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The Applications of Weather Research and forecasing model in
extreme events

Li Yan
Peking University

0.Preface

It is a great opportunity for me to attend the seventh International Seminar on Climate
system and Climate change. In the class, | learned a lot from those lectures which given
by famous professors of different fields with climate change. And | am also very happy
to discuss scientfic issues with other students with various backgrounds from home and
abroad. In this final paper, I will wirte something about WRF model which I will ues in
future. At the end I will say something about what I learnd in the class.

1.Introduction

GCM is an effective way to simulate globle atomosphere circulation and
anthopogenic climate change. GCM has been widely used to analyse larege scale
climate phenomenon and to project future climate changes. But due to the corase
resoluton and different physics process of model , most of the GCMs have poor
performance in  regional scale climate simulations. In order to improve the model
abililty to simulate regional climate, researchers had developed many regional climate
models to solve this problems. The frequently used RCMs including RegCM, WRF and
SO on.

The Weather Research and Forecast model is a mesoscal forecast model. The model
will incorporate advanced numerics and data assimilation techniques, a multiple
relocatable nesting capability, and improved physics, particularly for treatment of
convection and mesoscale precipitation. It is intended for a wide range of applications,
from idealized research to operational forecasting, with priority emphasis on horizontal
grids of 1-10 kilometers(J. MICHALAKES,). Based on its merits, it will be a candidate
to replace existing forecast models such as the Mesoscale Model (MM5) at the
Pennsylvania State University/National Center for Atmospheric Research, the ETA
modal at the National Centers for Environmental Prediction, and the RUC system at the
Forecast Systems Laboratory. (J. MICHALAKES,).

2.Extreme events simulations

Since human activitis greatly changed the earth surface from industrial age, as a result
of global environment change. The anthropegenic effects on climate had been shown in
many cases and also draws great attention to it. In the IPCC 4™ assessment report, it
indicates that the frequenty of extreme climate events like floods, droughts, freezes and
heat waves. So it is important for the RCMs to simulate these extreme events. And it is



also an major index to check a model’s capabilities in climate modeling. The simulation
of heavy rain events is often performed by WRF model.

Sun (2003) used WRF model to simulate 3 heavy rain events in China in 1998
summer(two in Huai River and one in Chang River) and made coparisons with the
simulation results of MMS5, which is  the WRF model derived from. Results showed that
WRF model successfully simulated 3 different forms of heavy rain and it did better job
than MMS5 in the simulation of weather systems transition process and precipitation
spacial distribution. But the simulated precipitation of WRF was smaller than that of
MMD5, and smaller than the observation. This maybe caused by the smaller vetical
velocity of WRF than MM5. A lot of researchers (Song et.al,2009; Zeng,2009) have
been used WRF model to simulate precipitation. From these cases, the ablity of WRF in
climate model has been tested.

The effect of WRF simulation is greatly influnced by the paramterizaton that model
used. And many climate model builders developed their own sultions. So testing the
parameterization methods in different cases, checking their perfoimence in each case has
significant meaning.

Chen Jiong et.al( 2006) used WRF 3.0 model to simulate the jianghuai heavy rainfall
during July 8-11, in order to test the precipitation sensitivity to planetary layer(PBL)
parameterization scheme. The results show that WRF model can reproduce the aera,
location and daliy rainfall of precipitation well, and the sensitivity of precipitation is high.
Using the PBL scheme can improve the precipitation simulation significantly. MYJ
scheme has no significant improvement on precipitation simulation compared with MRF
scheme when the horizontal resolution is 20 km.

Land surface model which used in WRF also leads a important role in the model
performance. Yan(2010) compared the Simplified Simple Biosphere (SSiB) model and
NOAH LSM(land surface scheme) in the aspects of characteristic of land surface,
thermodynamic process, and hydrological process in the land surface parameterization.
The difference results of SSiB and NOAH in precipitation sensitivity,land surface
sensible and latent heat flux had been found and discuessed. Both of the model are
generally agree with observations. The WRF coupled with SSiB has successfully
improved its perfomence.

