

1980 ӊף ̆ ᵣ ↕ ҹ ̂Wild ĕt al̆ 2008̕ Wild ĕt al̆ 2010̕ Bichet̆ et al̆

2011̃Ȃ ̆╠ֲ ҹ ף Ҭ қ ̆ғ ҹ1970 ף

ECSP ף ף ̂PDÕ ᵝ ̂Măet al̆

2007̕ Chanğ et al̆ 2000̕ ̆2013̕ Zhŭ et al̆ 2015̃Ȃ[ ℗῀ ] ̆ ԍ1970

ף ̆ECSP ҍ Ṝ ῤ ̂ ̃ ῏̆ ᴪ ⌠ ̆ ֲ

ꜚ ֲ̙ ꜚ CO2 Ҍ 1970 ף ECSP₮ ף

̆ ̆ └ ָӇ̙ ԍ ֓ Ȃ[ ‗ ῏ ] ̆

№ ף Ṝ ῤ Ḥ ף ֲ ꜚḤ ף ̆

≠ 1970 ף ֲ ꜚ ’̆ ̆ ֲ ꜚ CO2

ף ECSP ף Ȃ 

2 ҍ  

2.1  

1̃ ԍҬ ṜҬ ̂CMÃ ᶫ 753ҩ 1961ð2014

̂http://data.cma.cn/̆̃ Ҭ қ ҹ 105ð135°Ĕ21ð55°N 532ҩ ̕ 

2̃ Ҭ (NCEP) Ҭ (NCAR) ᶫ 1948ð2014

ῃ Ῥ№ ̂Kalnay̆ et al̆ 1996̃ ̆ № ҹ 1.875°×1.875°̕ 

3̃CO2 CO2Ḥ № Ҭ  (http://cdiac.ornl.gov) 1961ð2014 ֟

CO2  (Boden̆ et al̆ 2017)̕   

4̃ ף ̂PDÕ Ҭ 1900ð2017 PDO

ṿ̂http://research.jisao.washington.edu/pdo/Ȃ̃ 

2.2  
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ҹ̔  

                             ὖ Ὁ Ͻɳ᷿ ◊ήὨὴ                               ̂ 1  ̃

ὖҹ ̆Ὁҹ ̆ὴҹ ̆Ὣҹ ⱬⱴ ̆ὴҹ ̆ὴҹ ̆ήҹ

̆όҹ ̂ό όÉ ὺỄȂ № ̆Ὲ Ώץ (1)   

 ὖ Ὁ ϽɳВ ◊▓ήЎὨὴ                          ̂2  ̃

k ̂ ҹ 26 ̃̆ ЎὨὴҹ Ȃ 

    №ҹ ṿ ṿ̆Õ Õ ό̆ Ñ Ñ ή̆ ҉⅞ ↕

ṿ̆  (2) ҹ 

 ὖ Ὁ ϽɳВ ◊▓ ή ◊ήὨὴ                      ̂ 3  ̃  

ѿ ԋ ҹ ꜚ ̆ Ὠὴ Ȃ 

№ץ ҹҍ ῏ ꜚⱬ ҍ ῏ ⱬ Ȃ №

╠ ̆ᴪ ῀ Ŝ Seager̆ et al̆ 2013̃Ȃ           

  ὖ Ὁ В ◊▓ ɳή ή ɳϽ◊ Ὠὴ ϽɳВ ◊ή Ὠὴ+ Ὓ           ̂ 4  ̃

Ὓ= ή◊ Ͻɳὴ                               ̂5  ̃                                                                 

ή̆◊№≢ Ȃפ  

                                     ɿϽ Ͻ Ͻ                               ̂6  ̃

Ҋ d c№≢ ⱴCO2 └ Ȃ ̂5̃ Ώ  

ὖ Ὁ
В Ͻ ɳή▓◊ ◊╬Ͻ ɳή ή Ͻɳ◊╬ ή ɳϽ◊▓Ὠὴ

В Ͻɳ◊ή Ὠὴ
  

◊ή                                        Ͻɳὴ                              ̂ 7  ̃

