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VISION 
The overarching goal of the Nansen-Zhu 
International Research Centre (NZC) is to make a 
significant contribution to climate research and 
training with emphasis on tropical and high-
latitude regions, and the interactions between 
these regions, for past, present and future climate 

  

ORGANIZATION 
The Nansen-Zhu Centre is a non-profit joint 
venture located at the Institute of Atmospheric 
Physics under the Chinese Academy of Sciences 
(IAP/CAS) in Beijing, China. 

AIMS 
 Exchange scientists and graduate students 

between the founding partners 

 Initiate and develop joint research projects 
between the founding partners 

 Co-ordinate and facilitate joint research 
proposals to be submitted to national and 
international funding bodies 

 Stimulate and support joint publications in 
international peer-reviewed journals 

 Develop co-operation in education and 
research programs  

RESEARCH AREAS 
NZC’s strategy is to integrate theory and 
numerical modelling with field observations and 
remote-sensing products to develop research 
within three prioritized themes. Each of these 
research themes will be co-headed by Chinese 
and Norwegian Scientists:  

1. Climate Variability and Interactions (Past, 
Present and Future)   

Co-Heads: Yongqi Gao (NERSC), Jianqi 
Sun (NZC) 

2. Climate Predictability and Prediction 

Co-heads: Noel Keenlyside (UoB), Ke Fan 
(NZC) 

3. Regional Climate and Extremes (Dynamic 
and statistical downscaling)  

Co-heads: Odd Helge Otterå (UniRe), 
Dabang Jiang (NZC) 

 

FOUNDING PARTNERS 
 Institute of Atmospheric Physics, 

Chinese Academy of Sciences 
(IAP/CAS), Beijing, China 

 Nansen Environmental and Remote 
Sensing Center (NERSC), Bergen, 
Norway 

 University of Bergen (UoB), Bergen, 
Norway 

 Peking University (PKU), Beijing, China 

 Uni Research  (UniRe), Bergen, Norway 

 Nanjing University (NJU), Nanjing, 
China 

LEADER TEAM 
 Director Professor Jianqi Sun, IAP/CAS 

 Co-Director Professor  Yongqi Gao, 
NERSC/IAP/UoB 

 Deputy Director Professor  Ke Fan, 
IAP/CAS 

 Research school leader, Professor Tore 
Furevik, UoB 

THE ADVISORY BOARD 
 Professor Stein Sandven, Director 

NERSC, Co-chairman 

 Professor Huijun Wang, IAP/CAS, Co-
chairman (Honorary Director of NZC) 

 Professor Nils Gunnar Kvamstø, 
Director Geophisical Institute/UoB 

 Professor Benkui Tan, PKU 

 Professor Trond Dokken, Research 
Director UniRe 

 Professor Xiuqun Yang, Dean of School 
of Atmospheric Sciences, NJU 

 

 
 

http://nzc.iap.ac.cn 

  

http://nzc.iap.ac.cn/


ONGOING JOINT PROJECTS 
1. The NordForsk supported project 'Impact 

of Future Cryospheric Changes on 
Northern Hemisphere Climate, Green 
Growth and Society (GREENICE, 2014-
2018)' led by Prof. Noel Keenlyside (UoB) 
with NERSC (Yongqi Gao) and NZC (Tao 
Wang) being partners. 

2. The Research Council of Norway 
supported project 'The changing Arctic 
cryosphere: Snow and sea ice impact on 
prediction and climate over Europe and 
Asia (SNOWGLACE 2015-2018)' led by Dr 
Yvan Orsolini (Norwegian Institute for Air 
Research) with NERSC (Yongqi Gao), 
UniRe (Erik Kolstad) and NZC (Jianqi 
Sun) being partners. 

3. The National Natural Science Foundation 
of China supported project 'The Eurasian 
Climate (2014-2017)' led by Academician 
Huijun Wang (NZC) with NERSC (Ola M. 
Johannessen) being partner. 

4. The NordForsk supported project ‘Nordic 
Center of Excellence (NCoE) Arctic 
Climate Predictions: Pathways to 
Resilient, Sustainable Societies 
(ARCPATH 2016-2020)’ led by Prof. 
Yongqi Gao (NERSC) with UoB (Noel 
Keenlyside) and NZC (Ke Fan) being 
partners. 

5. Belmont/JPI supported project ‘The 
potential of seasonal-to-decadal inter-
regional linkages to advance climate 
predictions (InterDec 2016-2020)’ with 
NERSC (Yongqi Gao), UoB (Noel 
Keenlyside) and NZC (Tao Wang) being 
partners.    

6. EU H2020 Blue-Action (2016-2020) with 
NERSC (Yongqi Gao), UoB (Noel 
Keenlyside), UniRe (Erik Kolstad) and 
NZC (Xuejie Gao) being partners.  

7. The Norwegian Center for International 
Cooperation in Education supported 
project ‘Chinese-Norwegian partnership in 
climate teleconnection and prediction 
(CONNECTED 2017-2020)’ led by Profs. 
Tore Furevik (UoB) and Huijun Wang (IAP) 
with UniRe (Odd Helge Otterå), NERSC 
(Yongqi Gao), NZC (Jianqi Sun), PKU 
(Benkui Tan) and NJU (Xiuqun Yang) 
being partners. 

STAFF 
At the end of 2016, NZC has a core staff of 77 
persons. The staffs consist of 20 full-time 
members with 19 research scientists and 1  

STAFF MEMBERS 
By the end of 2016, the different staff 
categories are: 

FULL-TIME (20) 

Huijun Wang (Academician) 

Jianqi Sun (Dir., Prof.) 