3.Endings

Here we just get a glimpse of what we can do with WRF model in extreme events
simulations. The WRF model has been used in wide range of climate simulations and
projections. Bue due to the complexity and stochasty of climate system, scientsts still
can’t get full awareness of interaction of climate system members and so many essential
problems hasn’t be sovled because of our lack knowledge, such as aerosol effect on
climate. Therefore there are large uncertainties in climate model results. And how to
reduce the uncertainties is a future challege to all science communities.
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ISCS Report

Song Jiyun, Wuhan University

The Seventh International Seminar on Climate System and Climate Change (ISCS) provides
us a panorama of the latest science and technology in the field of climate research.

Dr. Boutron showed us a spectacular white world. The scientific researches in Greenland and
Antarctica were marvelous. We learned about the concept of ice cores. An ice core is a core
sample from the accumulation of snow and ice over many years that have recrystallized and have
trapped air bubbles from previous time periods. The composition of these ice cores, especially the
presence of hydrogen and oxygen isotopes, can provide a picture of the climate at the time.
Besides, Antarctic and Greenland snow and ice are very nice archives of the history of
atmospheric CO, and heavy metals. Therefore, scientists can get important information about
climate change from the concentrations of carbon dioxide and heavy metals in ice cores. By the
way, Dome A is the most likely place to get the ice core which forms 1 million years ago. What’s
more amazing is that scientists have found a lot of subglacial lakes. A subglacial lake is a lake that
is permanently covered by ice. They can occur under glaciers and ice caps. There are many such
lakes, with Lake Vostok in Antarctica being by far the largest. The water below the ice remains
liquid by the pressure of the ice sheet above and by geothermal heating. Given that there are few
researches about subglacial lakes at present, not only climatologists but also life scientists are very
interested in this field. Since there is no oxygen in such a separated space, i.e. subglacial lakes,
whether any life survives there is a question which needs further discussion. How the subglacial
lakes will influence the stability of icecaps and whether the lakes are connected with the sea are
also popular topics.

Professor Helme talked about climate policy in the various global markets. We got the
information of several records about climate change regime, including the Kyoto Protocol, Bali
Road Map, the Copenhagen Accord, NAMAs and so on.

The Kyoto Protocol is an international agreement linked to the United Nations Framework
Convention on Climate Change (UNFCCC). The major feature of the Kyoto Protocol is that it sets
binding targets for 37 industrialized countries and the European community for reducing
greenhouse gas (GHG) emissions .These amount to an average of five per cent against 1990 levels
over the five-year period 2008-2012. The Kyoto Protocol was adopted in Kyoto, Japan, on 11
December 1997 and entered into force on 16 February 2005. Under the Treaty, countries must
meet their targets primarily through national measures. However, the Kyoto Protocol offers them
an additional means of meeting their targets by way of three market-based mechanisms, including
emissions trading(known as the carbon market), clean development mechanism (CDM), joint
implementation (JI).

After the 2007 United Nations Climate Change Conference on the island Bali in Indonesia in
December, 2007 the participating nations adopted the Bali Road Map as a two-year process to
finalizing a binding agreement in 2009 in Copenhagen. The conference encompassed meetings of
several bodies, including the 13th Conference of the Parties to the United Nations Framework
Convention on Climate Change (COP 13) and the 3rd Meeting of the Parties to the Kyoto Protocol
(MOP 3 or CMP 3).

The Copenhagen Accord is a document that delegates at the 15th session of the Conference
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of Parties (COP 15) to the United Nations Framework Convention on Climate Change agreed to
"take note of" at the final plenary on 18 December 2009. The Accord, drafted by, on the one hand,
the United States and on the other, in a united position as the BASIC countries, China, India,
South Africa and Brazil, is not legally binding and does not commit countries to agree to a binding
successor to the Kyoto Protocol, whose present round ends in 2012.

From those treaties, we know that developed countries are responsible for most of emission
reduction tasks. However, Nationally Appropriate Mitigation Actions (NAMAs) and Sectoral
Approaches may call developing countries to work together. Nowadays, low carbon lifestyles are
encouraged globally.

