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STRENGTHENED COLLABORATION

The board is pleased to see a strengthened
collaboration in 2012 both in term of scientific
personnel exchange and 9 scientific publications
with joint authors from both Norway and China.
This is partly due to the Research Council of
Norway supported projects DecCen (NorwayChina special call) and BlueArc, and partly due to
the strengthened existing collaboration.

VISION

The overarching goal of the Nansen-Zhu
International Research Center (NZC) is to be an
internationally acknowledged climate research
and training centre with emphasis on tropical and
high-latitude regions, and the teleconnections
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 field observations,
remote sensing products, theory and numerical
modelling to develop cutting-edge research within
six prioritised topics:
1. Reconstruction and modeling of past climate
and climate variability in low- and high latitude
regions.
(Co-heads:Eystein
Jansen,
UniResearch/Bjerknes;
Huijun
Wang,
NZC/IAP with participants Dabang Jiang,
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2.

3.

4.

5.

NZC/IAP
and
Odd
Helge
Otterå,
UniResearch/Bjerknes).
Development and evaluation of seasonal,
inter-annual and decadal time scale climate
predictability systems, and identification of
low- and high-latitude teleconnection patterns
and mechanisms. (Co-heads: Tore Furevik,
UoB/Center for Climate Dynamics; Shuang-lin
Li, NZC/IAP with participants Xui-Qun Yang,
Nanjing University; Ben-Kui Tan, PKU)
Study the natural and anthropogenic variability
of the Greenland Ice Sheet and selected
glaciers at high and low latitudes and their
potential
interrelationships,
and
their
contributions to the past, present and future
sea-level changes. (Co-heads: Huijun Wang
NZC/IAP; Ola M. Johannessen, NERSC with
participants Atle Nesje, UoB; Meixue Yang;
Cold and Arid Regions Environment and
Engineering Research Institute, Chinese
Academy of Sciences; Qing Yan, NZC/IAP).
Model and analyze the global and regional
ocean circulation by process study and
integrated use of satellite data, in-situ data
and advanced data assimilation. (Co-heads:
Laurent Bertino, NERSC; and Jiang Zhu with
participants Guang-qing Zhou, IAP; Hai-jun
Yang, PKU)
Research and implementation of satellitebased long time series of Essential Climate
Variables (ECVs) for environmental and
climate change monitoring and research.
(Co-heads: Ola M. Johannessen, NERSC and
Yongqi Gao, NZC/IAP).

6. Development and validation of Earth system
models to support climate research including
the research areas listed above. (Co-heads:
Odd Helge Otterå, UniResearch/Bjerknes and
Yongqi Gao, NZC/IAP with participants Mats
Bentsen, UniResearch/Bjerknes; Guang-qing
Zhou, IAP).

ONGOING JOINT RESEARCH

1. Exploring the decadal to century
timescale climate variability in East
Asian over last millennium (DecCen),
covering research areas 1, 2 and 3.
Project leaders are Tore Furevik
(UoB/Bjerknes) and H.J. Wang (NZC/IAP)
with Yongqi Gao (NERSC/NZC) as the
coordinator, funded by the Research
Council of Norway and NZC/IAP/CAS. The
DecCen project has been very important
for the collaboration between Beijing and
Bergen, Norway with 2012 perhaps being
the most active year of the project. During

this year eleven peer-review papers have
been published, and several others
will come out during 2013. DecCen also

STAFF MEMBERS

By the end of 2012, the different staff
categories are:

FULL-TIME (15)

Huijun Wang (Director)
Jianqi Sun (Deputy Director)
Shuanglin Li (Professor)
Dabang Jiang (Professor)
Ke Fan (Professor)
Lixia Ju
Aihui Wang
Yali Zhu
Ying Zhang
Jianjian Fu
Jun Wang
Huopo Chen
Tao Wang
Entao Yu
Yanan Wang (Admin.)

JOINTLY (2)

Yongqi Gao (Deputy Director)
Ola M. Johannessen, Visiting Professor

COLLABORATORS (17)

Benkui Tan; Botao Zhou; Eystein Jansen;
Helge Drange; Hui Gao; Ingo Bethke; Jinping
Han; Jingzhi Su; Mats Bentsen; Odd Helge
Otterå; Tore Furevik; Weiwei Fu; Wenyuan
Chang; Xiemei Lang; Xiuqun Yang; Xu Yue;
Zhongshi Zhang

PHD STUDENTS (22)

Donglin Guo; Feifei Luo; Huanlian Li; Jiehua
Ma; Qing Yan; Shan Liu; Wei Hua; Yanchun
He (joint); Ke Liu; Baoqian Tian; Fei Li; Jiang
Jiang (joint); Jianghua Wan; Na Liu;
Shengping He; Xiangyu Li; Xuedong Cui; Ya
Gao; Yanyan Huang; Yue Sui; Zhiping Tian;
Zhiqing Xu

MASTER STUDENTS (17)

Bo Sun; Dong Chen (joint); Hui Liu; Juan Ao;
Jihang Li; Mengzi Zhou; Kaiqing Yang;
Leqiong Han(joint); Sha Wu; Tingting Han; Jin
Hao; Cen Hu (joint); Baohuang Su; Xiaomin
Zhou; Jie Sun (joint); Chen Li (Joint);
Yuanyuan Jing (joint)

has had a strong emphasize on research
training, with student grants, joint
supervision, and summer schools. This
has led to more collaboration and also
good results, exemplified by the
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4.
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6.

7.

works done by Tao Wang and Feifei Luo
with joint Chinese-Norwegian authorships
(Wang et al., 2012; Luo et al., 2012).
BlueArc: Link the Climate in Arctic and
the East Asia, covering research area 3.
PIs are Yongqi Gao (NERSC) with
colleagues from NERSC (Ola M.
Johannessen, Lingling Suo), NZC (Huijun
Wang, Dong Guo, Jiehua Ma), UoB (Tore
Furevik, Erlend M. Knudsen) and
UniResearch/Bjerknes
(Odd
Helge
Otterå), funded by Research Council of
Norway and NZC/IAP/CAS.
Precipitation and mid-latitude storm
track variability in China, covering
research area 3. PIs are Lei Chen, Benkui
Tan (PKU), Nils Gunnar Kvamstø (UOB)
and Ola M. Johannessen (NERSC),
funded by Nansen Scientific Society
(NSS) and PKU
Greenland Ice Sheet Mass Balance,
covering research area 2. PIs are Qing
Yan, Ola M. Johannessen (NERSC) and
Huijun Wang (NZC), funded by Nansen
Scientific Society and NZC/IAP/CAS
Data Assimilation, covering research
area 4. PIs are Jiang Zhu (IAP) and
Laurent Bertino (NERSC), funded by
IAP/CAS
and
Mohn-Sverdrop
Center/NERSC.
20th Century Ocean General Circulation
Model Simulation, covering research
area 6. PIs are Yongqi Gao with
colleagues from UoB (Helge Drange),
UniResearch/Bjerknes (Mats Bentsen),
PKU/NZC (Yanchun He), funded by
Bjerknes SFF, SKD and NZC/IAP/CAS.
Paleo
Climate
Research
with
Norwegian
Earth
System
Model
(NorESM), covering research area 1. PIs
are
Zhongshi
Zhang
(UniResearch/Bjerkens) and Huijun Wang
(NZC) together with colleagues from
UniResearch and NZC

STAFF

At the end of 2012, NZC has a staff of 56
persons. The staffs consist of 15 full-time
members with 14 research scientists and 1
administration, 2 joint member, 22 PhD students
and 17 master students in addition to several
collaborating scientists.

PUBLICATIONS

In 2012, the NZC staff published 63 papers in
international referee journals. Of these papers, 39

were published in Scientific Citation Index (SCI)
journals, 24 in other journals.

DOCTORAL DISSERTATIONS

Five PhD-students defended their theses at
IAP/CAS during Dec. 2011 to Oct. 2012:
 Shuzhou Wang: Dynamic downscaling of longterm climate change simulations in China
based on nested MIROC/WRF Model.
(2012.04.12)
 Ying Liu: New approaches for statistical
downscaling prediction on the seasonal
precipitation in China. (2012.05.03)
 Jun Wang: A real-time monitoring and
dynamical forecasting system for floods and
landslides in China. (2012.05.14)
 Rashed Mahmood: Influence of black carbon
on Asian climate. (2012.08.20)
 Minghong Zhang: The impact of sea surface
thermal status anomalies on the inter-annual
variability of tropical Northwestern Pacific
climate. (2012.10.12)
Two PhD-students defended their theses at PKU
in 2012:
 Lei Chen: Characteristics of Winter Cyclones
and Anticyclones in China and Diagnosis
Research of Their Interaction with Global
Warming (2012.12.12)
 Yanchun
He:
Investigation
of
Ocean
Ventilation
using
Chemical
Tracers
(2012.12.12)
In addition, three Master-students defended their
thesis at IAP
 Wei Wu: Anthropogenic sulphate aerosols
concentration on the decadal shift of summer
precipitation in the middle and lower reaches of
the Yangtze River. (2012. 05.28)
 Qing Wang: Comparative study of the
influence
of
anomalous
sea
surface
temperature in Tropical Ocean on summer
rainfall between 2010 and 1998. (2012.06.07)
 Ziyi Li: Research of the influence of tropical
thermal anomaly on the persistent anomaly
over the Ural Mountains. (2012.06.20)

AWARDS

NZC staff has received 4 awards in 2012:
 Hui-Jun Wang, THE HO LEUNG HO LEE
FOUNDATION Prize for Scientific and
Technological Progress (National Level)
 Jianqi Sun: LU Jiaxi Young Talent Award of
Chinese Academy of Sciences

 Huopo Chen: Special Award of the dean of the
Chinese Academy of Sciences.
 Jiehua Ma: Excellent student of Graduate
School of the Chinese Academy of Sciences

BILATERAL VISITS

NZC has close collaboration and frequent projectdependent exchange with students and
researchers from NERSC, BCCR and UoB.
Chinese visits to Bergen (12 visits):

Dong Guo (NZC), 09.09-03.12.2012, NERSC
Qing Yan (NZC), 01.01-09.02.2012, NSS
Feifei Luo (NZC), 30.04-29.06.2012, UoB
Fei Zheng (IAP), 27.04-03.07.2012, UoB
Yanchun He (PKU/NZC), 01.01-30.10.2012, NERSC
Yuxing Wang (PKU), 02.04-28.06.2012, UoB
Jianqi Sun (NZC), 01.09-30.09.2012, NERSC
Xuedong Cui (NZC), 02.04-29.06.2012, NERSC
Shan Liu (NZC), 02.04-29.06.2012, NERSC
Jianghua Wan (NZC), 02.04-29.06.2012, NERSC
Jun Wang (NZC), 20.09-17.12.2012, NSS
Miao Hu (BNU), 02.11-27.01.2013, NERSC