Shuanglin Li (Prof.) 

Dabang Jiang (Prof.) 

Ke Fan (Prof.) 

Aihui Wang (Prof.) 

Entao Yu, Huopo Chen, Jun Wang, Tao 
Wang, Yali Zhu, Ying Zhang, Baoqiang 
Tian, Donglin Guo, Fei Li, Feifei Luo, 
Qing Yan, Ya Gao, Dong Chen, Qin 
Wang (Admin.) 

JOINTLY (3) 

Yongqi Gao (Co-Dir., Prof.) 

Ola M. Johannessen, Visiting Professor 

Zhongshi Zhang (Prof.) 

COLLABORATORS (24) 

Benkui Tan; Botao Zhou; Eystein 
Jansen; Helge Drange; Hui Gao; Ingo 
Bethke; Jianjian Fu; Jiehua Ma; Jinping 
Han; Jingzhi Su; Lei Yu; Lixia Ju; Mats 
Bentsen; Odd Helge Ottera; Shan Liu; 
Shengping He; Tore Furevik; Weiwei Fu; 
Xianmei Lang; Xiuqun Yang; Xu Yue; 
Ying Liu; Zhiping Tian; Zhiqing Xu 

PHD STUDENTS (31) 

Astrid Kristine Fremme; Ayesha Ahmad; 
Baohuang Su; Chen Li;  Haixia Dai; Hua 
Li; Huixin Li; Jiapeng Liao; Jian Shi; Jing 
Li; Jing Ming; Mengqi Zhang; Mingyue 
Qin; Peishu Zong; Qin Hu; Rajabu 
Mangara; Sha Wu; Shangfeng Li; 
Shuangshuang He; Shui Yu; Ting Lei; 
Tingting Han; Xiangrui Li; Xiaolu Shao; 
Xiaomin Zhou; Xiaoxin Wang; Xin Hao; 
Yang Liu; Yeyi Liu; Yi Fan; Yong Liu. 

MASTER STUDENTS (23) 

Cheng Peng; Chengchen Li; Dan Wang; 
Ding Li; Jinjie Li; Ju Huang; Lianlian Xu; 
Liuqing Ji; Na Wang; Nan Wu; Ruibo 
Wang; Shanshan Liu; Shibo Yao; 
Shuangze Han; Shuo Li; Rongxia Li; 
Xiaofang Huang; Xuecheng Zhou; 
Xueqian Sun; Ying Chen; Yunjie Xia; 
Zehua Zheng; Zhuozhuo Lv. 

 



administration staff, 3 joint members, 31 PhD 
students and 23 master students in addition to 24 
collaborating scientists.  

PUBLICATIONS 
In 2016, the NZC staff published 56 papers in 
international and national referee journals. Of 
these papers, 41 were published in Scientific 
Citation Index (SCI) journals, 15 in other journals. 
In addition, the NZC staff published one book. 

DOCTORAL DISSERTATIONS 
Four PhD-students defended their theses at 
IAP/CAS during Nov. 2015 to Oct. 2016: 

 Zhicong Yin: North China haze pollution: 
Influence of climate change and seasonal 
prediction method  (defense date: 2016.05.04) 
supervised by Prof. Huijun Wang 

 Dong Chen: Air-sea variability in North Pacific 
and its impact on Asian-Pacific climate   
(defense date: 2016.05.04) supervised by Prof. 
Huijun Wang 

 Kaiqin Yang: Analysis of the interannual 
climate variability in the last millennium 
simulations (defense date: 2016.05.14) 
supervised by Prof. Dabang Jiang 

 Sha Wu: The Variability of the winter East 
Asian trough and westerly jet stream and the 
possible mechanism (defense date: 
2016.05.14) supervised by Prof. Jianqi Sun 

In addition, five Master-student defended the 
thesis at IAP/CAS 

 Zhiming Xie: New features of Inter-annual and 
decadal variability of Dust storm in North China 
(defense date: 2016.05.12) supervised by Prof. 
Ke Fan 

 Ye Feng: Changes of Northeast China winter 
snowfall and its response to global warming 
(defense date: 2016.05.04) supervised by Prof. 
Huijun Wang 

 Dongxia Yang: decadal variation of North 
Pacific winter storm track form 1951 to 2010 
(defense date: 2016.05.04) supervised by Prof. 
Huijun Wang 

 Chao Zhang: The evolution of air-sea 
interaction features in year 2014 and their 
comparison with those in year 1997 and 1998 
related to the jumbo El Niño (defense date: 
2016.06.06) supervised by Prof. Shuanglin Li 
and Prof. Guoping Li 

 Xinyu Duan: The Connection between the 
Preceding Sea Surface Height Anomaly and 
Summer Rainfall in China (defense date: 
2016.06.06) supervised by Prof. Shuanglin Li 
and Prof. Guoping Li 

AWARDS 
NZC staff has received seven awards in 2016: 

 Ke Fan: National Excellent Researcher 
awarded by the China Association for Science 
and Technology. 

 Ke Fan: National Young Talented Researcher 
awarded by the Ministry of Science and 
Technology. 

 Aihui Wang: Excellent Reviewer 2015 by the 
American Geophysical Union. 

 Bo Sun: Excellent PhD Dissertations awarded by 
IAP/CAS. 

 Shengping He: Excellent Employee awarded by 
IAP/CAS. 

