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One of seven strategic priority research programs  
launched by CAS in 2011 
 
Chief Scientist: LU Daren SĘ� 
Funding from CAS: 800 million Chinese Yuans      
                         (~100 Million Euro) �ñĒ�8��¼{ 
 
Scientists involved: ~ 4000 scientists within and outside 
CAS  FÜ�U~4000��

Climate Change: Carbon Budget and Relevant Issues  
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Five major themes of the program (15 projects) 

Green development 

(5) 

Climate sensitivity 

(3) 
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The U.S.-China Joint Announcement on Climate 
Change was issued during APEC Meeting 2014 in 
Beijing. President Xi Jinping and President Barack 
Obama reaffirmed the importance of strengthening 
bilateral cooperation on climate change. )�����
�5'4����	�.#+23�-,���

��
$��5� 

Chinese Government is seeking  to strengthen multilateral 
cooperation on climate change with France and many 
countries. 4�0�!�1�����	��/��"
* ���5��&,���(%� 

China Government has being paid more attention to carbon emission related works: �

China intends to achieve the peaking of CO2 emissions around 2030 and to 
make best efforts to peak early.  �\_�\oû�ďÎ ��1q�2030�x
N%�¾<Þ��Ę5v(��Js¤mÐ� 
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Major missions (1) 
Emissions inventories W.^t� 

      To establish independent carbon 
emission measurement system in 
energy, cement and other 
industries, and quantitatively 
assess greenhouse gas emission 
caused by land use;  

 
•  Emissions from energy use and 

cement production 
•  Methane and nitrous oxide emissions 

from land use and livestock      
•  Satellite Observation of CO2 fluxes 

¶Oúƞő.ƟśǄƃ¥¯±�ũ

�ŭŞCƈůŠŘR ŊƊúŠĠů

ĊĎªÃ�℃R ĩåúżĊĎįƊ

ĖŁ¥�ęŰŊƎƔR ìù¾±W ^

�ůżĊĎįƊ¥ŰŊ^Ǝ/�

•  ƞőŌƺ@ļŃŨRĊĎ�

•  ¯±�ũ@ŭŞCůūŚ¥

ĺ�QĻĊĎ�

•  �ę�œůF xĊĎG �
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China Government has paid more attention to carbon emission data as follows�

6�

�\o�ĢªájV�Iuć3îĄ2006-2020� 
�National Media-long Science and Technology Plan 2006- 2020��

�“?��”�6Çn½#��w$£µ� 
�National 12th five-year plan for Controlling Greenhouse gas��

��\o�p½'K<ć3	2014-2020�
� 
�National Plan for Climate Change 	2014-2020
��

��\“?��”�p½'K<á�Iu�ĩć3� 
�National 12th five-year Science plan for Climate Change��

F ÐòĩåW ÁƀÅ.ÆĒ.ƔW ůâËĹf��ůƔư“

ĭ^ƎR åƆ¥Æ¨ŏÉĹ^ĊĎ¶źƔư�äR åƆjn

ŏÉĹ^ĊĎ℃ĉdöƎƔG P Forming national carbon 
emission data statistics and system  as soon as possible)�



7 

ǡŴ4U �ę�œůF xĊĎG  

Project 4U Satellite-Derived “Net Emissions"�

ǡŴ1U ƞőŌƺ@ļŃŨRĊĎ 
Project 1U Energy consumption 

and emission of cement production�

ǡŴ3U ƟśǄƃżĊĎ 
Project 3U CO2 Emission 
during natural processes�

ǡŴ2U ¯±�ũ@ŭŞCůū
Ś¥ĺ�QĻĊĎ 
Project 2U Land use and CH4 
and NO emissions for livestock�

¾�±W ^�
Space-ground 
Integration�

ÈŊŰŊƎƔ
Measurement 
monitoring system�

Target:  Based on the characteristics of energy, natural processes, land use and 
livestock in China, the targets include: estimate the emission factors 
parameters, construct accounting method of carbon emissions and satellite 
monitoring system, form the integrated space-ground systems on carbon 
accounting and monitoring, obtain  the international reorganization.�

Emission Inventory Group 

U�
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Carbon Dioxide Emissions from fossil fuel in China 
—The emission of energy consumption and cement production�—The emission of energy consumption and cement production

The calculation equation of CO2 emissions from fossil fuels�
3:(�

 P: annual fuel consumption data; FO: the fraction of each year’s fuel production that is oxidized; C: the 

average carbon content of each fuel group Fossil fuels include coal, crude oil, natural gas  

�X�-�E 5:E 3E %
(�

Research Content: 
¾1¿The different energy  consumption amountÂ 
¾2¿Carbon content of the different fuelÂ 
¾3¿Carbon oxidized fraction of the main industry for energy utilizationÂ 
¾4¿The dynamic database of China carbon emission and forecast model 

Power � Petroleum refining� Natural gas�

Iron&steel� Oil terminal using� Coal seam gas�

Non-Ferrous Metal industry� Bulk chemicals� Coke oven gas�

Building material� Fine chemicals LNG�

Traditionlal coal chemical industry�

Cement �New coal chemical industry�

Civil coal�
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Main Progress of the project �

Ø  Obtain systematical carbon content of different energy sources�

•  We investigated 602 sets of coal samples 
which collected from 105 coal mine 
districts in 2012�

•  The annual production of 105 coal mine 
districts is 96.7% of total coal production 
in 2011. 