Klaus Fraedrich from Hamburg University discussed climate, chaos and catastrophes with us.
He used a special way to lead us into his lectures by analyzing music rhythm for its connection
with waves or fluctuations. He taught us to analyze in models, time and space. Synchronization,
memory and teleconnection are very important issues to be studied. First of all, he introduced the
Butterfly Effects and Bernard’s experiment. Besides, he explained some concepts, including UPOs
(Unstable Periodic Orbits), Standardized Precipitation Index (SPI), white noise, Detrended
Fluctuation Analysis (DFA), Weibull distribution and Madden — Julian Oscillation (MJO). He also
mentioned some typical models such as Shallow Atmosphere Model (SAM), Spectral Ocean
Models (SOM), Portable Univ. Model of the Atmosphere (PUMA), and Global Circulation Model
(GCM). On the one hand, climate models have promising future. Climate models can be applied to
studying the integrated climate system, modeling climates of the past, and projecting future
climate change and its impact. On the other hand, many challenges exist on the way. Challenges
ahead for modelers include process-oriented modeling of the climate and coupled chemistry &
climate modeling. Challenges ahead for the community are better linkages between modelers,
health specialists, and policy makers.

Professor Steven Ghan from Pacific Northwest National Laboratory and Professor John A.
Ogren from Colorado State University discussed aerosol effects on clouds. In his lectures, he
mainly talked about black carbon (BC).

Firstly, the short lifetime and strong radiative heating by black carbon suggests that reducing
BC emissions can produce a rapid reduction in radiative heating of the earth. Secondly, some
anthropogenic emissions of BC come with emissions of co-emitted species, thus limiting the
effectiveness of some emissions reductions strategies. Thirdly, If all anthropogenic emissions of
BC are eliminated, the resulting cooling through reduction in direct solar absorption is 0.2~0.5
Wm'2. Besides, estimates of impacts of BC on clouds are very uncertain because of competing
cooling and warming mechanisms, but are likely to be smaller than direct radiative heating.
What’s more, effects on snow albedo and snow cover are locally larger than direct effects with
implications for water resources.

Professor Teruyuki Nakajima introduced scattering and absorption phenomenon by
explaining why the cloud looks white and why the cloudy sky is so bright and blue. He also led us
to understand the concepts of climate sensitivity and radiative forcing. Climate change factors
includes large GHG (Greenhouse Gases) effecting at TOA, aerosols canceling 30% of GHG effect,
cloud albedo changing large at TOA, surface cooling mostly by aerosols and monitoring aerosol
effects. In Steven Ghan and John A. Ogren’s classes, we acquired basic knowledge of aerosol
while in Dr. Nakajima’s classes, we acquired more information of aerosol, and understood more
about cloud and radiation.
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Next I will try to connect knowledge of climate models and climate change with my own
major or academic field---- hydrology and water resources. Recently | have read a paper titled The
Advances in Studying Detection of Streamflow Trend Influenced by Climate Change by Liu
Chunzhen from Water Resources Information Center, Ministry of Water Resources. The following
ideas are mainly based on this paper.

Detection of streamflow trend and water resources assessment based on the natural and
stationary climatic condition have been challenged by global warming. Identifying and separating
contribution of climate change in streamflow trend, not only facilitates in water management
practice and water project construction, but also enables understanding where, when and by which
way the impact of climate change on hydrological cycle becomes detectable or not.

The statistical test is a powerful tool for the detection of hydrological trend. It is necessary to
consider both the serial correlation of the data series and the cross-correlation between the
hydrological variables at different locations for correctly determining the significance level. A
complete study of the detection of streamflow trend includes description of trend characteristics
and its attribution as well.

For natural river basin fed by snow and glaciers melt, the streamflow trend is determined
mainly by temperature variation, associated with natural climate variability and external forcing
produced climate warming. For managed water systems, supplied by precipitation, streamflow
trend is affected not only by climatic variables, but also by anthropogenic disturbances’ direct and
indirect factors. The methodology of statistical interrelation of multi-factors is helpful to
determine contribution of each element in streamflow trend. However, by only relying on
statistical method alone, it is hard to weigh the interaction among factors as well as to identify the
impact of climatic variability and forced climate change on streamflow.