 Xin Hao and Yi Fan: Merit Student awarded by 
University of Chinese Academy of Sciences 

BILATERAL VISITS 
NZC has close collaboration and frequent project-
dependent exchange with students and 
researchers from NERSC, UoB and UniRe.  

Chinese visits to Norway (1 visit): 

Fei Li (NZC), 15.04-30.05.2016, NERSC 

Norwegian visits to China (8 visits): 

Francois Counillon (NERSC), 09.10-17.10.2016 

Igor Esau (NERSC), 20.05.2016  

Linling Chen (NERSC), 09.10.-23.10.2016 

Noel Keenlyside (UoB), 09.10-23.10.2016 

Nils Gunnar Kvamstø (UoB), 11.10-14.10.2016 

Harald Soldman (UoB), 16.10-22.10.2016  

Astrid Fremme (UoB), 19.07-23.10.2016 

Odd Helge Otterå (UniRe), 11.10-23.10.2016 

  

In addition, Yongqi Gao (NERSC/NZC/UoB) 
travelled 5 times and Zhongshi Zhang 
(UniRe/NZC) travelled 3 times back and forth 
between Beijing and Bergen in 2016.   

THE 7TH NZC RESEARCH SCHOOL 
The Seventh Summer Research School of 
Nansen-Zhu International Research Centre (NZC) 
took place during October 10-14th at China 
University of Geosciences in WuHan, China. The 
main theme of the summer school is the ‘Climate 
Teleconnections and Predictions’. There are more 
than 120 participants (Photo in the front page) 
from Nansen-Zhu International Research Center 
(NZC), China University of Geosciences (CUG), 
Peking University (PKU), Nanjing University 
(NJU), Nanjing University of Information Science 
and Technology (NUIST), Sun YAT-SEN 
University (SYSU); Nansen Environmental and 
Remote Sensing Center (NERSC), University of 
Bergen (UoB) and Uni Research (Uni).   



ANNUAL SCIENTIFIC AND BOARD MEETING 
The annual scientific and board meetings of NZC 
was held in Beijing on October 17-18 with all NZC 
staff and participants from NZC partners (photo in 
the back cover).     

ECONOMY  
NZC receives funding partly from the Chinese and 
Norwegian partners and partly from national and 
international funding agencies. NZC received 
8530 kRMB (1209 kEuro) in 2016.  

  

Beijing, October 18 2016 

Huijun Wang (Co-chairman) 

Stein Sandven (Co-chairman) 

Nils Gunnar Kvamstø Benkui Tan 

Trond Dokken  Xiuqun Yang 

 

LIST OF PUBLICATIONS IN 2016 

SCI INDEXED (41) 
1. Ao J., and J. Sun (2016), The impact of boreal 

autumn SST anomalies over the South Pacific on 
boreal winter precipitation over East Asia, 
Advances in Atmospheric Sciences, 33(5), 644–
655. 

2. Fan Y., K. Fan, and B. Tian (2016), Has the 
Predictability of the South China Sea Summer 
Monsoon Improved Since the Late 1970s?, 
Journal of Meteorological Research, doi: 
10.1007/s13351-016-6052-8. 

3. Gong D., D. Guo, Y. Gao, J. Yang, R. Mao, J. Qu, 
M. Gao, S. Li, and S. Kim (2016), Boreal winter 
Arctic Oscillation as an indicator of summer SST 
anomalies over the western tropical Indian 
Ocean, Climate Dynamics, doi 10.1007/s00382-
016-3216-2. 

4. Gong D., D. Guo, R. Mao, J. Yang, Y. Gao, and S. 
Kim (2016), Inter-annual modulation of East 
African early short rains by the winter Arctic 
Oscillation, Journal of Geophysical Research: 
Atmospheres, doi: 10.1002/2016JD025277. 

5. Guo D., and H. Wang (2016), CMIP5 permafrost 
degradation projection: a comparison among 
different regions, Journal of Geophysical 
Research: Atmospheres, 121, 4499–4517.  

6. Guo D., and H. Wang (2016), Comparison of a 
very-fine-resolution GCM and RCM dynamical 
downscaling in simulating climate in 
China, Advances in Atmospheric Sciences, 33, 
559–570.  

7. Guo D., and J. Sun (2015), Permafrost thaw and 
associated settlement hazard onset timing over 
the Qinghai-Tibet engineering 
corridor, International Journal of Disaster Risk 

Science, 6(4), 347–358.  

8. Guo D., E. Yu, and H. Wang (2016), Will the 
Tibetan Plateau warming depend on elevation in 
the future?, Journal of Geophysical Research: 
Atmospheres, 121, 3969–3978.  

9. Han T., H. Wang, and J. Sun (2016), The 
strengthened relationship between the Antarctic 
Oscillation and ENSO after the mid-1990s during 
austral spring, Advances in Atmospheric Science, 
doi:10.1007/s00376-016-6143-6.  

10. Han Z., F. Luo, and J. Wan (2016), The 
observational influence of the North Atlantic SST 
tripole on the early spring atmospheric circulation, 
Geophysical Research Letters, 43, 2998–3003.  

11. Han Z., F. Luo, S. Li, Y. Gao, T. Furevik, and L. 
Svendsen (2016), Simulation by CMIP5 models of 
the Atlantic Multidecadal Oscillation and its climate 
impacts, Advances in Atmospheric Sciences, doi: 
10.1007/s00376-016-5270-4.  

12. Han Z., S. Li, J. Liu, Y. Gao, and P. Zhao (2016), 
Linear additive impacts of Arctic sea ice reduction 
and La Niña on Northern Hemisphere winter 
climate, Journal of Climate, 29(15), 5513–5531.  