ᵬ ̆ ̂7̃ ץ  

ὖ                                 Ὁ ὝὌ ὓὅὈ ὝὉ ̂                  ὛӶ 8  ̃

ὝὌ               В Ͻɳ◊╬ήὨὴ 

ὓὅὈ            В Ͻɳ◊ή Ὠὴ  

ὝὉ            В Ͻɳ◊ᴂήᴂὨὴ 

Ὓ           ρ
Ὣὴύ
 ήί◊ίϽɳὴί

Ὓ№≢ҹὝὉ̆ὓὅὈ̆ὝὌ̆ ⱬᵬ ̆ꜚⱬᵬ ̆ ꜚ Ȃ 

2.3 CESM ב  
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1 ̂CESM1̆ Hurrell̆ et al̆ 2013̃̆ῒҹNCARԍ2010 7 ₮

Ȃ 4 ̂CAM4̕Nealĕ et al̆ 2010̃̕ 4

̂CLM4 O̕leson̆ et al̆ 2010̃ ҍ̆CAM4 № ѿ ҹ̆1.9°×2.5°̕ 2 ̂POP2̕

Smith̆ et al̆ 2010̃̆ — 4 ̂CICE4̕ Hunkĕ et al̆ 2010̃̆CICE4 POP2.2

ѿ Ẽ ̆ № ҹ1°×1°Ȃ sigmaץ 26 Ȃ╠ֲ

֒ Ṝ ̆ ҹῒΐ ⱬ̂ ̆2016̃̆ ≠

ֲ ꜚ ꜚ Ṝ ԅ ̆ ̔ ᶃᴯ ̂2012̃ № ԅCO2

Ṑ қ֒ ̕ ̂2014̃ ԅ қ ֲҹ қ֒ȁ

Ҍ ̕ ̂2009̃ ԅ ֒ ֒ ̆ ԅ

ֲ ꜚ Ṝ Ḥ Ȃ 

̔ 1970 ף ֲ ꜚ ̆ ṿ ף

ECSP └Ȃΐᵣ Ҋ̂ 1 Ȃ̃ ҬḠ

Ȃ ῒҬҌֽ Ṝᵬ ̆

№ ̆ ҍ ӊ ԑᵬ ̆p ԅ ף ̂

ҍ └ Ҍ ף ≢̆ ̃̆ ⌠ֽ ֲ ꜚ

ECSP ף Ȃ 

1̃ └ ̔ 1850 ҙ ╠ ’̆CO2 ҹ284.7ppmv̆

ֲ ꜚ SO4̆ ץ̆ Һ ̆

№20 ̆╠10 ҹ ̂spin up̃ Ȃ 

2̃CO2 ̔ ⱴ CO2 ҹ └ 1.25Ṑ̆ 355.9ppmv̆ 1.25Ṑҹ ⌠

1980 ף CO2 ҍ 1970 ף ṿȂץ └ 1860 ’ҹ∆ ̆

№ 10 ̆ҍ └ 10 ̂1860ð1869 ̃ Ȃ 

3̃ ҹ̔ԅ ’ №̆ ԅ IPCC ₮ 10 CAM4

̂ftp://ftp-ipcc.fz-juelich.de/pub/emissions/gridded_netcdf/Ȃ̃׆Ҍ

1960ð1980 ף ף ̂ 1̃̆ SO4 1970 ӊף ԅ

ף ̂ 1ă b̃̆ 1960ð1970 Һף Ҭ қ ȁ Ҭ ̂

1ã ̆ᵖ 1970 ӊף қ ȁ № ⁞ ̂ 1b̃ Ȃ╠ֲ

Ӟ ԅ ̂Stier̆ et al̆ 2006̃̆ ғ ԍ 1970 Ҭף ᶏ

ԅᵞ ̂Lefohn̆ et al̆ 1999̃Ȃῒז ңҩ ≢Ҍ Ȃ

̂ 1c̆ d̃ ֒ № ⱴ̆ ῒ Ҭ қ

̆ᵖ ⁞ Ȃ ף ҍ ֽ̆

֒ ≢̆ Ҭ ֒ ̂ 1ĕ f Ȃ̃ ԍ ̂ 1ğ

h̃ ̂ 1ĭj̃ ף ↕ ӰӞҌ Ȃ 1970ð1980

ף ֲ ꜚ SO4 ̆
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ץ̆ └ 1860 ’ҹ∆ ̆ ṿ V1860s=V1980s/V1970s*V 1850s ⌠̆