•  Meanwhile, results of 448 coal samples 
from United States Geology Survey 
(USGS) were used for comparison.�
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China� US�
No.� 602� 129 

Average� 55.42 / 
54.21% � 61.41  

Standard 
Deviation� 11.08 � 12.17  

Mean 
deviation� 2.26� 1.07 

Confidence 
level� 0.95� 0.95 

Degree of 
freedom�

601� 128 

T value� 1.96� 1.98 
Error range� 4.44� 2.12 
Lower limit� 50.98 � 59.29  
Upper limit� 59.86 � 63.53  

�������Table. Comparison of carbon 
content between coal in China and US.�

•  The carbon content of Chinese coal is much lower than that of US coal. 

•  The distribution of carbon content in China is wider . 
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ùīM 
N �ƀÅƶy ƞőŌƺ@ļŃŨRǄƃůĊĎǔ�
l  ËOŜŗŌƺǔǇƨMƿHyŻeķ09��(�j�¤�
:¥�“L4¢QE”��l� 

l  ƎƔñ�MƞőſƌůŝĔż¢ǔR ÏsĚŜż¢ǔ@»℃
ĉÄ°ƿ½ÙƼO �

 � čŢ, 
%�

Cd,%�
Mad, 

%�
Ad, 
%�

Qgr,d 
(MJ/kg)�

�Ŝ�  � 68.08 �0.56�24.96� 6182�
ƍŜ� 68� 81.90 �0.60�10.64� 7650�
GŜ� 10� 32.74 �0.69�57.83� 2858�
ŃŜ�  6� 30.14 �0.81�59.53� 2554�
Ÿŷ� 16� 7.51 � 0.87�84.53� 287�
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Ø  @ƗŜŗŵĸR úŜŗůż¢ǔ×]/�
Ø  úŜŗůÞ²ż¢ǔH���(�R ƙƧR

ǔůż¢ǔH��(
�/�
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l  ƎƔìùMƞő�ũ�ƨCůżĺ�ªÃR ƿ7�33ůǧƱg

Ä°ƿ½ÙƼO �

�rI 2014�8B #�Ja 

_) �(7� °X0�0.94-0.98�' 

±� 7� °X0�0.94�� 

�? 7� °X0�0.9�� 

q� �(7� °X0�0.7-0.95 

Sz¸XF 7� °X0�0.1-0.7 


y¸XF 7� °X0�0.57-0.88 

b�¸ @ª7� °X0�0.77-0.95 

�f¨R 7� W.\V0.13-0.3 

Z�d� 7� °X0�0.99 

�fX�5 7� °X0�0.001-0.1 

��- 7� °X0�0.98-1.0 

¸�- 7� °X0�0.75-0.99 
LNG 7� °X0�0.98-1.0 

³µ- 7� °X0�0.1-0.99 

&² 7� W.0�s10-15% 

l  åƆMÆºů℃ĉáƎƔ�

Ø  ƎƔ.ÇǔƥñMúƞőĊĎů
¶Ĥ�℃O �

Ø  ƞőżĊĎ�ƞ]
	�
��O �
Ø  Hú�ƨC.±�ơƞzĊ‰a

�ƙbĉO �
Ø  Úƒ�ƪM(	ƋƳēR Ǣư(	
�ß

Æù	Ƌ×�Ƴē�ƪO �
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Project 2 CH4 and N2O emissions from land use and livestock 
                  ¯±�ũ@ŭŞCůūŚ¥ĺ�QĻĊĎ 
�
Ø Established a network of measuring CH4 and N2O emissions 

from land use across China 

Total 13 sites 

Each site has 3-5 
treatments 

3-year consecutive 
measuring. 
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The TanSat Mission of China 
� � � � �  rst� � � P� � � s� rb� CF	 � � � t� hh t� � F � � � �  	 � �

*Ñ�¾<ÞØÃájmĭE¥�

Hmg� � � CF	 � h� 	  � � � � � � � 	 FhF � 1� � � s� � r� � � y � � � � � � � � � � � � � � � � � � � � � �
� � b� hFi e � 	 t� � rF � r� e s� � 1�   	  str1� F � �
� �  � 	 � � � � 	 � � � � � � 	 FhF � 1� F � � � �  	 � � H � � � g�
	���N)))��������|[��
�
HPg� � tr� t� �  � � � r Fr t1� � � s� � r� � � � rF � r� e � F � �
t� � � � �  	 � s� � � � � � � e 1� F � � � �  � 	 � � s)� h e � t� �
� � � 	 � � f� � r� F 	 � � 2� � � t� � 	 � � � � h� b� 	 t� 
 ss2� �
� 1� � �  	 � s� � � � � � � e 1� F � � � �  � 	 � � s� H� � � g� � �
	���x)))]�6��e�G��

� � � � rt�
� � re )mHPpmm)Ppm- g�

 � �e r M� � � � a� �  �� e�

� � � P�
mcd� i i e b�
 F 	 t� h1� �

- pp� a� - pp� Te P�
�

� � re )PHPpmM)Ppm- g�

 � �e r M� � � � a� �  �� e�

� � 2� � h2a�
� � h� Cb� � � 2a� � rrFr�

Pp5 �
 F 	 t� h1� �

- pp� a� - pp� Te P�
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 � � � � � � � � T� � � � � �  � � � �  �
ż�ęůŹ�ư��

Instrument design,    Retrieval algorithm,           Validation observation 
E¥�ÃXĊĈ���������������HÉçÂ������������������������ĆÃ�E¥�W
ĭċ�

2011.02  kick off of project 
2013.03  PDR-Preliminary Design Review 
2013.06: Kick off phase C 
2014.12  CDR-  Critical Design Review 
2015.10  CO2 Spectrometers Finish 
 2016.04  SRR- Satellite Readiness Review 
2016.12  Launch 
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Major missions (2) 
 Projects on ecosystem carbon fixation§¯^t� 
To synthetically study and quantitatively 
assess the carbon sequestration rate and 
potential increment of carbon sink of 
various ecosystems in China. 
l Current status, rate, mechanism and 
potential of terrestrial ecosystems in china   
l Assessment on carbon sequestration of 
National Key Ecological Restoration 
Programs      
l Develop and disseminate techniques of 
enhancing ecosystem carbon sink in typical 
regions 

•  úǜ±żáŤĠõǔ�

•  ŨóƎƔ¬żǎŢ¥ŕ��

•  úǓ½ŨóÖƃÚ¬żǔ�

•  ¸�żĽůāĥ^Ǝ�

ĩåMǜ±ŨóƎƔżč
ČŎĬ^ƎR ƶy MŨó
ƎƔ¬żŤš�ŕ��
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Content uÊ�

l  Aims   
l  The methodology and project 

design   
l  The pattern and dynamic of 

C pools�
l  Effects of 6 national eco-

projects on C sink(on going) 
l  Technologies of  enhancing 

C sink   
l  D r i v i n g f o r c e s a n d 

implications  
l  Summary�

•  Ú³ 
•  nƮűŎĬ^Ǝ¥
℃ĉáåƴ��

•  żáİÑ¥�ó�
•  ķ°þƨůp½Ũó
Öƃ¬żǔ�

•  {F¬żāĥ�
•  Ħ�¥åƲ�
•  õƓ����

�
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eddy-covariance sites �

cropland 8 site �

grassland and wet land 17 site�

forest 11 site �

Forest: 7800 sites�

Shrubland: 1200 sites�
Grassland: 4200 sites�

Cropland: 4200 sites�Forest: 7800 sites

Shrubland: 1200 sites
Grassland: 4200 sites

Cropland: 4200 sites

Inventory sites Å²´`��

Eddy-covariance sites  
ĞġöÊ�

1  Inventory systems-site distribution  ´`2|��
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åƆMn¯±Ʈƫ℃ĉƎƔ�~Û®�

zñl��
1990, 2000, 
2005, 2010�

2è#é� 
��í+6è� 
��í+38è��
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2  Accomplished database relating to ecosystem carbon   
      sequestration  Æùǜ±ŨóƎƔ¬ż℃ĉá��

Structure of the database żǡŴAǣƀÅ℃ĉá�
X�>A-7:�-�&>A-R-�C-,��6�

Pattern, dynamic and mechanism of C pools�

Based on eddy-
covariance way�

Based on 
IPCC ways�

Based on 
models�

Based on 
survey�

Analysis and comparison among multi-ways�
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(8�PTFs�7000( ������) 

Ø 0-100cmSOC£E87.36±8.93 PgÂ 
Ø 8�SOC£E;�\V�*Y�SOC£E;�\VÂ 
Ø 0-100cmÀPTFS���;�\V(CV)�10.23%» 