Norwegian visits to Beijing (22 visits):
Tore Furevik (UIB), 29.02-06.03.2012, NZC
Tore Furevik (UIB), 25.06-05.07.2012, NZC
Tore Furevik (UIB), 23.10-26.10.2012, NZC
Nils Gunnar Kvamstoe (UoB), 25.06-05.07.2012, NZC
Nils Gunnar Kvamstoe (UoB),23.10-26.10.2012, NZC
Erlend M. Knudsen (UoB), 26.06-08.07.2012, NZC
Lea Svendsen (UoB), 26.06-08.07.2012, NZC
Ellen Viste (UoB), 26.06-08.07.2012, NZC
Silje Lund Sørland (UoB), 26.06-08.07.2012, NZC
Lei Yu (UoB), 23.06-08.07.2012, NZC
Odd Helge Otterå (Uni/BCCR), 25.06-06.07.2012, NZC
Martin King (Uni/BCCR), 25.06-05.07.2012, NZC
Juergen Balder (Uni/BCCR), 25.06-08.07.2012, NZC
Zhongshi Zhang (Uni/BCCR),13.08-24.08.2012, NZC
Zhongshi Zhang (Uni/BCCR),04.11-30.11.2012,NZC
Eystein Jansen (BCCR), 23.10-26.10.2012, NZC
Helene Langehaug (NERSC), 25.06-05.07.2012, NZC
Lingling Suo (NERSC), 25.06-05.07.2012, NZC
Linling Chen (NERSC), 25.06-05.07.2012, NZC
Ola M. Johannessen (NERSC), 23.10-26.10.2012,
NZC
Laurent Bertino (NERSC), 24.06-03.07.2012, IAP
François Counillon (NERSC), 23.06-04.07.2012, IAP
Yongqi Gao (NERSC/NZC) travels 6 times back and
forth between Beijing and Bergen in 2012. The
increased visits from Norway to China are mainly due
to the summer school in 2012.

SUMMER SCHOOL

The fifth NZC summer school took place in
Beijing, China during June 27 – July 5, 2012.
More than 70 participants from Norway, Germany,
India, Korea and China took part in the summer
school. The theme of the summer school was the
‘Monsoon variability and climate teleconnection’.

ANNUAL MEETING

The annual meeting of NZC was held in Beijing
on October 24 including the participation of Dr.
Kari Kveseth, Counsellor of Science and Higher
Education with the Royal Norwegian Embassy in
Beijing (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
7500 kRMB (900 kEURO) in 2012.

PROSPECTS FOR 2013

The Board expects an expansion in research
activities in 2013. This is partly due to more
funding possibilities from the National Sciences
Foundation of China (NSFC), the Research
Council of Norway (RCN), the Ministry of Science
and Technology (MOST), and the Chinese
Academy of Sciences (CAS) and partly due to the
stable support from Norwegian partners.
Beijing, October 25 2012
Huijun Wang (Co-chairman)
Ola M. Johannessen (Co-chairman)
Nils Gunnar Kvamstø
Benkui Tan
Eystein Jansen
Xiuqun Yang

LIST OF PUBLICATIONS IN 2012
SCI INDEXED (39)
1. Chen H., J. Sun, and H. Wang (2012), A
statistical downscaling model for forecasting
summer rainfall in China from DEMETER
hindcast datasets. Weather and Forecasting,
27, 608-628.
2. Chen H., J. Sun, and K. Fan (2012), Decadal
features of heavy rainfall events in eastern
China. Acta Meteorological Sinica, 26(3), 289303.
3. Chen H., J. Sun, and K. Fan (2012), Possible
mechanism for the inter-decadal change of
Xinjiang summer precipitation. Chinese
Journal of Geophysics, 55(6), 1844-1851. (in
Chinese)

4. Chen, H., J. Sun, X. Chen, and W. Zhou
(2012), CGCM projections of heavy rainfall
events in China. International Journal of
Climatology, 32, 441-450.
5. Fan K. (2012), A statistical prediction model
for spring rainfall over northern China based
on inter-annual increment approach. Journal of
tropical Meteorology, 18(4), 543-550.
6. Fan K., Y. Liu and H. Chen (2012), Improving
the prediction of the East Asian summer
monsoon: New Approaches. Weather and
Forecasting, 27, 1017-1030.
7. Gao Y., and H. Wang (2012), Pan-Asian
Monsoon and its definition, principal modes of
precipitation and variability features. Science
China Earth Sciences, 55, 787-795.
8. Guo D., H. Wang, and D. Li (2012), A
projection of permafrost degradation on the
Tibetan Plateau during the 21st century.
Journal of Geophysical
9. He S., and H. Wang (2012), Analysis of the
decadal and inter-decadal variations of the
East Asian winter monsoon as simulated by 20
coupled models in IPCC AR4. Acta
Meteorological Sinica, 26(4), 476-488.
10. He Y., Y. Gao, M. Bentsen, B. Tan, and O. M.
Johannessen (2012), North Atlantic ventilation
using chlorofluorocarbons and idealised-tracer
simulations.
Tellus
B,
64,
18807,
http://dx.doi.org/10.3402/tellusb.v64i0.18807.
11. Huang Y., and H. Wang (2012), The key
areas of interannual variability of the Eurasian
summer general circulation and the signals of
the Asian summer monsoon variability.
Chinese Journal of Geophysics, 55(7), 22272238.
12. Jiang D., X. Lang, Z. Tian, and T. Wang
(2012), Considerable model–data mismatch in
temperature over China during the midHolocene: Results of PMIP simulations.
Journal of Climate, 25, 4135-4153.(in Chinese)
13. Li F., and H. Wang (2012), Predictability of the
East Asian winter monsoon inter-annual
variability as indicated by the DEMETER
CGCMS. Advances in Atmospheric Sciences,
29(3), 441-454.
14. Li H., H. Wang, and Y. Yin (2012), Interdecadal variation of the West African summer
monsoon during 1979–2010 and associated
variability. Climate Dynamics, 39(12), 28832894.
15. Liu J., J. Curry, H. Wang, M. Song, and R.
Horton (2012), Impact of declining Arctic sea
ice on winter snowfall. Proceedings of the
National Academy of Sciences of the Unites
States of America, 109(11), 4074-4079..

16. Liu Y., and K. Fan (2012), Improve the
prediction of summer precipitation in the
Southeastern China by a hybrid statistical
downscaling
model.
Meteorology
and
Atmospheric Physics, 117, 121-134.
17. Liu Y., and K. Fan (2012), Prediction of spring
precipitation in China using a downscaling
approach. Meteorology and Atmospheric
Physics, 118, 79-93.
18. Ma J., H. Wang, Y. Zhang (2012), Will boreal
winter precipitation over China increase in the
future? An AGCM simulation under summer
“ice-free Arctic” conditions. Chinese Science
Bulletin, 57,921-926.
19. Sun J., and H. Chen (2012), A statistical
downscaling scheme to improve global
precipitation forecasting. Meteorology and
Atmospheric Physics, 117, 87-102.
20. Sun J., and H. Wang (2012), Changes of the
connection between the summer North Atlantic
Oscillation and the East Asian summer rainfall.
Journal of Geophysical Research, 117,
D08110, doi: 10.1029/2012JD017482.
21. Wang A., and X. Zeng (2012), Evaluation of
multi-reanalysis products
with
in situ
observations over the Tibetan Plateau. Journal
of Geophysical Research, 117, D05102, doi:
10.1029/2011JD016553.
22. Wang H., and H. Chen (2012), Climate control
for Southeastern China moisture and
precipitation: Indian or East Asian Monsoon?
Journal of Geophysical Research, 117,
D12109, doi: 10.1029/2012JD017734.
23. Wang H., and S. He (2012), Weakening
relationship between East Asian winter
monsoon and ENSO after mid-1970s. Chinese
Science Bulletin, 57(27), 3535-3540.
24. Wang H., J. Sun, H. Chen, Y. Zhu, Y. Zhang,
D. Jiang, X. Lang, K. Fan, E. Yu, and S. Yang
(2012), Extreme Climate in China: Facts,
Simulation and Projection. Meteorologische
Zeitschrift, 21(3), 279-304.
25. Wang Q., S. Li, J. Fu, and G. Li (2012), The
formation of anomalous summer precipitation
in East China in the years of 2010 and 1998: a
comparison of impact from two kinds of El
Niño, Acta Meteorologica Sinica, 26(6), 665682.
26. Wang S., E. Yu and H. Wang (2012), A
simulation study of a heavy rainfall process
over the Yangtze River Valley using the twoway
nesting
approach.
Advances
in
Atmospheric Sciences, 29(4), 731-743.
27. Wang T., O. Otterå, Y. Gao, and H. Wang
(2012), The response of the North Pacific
Decadal Variability to strong tropical volcanic
eruptions. Climate Dynamics, 39, 2917-2936.

28. Yan Q., Z. Zhang, H. Wang, Y. Gao, and W.
Zheng (2012), Set-up and preliminary results
of mid-Pliocene climate simulations with
CAM3.1. Geoscientific Model Development, 5,
289-297.
29. Zeng X. and A. Wang (2012), What is monthly
mean land surface air temperature? Eos
Transactions, 93 (15), 156.
30. Zeng X., Z. Wang, and A. Wang (2012),
Surface skin temperature and the interplay
between sensible and ground heat fluxes over
arid regions. Journal of Hydrometeorology, 13,
1359-1370.

OTHERS (24)

1. Bian J., J. He, and S. Li (2012), Analysis of
heavy rain characteristics variation in the
middle and lower reaches of Yangtze River in
the last 50 years. Climatic and Environmental
Research, 17(1), 68-80. (in Chinese)
2. Bian J., S. Li, and J. He (2011), Flood disaster
risk assessment in the middle and lower
reaches of Yangtze River. Journal of Applied
Meteorological Science, 22(5), 604-611. (in
Chinese)

31. Zhang M., S. Li, J. Lu and R. Wu (2012),
Comparison of the northwestern Pacific
summer climate simulated by AMIP II AGCMs.
Journal of Climate, 25(17), 6036-6056.