13. Hao X., S. He, and H. Wang (2016), Asymmetry 
in the response of central Eurasian winter 
temperature to AMO, Climate Dynamics, doi: 
10.1007/s00382-015-2955-9.  

14. He Y., H. Drange, Y. Gao, and M. Bentsen (2016), 
Atlantic Meridional Overturning Circulation in the 
20th century with ocean model forced by 
reanalysis-based atmospheric data sets, Ocean 
Modeling, 100, 31–48. 

15. Hua W., S. Shen, A. Weithmann, and H. Wang 
(2016), Estimation of sampling error uncertainties 
in observed surface air temperature change in 
China, Theoretical and Applied Climatology, 
doi:10.1007/s00704-016-1836-4. 

16. Huang Y., X. Li, and H. Wang (2016), Will the 
Western Pacific Subtropical High be intensified all 
the time in the future?, Climate Dynamics, 47, 
567–577.  

17. Jiang D., Z. Tian, and X. Lang, Reliability of 
climate models for China through the IPCC Third 
to Fifth Assessment Reports, International Journal 
of Climatology, 2016, 36, 1114–1133. 

18. Langehaug H., D., Matei, T. Eldevik, K. 
Lohmann, and Y. Gao (2016), On model 
differences and skill in predicting sea surface 
temperature in the Nordic and Barents seas, 
Climate Dynamic, doi: 10.1007/s00382-016-3118-
3. 

19. Li H., H. Chen, and H. Wang (2016), Changes in 
clustered extreme precipitation events in South 
China and associated atmospheric circulations, 
International Journal of Climatology, 36(9), 3226–
3236.  



20. Li H., H. Wang, and D. Jiang (2016), Influence of 
October Eurasian Snow on Winter Temperature 
over Northeast China, Advances in Atmospheric 
Sciences, doi:10.1007/s00376-016-5274-0. 

21. Li J., K. Fan, and Z. Q. Xu (2016), Asymmetric 
response in Northeast Asia of summer NDVI to 
the preceding ENSO cyclone, Climate Dynamics, 
doi 10.1007/s00382-015-2627-9. 

22. Li J., K. Fan, J. Xu, A. Powell Jr, and F. Kogan 
(2016), The effect of preceding wintertime Arctic 
polar vortex on springtime NDVI patterns in boreal 
Eurasia, Climate Dynamics, doi:10.1007/s00382-
016-3324-z. 

23. Liu S., and H. Wang (2016), Seasonal prediction 
systems based on CCSM3 and their evaluation. 
International Journal of Climatology, 35 (15), 
4681–4694.  

24. Liu Y., and D. Jiang (2016), Last glacial maximum 
permafrost in China from CMIP5 simulations, 
Palaeogeography, Palaeoclimatology, 
Palaeoecology, 447, 12–21.  

25. Liu Y., and D. Jiang (2016), Mid-Holocene 
permafrost: Results from CMIP5 simulations, 
Journal of Geophysical Research: Atmospheres, 
121, 221–240.  

26. Miao J., T. Wang, Y. Zhu, J. Min, H. Wang, and D. 
Guo (2016), Response of the East Asian winter 
monsoon to strong tropical volcanic 
eruptions, Journal of Climate, 29, 5041–5057. 

27. Shi J., Q. Yan, D. Jiang, J. Min, and Y. Jiang 
(2016), Precipitation variation over eastern China 
and arid central Asia during the past millennium 
and its possible mechanism: perspectives from 
PMIP3 experiments, Journal of Geophysical 
Research: Atmospheres, 121, 
doi:10.1002/2016JD025126. 

28. Suo L., Y. Gao, D. Guo, J. Liu, H. Wang, and O. 
Johannessen (2016), Atmospheric response to 
the autumn sea-ice free Arctic and its detectability, 
Climate Dynamics, 46, 2051–2066. 

29. Tian Z., and D. Jiang (2016), Revisiting last 
glacial maximum climate over China and East 
Asian monsoon using PMIP3 simulations, 
Palaeogeography, Palaeoclimatology, 
Palaeoecology, 453, 115–126.  

30. Wang A., X. Zeng, and D. Guo (2016), Estimates 
of global surface hydrology and heat fluxes from 
the community land model (clm4.5) with four 
atmospheric forcing datasets, Journal of 
Hydrometeorology, 17, 2493–2510. 

31. Wang H., and H. Chen (2016), Understanding the 
recent trend of haze pollution in eastern China: 
roles of climate change, Atmos. Chem. Phys., 16, 
4205–4211.  

32. Wei T., W. Dong, J. Moore, Q. Yan, Y. Song, Y. 
Yang, and Coauthors (2016), Quantitative 
Estimation of the Climatic Effects of Carbon 

Transferred by International Trade, Scientific 
Reports, 6, DOI:10.1038/srep28046. 

33. Wei T., W. Dong, Q. Yan, J. Chou, Z. Yang, and D. 
Tian (2016), Developed and developing world 
contributions to climate system change based on 
carbon dioxide, methane and nitrous oxide 
emissions, Advances in Atmospheric Sciences, 
33(5), 632–643.  

34. Yan Q., Z. Zhang, and H. Wang (2016), 
Investigating uncertainty in the simulation of the 
Antarctic ice sheet during the mid-Piacenzian, 
Journal of Geophysical Research: Atmospheres, 
121, 1559–1574.  