Ҭ 1860 ף ṿ CAM4 Ҭ 1980 ҍף 1970 ף ṿҍ

└ 1850 ף ӗ ⌠̆ 10 №̆ ҍ └ 1860ð1869

Ȃ 
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1 SO4 ̂ ᵝ k̔g/kg̃ 1970 ҍף 1960 ף ṿ̂ ã ̆ 1980 ҍף 1970 ף ṿ̂ b̃̕

̂ ᵝ 1̔×10-3 kg/kg̃ ҉ ңҩ ṿ̂c d̆̃̕ ̂ ᵝ 1̔×10-3 kg/kg̃

҉ ңҩ ṿ̂ĕ f̃̕ ̂ ᵝ̔ kg/kg̃ ҉ ңҩ ṿ̂ğh̃̕

̂ ᵝ̔1×10-3 kg/kg̃ ҉ ңҩ ṿ̂ĭj̃̆ ԅ a=0.05  

Fig.1 Difference in the distribution of SO4 aerosol (unit: kg/kg) between the 1970s and 1960s (a), the 1980s and 1970s (b); 

black carbon aerosol (unit: 1×10-3 kg/kg) between the above two periods (c, d); organic carbon aerosol (unit: 1×10-3kg/kg) 

between the two periods (e, g); dust aerosol (unit: kg/kg) between the two periods (g, h); sea salt aerosol (unit: 1×10-3kg/kg) 

between the two periods (i, j), black dots indicate significance at the 95% level 

 

1 ̂CO2ṿ ΐᵣ ṿ ̆ ṿ Ҍ ףף ̃ 

Tab. 1 Model Summary (CO2 levels are listed in values, aerosols levels are represented by the values of certain time 

periods) 

 CO2̂ ᵝ p̔pmṽ  SO4   

└  284.7 V1850ð1860s V1850ð1860s V1850ð1860s 

CO2  355.9 V1850s V1850s V1850s 

 284.7 V1860s V1860s V1860s 

SO4  284.7 V1860s V1850s V1850s 

 284.7 V1850s V1860s V1850s 

 284.7 V1850s V1850s V1860s 

3 Ҭ қ ֲҹ Ṝ 1970 ף ף  

CMA ᶫ ̆№ 1970 ף ECSP ף Ȃ 2

ECSP ᵌ ñ+ - + -ò № қ̆ ȁῤ қ ȁ ⱴ̆

ⱴ ԍ 0.4mm/ ̆ ῒ қ ⱴ̆ ⱴṿ 1.2mm/ ̕

ȁ ץ ⁞ ̆⁞ 0.4mm/ ̆ ⁞ ᵝԍ

ץ № ̆ -1.2mm/ Ȃ 
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2 1979ð1988 ҍ 1969ð1978 Ҭ қ ṿ̂ ᵝ̔mm/ ̃̆ ԅ a=0.05

 

Fig. 2 Difference in the spatial pattern of summer rainfall over eastern China between 1979ð1988 and 1969ð1978 (unit: 