The reliability of simulation and projection on future streamflow with climate model is
directly determined by the ability of the climate model to simulate precipitation of current
time-horizon.

The ensemble mean from a subset of climate models could reduce uncertainties in
precipitation and runoff simulations. Recently developed methodology of ensemble mean of
multi-climate models combined with statistical analysis has been used to show the potential in
simulation and projection of spatial pattern of macro-scale streamflow trend caused by forced
climate change. In the course of improving climate model and regional climate models’
simulation of precipitation in particular, it is anticipated that the detection, attribution and
projection of streamflow alteration tend to be simulated in an identical way in the near future.

As a matter of fact, | am still an undergraduate student. | didn’t know much about climate
knowledge before. However, through ISCS this summer, | have acquired the basic knowledge of
climate system and methods to study climate change. On my way to chase scientific dreams, ISCS
is a platform that | will always keep in my mind.
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The study on climate effects of atmospheric aerosols in urban areas

Wang wei
(1. College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing

210044; 2. Chinese Academy of Meteorological Sciences, Beijing 100081)

ABSTRACT

The climatic effects of atmospheric aerosols in urban areas have been one of the key issues in
understanding the regional climate change. The corresponding frontier and principle are summarized from
five aspects: effects on radiance, sunlight hours, cloud, visibility and precipitation. Then, the scientific
issues to be solved are highlighted and discussed. Finally, the main trends of climatic effects of atmospheric
aerosols in urban areas are pointed out. Putting emphasis on the research can not only reduce uncertainty,
but also enhance the reliability of regional climate forecast, as well as provided advice and strategy for
lessen pollution. Of course, the importance of aerosols in environment and human health should be
analyzed intensively in the future.
Keywords: aerosol; urban areas; climate change
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First of all, very pleased to be able to attend international training workshop in this climate, |
come from Hohai University, a school famous for it water discipline, as the direction of hydrology
and meteorology graduate school, the honor of being the first school to participate in international
climate system and climate change Workshop students. Undergraduate, 1 worked at Hohai
University, Hydrology and Water Resources Engineering Study, involving meteorology something
very basic, and relatively weak understanding of basic meteorological knowledge, that is, the
formation and evolution of the weather, cognitive climate system, understanding of weather
process. This is because the decision of a professional set up | have a better understanding and
more adept in the theory of Runoff, surface underground runoff estimates, channel flood routing,
humans, and the role of the combined effect of the natural world with natural basin or Xia
administrative and territorial order of Geti's quantity and quality of rivers changes in spatial and
temporal distribution. All this from the principle of hydrology, with a simple model framework to
illustrate the most basic, is the hydrological cycle. In the past, hydrological-disciplinary research
focused on the experience of more use in solving practical problems that really more effective. But
this is a great uncertainty, is at risk, of course, can use statistical theory to solve these problems,
but we need to be understood that vapor transport, transfer, conversion mechanism to control
changes of theory to improve the level of research , which need help weather. | now study the
problem of statistical downscaling, hydrological and meteorological studies as a key combination
of hot issues to address high-altitude, near-surface and surface, shallow strata of response
mechanism, although the experience is more focused on statistical methods, but just depends on
the certainty of its applicability section, which requires good physical mechanism to study, to
grasp a fundamental change in the climate system for the hydrological cycle studies provide strong
support.

following is my some knowledge about simpler models representing the global system:

1. Lower Complexity

An important concept in climate system modeling is that of a spectrum of models of differing
levels of complexity, each being optimum for answering specific questions. It is not meaningful to
judge one level as being better or worse than another independently of the context of analysis.
What is important is that each model be asked questions appropriate for its level of complexity
and quality of its simulation.