3. Chen H., J. Sun, and X. Chen (2012), The
projection and uncertainty analysis of summer
precipitation in China and the variations of
associated atmospheric circulation field.
Climatic and Environmental Research, 17(2),
171-183. (in Chinese)

32. Zhang R., D. Jiang, X. D. Liu, and Z. Tian
(2012), Modeling the climate effects of different
subregional uplifts within the Himalaya-Tibetan
Plateau on Asian summer monsoon evolution,
Chinese Science Bulletin, 57, 2403-2412.

4. Fu J., and S. Li (2012), Intercomparison of the
South Asian High in the three Reanalyses,
NCEP1, NCEP2 and ERA40, and in the
Station Observation. Atmospheric and Oceanic
Science Letter, 5, 189-194.

33. Zhang Y. and J. Sun (2012), Model projection
of precipitation minus evaporation over China.
Acta Meteorologica Sinica, 26(3), 376-388.

5. He S., and
East Asian
interannual
Atmospheric
Chinese)

34. Zhang Z., F. Flatoy, H. Wang, I. Bethke, M.
Bentsen, Z. Guo (2012), Early Eocene Asian
climate dominated by desert and steppe with
limited monsoons. Journal of Asian Earth
Sciences, 44, 24-35.
35. Zhang, Z. and Q. Yan (2012), Pre-industrial
and mid-Pliocene simulations with NorESM-L:
AGCM simulations. Geoscientific Model
Development, 5, 1033-1043.
36. Zhang, Z., K. Nisancioglu, M. Bentsen, J.
Tjiputra,
I.
Bethke,
Q.
Yan,
B.
Risebrobakken, C. Andersson, and E. Jansen
(2012), Pre-industrial and mid-Pliocene
simulations with NorESM-L. Geoscientific
Model Development, 5, 523-533.
37. Zhou B. (2012), Multi-model projection of the
interannual relationship between spring Hadley
circulation and East Asian summer circulation
under global warming. Chinese Journal of
Geophysics, 55(11), 3517-3526. (in Chinese)
38. Zhou B., and D. Xia (2012), Interdecadal
change of the connection between winter
North Pacific Oscillation and summer
precipitation in the Huaihe River valley.
Science China Earth Sciences, 55(12), 20492057.
39. Zhu Y. (2012), Variations of the summer
Somali and Australia cross-equatorial flows
and the implications for the Asian summer
monsoon. Advances in Atmospheric Sciences,
29(3), 509-513.

H. Wang (2012), An integrated
Winter monsoon index and its
variability. Chinese Journal of
Sciences, 36(3), 523-538. (in

6. He Y., Y. Gao, H. Wang, O. M. Johannessen,
and L. Yu (2012), Transport of nuclear leakage
from Fukushima Nuclear Power Plant in the
North Pacific. Acta Oceanologica Sinica, 34(4),
12-20. (in Chinese)
7. Jiang D., and Y. Fu (2012), Climate change
over China with a 2°C global warming.
Chinese Journal of Atmospheric Sciences, 36,
234-246. (In Chinese)
8. Li S., and Q. Wang (2012), A new approach
for classifying two types of El Niño events,
Atmospheric and Oceanic Science Letter, 5(5),
414-419.
9. Li S., L. Han, and J. Bian (2012), Projecting
heavy rainfall events in the middle and lower
reach of the Yangtze River valley in the 21st
century based on IPCC AR4 simulations.
Torrential Rain and Disasters, 31(3), 1-6. (in
Chinese)
10. Liu, K., D. Jiang, and J. Ma, (2012), Drought
over China in the 21st century: Results of
RegCM3, Atmospheric and Oceanic Science
Letters, 5, 509–513.
11. Sun B., and D. Jiang (2012), Changes of
atmospheric water balance over China under
the IPCC SRES A1B scenario based on
RegCM3 simulations. Atmospheric and
Oceanic Science Letters, 5 (6), 461-467.
12. Sun J. (2012), Possible impact of the summer
North Atlantic Oscillation on extreme hot

events in China. Atmospheric and Oceanic
Science Letter, 5, 231-234.
13. Sui Y., and X. Lang (2012), Monsoon change
in East Asia in the 21st century: Results of
RegCM3, Atmospheric and Oceanic Science
Letter, 5(6), 504-508.
14. Tian Z., D. Jiang, R. Zhang, and Y. Sui
(2012), Long-term climate simulation of
CCSM4.0 and evaluation of its performance
over East Asia and China. Chinese Journal of
Atmospheric Sciences, 36, 619-632. (In
Chinese)
15. Tian, B., and K. Fan (2012), Relationship
between the late spring NAO and summer
extreme precipitation frequency in the middle
and lower reaches of the Yangtze River.
Atmospheric and Oceanic Science Letter, 5(6),
455-460.
16. Wang H., J. Sun, and Y. Zhu (2012), Some
new results on the extreme climate over China
and water and energy cycles in East Asia.
Chinese Journal of Nature，34(1), 10-17. (in
Chinese)
17. Wu W., Li S., Yang J., and J. Yao (2011),
Effect of increasing anthropogenic sulfate
aerosols concentration on the decadal shift of
summer precipitation in the middle and lower
reaches of the Yangtze River. Journal of
Chengdu University of Information Technology,
26(5), 470-479. (in Chinese)
18. Xu Z., and K. Fan (2012), Possible process for
influences of winter and spring Indian Ocean
SST anomalies interannual variability mode on
summer rainfall over eastern China. Chinese
Journal of Atmospheric Science, 36(5), 879888. (in Chinese)
19. Yan Q., Z. Zhang, and Y. Gao (2012), An East
Asian
Monsoon
in
the
Mid-Pliocene,
Atmospheric and Oceanic Science Letter, 5(6),
449-454.
20. Yao J.，P. Wang，and S. Li (2011), Research
on the Asian Monsoon on the aerosol
transmission and distribution by using MODIS
aerosol product, Meteorology Journal of Inner
Mongolia, 2, 35-39. (in Chinese)
21. Zhang Y. (2012), Projections of 2.0°C
warming over the globe and China under
RCP4.5, Atmospheric and Oceanic Letters,
5(6), 514-520.
22. Zhang Z., Q. Yan, J. Su, and Y. Gao (2012),
Has the problem of a permanent El Niño been
resolved for the Mid-Pliocene? Atmospheric
and Oceanic Science Letter, 5(6), 445-448.
23. Zhou B. (2012), Model evaluation and
projection on the linkage between Hadley
circulation and atmospheric background

related to the tropical cyclone frequency over
the western North Pacific, Atmospheric and
Oceanic Science Letters, 5(6), 473-477.
24. Zhou B., and L. Zhang (2012), A simulation of
the upper-tropospheric temperature pattern in
BCC_CSM1.1. Atmospheric and Oceanic
Science Letters, 5(6), 478-482.

JONIT SCIENTIFIC RESEARCH
The response of the North Pacific Decadal
Variability to strong tropical volcanic
eruptions
In this study, the effects of volcanic forcing on
North Pacific climate variability, on inter-annual to
decadal time scales, are examined using climate
model simulations covering the last 600 years.
The model used is the Bergen Climate Model, a
fully
coupled
atmosphere–ocean
general
circulation model. It is found that natural external
forcings, such as tropical strong volcanic
eruptions (SVEs) and variations in total solar
irradiance, play an important role in regulating
North Pacific Decadal Variability (NPDV). In
response to tropical SVEs the lower stratospheric
pole–to–equator
temperature
gradient
is
enhanced.
The
North
polar
vortex
is
strengthened, which forces a significant positive
Arctic Oscillation (AO). At the same time, dipole
zonal wind anomalies associated with strong
polar vortex propagate downward from the lower
stratosphere. Through positive feedbacks in the
troposphere, the surface westerly winds across
the central North Pacific are significantly
weakened, and positive sea level pressure
anomalies are formed in the North Pacific. This
anomalous surface circulation results in changes
in the net heat fluxes and the oceanic advection
across the North Pacific. As a result of this, warm
water converges in the subtropical western North
Pacific, where the surface waters in addition are
heated by significantly reduced latent and
sensible heat fluxes from the ocean. In the
eastern and high–latitude North Pacific the ocean
loses more heat, and large–scale decreases in
sea surface temperatures are found. The overall
response of this chain of events is that the North
Pacific enters a negative phase of the Pacific
decadal oscillation (PDO), and this negative
phase of the PDO is maintained for several years.
It is thus concluded that the volcanic forcing plays
a key role in the phasing of the PDO (Figure). The
model results furthermore highlight the important
role of troposphere–stratosphere coupling,
tropical–extratropical
teleconnections
and
extratropical ocean–atmosphere interactions for

describing NPDV (Wang T., O. Otterå, Y. Gao, and
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Figure Superposed epoch analysis of simulated post–
eruption evolution of LF winter AO, NPI, Niño3 SST
and PDO indices. The dashed and dotted lines
represent confidence intervals of 90% and 95%
derived from 1000 Monte Carlo simulations

Link the climate in Arctic and the Asia
monsoon
Climate change in Arctic has impact on the
climate and extreme weathers at the midlatitudes. We have used both data and the
Bergen Climate Model (BCM) to explore how the
Arctic climate change can impact the Asian
Monsoon. The results indicate that the change of
the spring Arctic sea ice cover, by regulating the
sea surface temperature in the North Pacific,
therefore impact the East Asian Summer
Monsoon. Furthermore, the winter Arctic
Oscillation can impact the tropical Indian Ocean
precipitation by regulating the Arabian High.
(Guo, D., Gao, Y.Q., Bethke, I., Gong, D.Y.,
Johannessen, O.M., Wang, H.J. Mechanism on
how the spring Arctic sea ice impacts the East
Asian summer monsoon. Theoretical and Applied
Climatology, DOI: 10.1007/s00704-013-0872-6,
accepted
Gong, D.Y., Gao, Y.Q., Guo, D., Mao, R., Yang,
J., Hu, M., Gao, M.N. Inter-annual linkage
between Arctic/NorthAtlantic Oscillation and
tropical Indian Ocean precipitation during boreal
winter. Climate Dynamics, DOI 10.1007/s00382013-1681-4, accepted)