35. Yan Q., T. Wei, and Z. Zhang (2016), Variations in 
large-scale tropical cyclone genesis factors over 
the western North Pacific in the PMIP3 last 
millennium simulations, Climate Dynamics, 
doi:10.1007/s00382-016-3120-9. 

36. Yin Z., and H. Wang (2016), The relationship 
between the subtropical Western Pacific SST and 
haze over North-Central North China Plain, 
International Journal of Climatology, 36, 3479–
3491.  

37. Zhang R., Z. Zhang, D. Jiang, Q. Yan, X. Zhou, 
and Z. Cheng (2016), Strengthened African 
summer monsoon in the mid-Piacenzian, 
Advances in Atmospheric Sciences, 2016, 33, 
1061–1070.  

38. Zhao Y., B. Sultan, R. Vautard, P. Braconnot, H. 
Wang, and A. Ducharne (2016), Potential 
escalation of heat-related working costs with 
climate and socioeconomic changes in China, 
Proceeding of the National Academy of Sciences 
of the United States of America, 113(7), 
4640−4645. 

39. Zhou M., H. Wang and Z. Huo (2016), A new 
prediction model for the grain yield in northeastern 
China based on the spring North Atlantic 
Oscillation and late-winter Bering Sea ice cover, 
Journal of Meteorological Research, 31, doi: 
10.1007/s13351-017-6114-6. 

40. Zhu Y., T. Wang, and H. Wang (2016), Relative 
contribution of the anthropogenic forcing and 
natural variability to the interdecadal shift of 
climate during the late 1970s and 1990s, Science 
Bulletin, 61(5), 416−424. 

41. Zhu Y., T. Wang, and J. Ma (2016), Influence of 
internal decadal variability on the summer rainfall 
in eastern China as simulated by CCSM4, 
Advances in Atmospheric Sciences, 33(6), 
706−714.  

OTHERS (15) 
1. Chen D., H. Wang, S. Yang, and Y. Gao (2016), A 

multidecadal oscillation in the northeastern Pacific, 
Atmospheric and Oceanic Science Letters, 9(4), 
315–326.  

2. Ding Y., and H. Wang (2016), Newly acquired 



knowledge on the scientific issues related to 
climate change over the recent 100 years in China, 
Chinese Science Bulletin, 61(10), 1029–1041. (In 
Chinese) 

3. Fan K., Z. Xie, and Z. Xu (2016), Two different 
periods of high dust weather frequency in northern 
China, Atmospheric and Oceanic Science Letters, 
9(4), 263–269. 

4. Jiang D., and Y. Liu (2016), How hot will the 
greenhouse world be? A brief review of 
equilibrium climate sensitivity, Chinese Science 
Bulletin, 61, 691–694. (In Chinese) 

5. Li C., and S. Li (2016), Connection of the 
interannual seesaw of the Somali-Australian 
cross-equatorial flows with China summer rainfall, 
Chinese Science Bulletin, 61, 1–9. (In Chinese) 

6. Su B., and D. Jiang (2016), The Tibetan Plateau 
uplift and Asian inland aridification simulated by a 
coupled atmosphere–ocean model, Quaternary 
Sciences, 36, 935–944. (In Chinese) 

7. Su J., M. Wen, Y. Ding, Y. Gao, Y. Song (2016), 
Hiatus of global warming: a review, Chinese 
Journal of Atmospheric 
Sciences, doi:10.3878/j.issn.1006 
9895.1512.15242. (In Chinese) 

8. Wang D., and A. Wang (2016), Assessing the 
applicability of GPCC and CRU precipitation over 
China during 1901 to 2013, Climatic and 
Environmental Research, Accepted (in Chinese). 

9. Wang J., H. Wang, and Y. Hong (2016), A high-
resolution flood forecasting and monitoring system 
for China using satellite remote sensing data, 
Chinese Science Bulletin, 2016, 61(4-5), 518–528. 
(In Chinese) 

10. Wang J., H. Wang, Y. Hong (2016), Comparison 
of satellite-estimated and model-forecasted rainfall 
data during a deadly debris-flow event in Zhouqu, 
Northwest China, Atmospheric and Oceanic 
Science Letters, 9(2), 139–145. 

11. Wang Q., S. Li, and J. Fu (2016), The impacts of 
SSTA in Kuroshio and its extension on 
precipitation in Northeast China under the 
background of the two different El Nino case, 
Journal of Tropical Meteorology, 32(1), 73–84. (in 
Chinese)  

12. Zhang C., and S. Li (2016), The warmest year 
2015 in the instrumental record and its 
comparison with year 1998, Atmospheric and 
Oceanic Science Letters, 
10.1080/16742834.2016.1237255  

13. Zhang R., D. Jiang, and Z. Zhang (2016), The 
impact of the uplifts of the main part and marginal 
area of the Tibetan Plateau on the Asian monsoon 
climate, Quaternary Sciences, 36, 945–952. (In 
Chinese) 

14. Zhang Z., X. Li, Q. Yan, and Ran Zhang (2016), 
Impact of changes in seaways on Chinese climate 

during Pliocene, Quaternary Sciences, 36(3), 
768–774. 

15. Zhu Y., and T. Wang (2016), The relationship 
between the Arctic Oscillation and ENSO as 
simulated by CCSM4, Atmospheric and Oceanic 
Science Letters, 9(2), 198–203. 

Book: 1 

16. Wang J., H. Wang, and Y. Hong (2016), A 
Realtime Monitoring and Dynamical Forecasting 
System for Floods and Landslides in China, China 
Meteorological Press, Beijing. 