The most comprehensive models available are AOGCMs. These models, which include more and
more components of the climate system, are designed to provide the best representation of the
system and its dynamics, thereby serving as the most realistic laboratory of nature. Their major
limitation is their high computational cost. To date, unless modest resolution models are executed
on an exceptionally large-scale distributed computed system, as in the climate prediction net
project (Stainforth et al., 2005), only a limited number of multi-decadal experiments can be
performed with AOGCMs, which hinders a systematic exploration of uncertainties in climate
change projections and prevents studies of the long-term evolution of climate. At the other end of
the spectrum of climate system model complexity are the so-called simple climate models (see
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Harvey et al., 1997 for a review of these models). The most advanced simple climate models
contain modules that calculate in a highly parametrized way (1) the abundances of atmospheric
greenhouse gases for given future emissions, (2) the radioactive forcing resulting from the
modeled greenhouse gas concentrations and aerosol precursor emissions, (3) the global mean
surface temperature response to the computed radioactive forcing and (4) the global mean sea
level rise due to thermal expansion of sea water and the response of glaciers and ice sheets. These
models are much more computationally efficient than AOGCMs and thus can be utilized to
investigate future climate change in response to a large number of different scenarios of
greenhouse gas emissions. Uncertainties from the modules can also be concatenated, potentially
allowing the climate and sea level results to be expressed as probabilistic distributions, which is
harder to do with AOGCMs because of their computational expense. A characteristic of simple
climate models is that climate sensitivity and other subsystem properties must be specified based
on the results of AOGCMs or observations. Therefore, simple climate models can be tuned to
individual AOGCMs and employed as a tool to emulate and extend their results (e.g., Cubasch et
al., 2001; Raper et al., 2001). They are useful mainly for examining global-scale questions. To
bridge the gap between AOGCMs and simple climate models, EMICs have been developed. Given
that this gap is quite large, there is a wide range of EMICs (see the reviews of Saltzman, 1978 and
Claussen et al., 2002). Typically, EMICs use a simplified atmospheric component coupled to an
OGCM or simplified atmospheric and oceanic components. The degree of simplification of the
component models varies among EMICs. Earth System Models of Intermediate Complexity are
reduced-resolution models that incorporate most of the processes represented by AOGCMs, albeit
in a more parametrized form. They explicitly simulate the interactions between various
components of the climate system. Similar to AOGCMs, but in contrast to simple climate models,
the number of degrees of freedom of an EMIC exceeds the number of adjustable parameters by
several orders of magnitude. However, these models are simple enough to permit climate
simulations over several thousand of years or even glacial cycles (with a period of some 100 kyr),
although not all are suitable for this purpose. Moreover, like simple climate models, EMICs can
explore the parameter space with some completeness and are thus appropriate for assessing
uncertainty. They can also be utilised to screen the phase space of climate or the history of climate
in order to identify interesting time slices, thereby providing guidance for more detailed studies to
be undertaken with AOGCMs. In addition, EMICs are invaluable tools for understanding
large-scale processes and feedbacks acting within the climate system. Certainly, it would not be
sensible to apply an EMIC to studies that require high spatial and temporal resolution.
Furthermore, model assumptions and restrictions, hence the limit of applicability of individual
EMICs, must be carefully studied. Some EMICs include a zonally averaged atmosphere or
regional averaged oceanic basins. In a number of EMICs, cloudiness and/or wind fields are
prescribed and do not evolve with changing climate. In still other EMICs, the atmospheric
synoptic variability is not resolved explicitly, but diagnosed by using a statistical-dynamical
approach. A priori, it is not obvious how the reduction in resolution or dynamics/physics affects
the simulated climate. At large scales most EMIC results compare well with observational or
proxy data and AOGCM results. Therefore, it is argued that there is a clear advantage in having
available a spectrum of climate system models.

2. Simple Climate Models
A simple climate model is utilized in this report to emulate the projections of future climate
change conducted with state-of-the-art AOGCMs, thus allowing the investigation of the