Greenland ice sheet mass balance and sea
level rise
The accuracy of the modeled present-day
Greenland ice sheet (MPGIS) is crucial for
projections of Greenland ice sheet (GIS) changes.
Here, we present a detailed evaluation of the
MPGIS sensitivity to different present-day climatic
forcing and spin-up methods. More importantly,
we assess the influence of MPGIS on future sea
level
projections
which
has
not
been
characterized by previous studies. In terms of the
modeled total ice volume/area and ice elevation,
the MPGIS with the present-day climatic forcing
derived from the Regional Atmospheric Climate
Model (RACMO2) agrees much better with the
observations than with the present-day climatic
forcing from parameterization and ERA-interim
reanalysis, suggesting that the RACMO2 forcing
may be more suitable for use in the ice sheet
model. On the other hand, the observed iceelevation changes for the 1993−2010 period are
better reproduced using transient spin-up than
steady-state spin-up, indicating the necessity of
using transient spin-up in future sea level
projections. In addition, our results indicate that
using transient spin-up, the ice sheet model
estimates an uncertainty range of 26 mm in the
projected sea level rise due to different presentday climatic forcing. Compared to the results
using transient spin-up, the estimated sea level
rise is underestimated by 5−21 mm using steadystate spin-up. This discrepancy is mainly
attributed to the differences in surface ice
topography and ice velocity between the MPGIS
using transient and steady-state spin-ups and the
recorded paleoclimatic changes in the MPGIS
using transient spin-up (Yan, Q., Zhang, Z.S.,
Gao, Y.Q., Wang, H. J., Johannessen, O.M.: The
modeled present-day Greenland ice sheet
sensitivity to climatic forcing and spin-up methods
and its influence on future projections. Revision
submitted to JGR).
Wintertime cyclone activity and its relation to
precipitation over China
The wintertime cyclone activity and its relation to
precipitation over China for the period 1951-2006
are examined based on the observational data.
An upward trend in cyclone frequency is detected
and an abrupt change occurs around the late
1970s and the early 1980s for northern China and
around the late 1960s for Central/Southeast
China, respectively. These trends coincide well
with the intensification of the sub-polar and subtropical jets over East Asia, respectively. It is

shown that there is a significant increase of
precipitation in Central/Southeast China since the
mid-1980s and the increase might be caused by
the increase of the annual numbers of the
cyclones over Sothern China (Chen, L., Tan, B.K.,
Kvamstø, N.. Johannessen, O.M., 2013:
Wintertime cyclone activity and its relation to
precipitation
over
China.
Submitted
to
Atmospheric and Oceanic Science Letters)
Early Eocene Asian climate dominated by
desert and steppe with limited monsoons
Paleoenvironmental reconstructions illustrated
that Asia was dominated by a zonal climate
pattern in the Eocene epoch, with an almost
latitudinal arid/semiarid band extending from the
eastern coast of China to Central Asia. However,
the mechanism behind the formation of the broad
zonal arid/semiarid region and the possible
occurrence of a monsoonal system remains
unclear for that period. Here, using a
reconstructed
land-sea
distribution
and
topography of 50 Ma, we employed a global
climate model to simulate the Early Eocene
climate in China. A set of experiments with
consideration to different topography, orbital
parameters, vegetation, sea surface temperature
and atmospheric CO2 concentration demonstrated
that a large extent of arid/semi-arid region with
annual precipitation less than 800 mm was
distributed latitudinally between 20°N and 40°N
paleolatitude in China. This arid region was
controlled by desert (BWh) and steppe (BSh)
climates (according to the Köppen climate
classification systems). On the north of the zonal
desert/steppe region, a Mediterranean-like
climate occurred in Central Asia. These
simulations agree well with the geological
reconstructions of a zonal desert/steppe region
and indicate that this pattern was primarily caused
by subtropical high pressures associated with
strong descending air. However, it is likely that
the aridity in the zonal desert/steppe was reduced
occasionally by intensification of monsoon
circulations over East Asia. The change in orbital
parameters, causing enhanced insolation in
summer, was the most likely factor that could
enlarge the land-sea thermal contrast and further
intensify the monsoon circulations in the Eocene
epoch, though its effect was reversible and
impermanent. In addition, simulations show that
East Asian monsoon did not play a leading role in
Chinese Paleogene climate although it may have
affected Eastern China occasionally (Zhang, Z.S.,
Flatøy, F., Wang, H-J, Bethke, I., Bentsen, M., Guo,
Z.T., 2012. Early Eocene Asian climate dominated by

desert and steppe with limited monsoons, Journal of
Asian Earth Sciences, 44, 24–35).

Figure. Simulated Early Eocene precipitation (mm/y)
in China.
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CLIMATE-EXTREME
Extreme Climate in China: Facts, Simulation
and Projection (Wang et al., 2012)
The paper reviewed extreme climate in China
including extreme temperature and precipitation,
dust weather activity, tropical cyclone activity,
intense snowfall and cold surge activity, floods,
and droughts based on the peer-reviewed
publications in recent decades. The review is
focused first on the climatological features,
variability, and trends in the past half century and
then on simulations and projections based on
global and regional climate models. As the annual
mean surface air temperature (SAT) increased
throughout China, heat wave intensity and
frequency overall increased in the past half
century, with a large rate after the 1980s. The
daily or yearly minimum SAT increased more
significantly than the mean or maximum SAT. The
long-term change in precipitation is predominantly
characterized by the so-called southern flood and
northern drought pattern in eastern China and by
the overall increase over Northwest China. The
interdecadal variation of monsoon, represented
by the monsoon weakening in the end of 1970s,
is largely responsible for this change in mean
precipitation. Precipitation-related extreme events
(e.g., heavy rainfall and intense snowfall) have
become more frequent and intense generally over
China in the recent years, with large spatial
features. Dust weather activity, however, has
become less frequent over northern China in the
recent years, as result of weakened cold surge
activity, reinforced precipitation, and improved
vegetation condition. State-of-the-art climate
models are capable of reproducing some features

of the mean climate and extreme climate events.
However, discrepancies among models in
simulating and projecting the mean and extreme
climate are also demonstrated by many recent
studies. Regional models with higher resolutions
often perform better than global models. To
predict and project climate variations and
extremes, many new approaches and schemes
based on dynamical models, statistical methods,
or their combinations have been developed,
resulting
in
improved
skills.
With
the
improvements of climate model capability and
resolution as well as our understanding of
regional climate variability and extremes, these
new approaches and techniques are expected to
further improve the prediction and projection on
regional climate variability and extremes over
China in the future.

CLIMATE VARIABILITY
Considerable
model–data
mismatch
in
temperature over China during the midHolocene: Results of PMIP simulations (Jiang
et al., 2012)
Using the experiments undertaken by 36 climate
models participating in the Paleoclimate Modeling
Intercomparison Project (PMIP), this study
examines annual and seasonal surface
temperatures over China during the midHolocene. Compared to the present or
preindustrial climate, 35 out of the 36 PMIP
models reproduced colder-than-baseline annual
temperature, with an average cooling of 0.4 K,
during that period. Seasonal temperature change
followed closely the change in incoming solar
radiation at the top of the atmosphere over China
during the mid-Holocene. Temperature was
reduced (elevated) in boreal winter and spring
(summer) in all of the PMIP models, with an
average of 1.4 K (1.0 K) at the national scale.
Colder (warmer)-than-baseline temperatures were
derived from 14 of the 16 atmosphere-only (18 of
the 20 coupled) models during the mid-Holocene
boreal autumn. Interactive ocean was found to
lead to a warming effect on annual, boreal winter,
and boreal autumn temperatures, with reference
to the atmosphere-only models. Interactive
vegetation had little impact in terms of six pairs of
coupled models with and without vegetation
effects. The above results are in stark contrast to
warmer-than-present annual and winter climate
conditions as derived from multiproxy data for the
mid-Holocene (Figure 1). Coupled models
generally perform better than atmosphere-only
models.

(b): Proxy estimates of annual temperature changes
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Figure 1. Mid-Holocene–baseline anomalies in annual
temperature (units: K) for the ensemble mean of 36
PMIP models, with regionally averaged value over
China being given in parentheses. Also shown are (d)
the proxy estimates of annual temperature changes
during the mid-Holocene relative to the present day.
Red, black, and blue represent warmer, normal, and
colder conditions, respectively, and the contours are
from Shi et al. (1993).

Climate control for southeastern China
moisture and precipitation: Indian or East
Asian monsoon? (Wang and Chen, 2012)
In this study, the water vapor sources for the
precipitation processes in southeastern China
(SECN) during 1981–2010 were investigated
using atmospheric reanalysis data. We also
studied the factors influencing the summer
atmospheric moisture over SECN. These two
issues are all closely related to the climate signals
recorded in stalagmites recovered from caves in
SECN. Result supports that the atmospheric
water vapor over SECN during the whole summer
time is primarily transported from the Indian
Ocean. However, the vertically integrated water
vapour content throughout the year in SECN has
two main sources: the Indian Ocean and the
tropical western Pacific (Figure 2). In addition, the
water vapor transport for the precipitation
processes in SECN has complex vertical
structure. At approximately 700-hPa to 500-hPa,
part of the water vapour for the precipitation in
SECN comes from the Arab-Caspian region.
Finally, the water vapour content over SECN is
regulated primarily by both the Indian and East
Asian monsoons. Further analysis indicated that

the variability of the East Asian summer monsoon
is substantially regulated by the western Pacific
subtropical high, the Eurasia–Atlantic thermal
conditions, as well as the large-scale EurasiaAtlantic atmospheric circulation. Therefore, the
SECN Cave proxies can record the signals from
faraway middle and high latitude Eurasia-Atlantic
climate, besides the regional East Asian monsoon
and remote Indian monsoon.

Figure 2. The vertical integrated water vapor transport
vectors for no-rainfall days, rainfall days with greater
than 5 mm/day, rainfall days with greater than 10
mm/day, rainfall days with greater than 25 mm/day,
and June–July–August (JJA) climatology during 1981–
2010. The colour shading indicates the magnitude of
the vertical integrated water vapour transport vector.

Possible mechanism for the inter-decadal
change of Xinjiang summer precipitation
(Chen et al., 2012)
Some studies have indicated that an abrupt
climate change of Xinjiang summer precipitation
has occurred in the late 1980s, changing from
warm-dry to warm-wet condition. This study
further
investigates
their
corresponding
atmospheric circulation anomalies of this
interdecadal change based on NCEP/NCAR and
ERA40 reanalysis datasets. The results
demonstrate that the intensified and westward
East Asian-Pacific teleconnection (EAP) that
locates along the East Asian coast shows a great
contribution to the increase of Xinjiang summer
precipitation after the late 1980s (Figure 3).
Before this transition, the EAP was much weaker
and located relatively to the east, and had no
contribution to the variability of summer
precipitation. The main system affecting that is
the anomalous zonal wave train over the Eurasian
continent. After this transition, the EAP pattern is
observed to be much stronger and more

westward than before. Accordingly, the water
vapour flow anomalies associated with this
intensified and westward EAP extend from the
northwestern Pacific to inland China, implying
significant increase of water vapour over Xinjiang
region, which is partly responsible for the
increased summer precipitation after the late
1980s.