M)N G�µ¯¹����) 	�������	������

[ÞÐÍ�

Xu et al., 2015, JGR�



22 

).ǍǄ¼őǌïÆùMG�µǜ±ŨóƎƔ¬żǎŢƶy �

�������d�Ğġ¡��-kÛ,¡��dÝ�0Ô�éóÔ�8(NEP)Ę5

362±39 g C m-2 yr-1�>cNEP�ġì�0.72±0.08 Pg C yr-1�ìD*Ñ¶°

Ô�éóNEP×8%�h½¿Áĥå*ÑK<YêĚqě�º�@Ď>c×

¶°ÞÀ����

�đÓå�2014�PNAS�

M
N GHI^ůQŇa ǒQřÜĲĪĚW FØ½żĽ�ƞ��

ƹ�µż£čêä@ƫǛÅ
ĥŬàłoƱůE½żĽ
�“�Ɨ¥∑ŇŏÜĲĪ” ŵë�
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M(N ¶O(	
	C¥
/.	CEġ℃ĉƶyMGĲĪ¥ƣ±ů¬żǎŢ R

�ŤĲĪ¬żǎŢH	�(-��A3�'B�
�ƚ�Ėƣ±�Héżőûż

ŉ¿ �	�	
��A3��

´�+c¾108 hm2¿� ¯�C¾t/hm2¿� ¯£E¾Pg¿� §¯k�¾Pg yr-1)�
1980s � 2010s� 1980s � 2010s� 1980s � 2010s�

�
)%� 1.38� 1.75� 57.97 � 59.54 � 8.00� 10.42� 0.12�
	
)%� 1.38� 1.75� 13.55 � 13.84 � 1.91� 2.27� 0.02�
I[� 1.38� 1.75� 53.13 � 57.14 � 7.33� 10.00� 0.13�
$1� 1.38� 1.75� 125.65 �129.66 � 17.38� 22.69� 0.27�

Region� Change of Area/ 104 km2� Change of C storage/ Pg�

AGBC†�BGBC� SOC� Ecosystem C�
Northeast� -1.397� 0.000� 0.034� -0.101� -0.066�
Inner Mongolia� -0.650� 0.015� 0.098� -0.338� -0.224�
Northwest� -1.668� 0.009� 0.064� -0.100� -0.028�
Qing-Tibet� 0.382� 0.024� 0.380� -0.100� 0.305�
Total� -3.333� 0.048� 0.575� -0.638� -0.014�

Ă��\¶°1980-2010[ÞğÏČ!ò±�

Ă��\=£ý`1980-2010[ÞğÏČ!ò
±�

�đÓZĤ,zl��
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      �\×&�ø$6�%�*\/Ö^fĂt(0-20cm)×ÞĐġ�1980s
×28.51 Mg C ha-1 e952010s×32.6 Mg C ha-1 (Mg C = 109 g C)��a»�

eĢġì�0.13 Mg C ha-1��ôĠJãàĚÖĚ.¨§h×ÞÀ���

M)N cĂƛ_�ä`GvŪ¯¹tĠƿ½ů¬żǎŢ�

Meta
��*%«534{(378�/U/n) 
k�Á144 kg C/ha/yr (72�216) 

DNDC/Centuryk� 
&¡Á�116 kg/ha/yr  
¹�Á�120 kg/ha/yr 

60��y[`k�Á 
SOC$/(��,61.9½) 
O�k�Á132 kg/ha/yr ¾-5.2¼267¿  

Mj¹ZĤ,�_PNAS�ėIĂ�
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MN ǍǄ¼ſ℃ĉő�ù@ǄƃƑ~ůĄ~ƶXMG�µǜ±ŨóƎ

Ɣ¬żǎŢR ŧƳǎŢ	�/,,��A3�#�
 [ªTH¥ƟśĀ�|Ť

ƿ½ůǝ]��

6��U õ�ƐŨR�99��U x�ƐŨR�994�U xŨóƎƔŨR�992�U xŨşƘƎ
ŨR�99��U Ũş�Ž[Ƙ�ůŨR�99�32U x�µżčČ�

Wang et al, 2015, Science Bulletin�
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M 5N ǍǄ¼Ĵ´ĴąƶXMG�µǜ±ŨóƎƔ¬żǎŢR ƏH11.25 
TgC yr-1�

p  +10�]2000-2010^_��P

<2DN E P"���� 2 0�
]1982-2000^	O@4 =��
3@4_Z���G��0M#T\ 

p  NEP#/@4�0MHT \+10�
GPP�;���RE�W?��_E
LNEP5�20��-7.04 Tg C yr-1	
O@4(�+10��11.25 Tg C yr-1

�3@4\ 

� � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � �  � � � � �
� � � 
 
 � � � � � � � � � � � �  � � � � �

� 
 � � � � � � � � � � � � � � �  � � � � �
� 
 � � � � � � � � � � � � � � �  � � � � �

EFǐøĴ´.WFŨóǄ
ƃĴ´.<FnŦ�óĳƫĴ
´ q,FĴ´��

Mj¹ZĤ,�_PNAS�ėIĂ�
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1ºFwn�+cp�,}��

.
�P9[%j�
9[#L�
(Ohm2)�

p&cd�

1 ��nTrDb9[� 6937�
ed��nAm�V�H'�B=]I#L�s��
�	7h3"<>]I��G���E���]I

B=3"<I�(��]I��l��

2 {��n�i�9[� 1784� �;g����]IFdQ�!����nA]
I�����nA�`*J��(��*V�l� 

3� ��M�abn9[� 1204� LandsetC1� ��xSPOTCoKvU,�>�`
|8��\_�(��*V��fz��

4� $^��^/�ab
nZS9[�

992� cd9[�SI�tq��Y?nA@4�2�Fd�
(��*V��l��

5� X�5wru+9[� 1307� -9[WHnAm�uwR*k)0�(��*V�
�l��

6� {��i9[� 5995� cd}A@]IFd�:<|8Ny�~&�9['
�#L�(��*V��l��

6I� 18219�
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3º7�	�B���
<Fw§¯hMo¬�

ƕ��Öƃ Ƃ�
ÖƃǠƁ�

(;hm2)�
¬żĐâ�

P Tg C4�
ºń�

1 ¾śĪƻőcĂÖƃ�6937� 474� 1998-2010 

2 ǊƛǆĪPƣ 4Öƃ�1784� 413-901 2000-2010 

3� F<� G ǚĂĪÖƃ�1204� 2080 1978-2008�

4� Ǘľ.ťľŉµǚĂ
ĪåƴÖƃ�

992� 446.8� 1990-2010 

5� SņǤĿőŀŧÖƃ�1307� 194±43.5� 2001-2010 

6� ǊŞǆƣÖƃ� 5995� 101-149.6� 2003-2010 

7� õư� 18219� 3666-4289�
Þ²¸�
20.1-23.5 t C/
hm2 

G6½ŨóÖƃõǠƁƏ182;km2R �¯ǠƁů18.9%R Ö
ƃÈė¡¸�¬żǔ3.66-4.29 Pg C�
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Major missions (3)  
---Climate sensitivity -3©�6^t� 

 To develop a more integrated new 
generation climate system model, 
quantitatively project greenhouse 
gas concentration corresponding to 
future global warming scale, 
understand the relat ionship 
between anthropogenic aerosols 
and climate change, and reduce 
uncertainties in the relationship 
  

½' �� :
÷d�ĆÃ×Ç
�K<V½'é
ó¸�¸�åþ
�p½'K<G
-®6×¢ĉč��
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Ź�|P-ǀÍ-ĹŒƝ
ǟ�Ĵą�℃�Ėı�

�ÓǕËƄÇǂŬÒǍǔ
�℃�ůĕĖı�

Ź�|�ƙƧ±ƪļ.±>ļ
Ɯ��Tƌň�í§ůǜǠļ
ē~ƎƔĴç�

Ź�ĕW r CAS��ÅĳƫĴ´U �
ƙƧƟ�ǥůƦƩĖı.F^Ǧäům
ƇNĖıR s �ŖÝĀĴ³ƈ�


.Ź�|lǇůrǖşŧǄƃ�℃�ĖıR ÈŤ@31 Ĺf
ƎƔĴçƜ�R åùǛlǇůGƀÅĹfƎƔĴç�
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types
(13)

bgd (1)

sul (2)

ssa (2)

dst (2)

cab (2)

tot (3)

bgd (1)

sul (2)

ssa (2)

optics 
(1152)

Aerosol
(106)

vertical 
profiles 

(8)

(72)

(16) dst (2)indirect 
effects
(18) ccn (6)

cab (2)

cloud radius (3)

gsfclxz cccma cam fuliou gfdl rrtmg csiro eta

      infrared
     (9)

gsfclxz cccma cam fuliou gfdl rrtmg csiro eta gsfcsw

     solar 
     (10)

Radiation
(102)

rrtmlw swrad

topographic effect

cst ( 3)

ccs ( 4)

ccb ( 5)

cci ( 2)

bin ( 3)

rel ( 6)

rei ( 7)

rer ( 1)

cover
(360)

liquid ( 7)

ice (16)

rain ( 3)

graup ( 1)

liquid ( 4)

ice (17)

rain ( 2)

graup (1)

snow ( 1)

optics 
(137088)

Cloud
(1010)water (3)

radius
(42)

(336)

(408)

emis ( 3)
geometry

(9)
binding ( 3)

overlap ( 3)

mosaic
(9)

snow ( 1)

(408)

(336)

Cloud

Radiation

Aerosol
(106)Aerosol

(1010) (106)

(102)

CloudCloud--AerosolAerosol--Radiation Modeling SystemRadiation Modeling System
Developed by Liang Developed by Liang XinXin--ZhongZhong and Zhang and Zhang FengFeng

1018

configurations

earth orbit

surface characteristics
radiative gases
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AGCMAGCM