SCIENTIFIC REPORT 
Understanding the recent trend of haze 
pollution in eastern China: roles of climate 
change (Wang and Chen, 2016) 

Air quality in eastern China has becoming 
more and more worrying in recent years, and 
haze is now No.1 air pollution issue. In this study, 
the variation and trend of haze pollution in eastern 
China for winter of 1960–2012 were analyzed. 
With the overall increasing number of winter haze 
days in this period, the 5 decades were divided 
into three sub-periods based on the changes of 
winter haze days (WHD) in central North China 
(30–40oN) and eastern South China (south of 
30oN) for east of 109oE mainland China. Results 
show that WHD kept gradually increasing during 
1960–1979, remained stable overall during 1980–
1999, and increased fast during 2000–2012. The 
author identified the major climate forcing factors 
besides total energy consumption. Among all the 
possible climate factors, variability of the autumn 
Arctic sea ice extent, local precipitation and 
surface wind during winter is most influential to 
the haze pollution change (Figure 1). The joint 
effect of fast increase of total energy 
consumption, rapid decline of Arctic sea ice 
extent and reduced precipitation and surface 
winds intensified the haze pollution in central 
North China after 2000. There is a similar 
conclusion for haze pollution in eastern South 
China after 2000, with the precipitation effect 
being smaller and spatially inconsistent. 

 



Figure 1 Summary of the haze pollution change in eastern 
China and various influencing factors including climate 
change. The time series for winter haze days and their linear 
trends are plotted on the top. The “>” means “larger than”; “<” 
means “less than”, and “≈” means “equivalent”. The 
comparisons are implemented among these three periods, 
i.e., the second period is relative to the first period and the 
third period is relative to the second period. 

Mid-Holocene permafrost: Results from CMIP5 
simulations (Liu and Jiang, 2016) 

Distribution of frozen ground and active layer 
thickness in the Northern Hemisphere during the 
mid-Holocene and differences with respect to the 
pre-industrial were investigated here using CMIP5 
models. Two typical diagnostic methods 
respectively based on soil temperature (Ts-based; 
a direct method) and air temperature (Ta-based; 
an indirect method) were employed to classify 
categories and extents of frozen ground. In 
relation to orbitally-induced changes in climate 
and in turn freezing and thawing indices, the mid-
Holocene permafrost extent was 20.5% (1.8%) 
smaller than the pre-industrial, whereas 
seasonally frozen ground increased by 9.2% 
(0.8%) in the Northern Hemisphere according to 
the Ts-based (Ta-based) method (Figure 2). 
Active layer thickness became larger, but by ≤ 1.0 
m in most of permafrost areas during the mid-
Holocene. Inter-model disagreement remains 
within areas of permafrost boundary by both the 
Ts-based and Ta-based results, with the former 
demonstrating less agreement among CMIP5 
models because of larger variation in land model 
abilities to represent permafrost processes. 
However, both the methods were able to 
reproduce the mid-Holocene relatively 
degenerated permafrost and increased active 
layer thickness (although with smaller 
magnitudes) as observed in data reconstruction. 
Disparity between simulation and reconstruction 
was mainly found in the seasonally frozen ground 
regions at low to middle latitudes, where the 
reconstruction suggested a reduction of 
seasonally frozen ground extent to the north, 
whereas the simulation demonstrated a slightly 
expansion to the south for the mid-Holocene 
compared to the pre-industrial. 

 

Figure 2 The distribution of Ts-based frozen ground for mid-
Holocene minus pre-industrial as derived from the ensemble 
average of CMIP5 models, in which the mid-Holocene frozen 
ground is relative to the pre-industrial, considering the pre-
industrial as a normal state. Also shown in thick green lines 
are the 0° isotherms of mean annual air temperature for mid-
Holocene minus pre-industrial. 

Antarctic ice sheet during the mid-Piacenzian 
warm period (Yan et al., 2016) 

The mid-Piacenzian (~3 Ma) represents the 
most recent warm period in Earth’s history on a 
geological time scale; it is characterized by a 
significant rise of global sea level. The simulation 
of the size and location of the ice sheets and the 
investigation of the uncertainty in the simulations 
are potentially helpful for constraining 
reconstructed sea level changes. In this study, we 
focus on the behaviour of the Antarctic ice sheet 
(AIS) in the mid-Piacenzian. We investigate the 
influence of topography correction, model 
parameters, climate forcings, and model 
resolution on the modeled AIS and explore the 
isolated role of atmospheric and oceanic forcings. 
Forced by the simulated climate changes with the 
Norwegian Earth System Model, the Parallel Ice 
Sheet Model (15 km × 15 km) produces a nearly 
collapsed West AIS (WAIS) in the mid-
Piacenzian, with no significant retreat of the East 
AIS (EAIS). The role of increased air temperature 
plays a key role in the mass loss of the mid-
Piacenzian AIS, while its role is comparable to the 
role of ocean warming on the melting of the WAIS 
(Figure 3). In terms of the range of sea level 
changes, the largest source of uncertainty in the 
modeled AIS is derived from ice sheet model 
parameters and climate forcings. Although the 
employed model parameters, topography 
correction factors, and model resolution affect the 
simulated AIS in the mid-Piacenzian, large-scale 
deglaciation of the EAIS in our sensitivity 
experiments may only be possible with additional 
warming. 

 
Figure 3 Simulated surface ice elevation in the mid-
Piacenzian (top panel; m) and its anomalies between the 
mid-Piacenzian and pre-industrial (bottom panel; m) forced 
by (a, d) atmospheric forcing, (b, e) oceanic forcing and (c, f) 



both of them. The gray lines indicate the simulated 
grounding-line in the present-day. 