Figure 3. Regression patterns of the 200 hPa wind
anomaly (a, b) and 500 hPa geopotential height
anomaly (c,d) with respect to Xinjiang summer
precipitation anomaly for the period of 1970–1987 (a,c)
and 1988–2005 (b,d), respectively. The symbol A
denotes anticyclone and C denotes cyclone. Shading
indicates correlation significant at the 95% confidence
level. The NCEP/NCAR reanalysis data are used here.

The key areas of interannual variability of the
Eurasian summer general circulation and the
signals of the Asian summer monsoon
variability (Huang and Wang, 2012)
Based on NCEP/NCAR reanalysis data and
climate model simulations, the relationship among
Eurasian summer general circulation and
associated signals of the Asian summer monsoon
are analyzed. The results indicate that the key
areas of the interannual variation of June-JulyAugust 500 hPa heights over Eurasia (Figure 4)
include the tropical region, the mid-latitude areas
which encompass the area between Baikal and
Balkhash,
and
the
region
surrounding
Mediterranean. The key-area of surface
atmospheric temperature primarily locates over
the tropical ocean. The tropical maritime
continent, the Indian Ocean and part of the
equatorial area over African continent are the key
areas of sea level pressure. In addition, the key
areas for March-April-May are located more
westward or southward, especially for the surface
air temperature (the western Pacific is no longer
the key area). Forced by given SST interannual
variation, the atmospheric model CAM4 shows
reasonable simulation abilities on the key areas

mentioned above, with the best performance for
500 hPa heights. In the simulations, the model
shows excessive roles of the western Pacific as
compared to the observation. With respect to
signals of the East Asian summer monsoon index,
the spatial pattern resembles a southwestnortheast pattern which is bordered by 30°N. The
preceding signals in spring are located both over
the ocean south of 30°N, and over the Europe
and the regions between Baikal and Balkhash. In
conclusion, the model results are in general
agreement with the observation, with better
performance for the signals in summer than in
spring, which lays a good foundation for related
model-based predictability and downscaling
researches.

in June implying delay in the onset of South Asian
summer monsoon rainfalls over Arabian Sea and
western parts of the subcontinent (Figure 5). The
negative precipitation response is further
associated with the prevailing anomalous high
pressure and the anticyclonic wind circulations
induced by BC. Thus we present here one
different feature associated with BC induced
elevated heat pump like circulations in South
Asia.
Mar

Apr
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Jun

Jul

Aug

Figure 5. Monthly mean precipitation anomalies
(contour). Light and dark shading represents the
regions where anomalies are significant for 90 and
95% confidence levels respectively. Units: mm day-1.

Figure 4. Geographical distribution for the JJA C value
of JJA 500 hPa geopotential height during 1974-2005
in the reanalysis-1 (a) and the model simulations (b).
Shaded regions indicate confidence level over 95%
(>0.35) and the shaded plus stipple regions indicate
confidence level over 99% (>0.45), estimated by t-test.

Delay in the onset of South Asian summer
monsoon induced by local black carbon
(Mahmood and Li, 2012)
The influence of local black carbon (BC) on
monthly mean precipitation and the associated
circulation in South Asia is investigated. The
results show that the amplified shortwave
radiative heating rate by BC absorption enhances
convective activity near the Himalayas and the
southern Tibetan Plateau (TP) with increased
rainfall anomalies in April and May which is
consistent with previous studies. However, the
enhanced vertical motions and the precipitation
ultimately lead towards cooling of the lower
troposphere especially in May which is extended
till June. This favored negative rainfall responses

Effect of Increasing Anthropogenic Sulfate
Aerosols Concentration on the Decadal Shift
of Summer Precipitation in the Middle and
Lower Reaches of the Yangtze River (Wu et
al., 2011)
To explore the impact of the increasing
anthropogenic sulfate aerosol concentration on
the decadal shift of summer precipitation in the
middle and lower reaches of the Yangtze River
valley since the late-1970s, a global climate
model (GFDL-AM2) is employed to conduct
ensemble sensitive experiments. The modeled
results display that the spatial-temporal structure
shift of summer rainfall bear a big similarity to the
observed (Figure 6). In particular, the shift
characteristics in several East Asian Summer
Monsoon subsystems, including the southward
and westward stretch of the western Pacific
subtropical high and the anomalous northerly
along the east coast of East China as well as
those in the vertical distribution of air temperature
and vertical velocity, can be captured.
Mechanisticly, the increasing sulfate aerosols
causes intensified negative radiative forcing,
results in cooling in much of east China from the

surface to the middle troposphere. Subsequently,
this weakens the land-sea thermal contrast and
East Asian Summer Monsoon, and favors the
rainband staying in the Yangtze River basin rather
than moving northward to North China and
Northeast China in middle summer (July-August).
Thus, it is concluded that the increased
anthropogenic sulfate aerosols have contributed
substantially to the decadal shift of summer
precipitation in the middle and lower reaches of
the Yangtze River since the late-1970s.

hi) or fail to reproduce (CAM3) these
teleconnections. The Walker Cell and diabatic
heating (Figure 7) were further compared to shed
light on the underlying physical mechanisms for
the difference. Consistent with the best
performance in simulating interannual rainfall,
HadGAM1 exhibits the highest skill in capturing
the observed climatology of Walker Cell and
diabatic heating. These results highlight the key
roles of model’s background climatology in
Walker Cell and diabatic heating, thus providing
important clues to improving model’s ability.

Figure 6. Decadal change of JJA mean rainfall (P2
minus P1)(unit: mmday-1): (a) station data; (b)
simulated effect of anthropogenic sulfate aerosols
(EXP1 minus EXP2). Doted areas denote the values
are statistically significant at 0.1 level

Figure 7．Vertical profiles of diabatic heating rate (unit:
K per day) averaged between equator and 20°N for the
JJA climatology of 20yr (1980-1999), derived from the
NCEP/NCAR reanalysis (a) and the models (b-f).

Comparison of the Northwestern Pacific
Summer Climate Simulated by AMIP II AGCMs
(Zhang et al., 2012)

Intercomparison of the South Asian High in
the three Reanalyses, NCEP1, NCEP2, and
ERA40 and in the Station Observation (Fu and
Li, 2012 )

This study examines the skills in simulating
interannual variability of northwestern Pacific
(NWP) summer climate in twelve AMIP II
atmospheric general circulation models (AGCMs).
The models show a wide range of skills, among
those HadGAM1 showed the highest fidelity and
thus may be a better choice for studying East
Asian–NWP summer climate. To understand the
possible causes for the difference among the
models, five models (HadGAM1, ECHAM5,
AM2.1, MIROC-hi, CAM3), which have various
skills ranging from the highest, medium to the
minor, were selected for analyses. The simulated
teleconnection of NWP summer climate with sea
surface temperatures (SSTs) in the tropical Indian
and Pacific oceans was first compared.
HadGAM1 reproduces suppressed (intensified)
rainfall during El Niño (La Niña) events and
captures well the remote connection with the
tropical Indian Ocean, while the other models
either underestimate (ECHAM5, AM2.1, MIROC-

The South Asian Highs (SAHs) at 100 hPa over
China in the three reanalysis datasets NCEP1,
NCEP2, and ERA-40 are evaluated by using
station observation data. The results demonstrate
a substantial discrepancy even between the
reanalyses. First, the data of the three reanalyses
generally underestimate the intensity of the SAH
in the China domain. Second, there are
interdecadal changes in the SAH, with highs in
the 1960s and 1980s and lows in the 1970s,
1990s, and 2000s. This interdecadal variation of
the SAH can be well depicted with NCEP1 data,
but the high in the 1980s is missed by ERA-40.
The NCEP2 corresponds well with NCEP1 and
captures the decreasing trend after 1979.
Furthermore,
the
NCEP1
reanalysis
overestimates the interdecadal changes of SAH,
while ERA-40 underestimates the interdecadal
changes (Figure 8). This work suggests that much
caution should be exerted when the reanalysis

datasets are adopted to study the interdecadal
variability of SAH.

Figure 9．Interannual variation of EAWMII (solid line)
from 1948 to 2008 and its linear trend (dashed line),
and 9-year running mean (dashed curve)

Weakening relationship between East Asian
winter monsoon and ENSO after the mid1970s (Wang and He, 2012 )

Figure 8. (a) Evolutions of the unit area SAH index
derived from the NCEP1, NCEP2, ERA-40 reanalysis
data, and the radiosonde data. (b) The 11-yr running
mean values. Units: gpm.

An integrated East Asian winter monsoon
index (He and Wang, 2012)
The collaborative relationship among members of
the East Asian winter monsoon (EAWM) system
is first examined through the multivariate EOF
(MV-EOF). Univariate EOF is then used to define
the intensity index of each single system. Based
on the above analyses, an integrated index of the
East Asian winter monsoon (EAWMII) is defined,
which takes into account the variations of Siberian
High, East Asian trough and meridional shear of
upper-tropospheric zonal wind. The new index
exhibits distinct interannual variability and can
capture well the continuous weakening of EAWM
since the mid-1980s (Figure 9). It is also
statistically significantly correlated with the
variations of both atmospheric circulation fields
and surface temperature over East Asia during
winter. In addition, the EAWMII is closely related
to Arctic Oscillation index, Niño-3.4 sea surface
temperature index, and North Pacific Oscillation
index.

The East Asian winter monsoon (EAWM) is
characterized by the frequent cold surges and
associated closely with the Siberia High, East
Asian Trough, and high-level westerly jet stream.
The ENSO cycle can modulate the EAWM since it
has co-variability with the sea surface
temperature over the Indo-Western-Pacific which
can tune the land-sea thermal contrast for the
EAWM. This paper, by analyzing the EAWM,
ENSO, and associated atmosphere-ocean
variability, documents the weakening of the
EAWM-ENSO relationship after the 1970s. Figure
10 indicates that Nino3.4-EAWMI out-of-phase
correlation was quite significant before the mid1970s, but insignificant thereafter. In contrast, the
out-of-phase relationship between Nino3.4 and
Aleutian Low index experienced a reverse
process, from insignificant to significant
correlations. Further study in this work suggests
that the weakened co-variability of the tropical
Indo-Western-Pacific climate associated with
ENSO after the 1970s is partly responsible for the
weakened inter-relationship. Meanwhile, the
reduced EAWM interannual variability and
northward retreat of the EAWM-associated
climate variability are favorable to the weakened
ENSO-EAWM connection.