mm/day), dots indicates significance at the 95% level 

ѿ № CO2ȁ ҍ1970 ף ECSP ף ῏ ̆ ԅ1961-2014 Ҭ қ №

ҍCO2ȁPDO 11a ꜚ ῏ ̂ 3 Ȃ̃ 2 ̆ Ҭ қ №

ҹ ҩ ̆№≢ҹқ ̂120ð135°E ̆40ð55°N ̃̆ ̂112ð123°E ̆35ð40°N ̃̆

̂105ð122°E ̆29ð34°Ñץ ̂110ð125°E ̆25ð28°N Ȃ̃ ץ ₮̆CO2ҍ

῏῏ 1970 Ҭף ԅ ף ȂCO2ҍқ 1970

∆ף ῏ ҹ1970 ף ῏̆ ῏῏ ѿ 1980 Ҭף

῏̕ҍ ף ῏῏ 1970 ∆ף ῏ ҹ ῏̆

1977 ῏ ҍ̕ ῏ 1970 Ҭף ӊ╠ Ҍ ῏

ҹ1970 Ҭף ῏̆ ῏῏ 1980 ∆ף ҍ̕ ῏

1970 Ҭף ӊ╠ ῏ ҹ1970 ף ῏̆ ῏῏ ⌠1980

ף ȂCO2 Ṝ ҩ ̆ ῒ 1970 Ҭף ╠ѿ ҹ ף

̆ҍҬ қ ף ῏῏ ̆қ ⱴ̆

⁞ ̆ ҍ Ԋ ѿ Ȃ 1 S̆O4 Ӟ 1970 ף ԅ

ף ̆ ԅֲҹ Ṝ 1970 ף ̆ ף ᴪ

ף ֟ Ȃ 

1970׆ Ҭף PDOҍҬ қ ף ῏῏ P̆DOֽ ҍ

ף ῏Ȃҍ ף ῏ 1960 ף

Ҭ ѿ ῏̆ 1970 ף ҹ ῏ P̕DOҍ ף

῏ ̆ ҹ1960 Ҭף 1970 Ҭף ῏ ԍ̆1970 Ҭף ҹ

῏̕ ҍқ Ҭ ף ῏ Ҍ ȂPDO 1970 ף ᵝ

ҹ ᵝ ̂ ̃̆ ₮ ף ̆ ₮ ף ⁞ ̆

Ӟҍ Ԋ ѿ Ȃ 

 

3 1961ĺ2014 Ҭ қ Ҍ ҍ CO2̂ã PDÔ b̃ 11a ꜚ ῏̆1966 ṿף 1961ĺ

1971 ῏ ̆ a=0.05  

Fig. 3 The 11-year moving correlations between summer rainfall over eastern China and CO2 (a), PDO (b) from 1961 to 
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2014. The value corresponding to 1966 is the correlation coefficient during the period 1961ĺ1971, horizontal dashed lines 

indicate the 95% confidence levels 

 

ԍ ҹ̆ԅ ѿ Ҍ ֲ ꜚ Ҭ қ

ף №̆ ԅ  ҉

̂ 4 Ȃ̃ ҉ ̂ULTOÃ 1960 ץף Һ ҹ ⱴ

1970׆ᵖ̆ל Ҭף ₮ ȂCO2ᵬҹל ᵣ̆

̆ⱴ ̂Cess̆ et al̆ 1993̕ Hansen̆ et al̆ 1997̃Ȃ ̆ULTOA ѿ ף

ԅCO2 ѿ Ȃ׆  ̂NSS̃ ̆NSS

1960׆ ף ⁞ ̆ל 1980 ∆ף ̆ Ҋ ל ̆ ₮

҉ Ȃל ᴪ ⁞  ̂Charlson̆ et al̆ 1991̕ Hansen̆ et al̆ 1997̃̆

1980 ӊ╠NSSף ף ⁞ ̆ 1980 ₮∆ף ↕

ᵬ ╝ Ȃ Ӟ ѿ ԅCO2 1970 Ҭף 1980 ף

∆ ף Ȃ ̆ ѿ Ӟҍ╠ֲ ₮ 1960ĺ1980 ̆ף ԍ

̆ 1980 ӊף ̆ ᵣ ↕ ҹ ѿ ̂Wild̆et al̆ 2008̕ Wild̆et al̆

2010̕ Bichet̆ et al̆ 2011̃Ȃ 

 

4 ‰ ҉ ̂ULTOÃ  ̂NSS̃ ↓ 

Fig. 4 Time series of the standardized upward long wave radiation flux at the top of the atmosphere (ULTOA) and net 

shortwave radiation flux at the surface (NSS) 