The warmest year 2015 in the instrumental 
record and its comparison with year 1998 
(Zhang and Li, 2016) 

The global annual mean Surface Air 

Temperature Anomaly (SATA) in 2015 is 0.74C 
warmer than the 1961–1990 base periods in the 
HadCRUT4 dataset. It is not only the warmest in 

the historical instrumental records, but also 0.2C 
warmer than 1998. In 2015, the annual mean 
SATA is greater over high latitudes than low 
latitudes, over lands than over oceans (Figure 4). 
A statistical approach that is known as the 
Ensemble Empirical Mode Decomposition 
(EEMD) is employed to isolate the components 
with different timescales and explain the formation 
of the warmest climate. The roles of the different 
timescale components in 2015 are not the same 
as in 1998. The decadal and trend background 
may have played a more important role in 2015 
than in 1998. The interannual components have 

contributed an anomaly value of 0.10C and 

0.18C to the global annual SATA in 2015 and 
1998, respectively. The decadal variability and 
beyond have contributed an anomaly value of 

0.64C in year 2015, whereas the value was 

0.36C in 1998. These results have important 
meaning for not only understanding the formation 
of the SATA in 2015, but also projecting the future 
trend of the warming hiatus in the beginning 
decade of the century because the contribution of 
the decadal-multidecadal variability and beyond to 
2015 is much greater than that of the interannual 
components. This indicates that the developing El 
Niño is important to the formation of the warmest 
climate in 2015; however, it is not the primary 
factor. This evidence also suggests that the 
substantial importance of the decadal-
multidecadal variability and beyond, and the 
potentially lower possibility of interannual external 
forcing, implying that substantial warming in years 
such as 2015 may occur more frequently and the 
“warming hiatus” may be fading away. 

Global land surface hydrology and heat fluxes 
data set (Wang et al., 2016) 

Global land surface hydrology and heat fluxes can be 
estimated by running a land surface model (LSM) 
driven by the atmospheric forcing dataset. Previous 
multi-model studies focused on the impact of different 
LSMs on model results. Here we document the 
sensitivity of the Community Land Model (CLM4.5) 
results to the atmospheric forcing dataset. Together 
with the model default global forcing dataset 
(CRUNCEP), three newly developed reanalysis-based 
near-surface meteorological datasets (i.e., MERRA, 

CFSR, and ERAI) with the precipitation adjusted by the 
Global Precipitation Climatology Project monthly 
product were used to drive CLM4.5. All four 
simulations were run at 0.5° x 0.5° grids from 1979–
2009 with the identical initialization. The simulated 
monthly surface hydrology variables, fluxes, and the 
forcing datasets were then evaluated against various 
observation-based datasets (Figure 5). The datasets 
are available from the authors for further evaluation 
and for various applications. 

 
Figure 4 Left column: a comparison of the time series (black 
solid line) of the annual mean SATA over the (a) globe, (b) 
land, and(c) oceans and their various trends (red: the linear 
trend; green: the overall adaptive trend; blue: the 
multidecadal trend; and red: the 9-year running mean). Right 
column: the residual with the linear trend removed (red), the 
residual with the overall adaptive trend removed (green), and 
the residual with the multidecadal trend removed (blue). A 
value of 0.25°C is added or subtracted to the red solid lines 
and blue solid lines, respectively, to improve the readability 
of the lines. Units: °C. 

 

Figure 5 Cumulative distribution function (CDF) of the 
correlation between station observations and model 
simulations from 1980-2009 for a) monthly snow depth (using 
576 stations) and b) monthly Snow Water Equivalent (SWE, 
using 342 stations) in China.  

The impact of boreal autumn sea surface 
temperature anomalies over the South Pacific 
on boreal winter precipitation over East Asia 
(Ao and Sun, 2016) 



The possible mechanism behind the 
variability in the dipole pattern of boreal winter 
precipitation over East Asia is analysed in this 
study. The results show that the sea surface 
temperature (SST) anomalies over the South 
Pacific Ocean (SPO) in boreal autumn are closely 
related to the variability in the dipole pattern of 
boreal winter precipitation over East Asia (Figure 
6). The physical linkage between the boreal 
autumn SPO SST anomalies (SSTAs) and the 
boreal winter East Asian precipitation dipole 
pattern is mainly shown to be the seasonal 
persistence of the SPO SSTAs themselves. The 
seasonal persistence of the SPO’s SSTAs can 
memorize and transport the signal of the boreal 
autumn SSTAs to the following winter, and then 
stimulates a meridional teleconnection pattern 
from the Southern Hemisphere to the Northern 
Hemisphere, resulting in a meridional dipole 
pattern of atmospheric circulation over East Asia 
in boreal winter. As a major influencing factor, this 
dipole pattern of the atmospheric circulation can 
finally lead to the anomalous precipitation dipole 
pattern over East Asian boreal winter. These 
observed physical processes are further 
confirmed in this study through numerical 
simulation. The evidence from this study, showing 
the impact of the SPO’s SSTAs in boreal autumn, 
not only deepens our understanding of the 
variability in East Asian boreal winter 
precipitation, but also provides a useful potential 
predictor for simulating future precipitation in the 
region. 

 
Figure 6 Linear regressions of boreal autumn SSTAs against 
the second EOF mode. Dotted areas are significant at the 

95% confidence level. 