åùǛlǇP-ĹŒƝ-ǀÍǟ�ĴąƎƔP CARƎƔ4�

l  ℃Å=©ĆMP�ĹŒƝ�ǀÍ�℃�Ėı{
KýĠů�ƞƑ��

l  ÈŤM°¼ǀÍ�℃�Ėı¶ź=ůP.Ĺ
ŒƝ.ǀÍưƊůîã~ž�

P�ĹŒƝǀÍêǈĚĢĨĹf��Ǣy ?ŻÇôůğǓƭĨő�

Ɯ�M31�ǟ�Ėı¡ů31 ĹfĴçůǟ�ĴąR
s��Ƣ«�ðÂ±�¢MƯŊƓī�
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“ï�ùOCARéó
7×¸�ò±	�Ć
Ã)yĖh
 
ĮïVõï�ùO�

CARéóQ×�Pħ
O´¬×¸�ò± 

l  31�ƎƔ��ǛĹŒƝĸƿư�P 14�:3:84�
l  31�ƎƔÚƫƜ��ǛŶ �µĴç3�"5G�
l  âǑ°16!ß[i�Àă¤�
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åùnŦĳƫ��ÅĴçU ƦƩS ƇN�℃�Ėı�

��×DGVML§i¸�1ĆÃ
×*Ñ�Ą·ăèbąÙĨâ
	B"106km2
 

åùůIAP-DGVM�k~ƙƧ?�ĳşƌ´g ǘůƦƩƇNR
s� Ĺf7ţ·ħWËƦƩůí§9ZOǛ�ƌĴç/�

Ź�|ĕůĳƫƦƩĖıR �ĞÂĴ
ą|ĮƮűäÙæǞĹfªÃů��/�

r-pÔ�ęÆ}	p½'K<×
 �>c
¸�×�ě§�¦ÿ�
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2I Ǚg�

� � � � d(- � � - dPi i e � HPp- Ag�
� � � � A(p� � - Api i e � HPpAMg�
� � � � B(- � � - AMi i e � HPpdPg�

ĴąĢĨ?�÷Ĝ>¸ŏ2I P  1.5I 4ËâůCO2e�

1.5I Ǚg�

� � � P(A� � d- Ai i e � � HPpdPg� �
� � � d(- � � dABi i e � � HPpMMg�
� � � A(p� � dAMi i e � � HPpM: g�
� � � B(- � � dAui i e � � HPpPBg�

RCP2.6?[ǃ�2°CǙgR

RCP4.5.RCP6.0¥RCP8.5÷Ĝ

>2°C¸ŏËâů CO2-e~�H

542.560¥563 ppmR |Ťů

Ęǘ~�Ě2056ß.2063ß¥

2042ß/�
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13387�ĴçĹŒƝŋä@ƯŊgĸƿ�

13387�ĴçĹŒƝmÅ�ä�
@ƯŊgĸƿ�

IPCC AR5 ƱƷ¶ź=ů‰Ǧ�

,.�ŤĹŒƝŋä¥mÅ�äǦOǛ¼ĴçĴąg��
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n  ģĵųwġ(21±2ka)�ĿŔÿèR ƤŔĜƯ;  
n  ½ĝġ(6±0.5ka)aǒĿŔ¶Ĥ¬Ç R ĳƫ

sƣ�HI  

aǒĿ±�

ƬǒĿŔ�

(;ßsĨĿ
ŔÝŐ���

1.nĕB½ĝġpŲÔs a Ŀ±{Knǒ
¬ÇR GǒĿŔčƖR ƬǒĿŔLĠŻ}ůŐ
ō�Ƶĉ�(Lu et al. 2013)�

(Li et al. 
2014)�

nŦ¸ŏÎ�ƞÌƠú�ĖĿŔ�
čƖ.ƣ�ĳƫÿè�
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�

Climate Change: Carbon Budget and Relevant Issues�

p  Examined the amplitude, rate, periodicity, abrupt change, 
and mechanism of climate change over the past 2000 years 

      
p  Quantified the warming in China during the last hundred 

year on the basis of homogenized observations �

p  Implemented key parameterizations schemes in CAS 
Climate System Model and performed future projection of 
climate�

 

p  Improved understanding of climatic effect of aerosols by 
nationwide measurements�

Major Accomplishments  
 

IƭŹƅùī�
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Evaluation of ACCMIP Simulated Aerosol Concentrations in China  

4ÕĆÃ×½ÈúÄ�Č!ACCMIP¸�×½Èú�

0 
5 

10 
15 
20 
25 
30 
35 
40 

Ja
n 

Fe
b 

M
ar

 
A

pr
 

M
ay

 
Ju

n 
Ju

l 
A

ug
 

Se
p 

O
ct

 
N

ov
 

D
ec

 

mmrso4.obs mmrso4.mod 

-2 
0 
2 
4 
6 
8 

10 
12 
14 
16 

Ja
n 

Fe
b 

M
ar

 
A

pr
 

M
ay

 
Ju

n 
Ju

l 
A

ug
 

Se
p 

O
ct

 
N

ov
 

D
ec

 