Figure 10. The 23-year-sliding correlation coefficient
between Niño3.4 SSTA index and EAWMI (a), Aleutian
low index ALI (b) for DJF during 1948-2010. The
dashed line indicates the standard for 95%
significance, estimated by the student t-test.

Reduction of the East Asian winter monsoon
inter-annual variability after the mid-1980s
(He, 2012)
The East Asian winter monsoon (EAWM) consists
of subsystems such as the Siberian high, Aleutian
low, East Asian trough, low-level northerly wind
and high-level East Asian jet stream. The 23-year
sliding standard deviation of the 18 existing
EAWM indices indicates that no matter which
system the EAWM index (EAWMI) is defined as,
its inter-annual variation always shows an obvious
decline in recent decades, especially since the
mid-1980s. Further analysis indicates that the
inter-annual variation of the EAWM-related
atmospheric circulation does exhibit obvious
weakening since the mid-1980s. The inter-annual
relationship between the EAWM and sea surface
temperature (SST) over the western Pacific
therefore experiences noticeable change in the
mid-1980s.
During
1956-1980,
significant
negative correlations between the EAWM and
SST are observed in the oceans along the east
coast of East Asia, accompanied by significant
positive correlations in the western Warm Pool.
However, the significant inter-annual relationship
in the previous period is found to have been
disrupted during 1986-2010. Further analysis
reveals that the Arctic Oscillation after the mid1980s tends to suppress the inter-annual
variability of EAWM. In addition, it was found that
the large-scale warming after the mid-1980s is
favourable to reduce the land-sea thermal
contrast variability on both the inter-decadal and
inter-annual time scales.
Decadal and inter-decadal variations of the
East Asian winter monsoon as simulated by
20 coupled models in IPCC AR4 (He and
Wang, 2012)
Using the output data of 20 coupled climate
models used in IPCC AR4 and observational data
from NCEP, the capability of the models to
simulate the boreal winter climatology of the East
Asian sea level pressure, 850-hPa winds, and
surface air temperatures; the decadal variations
of the East Asian winter monsoon (EAWM)
intensity and EAWM-related circulation, and the
interdecadal
variations
of
EAWM-related
circulation are systematically evaluated. The
results indicate that 16 models can weakly
simulate the declining trend of the EAWM in the
1980s (Figure 11). More than half of the models
produce relatively reasonable decadal decline of
the EAWM-related circulation associated with the
shifting process and the interdecadal weakening

of EAWM-related circulation between the boreal
winters of 1960-1985 and 1986-1998, including
the weakened Siberian high, Aleutian low and
East Asian trough, the enhanced Arctic oscillation
and North Pacific oscillation, and a deepened
polar vortex. It is found that the performance of
the multi-selected-model ensemble in reproducing
the spatial distribution pattern of the variations is
encouraging, although the variational amplitudes
are generally smaller than the observations. In
addition, it is revealed that BCCR-BCM2.0,
CGCM3.1-T63,
CNRM-CM3,
CSIRO-MK3.0,
GISS-ER, INM-CM3.0, and MRI-CGCM2.3.2
perform well in every aspect.

Figure 11. The linear trends of the East Asian
monsoon index (area-averaged H500 anomalies in the
domain of 25°-40°N ， 110°-155°E) from observations
(NCEP) and 20 coupled climate models for 1980-1989,
-1
unit: gpm yr .

Evaluation of multi-reanalysis products with in
situ observations over the Tibetan Plateau
(Wang and Zeng, 2012)
As the highest plateau in the world, the Tibetan
Plateau (TP) strongly affects regional weather
and climate as well as global atmospheric
circulations. Here six reanalysis products (i.e.,
MERRA, NCEP/NCAR-1, CFSR, ERA-40, ERAInterim, and GLDAS) are evaluated using in situ
measurements at 63 weather stations over the TP
from the Chinese Meteorological Administration
(CMA) for 1992-2001 and at nine stations from
field campaigns (CAMP/Tibet) for 2002-2004. The
measurement variables include daily and monthly
precipitation and air temperature at all CMA and
CAMP/Tibet stations as well as radiation
(downward and upward shortwave/longwave),
wind speed, humidity, and surface pressure at
CAMP stations. Four statistical quantities
(correlation coefficient, ratio of standard
deviations, standard deviation of differences, and
bias) are computed and a ranking approach is
also utilized to quantify the relative performance
of reanalyses with respect to each variable and
each statistical quantity. Compared with

measurements at the 63 CMA stations, ERAInterim has the best overall performance in both
daily and monthly air temperature, while MERRA
has a high correlation with observations (Figure
12). GLDAS has the best overall performance in
both daily and monthly precipitation because it is
primarily based on the merged precipitation
product from surface measurements and satellite
remote sensing, while ERA-40 and MERRA have
the highest correlation coefficient for daily and
monthly precipitation, respectively. Compared
with measurements at the nine CAMP stations,
CFSR shows the best overall performance,
followed by GLDAS, although the best ranking
scores are different for different variables. It is
also found that NCEP/NCAR-1 reanalysis shows
the worst overall performance compared with both
CMA and CAMP data. Since no reanalysis
product is superior to others in all variables at
both daily and monthly time scales, various
reanalysis products should be combined for the
study of weather and climate over the TP.

Figure 12. Histograms of daily air temperature
statistics computed from six reanalysis products and
observations over the 63 CMA stations for 1992-2001.
The correlation coefficient (), ratio of standard
derivations (r/obs), standard deviation of differences
o
o
(d C), and mean bias (BIAS) ( C) are shown in the xaxis, while the number of stations for each bin is
shown in the y-axis.

Surface skin temperature and the interplay
between sensible and ground heat fluxes over
arid regions (Zeng et al., 2012)
Over arid regions, two community land models
(Noah and CLM) still have difficulty in realistically
simulating the diurnal cycle of surface skin
temperature. Based on theoretical arguments and
synthesis of previous observational and modeling
efforts, three revisions are developed here to
address this issue. The revision of the coefficients
in computing roughness length for heat
significantly reduces the underestimate of daytime
skin temperature but has a negligible effect on
nighttime skin temperature (Figure 13). The
constraints of the minimum friction velocity and
soil thermal conductivity help improve nighttime
skin temperature under weak wind and dry soil
conditions. These results are robust in both Noah
and CLM as well as in Noah with four versus ten
soil layers based on in situ data at the Desert
Rock site in Nevada, USA with a monthly
averaged diurnal amplitude of 31.7 K and the
Gaize site over Tibet, China with an amplitude of
44.6 K. While these revisions can be directly
applied to CLM or other land models with subgrid
tiles (including bare soil), suggestions are also
made on their application to Noah and other land
models that treat bare soil and vegetated area
together in a model grid cell. It is suggested that
the challenging issue of measuring and simulating
surface sensible heat flux under stable conditions
should be treated as a land-atmosphere coupled
issue, involving the interplay of ground and
sensible heat fluxes in balancing the net radiation
over arid regions, rather than as an atmospheric
turbulence issue alone. The implications of such a
coupling perspective are also discussed.

Figure 13. Observed and CLM-simulated surface skin
temperature (Ts) averaged from 3-31 July 2007 at
Desert Rock (36.63N, 116.02W; elevation: 1007 m)

in Nevada, USA in (a) and from 3-31 May 1998 at
Gaize (32.30N, 84.05E; elevation: 4416 m) over
Tibet, China in (c). The differences between simulated
and observed Ts are shown in (b) and (d),
respectively. Obs ： observation ； C1 ： CLM （ Default
）；C2-C4：three new parameterizations

Climatic response to changes in vegetation in
the Northwest Hetao Plain as simulated by the
WRF model (Yu et al., 2012)
Considering the ‘Green Great Wall’ project and
future climate change, the vegetation in the
Northwest Hetao Plain (NWHP) of China is
expected to undergo considerable changes. In
this study, the climatic response to prescribed
changes in vegetation is investigated using the
Weather Research and Forecasting model. When
the vegetation is changed from ‘bare or sparsely
vegetated’ category to ‘grassland’ in the NWHP,
the climate shows both local and remote
responses. Locally, the temperature increases in
the winter but decreases in the summer (Figure
14). The precipitation level increases substantially
in the summer while increases slightly in the
winter, which is mainly caused by the increase in
the amount of water-vapour and circulation
adjustment. Additionally, atmospheric circulation
anomalies also lead to remote circulation
responses, including a decrease in precipitation
over Central North China and an increase in
precipitation over Central and South China. The
results of this study bring to light the local and
remote climatic responses to changes in
vegetation in the NWHP using a state-of-the-art
regional climate model.

Inter-decadal variation of the West African
summer monsoon during 1979–2010 and
associated variability (Li et al., 2012)
This paper addresses the inter-decadal variation
of the West African summer monsoon (WASM)
along with its background of atmospheric
circulation and possible physical mechanism over
the past 32 years (1979-2010). It is indicated that
the WASM starts to strengthen from 1998 (Figure
15) as the rainfall begins to increase over western
West Africa on the whole (Figure 16). In this
interdecadal
variation,
the
strengthened
ascending motion corresponding to enhanced
divergence (convergence) movement on the
upper (lower) troposphere is prone to develop the
local circulation of the monsoon. Moreover, the
strengthened southwestern (eastern) wind on the
lower (upper) level leads to more moisture from
the Atlantic and the Gulf of Guinea transported to
the West African continent. In addition, the
summer subtropical high over the north Atlantic
and western West Africa is strong and northward,
and the tropical east wind is also strong.
Statistically, the weaker (stronger) the spring
North Atlantic Oscillation (NAO) is, the stronger
(weaker) the tropical easterly is, and then the
WASM is also stronger. But the effect of the NAO
on the decadal variation of the WASM is not so
significant from the north Atlantic anomaly
sensitivity simulation with a single model. This is
also an indication that the relationship between
the WASM and NAO is complicated in an
interdecadal time scale and is needed further
study. In terms of sea surface temperature (SST)
variation, the tendency is toward warming in the
subtropical north Pacific, the south Pacific and
north Atlantic. Numerical simulation experiments
and data analysis show that the SST variation in
the north Pacific plays an important role in the
latest interdecadal strengthening of the WASM
during the past 32 years, while the influences of
the south Pacific and the north Atlantic SST
anomalies are not so significant to the associated
atmospheric circulation changes.
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Figure 14. The (a) annual, (b) DJF and (c) JJA mean
temperature differences between DST and GRS.
Contour lines indicate the temperature difference (unit:
°C); the shaded area indicates a statistically significant
area at the 95% confidence level.
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Figure 15. Normalized time series of the WASMI from
1979 to 2010; the solid line is the seven-year running
mean. (The WASM domain: 5°N-17.5°N, 20°W-20°E)

Figure 16. The latitude-time cross-section summer
rainfall anomaly percentage averaged over 20°W-0°E,
shown as the percentage of the rainfall departure from
the 1979-2009 summer mean. Shadings cover the
positive values. The bold vertical line is the
approximate changing time.