temperature and sea level implications of all relevant emission scenarios (see Chapter 10). This
model is an updated version of the Model for the Assessment of Greenhouse-Gas Induced Climate
Change (MAGICC) model (Wigley and Raper, 1992, 2001; Raper et al., 1996). The
atmosphere-ocean module consists of an atmospheric energy balance model coupled to an
upwelling-diffusion ocean model. The atmospheric energy balance model has land and ocean
boxes in each hemisphere, and the upwelling-diffusion ocean model in each hemisphere has 40
layers with inter-hemispheric heat exchange in the mixed layer. This simple climate model has
been tuned to outputs from 19 of the AOGCMs described, with resulting parameter values as
given in the Supplementary Material. The applied tuning procedure involves an iterative
optimization to derive least-square optimal fits between the simple model results and the AOGCM
outputs for temperature time series and net oceanic heat uptake. This procedure attempts to match
not only the global mean temperature but also the hemispheric land and ocean surface temperature
changes of the AOGCM results by adjusting the equilibrium land-ocean warming ratio. Where
data availability allowed, the tuning procedure took simultaneous account of low-pass filtered
AOGCM data for two scenarios, namely a 1% per year compounded increase in atmospheric CO2
concentration to twice and quadruple the pre-industrial level, with subsequent stabilization. Before
tuning, the AOGCM temperature and heat uptake data was de-drifted by subtracting the respective
low-pass filtered pre-industrial control run segments. The three tuned parameters in the simple
climate model are the effective climate sensitivity, the ocean effective vertical diffusivity, and the
equilibrium land-ocean warming ratio. Values specific to each AOGCM for the radioactive forcing
for CO , doubling were used in the tuning procedure where available (from Forster and Taylor,
2006, supplemented with values provided directly from the modeling groups). The obtained
best-fit climate sensitivity estimates differ for various reasons from other estimates that were
derived with alternative methods. Such alternative methods include, for example, regression
estimates that use a global energy balance equation around the year of atmospheric CO, doubling
or the analysis of slab ocean equilibrium warmings. The resulting differences in climate sensitivity
estimates can be partially explained by the non-time constant effective climate sensitivities in
many of the AOGCM runs. Furthermore, tuning results of a simple climate model will be affected
by the model structure, although simple and other default parameter settings that affect the simple
model transient response.

3. Earth System Models of Intermediate Complexity

Pictorially, EMICs can be defined in terms of the components of a three-dimensional vector
(Claussen et al., 2002): the number of interacting components of the climate system explicitly
represented in the model, the number of processes explicitly simulated and the detail of
description. A comprehensive description of all EMICs in operation can be found in Claussen
(2005). Actually, there is a broad range of EMICs, reflecting the differences in scope. In some
EMICs, the number of processes and the detail of description are reduced to simulate feedbacks
between as many components of the climate system as feasible. Others, with fewer interacting
components, are utilised in long-term ensemble experiments to investigate specific aspects of
climate variability. The gap between some of the most complicated EMICs and AOGCMs is not
very large. In fact, this particular class of EMICs is derived from AOGCMs. On the other hand,
EMICs and simple climate models differ much more. For instance, EMICs as well as AOGCMs
realistically represent the large-scale geographical structures of the Earth, like the shape of
continents and ocean basins, which is certainly not the case for simple climate models. Since the
TAR, EMICs have intensively been used to study past and future climate changes. Furthermore, a



great deal of effort has been devoted to the evaluation of those models through coordinated
intercomparisons. The EMIC results refer to simulations in which climate is in equilibrium with
an atmospheric CO, concentration of 280 ppm. The simulated latitudinal distributions of the
regional averaged surface air temperature for boreal winter and boreal summer are in good
agreement with observations, except at northern and southern high latitudes.