 

4 CESM CO2 Ҭ қ Ṝ  

4.1 Ҳ ҡ  

ᾥꞋḱ ï ̂ClausiusïClapeyroñ  

PV = nRT                                 (9) 

̆CO2 ⱴ ̆ ⱴȂᵖ ̂ITCZ̃ ⱴ ԍẒ

Ҭ ̆ Ḥ └ ̆ └ ᴪ ̆ ԍ ԅ

ꜚⱬᵬ ̂Held̆ et al̆ 2006̃ Ȃ ѿ № ̂Ὲ 8̃Ҭ № Ȃ

ҍ └ ̔CO2 ⱴ ̂ 5̃̆ №

ҍ ṿ̂P-Ẽ ⱴ̆ қ ȁ ץ ҍ ṿ⁞ ̆ ⁞
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ᵝԍ № қ ̆P-Eṿ ԍ-0.8mm/ ̂ 5ã Ȃҍ 1976 ץ

ECSP№ C̆O2 ⱴ ₮ԅESCP ⱴץ ȁ

ץ № ⁞ ̆ᵖ ⱴ ̆ Ҍ ̆ғ

₮қ ⱴ Ȃ ̂ 5b̃ҍP-E ̆ №

ṿ ̆ ṿ ԍ2.5mm/ Ȃ № ץ Ҭ ῀

̂Seager̆ et al̆ 2013̃ Ȃꜚⱬᵬ ̂ 5c̃ ҍP-E ̆ ꜚⱬᵬ

ԍ ҩP-E Ȃ ⱬᵬ ԍ ץ P-EҺ ҹ ̆p Ҍ ץ

ⱴқ ̂ 5d Ȃ̃ ꜚ ễԅ ҍ ꜚⱬᵬ ṿ̆ Ҭ

̆ ῒ қ P-Eҹ ̆ қ № Ҭ № ꜚ ҹ

̂ 5ẽ ̆ᵣ ԅ Ḥ ñ ò Ȃ ̆ ץ ̂ 5f Ȃ̃ 

 

5 CO2 ⱴ ̆ P-Êã , ̂b̃, ꜚⱬᵬ ̂c̃, ⱬᵬ ̂d̃, ꜚ ̂ẽ , 

̂f̃ ̂ ᵝ̔mm/ ̃̆ ñ*ò a=0.05  

Fig. 5 Difference in the distribution of the P-E (a), moisture convergence (b), dynamic contribution (c), thermodynamic 

contribution (d), transient eddy contribution (e), and surface term contribution (f) in summers between the simulation of 

changing CO2 level and the control run (unit: mm/day), ñ*ò indicates significance at the 95% level 

 

ԍ ҍP-E ≢ ̆ғ Ӟ ̆ № ꜚⱬȁ

ⱬ ꜚ ᵬ Ȃ׆P-E ̂ 6ã ̆ҍCO2 ⱴץ ץ
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№ ⁞ ̕Ҍ ̆ ҹ P-E№ ̆ғ

ԍ қ ⁞ ҹ Ȃ ꜚⱬ ̂ 6b̃ҍP-E № ᵌ̆ᵖ

ԍP-E ̂ № 2mm/ ̃̆ ҩҬ қ ȁ қ ץ ҹ

̆ ȁ ↕ҹ Ȃ ⱬᵬ ̂ 6c ҍ̃ꜚⱬᵬ ₃Ӎ ̆

Ҭ қ ̆ қ ҹ ̆ ȁ ҹ ̆p ꜚⱬᵬ Ȃ

ꜚ ᵬ Ҭ Ҋ № ̂ 6d̃Ȃ 
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Fig. 6 Difference in the distribution of the P-E (a), dynamic contribution (b), thermodynamic contribution (c), and transient 

eddy contribution (d) in summers between the simulation of changing the aerosols levels and the control run (unit: mm/day), 

ñ*òindicates significance at the 95% level 
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