CLIMATE TELECONNECTION
Changes of the connection between the
summer North Atlantic Oscillation and the
East Asian summer rainfall (Sun and Wang
2012)
In this study, the relationship between the
summer North Atlantic Oscillation (SNAO) and the
East Asian summer rainfall was statistically
diagnosed based on the European Centre for
Medium-Range Weather Forecasts (ECMWF) 40year and interim reanalysis data (ERA-40 and
ERA-Interim) as well as precipitation data from
the Global Precipitation Climatology Centre
(GPCC). The results show that the decadal
change of the SNAO pattern around the late
1970s significantly enhanced its connection with
summer rainfall over central and northern East
Asia (Figure 17). Over the period before the late
1970s, the SNAO-related circulations were
dominant over the North Atlantic region.
Consequently, there was a weak connection
between the SNAO and the East Asian summer
rainfall. However, over the period after the late
1970s, the SNAO pattern experienced a decadal
change, with the southern center shifting
eastward. Such changes in the SNAO pattern can
alter the stationary wave activity over the
Eurasian Continent, producing an anomalous
meridional dipole pattern over East Asia. This
dipole pattern can then change the divergence
circulation, vertical motion, water vapor, and total
cloud cover, which would consequently provide
beneficial conditions for more (less) summer
rainfall over central (northern) East Asia in a
positive (negative)-phase SNAO year.

Figure 17. Geographical distribution of the correlation
coefficients between the SNAO index and the GPCC
summer rainfall in the periods of (a) 1951–1978 and
(b) 1979–2009. Yellow (blue) shading shows areas
where rainfall significantly correlates positively
(negatively) with the SNAO index at the 95%
confidence level.

Relationship between the late spring NAO and
summer extreme precipitation frequency in
the middle and lower reaches of the Yangtze
River (Tian and Fan, 2012)
The relationship between the late spring North
Atlantic Oscillation (NAO) and the summer
extreme precipitation frequency (EPF) in the
middle and lower reaches of the Yangtze River
Valley (MLYRV) is examined using an
NECP/NCAR reanalysis dataset and daily
precipitation data from 74 stations in the MLYRV.
The results show a significant negative correlation
between the May NAO index and the EPF over
the MLYRV in the subsequent summer. In
positive EPF index years, the East Asian westerly
jet shifts farther southward, and two blocking high
positive anomalies appear over the Sea of
Okhotsk and the Ural Mountains. These
anomalies are favorable to the cold air from the
mid-high latitudes invading the Yangtze River

Valley (YRV). The moisture convergence and the
ascending motion dominate the MLYRV. The
above patterns are reversed in the positive May
NAO years. A wave train pattern that originates
from the North Atlantic, extends eastward to the
Mediterranean, and then moves to the Tibetan
Plateau and from there to the YRV is an important
link in the May NAO and the summer extreme
precipitation in the MLYRV (Figure 18).

Figure 18. Regression coefficients of meridional wind
at 200 hPa in JJA on the EPF index (a) and on the
May NAO index (b). Light and dark shading indicates
90% and 95% confidence level, respectively. (Units: m
-1
s )，the black line denotes the wave train.

Possible process for influences of winter and
spring
Indian
Ocean
SST
anomalies
interannual variability mode on summer
rainfall over eastern China (Xu and Fan, 2012)
The positive (negative) phase of Indian Ocean
SSTA interannual variability mode is defined as
positive(negative) SSTA in the western pole and
negative(positive) SSTA in the eastern pole and
tropical Indian Ocean. The interannual variability
mode, which can persist during winter and spring,
is significantly positively correlated with rainfall
over South China(SC), but negatively correlated
with summer rainfall over the middle reach of the
Yangtze River(MYR). The Possible mechanism
can be described as follows: for positive Indian
Ocean SSTA interannual variability mode events,
the meridional atmospheric teleconnection of
zonal wind anomalies in the Indian Ocean leads
to westerly anomalies in the tropical Indian Ocean
which depress the convective activities over the
Maritime Continent in spring and summer (Figure

19). The depressed convective activities make the
western Pacific subtropical high weakened and
shift northward and eastward, conducing to
increased rainfall over SC and reduced rainfall
over MYR; vice versa. Moreover, The Indian
Ocean SSTA interannual variability mode can
also influence summer rainfall over MYR by
changing its water vapor transport stemming from
the Indian Ocean and Bay of Bengal.

Figure 19. The latitude-pressure cross section of zonal
averaged
anomalous
zonal(40°E~120°E)
wind
difference filed in Indian Ocean in MAM and JJA for
the Indian Ocean SSTA interannual variability mode
events during MAM(Positive - Negative).

Variations of the Summer Somali and
Australia Cross-Equatorial Flows and the
Implications for the Asian Summer Monsoon
(Zhu, 2012)
The temporal variations during 1948–2010 and
vertical structures of the summer Somali and
Australia cross-equatorial flows (CEFs) and the
implications for the Asian summer monsoon were
explored in this study. The strongest southerly
and northerly CEFs exist at 925 hPa and 150 hPa
level, respectively. The low-level Somali (LLS)
CEFs were significantly connected with the
rainfall in most regions of India (especially the
monsoon regions), except in a small area in
southwest India. In comparison to the climatology,
the low-level Australia (LLA) CEFs exhibited
stronger variations at interannual time scale and
are more closely connected to the East Asian
summer monsoon circulation than to the LLS
CEFs (Figure 20).
The East Asian summer monsoon circulation
anomalies related to stronger LLA CEFs were
associated with less water vapor content and less
rainfall in the region between the middle Yellow
River and Yangtze River and with more water
vapor and more rainfall in southern China. The

sea-surface temperature anomalies east of
Australia related to summer LLA CEFs emerge in
spring and persist into summer, with implications
for the seasonal prediction of summer rainfall in
East Asia. The connection between the LLA CEFs
and East Asian summer monsoon rainfall may be
partly due to its linkage with El Nino-Southern
Oscillation. In addition, both the LLA and LLS
CEFs exhibited interdecadal shifts in the late
1970s and the late 1990s, consistent with the
phase shifts of Pacific Decadal Oscillation (PDO).

leads to low predictive ability for the interannual
variability of the EASM. Therefore, the interannual
increment prediction approach was applied to
overcome this issue. Scheme-I contained the
EASM in the form of year-to-year increments as a
predictor that is derived from the direct outputs of
the models. Scheme-II contained two predictors:
both the EASM and also the western North Pacific
circulation in the form of year-to-year increments.
Both the cross-validation test and the
independent hindcast experiments showed that
the two prediction schemes have a much better
predictive ability for the EASM than the original
scheme (Figure 21), with the improved prediction
skill of 54% for CNRM, 56% for UK,15% for EC,
amd 37% for MME. This study provides an
efficient approach for predicting the EASM.
CNRM 54%

EC 15%

UK 56%

MME 37%

Figure 20. Correlations between LLS CEFs (a, c), LLA
CEFs (b, d) and 160-stations observed summer
rainfall. Observed data during the period 1979–2010
are the original data for (a,b) and 9-year high-pass
filtered data for (c,d).

CLIMATE PREDICTION AND PROJECTION
Improving the Prediction of the East Asian
Summer Monsoon: New Approaches （Fan et
al., 2012)
East Asian summer monsoon (EASM) prediction
is difficult because of the summer monsoon’s
weak and unstable linkage with El Niño-Southern
Oscillation (ENSO) interdecadal variability, and
complicated association with high latitude
processes. Two statistical prediction schemes
were developed to include the interannual
increment approach (Fan et al., 2008) to improve
the seasonal prediction of the EASM strength.
The schemes were applied to three models (i.e.,
CNRM, UKMO and ECMWF) and the Multimodels Ensemble (MME) from the Development
of a European Multi-model Ensemble System for
Seasonal to Interannual Prediction (DEMETER)
results for 1961-2001. The inability of the three
dynamical models to reproduce the weakened
East Asian monsoon at the end of the 1970s

Figure 21. Cross-validation of prediction of East Asian
summer monsoon index model for 1961-2001:
observed values (green), predicted values for raw
MME of DEMETER (yellow); predicted value for
statistical downscaling prediction using interannual
increment approach (red)

Prediction of Spring Precipitation in China
using a Downscaling Approach (Liu and Fan,
2012)
The aim of this paper is to use a statistical
downscaling model to predict spring precipitation
over China based on a large-scale circulation
simulation using General Circulation Models
(GCMs) from 1960-2001. An SVD (singular value
decomposition)
regression
analysis
was
performed to establish the link between the spring
precipitation and the large-scale variables,
particularly for the geopotential height at 500 hPa
and the sea level pressure. The GCM predictors
were determined on the basis of their agreement
with the reanalysis data for specific domains. This
downscaling scheme significantly improved the

predictability compared with the raw GCM output
for both the independent hindcast test and the
cross validation test. For the independent
hindcast test, multi-year average spatial
correlation coefficients increased by at least
approximately 30% compared with the GCMs’
precipitation output. The root mean square errors
(RMSEs) decreased more than 35% compared
with the raw GCM output (Figure 22). The
preceding predictor, the Arctic Oscillation,
increased the predicted skill of the downscaling
scheme during the spring of 1963.
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both the GH5 and SST predictors (GH5+SST
scheme) were discussed and compared in this
study. Downscaling based on two kinds of
schemes showed considerable improvement
compared with original DEMETER GCMs in
predicting regional autumn precipitation (Figure
23). In particular, downscaling predictions based
on the GH5+SST scheme showed lower root
mean square errors than do those based on the
GH5 scheme, especially for the precipitation
anomaly pattern of the El Niño event in 1997 and
the La Niña event in 1998.