Interestingly, the GCM results also exhibit a larger scatter in these regions, and they somewhat
deviate from data there. EMICs satisfactorily reproduce the general structure of the observed
zonally averaged precipitation. Here again, at most latitudes, the scatter in the EMIC results seems
to be as large as the scatter in the GCM results, and both EMIC and GCM results agree with
observational estimates. When these EMICs are allowed to adjust to a doubling of atmospheric
CO, concentration, they all simulate an increase in globally averaged annual mean surface
temperature and precipitation that falls largely within the range of GCM results (Petoukhov et al.,
2005). The responses of the North Atlantic MOC to increasing atmospheric CO, concentration
and idealised freshwater perturbations as simulated by EMICs have also been compared to those
obtained by AOGCMs (Gregory et al., 2005; Petoukhov et al., 2005; Stouffer et al., 2006). These
studies reveal no systematic difference in model behavior, which gives added confidence to the
use of EMICs. In a further intercomparison, Rahmstorf et al. (2005) compared results from 11
EMICs in which the North Atlantic Ocean was subjected to a slowly varying change in freshwater
input. All the models analyzed show a characteristic hysteresis response of the North Atlantic
MOC to freshwater forcing, which can be explained by Stommel’s (1961) salt advection feedback.
The width of the hysteresis curve varies between 0.2 and 0.5 Sv in the models. Major differences
are found in the location of the present-day climate on the hysteresis diagram. In seven of the
models, the present-day climate for standard parameter choices is found in the bi-stable regime,
while in the other four models, this climate is situated in the mono-stable regime. The proximity of
the present-day climate to Stommel’s bifurcation point, beyond which NADW formation cannot
be sustained, varies from less than 0.1 Sv to over 0.5 Sv. A final example of EMIC
intercomparison is discussed in Brovkin et al. (2006). Earth System Models of Intermediate
Complexity that explicitly simulate the interactions between atmosphere, ocean and land surface
were forced by a reconstruction of land cover changes during the last millennium. In response to
historical deforestation of about 18 x 106 km?, all models exhibited a decrease in globally
averaged annual mean surface temperature in the range of 0.13°C to 0.25°C, mainly due to the
increase in land surface albedo. Further experiments with the models forced by the historical
atmospheric CO , trend reveal that, for the whole last millennium, the bio-geophysical cooling due
to land cover changes is less pronounced than the warming induced by the elevated atmospheric
CO, level (0.27°C-0.62°C). During the 19th century, the cooling effect of deforestation appears to
counterbalance, albeit not completely, the warming effect of increasing CO , concentration.
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I think the change in the climate system is in the macro-meteorological research, but research
is part of the aerosol microstructure changes. The combination of hydrological and meteorological
needs more time to grasp the macro level changes in the climate system's impact on the
hydrological cycle, as to how the micro aspects of the formation of the affected area usually
requires the help of meteorological research and not directly involved in their specific research.

At last, how happy 1’m to see that the 7" ISCS are held successfully!



7th international seminar on climate system and climate change
19-10 July 2010,Beijing,china

Climate change and its impact on precipitation and global
hydrology cycle

Wenrong

Institute of Tibetan plateau research Chinese academy of sciences

The seventh international seminar on climate system and climate change was
hosted by china meteorological administration and co-sponsored by the state
administration of foreign expert affairs(SAFEA), natural science foundation of
china(NSFC) and global change system for analysis, research and training(START).
The aim of ISCS is to widen views of young scientists on the international frontier of
climate change, enhance the climate research capability of WMO members.

International distinguished scientists were invited to give lectures on the
bellowing topics:

(1)The role of cryosphere in climate system and climate change;
(2)Atmospheric chemistry and climate effect of aerosol;
(3)Climate system models and their application in climate change studies;

(4)Strategy of climate change mitigation and adaptation and social sustainable
development.

Apart from lectures, many reference materials were also provided to participants.
Chinese tutors were arranged to facilities understanding by Chinese participants. Also,
logistic support was superb.

The seminar provided a great opportunity to participants to consolidate and
widen their knowledge in climate change and climate system. By attending this
seminar, 1 knew more about the work of IPCC, the human aspect of climate change
and the effort of china in climate change adaptation and mitigation.

Global and regional climatic changes have attracted increasing attention in recent
years and have been widely researched for several decades. Climate change, best
manifested by two climatic variables temperature and precipitation. The changing
pattern of precipitation around the world requires urgent and systematic attention and
concerted focus. Global warming could cause the atmosphere to hold an increased



moisture-content thereby altering the hydrological cycle and the characteristics of
precipitation(Kerstin et al. 2006). Climate change on water resources and introduced
the distributed hydrologic model to understand the complexity of water cycle.

My work is mainly about the process of ice core climate and environment.
Through collect various precipitation samples in different climatic regions of west
china(include Tibetan plateau region, Tianshan region, and Altay), we can analyzed
for the stable isotopes of precipitation to improve our understanding of how vapor
transport impacts the modern stable isotopic distribution.