mmrno3.obs mmrno3.mod 

-2 

0 

2 

4 

6 

8 

10 

12 

14 

Ja
n 

Fe
b 

M
ar

 
A

pr
 

M
ay

 
Ju

n 
Ju

l 
A

ug
 

Se
p 

O
ct

 
N

ov
 

D
ec

 

mmrnh4.obs mmrnh4.mod 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Ja
n 

Fe
b 

M
ar

 
A

pr
 

M
ay

 
Ju

n 
Ju

l 
A

ug
 

Se
p 

O
ct

 
N

ov
 

D
ec

 

mmrbc.obs mmrbc.mod 

0 
5 

10 
15 
20 
25 
30 
35 
40 

Ja
n 

Fe
b 

M
ar

 
A

pr
 

M
ay

 
Ju

n 
Ju

l 
A

ug
 

Se
p 

O
ct

 
N

ov
 

D
ec

 

mmroa.obs mmroa.mod 

Sulfate� Nitrate� Ammonium�

OC�BC�

Red: Modeled Conc.; 
Blue: Observed Conc.; 
12 ACCMIP models considered�

Ŵ�ůĹfĴçě
Ǐ]yGĹŒƝ
ŋä�



38 

Major missions (4)  
Projects on green development õüIu :÷�

� � � � �
• � �  	 � 1s� � Fh � 1� � � r� � ts� F	 � � r� � 	 �
� 	 � � � Fv )� � r� F 	 � � � � b� hFi e � 	 t�
•  � � Fh � 1� � � s� � r� � � F 	 � � 2t2r� �
� � � 	 � r Fs� � 	 � � � � e  ss F	 s� � � � T�
• � 2t2r� 1s� � Fh � 1� � 	 � � � � CF	 �
�
�Presentation-4 

--Green low-carbon Development 
Strategy for China. by Wang Yi 

•  Hu�Ç]ż�Óů

üŮ.ďƉ.ƽï‰a

Ǔ½¦ƸåƲ�

•  ŹƅúĢĨżĊĎƾ

ǉ¥ǃ�Õgů÷Ĝ�
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Main scientific/application objectives  

�ĄÜä��ÕÚ³ 
Support climate policy decision making through: 
 

•  Data collecting and information system developing 

•  Climate simulation and GHG reduction roadmap 
designing 

•  Analyzing of historical emissions and their 
impacts 
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Provide observation network, mothed and techniqueÂ 
Develop earth system models    

~�¶K1�º!D2��À�|-3�g 

Prospects u�© 

Provide observational datasets, scientific understanding and  
support to the nation’s mitigation and adaptation to climate change 

H�¶KmvV�º4a�®J ÀY=4T-3;X��  

Building comprehensive research teams  
support to the nation’s green policy to climate change 
9���"u·!+i¦ ----3;X��Pt��2�� 

TanSat à CO2 Flux 
ÞØÃE¥�

Model à Climate Projection 
�u½'¸�VĪÃ�

Policy àSustainable 
Development 

õü�æ�L�ôIu
Ĕï]�
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TanSat Science Team 

Institute of Atmospheric Physics, Chinese Academy of 
Sciences 

 � � � �  �  T� � � � �  � � � �  � � � � � � � � �
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 � � �  � � � �  � � � � � � � � �

� 
 � � � � � � �� � �  � � � � � 	 ��

Hmg� � � CF	 � h� 	  � � � � � � � 	 FhF � 1� � � s� � r� � � y � � � � � � � � � � � � � � � � � � � � � �
� � b� hFi e � 	 t� � rF � r� e s� � 1�   	  str1� F � � � �  � 	 � � � � 	 � �
� � � � 	 FhF � 1� F � � � �  	 � � H � � � g�
� � re )m� HPpmm)Ppm: g�
� � re )P� HPpmM)Ppm- g� �
HPg� � tr� t� �  � � � r Fr t1� � � s� � r� � � � rF � r� e � )� h e � t� �
� � � 	 � � f� � � r� F 	 � � 2� � � t� � 	 � � � � h� b� 	 t� 
 ss2� � � 1�
� �  	 � s� � � � � � � e 1� F � � � �  � 	 � � s� H� � � g� N� HPpmm)Ppm- g� �
(3) Strategic Priority Research Program –  
Space Science: Scientific Research Satellite 
(CAS) 
(2015-2016)  
 --- Organization of TanSat Mission   
 ---  Funding Launch  
�

Term-1(2011-2017) 
Measurement Goals 

XCO2 
1~4 ppmv 
Monthly  

500 x 500 km2 
 

Term-2(2013-2015) 
Measurement Goals 

CO2 Flux 
Relative flux error 

20% 
Monthly  

500 x 500 km2 
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 � � � �  d� � �  � � � �  � � � � � � � � � � � h�  � � � � � � � � �

� 
 � � � � � � �� � �  � � � � � 	 ��

� � �  r� e F � � �

� 2	 )� h 	 t� e F � � �

� � r� � t� e F � � �

� � �  r� e F � � )� � � s� rb� CF	 � Fb� r� h� 	 � �
i  � � 2s� � � rFFe � �
i  � � r 	 �  i h� � i h� 	 � � tr� � T�
� 2	 )� h 	 t� e F � � )� � � s� rb� CF	 � Fb� r� F � � � 	 �
i  � � 2	 � � h 	 t� tr� � T�
i  � � r 	 �  i h� � i h� 	 � � tr� � T�
� � r� � t� e F � � )� � � h � � CF	 �
i  � � 2r� � � � � t� r� � t� tr� � T�
i  �  2hC� � 	 � h� s� � Fr� F	 � � t� r� � t�

� � e � � � � � r� � t� rs�

� r�  t� t1i � � s2	 )s1	 � � rF	 F2s��

� hCt2� � � : pp� Te �


 	 � h 	 � CF	 � uBR�
� F � � h� Ce � � c � mMfMp�

� �  � � t� - pp� � �

Principal plane�
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 � � � �  d� � � �  � T� � � � � � � � � �  � � � �

� 
 � � � � � � �� � �  � � � � � 	 ��

� � aM�m �  � � a-� 8Ubdo� �
• � � � e� � � � -� 8UNf o� �
• � � � �M� � � � M�M� � -� 8Udf l� μUbf 7l� μUN6o� �
• � � Fh� r o� CF	 f� p(A: � y � m(Ad� Se �

Carbon Dioxide Sensor (CDS) 

p(: A- µe � � P� � )� � 	 � � � � P� m(Amµe � � � 	 � � � � P� P(pA� µe � � � 	 � �

Cloud and Aerosol Polarization Imager ( CAPI ) 

O2 A CO2 Weak CO2 Strong 

Spectral Range (nm) 758-778 1594-1624 2042-2082 

Spectral resolution (nm) 0.038-0.047 0.120-0.142 0.160-0.182 

SNR 360 250 180 

Spatial resolution 2kmx2km 

Swath 20km 
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 � � c � � �  � � � � � � � �  � � � � � � �� � � � � �  � � 	 �

� 
 � � � � � � �� � �  � � � � � 	 ��

Preflight calibration  
2015-2016 
• Radiometric Cal. 
• Spectral Cal. 
• Polarization Cal. 
• Geometric Cal.  
• SNR  
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 � � c � � �  � � � �  � T� � �  � � �  � � � �  � � � �

� 
 � � � � � � �� � �  � � � � � 	 ��

Electronics integration� Mechanical test�

Thermal test�
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� �  � � � h� � � � � � � � �  � � �

� 
 � � � � � � �� � �  � � � � � 	 ��
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� � � � T� � � � � � � � � � � � � T� � � � �  � � �  e � � � ��

� 
 � � � � � � �� � �  � � � � � 	 ��

� rF2	 � )� � s� � �  � � s2r� e � 	 t� �  t� s�  	 � � �  	 � �

� � h � r� CF	 l� � � h � � CF	 � y � � i r Fr � � � t� �

�  t� �� 
 	 str2e � 	 t�

� � � � � � � � 	 � � μV7v� � �
� 
 � �

� � �� � � � � 	 � � μV7v� � �
	 �  v� � � �

� � � � � � 	 � � � μV7v� � �
	 � � v� � � � �

� � � � t � � � � 	 � � μV7v� � �
�

� � � � �  � � � 	 � � � μV7v
 �
	 �  v� � � � �

� r � � r �� � � � 	 s � �� � � 	 � � aMr � �
� � �� nt � M:� � � 0�

� � �� �  � � � � � � �

� �� � �� �
	 e� �� � �

� � � �


 	 	 � r�  F 	 F � h � �

� 2	 � 2� 	 � � � �  = 	 � �

� � � 	 o� � 	 �

	 �  	 � 	 �

� rF2	 � � s t� s�

� � � 	 � F 	 � �

�  � 	 � 	 � �

	 � � �  �
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aoff��
� � � � � � s �
� � � � � � � � � � � T� � � � � �  � � � h� � e �

aoft ��
� 	 a� � � � �  � � � �  � � � �
� �  � � � �  � � � � � � � � � � � � � � h� � e �

aofn�

 � � � � � � � � � 	 � � � � � � � � � � h� � e �

aofM�
� �  � � � �  � � � �  � � � �  � � � �  � �  �

 � � c � � �  � � � � � � �  � � �

aofS�
� � � �  � � � � � � � � � � � � � � �  � � � �  � � � �

� � �  � � � � � � � � � � � � � � h� � e �

aofa�
	 � � � � h�  � � � � � � � T� �  � � � ��

� � T� � � �
aofMlfalaa�
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Present Status 
l Well operating 
l Has made preliminary test 
l Need ~6 months for regular operation and 

products 

l International cooperation considered 
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Thank You! 