ECMWF

70E 80E 90E 100E 110E 120E 130E 140E 70E 80E 90E 100E 110E 120E
50N

UKMO

50N

40N

40N

30N

30N

20N

20N

MME

70E 80E 90E 100E 110E 120E 130E 140E 70E 80E 90E 100E 110E 120E

Figure 22. The station distributions for temporal
RMSEs for spring precipitation in China for the
independent hindcast period. P denotes the
percentages of decrease in RMSEs after downscaling
prediction for spring precipitation in Chin. Unit: %.

A New Statistical Downscaling Model for
Autumn Precipitation in China (Liu and Fan,
2012)
Effective statistical downscaling schemes based
on singular value decomposition (SVD) for boreal
autumn
(September-October-November)
precipitation over China were developed. It was
found that rainfall over China is closely tied to
large-scale atmospheric and oceanic circulation
over specific regions. The general circulation
models (GCMs) ,which are from DEMETER
project (Development of a European Multi-model
Ensemble System for Seasonal to Interannual
Prediction), perform reasonably well in simulating
the mean states of geopotential height at 500 hPa
(GH5) during autumns from 1960-2001.
Consequently, the variable GH5 over East Asia
from DEMETER GCMs was used as one
predictor for downscaling. Meanwhile, another
predictor is the preceding sea surface
temperature (SST) signal from observed data
over the tropical Pacific. The downscaling results
involving only the GH5 predictor (GH5 scheme) or

Figure 23. Spatial correlation coefficients between
observations and original DEMETER GCM outputs
(black line) and independent hindcast downscaling
based on GH5+SST (red line) from 1990-2001.

A
statistical
downscaling
model
for
forecasting summer rainfall in China from
DEMETER hindcast datasets (Chen et al.,
2012)
A new statistical downscaling (SD) scheme is
proposed to predict summertime multisite rainfall
measurements in China. The potential predictors
are multiple large-scale variables from operational
dynamical model output. A key step in this SD
scheme is finding optimal predictors that have the
closest and most stable relationship with rainfall
at a given station. By doing so, the most robust
signals from the large-scale circulation can be
statistically projected onto local rainfall, which can
significantly improve forecast skill in predicting the
summer rainfall at the stations. This downscaling
prediction is performed separately for each
simulation with a leave-one-out cross-validation
approach and an independent sample validation
framework. The prediction skill scores exhibited at
temporal
correlation,
anomaly
correlation
coefficient, and root mean square error
consistently demonstrate that dynamical model
prediction skill is significantly improved under the
SD scheme, especially in the multi-model
ensemble strategy (Figure 24). Therefore, this SD

scheme has the potential to improve the
operational skill when forecasting rainfall based
on the coupled models.

precipitation globally, which is valuable for current
operational precipitation prediction.

Figure 24. The forecast skill levels when predicting the
spatial characteristics of summer rainfall evaluated by
(a) anomaly correlation coefficient and (b) root mean
-1
square error (mm month ) for the period 1980–2001.
Here, the MME forecast skills are also shown in the
last column for each year.

Figure 25 Time series (in mm/day) of the global land
averaged CRU summer mean (June–July–August)
precipitation (black line) and the corresponding
predicted precipitation by the seven-coupled general
circulation model (CGCM) ensemble mean before
(blue line) and after (red line) applying the statistical
downscaling (SD) scheme based on the leave-one-out
cross-validation framework over the period of 1959–
2001

A statistical downscaling scheme to improve
global precipitation forecasting (Sun and
Chen, 2012)
Based on hindcasts obtained from the
‘‘Development of a European Multimodel
Ensemble system for seasonal to inTERannual
prediction’’ (DEMETER) project, this study
proposes a statistical downscaling (SD) scheme
suitable for global precipitation forecasting. The
key idea of this SD scheme is to select the
optimal predictors that are best forecast by
coupled general circulation models (CGCMs) and
that have the most stable relationships with
observed precipitation. Developing the prediction
model and further making predictions using these
predictors can extract useful information from the
CGCMs. Cross-validation and independent
sample tests indicate that this SD scheme can
significantly improve the prediction capability of
CGCMs during the boreal summer (June–
August), even over polar regions. The predicted
and observed precipitations are significantly
correlated (Figure 25), and the root-mean-squareerror of the SD scheme-predicted precipitation is
largely decreased compared with the raw CGCM
predictions. An inter-model comparison shows
that the multimodel ensemble provides the best
prediction performance. This study suggests that
combining a multi-model ensemble with the SD
scheme can improve the prediction skill for

Predictability of the East Asian Winter
Monsoon Interannual Variability as Indicated
by the DEMETER CGCMS (Li and Wang, 2012)
The interannual variability of East Asian winter
monsoon
(EAWM)
circulation
from
the
Development of a European Multi-Model
Ensemble (MME) System for Seasonal to InterAnnual Prediction (DEMETER) hindcasts was
evaluated against observation reanalysis data.
Results show that the EAWM can be reasonably
predicted with statistically significant accuracy, yet
the major bias of the hindcast models is the
underestimation of the related anomalies. The
temporal correlation coefficient (TCC) of the
MME-produced EAWM index, defined as the first
EOF mode of 850-hPa air temperature within the
EAWM domain (20–60°N, 90–150°E), was 0.595.
This coefficient was higher than those of the
corresponding individual models (range: 0.39–
0.51) for the period 1969–2001; this result
indicates the advantage of the super-ensemble
approach. This study also showed that the
ensemble models can reasonably reproduce the
major modes and their inter-annual variabilities for
sea level pressure, geopotential height, surface
air temperature, and wind fields in Eurasia (Figure
26). Therefore, the prediction of EAWM inter-

annual variability is feasible using multimodel
ensemble systems and that they may also reveal
the associated mechanisms of the EAWM interannual variability.

Figure 26. The geographic distribution of TCCs in
terms of (a) HGT500, (b) U850, (c) SLP, (d) U200, and
(e) SAT. According to a Student’s t-test, dotted values
were statistically significant at a confidence level of
0.05.

Larger variability, better predictability? (Sun
and Wang, 2012)
The statistical relationship between observed
interannual variability and the corresponding
predictability of June–July–August (JJA) mean
precipitation is computed and discussed, using
hindcasts from the Development of a European
Multimodel Ensemble System for Seasonal to
Interanuual Prediction (DEMETER) project and
reanalysis datasets of the Global Precipitation
Climatoloty Project (GPCP) and Climatic
Research Unit (CRU). It is found that there exists
a globally positive correlation between the
variability and predictability (Figure 27), being
prominent in the low latitudes and less evident in
the high latitudes. Although this correlation varies
with modulated verification datasets, multi-model
ensembles and temporal periods, all of which are
artificial factors, a significant positive correlation is
found over East Asia, Australia, South America,
Europe and Africa, while a negative correlation for
North America, under most circumstances.
Moreover, it is also found that different dynamical
processes in the climate system seem to have
made different contributions to building this “larger
variability–better
predictability”
relationship,
possibly through enhancing the predictability over

domains where there is a larger contribution to
variability by the climate signals, while making an
uncertain contribution to the predictability over
domains that are less influenced by the signals.

Figure 27. Scatterplot of the predictability of JJA
precipitation (ACC, MSSS) versus its variability (SD).

A projection of permafrost degradation on the
Tibetan Plateau during the 21st century (Guo
et al., 2012)
When forced off-line with archived high-resolution
data from The Abdus Salam International Centre
for Theoretical Physics Regional Climate Model
version 3 nested within the Model for
Interdisciplinary Research on Climate 3.2 hires,
the CLM4 produced a near-surface permafrost
area of 122.2 × 104 km2 for the Tibetan Plateau.
This area compares reasonably with area
estimates of 126.7 × 104 km2 for the Plateau
frozen soil map. In response to the simulated
strong Plateau warming (approximately 0.58 C
per decade over the Tibetan Plateau for the
period from 1980 to 2100 under the A1B
greenhouse gas emissions scenario), the nearsurface permafrost area is projected to decrease
by approximately 39% by the mid-21st century
and by approximately 81% by the end of the 21st
century (Figure 28). The near-surface permafrost
area exhibits a significant decreasing linear trend,
with a rate of decrease of 9.9 × 104 km2 per
decade. Surface runoff decreases but sub-surface
runoff increases, both relative to the difference
between precipitation and evapotranspiration.
This is related to the fact that the decrease in
ground ice content, as caused by permafrost
degradation, facilitates the percolation of more
water to deeper soil layers, thus resulting in the
reallocation of runoff.
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(b) Frozen ground for 2080-2100
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The experimental results show that during the
boreal winter (December-January-February; DJF)
global surface air temperature would increase
significantly under this scenario, producing
substantial warming in Arctic regions and at high
latitudes in Asia and North America. The Siberian
High, Aleutian Low and East Asian winter
monsoon would all weaken. However, because of
in-creased transport of water vapor to China from
the north, winter precipitation would increase from
south to north (Figure 29). It is noteworthy that
although the air temperature and precipitation
both increase, the winter mean SAT is still below
0 ℃ over most of northern China, as the red line
indicates. Therefore, the condition for the
occurrence of snowfall is still satisfied. In view of
these thermal conditions, the combined effect
would be to increase the probabilities of
snowstorms, heavy snowstorms over northern
China. In addition, the significant increase in
winter temperature might cause fewer cold
surges.

Seasonally frozen soil
Permafrost for 1980-2000

90°E

95°E 100°E 105°E

Figure 28. Mean near-surface permafrost areas, as
simulated in CLM4, averaged for the period of 20302050 (a) and of 2080-2100 (b).

Will boreal winter precipitation over China
increase in the future? An AGCM simulation
under summer “ice-free Arctic” conditions
(Ma et al., 2012)
Frequent winter snowstorms have recently
caused large economic losses and attracted wide
attention. These snowstorms have raised an
important scientific question. Under scenarios of
future global warming, will winter precipitation in
China increase significantly and produce more
snow in the north? Using Coupled Model
Intercomparison Project phase 3 (CMIP 3) model
projections under the Special Report on
Emissions Scenario A1B scenario, we generated
a possible future Arctic condition, the summer
(September) “ice-free Arctic” condition. We then
used corresponding monthly sea surface
temperature (SST) values and a set of CO2
concentrations to drive an atmospheric general
circulation model (AGCM), for simulating East
Asian climate change.

Figure 29. Changes in winter mean precipitation under
summer ice-free Arctic conditions (unit: mm/d). Red
isotherm corresponds to winter mean SAT of 0°C.
Light (dark) gray shading illustrates the significance at
5(1) % level, determined from two-tailed Student’s ttest
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