Comparison of a very-fine-resolution GCM and 
RCM dynamical downscaling in simulating 
climate in China (Guo and Wang, 2016) 

Regional climate simulation can generally be 
improved by using a regional climate model 
(RCM) nested within a coarser-resolution general 
circulation model (GCM). However, whether or 
not it can also be improved by the direct use of a 

state-of-the-art GCM with very fine resolution, 
close to that of an RCM, and, if so, which is the 
better approach, are open questions. These 
questions are important for understanding and 
using these two kinds of simulation approaches, 
but have not yet been investigated. Accordingly, 
the present reported work compared simulation 
results over China from a very-fine-resolution 
GCM (VFRGCM) and from RCM dynamical 
downscaling. The results showed that: (1) The 
VFRGCM reproduces the climatology and trends 
of both air temperature and precipitation, as well 
as inter-monthly variations of air temperature in 
terms of spatial pattern and amount, closer to 
observations than the coarse-resolution version of 
the GCM. This is not the case, however, for the 
inter-monthly variations of precipitation. (2) The 
VFRGCM captures the climatology, trend, and 
inter-monthly variation of air temperature, as well 
as the trend in precipitation, more reasonably 
than the RCM dynamical downscaling method. (3) 
The RCM dynamical downscaling method 
performs better than the VFRGCM in terms of the 
climatology and inter-monthly variation of 
precipitation (Figure 7). Overall, the results 
suggest that VFRGCMs possess great potential 
with regard to their application in climate 
simulation in the future, and the RCM dynamical 
downscaling method is still dominant in terms of 
regional precipitation simulation. 

 
Figure 7 Climatology of air temperature (°C) (left) and 
precipitation (mm year−1) (right) during the period 1981–2000 
from CN05.1 (a, b), MIROC-3H (c, d), MIROC-4H (e, f), and 
WRF (g, h).  

A High-Resolution Flood Forecasting and 
Monitoring System for China (Wang et al., 
2016) 



Flood disasters occur frequently in China, 
resulting in property damage and fatalities. To 
reduce these risks, a high-resolution flood 
forecasting and monitoring system was developed 
based on a simple, distributed hydrological model: 
CREST. There are mainly four parts in this flood 
forecasting system, which are the data pre-
processing and input module, the distributed 
hydrological model, the results output and post-
processing module, as well as the results 
verification module. The data inputted in this 
system are high-resolution CMORPH satellite 
remote sensing precipitation and surface 
condition data, including ASTER DEM, HWSD 
soil types and MODIS vegetation and land cover 
types, or so. Those data were interpolated to 1km 
spatial resolution and then used to drive the 
hydrological model to run. The CREST model was 
developed to provide rapid online prediction of 
large area which may be continental scale or 
even global scale, while it is also applicable at 
small scales, such as small basins. It can 
simulate the spatiotemporal variation of water and 
energy fluxes as long as storages on a regular 
grid with the grid cell resolution being user-
defined, which ranges from meters to kilometres. 
The results outputted from the forecasting system 
are hydrological variables like soil moisture, 
potential and actual evapotranspiration, surface 
and river runoffs, etc. Results were then applied 
to GIS system and then translated into flood 
disaster warning information in the data output 
and post-processing module of the forecasting 
system. Both hydrological variables and flood 
disaster warning information will be tested and 
verified in the results verification module. With the 
1 km horizontal spatial resolution, the forecasting 
system successfully simulated basic hydrological 
variables and processes such as actual 
evapotranspiration, soil moisture, and surface 
runoff according to the analysis and comparison 
with observation data. System hindcasted flood 
disaster information of several flood events were 
carefully analysed. The results showed that the 
hydrographs of several stations hindcasted by the 
forecasting system demonstrated that the 
forecasting system can approximately hindcast 
river runoffs and streamflows. The performance of 
the forecasting system was tested by analysing 
several real cases of flooding in different places in 
China, and results indicated that the system 
hindcasted flood information, including flood 
timing and spatial extent (Figure 8), were useful 
for disaster preventions and mitigations. 

 
Figure 8 Hydrograph including daily rainfall, daily stream-flow 
of the hydrology station in Jiaji, Hainan 

Seasonal prediction systems based on 
CCSM3 and their evaluation (Liu and Wang, 
2016) 

Two seasonal scale prediction systems were 
established based on the Community Climate 
System Model Version 3 (CCSM3) distributed by 
the National Center for Atmospheric Research 
(NCAR) of the United States. The initialization 
schemes are different between the two systems: 
one is based on sea surface temperature and the 
other is based on ocean assimilation data of the 
Climate Forecast System Reanalysis (CFSR). 
Two sets of hindcasts aiming at summer season 
(JJA) were generated to verify the predictive 
ability of the two systems for 1983–2011. The 
results indicate that both prediction systems 
perform generally well in predicting sea surface 
temperature anomalies (SSTA), geopotential 
height fields, and the typical Asian summer 
monsoon indices. Their prediction skills of the 
systems for 2-m air temperature and precipitation 
are generally confined to the low and middle 
latitudes (Figure 9). The system based on CFSR 
ocean assimilation data obtained more accurate 
results for SSTA, geopotential height fields, and 
surface weather elements compared with the 
other system. 

 
Figure 9 Spatial distributions of anomaly correlations 
between the observations and the predicted results of the 
summer mean (JJA) during 1983–2011 for ‘System 1’: (a) 
2‐m air temperature; (c) precipitation rate. (b) and (d) same 
as Figure (a) and (c) but for ‘System 2’ (the warm colour 

areas indicate significant correlation at the 90% t‐test 
confidence level). 
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