The seasonal and spatial patterns of meteoric stable isotopes are well defined on
the global scale as a result of work conducted by the IAEA/WMO Global Network of
Isotopes in precipitation(GNIP) and our understanding of the mechanisms that control
stable isotopic fractionation in natural processes has shown great progress (Dansgaard,
1964; Majoube, 1971; Merlivat and jouzel, 1979; jouzel and merlivat, 1984; jouzel et
al. 1997). Different conditions about vapor source, the degree of moisture recycling
during water vapor transport, and the temperature at the point of final condensation
may have influence on stable isotopes in precipitation.

Our results have identified the northward maximum extent of the southwest
monsoon over the Tibetan plateau in particular. In the southern Tibetan plateau we
have observed the kinds and the amounts of the stable isotopes show a distinct
seasonality due to the shift of summer monsoon moisture and winter westerly
moisture transport.

Measurement and modeling of the stable isotope signature of water provides
unique information for large scale hydrological process studies. And, this work will
require more comprehensive monitoring efforts for both surface water and meteoric
precipitation isotopic composition.

Wenrong
institute of Tibetan plateau research
Chinese academy of sciences
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Impact Analysis of Climate Change on Hydrology and

Water Resources

Yueping Xu
Zhejiang University

The Seventh International Seminar on Climate System and Climate change was held
on July 19-30, 2010, Beijing, China. The main topics include:
1) Analysis of snow and ice cores for heavy metals, natural and man-induced
changes in heavy metals in Antarctic ice;
2) Global emissions trading experience, global prospects for climate policy, and
CDM policies etc;
3) Climate, chaos and catastrophes and continuum climate variability analysis
through LTM, extremes, predictability;
4) Introduction to global circulation models;
5) Aerosol effects on clouds and climate.

All these topics were given by famous experts all around the world, including
Prof. Claude Boutron from University Joseph Fourier of Grenoble, Mr. Edward Alfred
Helme from the Center for Clean Air Policy, Prof. Klaus Fraedrich from Hamburg
University, Prof. Steven J. Ghan from Pacific Northwest National Laboratory, Prof.
John A. Ogren from Colorado State University, and Prof. Teruyuki Nakajima from the
University of Tokyo. All of them gave wonderful and instructive lectures concerning
the topics listed before.

Concerning the main topics, the most impressive one is related to those about the
ice cores which could give us information about natural and human-induced changes
on the climate system and air pollution (e.g., heavy metals). One doubt about the ice
core records concerns the periodic increase or decrease of earth surface temperatures.
Compared to prehistoric data, the warming trend of current earth surface seems to be
repeating its past track. This is also one of the arguments often used by some
global-warming-unbelievers. However, this warming rate is much quicker than those
in prehistoric period and is mainly caused by human beings. Another impressive topic
is about aerosol. Three professors talked about the role of aerosol in climate system
and the main conclusion was that the cooling effect of aerosol canceled partially the
warming caused by the increase of GHG. However, the aerosol things seem very
difficult to be understood due to their complicated forcing and feedback mechanisms.
It is said that one huge source of uncertainty involved in GCM predictions is
originated from the aerosol effect modeling.

Related to my own professional fields, it’s nice to talk about impact analysis of
climate change on hydrology and water resources. Nowadays there are many studies



concerning climate change impact analysis on hydrology and water resources, for
example, those by Prudhomme et al. (2002), Zhang and Nearing (2005). The main
challenges, in my point of view, lie in the followings.

First of all, the prediction of extreme events like flood and droughts is very
uncertain. The increasing frequency and magnitude of extremes all around the world
puts more urgent requirements on accurate extreme event prediction. However, the
prevailing GCM often lacks the physics mechanism for extremes due to their cause
resolution and high computational needs.

Second, the scale for impact analysis of climate change on hydrology and water
resources often differs very much from the scale used for GCM. Therefore, different
downscaling techniques, including both statistical and dynamic methods, are often
needed. A bunch of such techniques exist like regression-based model, ANN, SVM,
weather generator, and RCMs. However, using such technique is very complicated
and sometimes introduces more uncertainty.

Last, impact analysis of climate change on hydrology and water resources
involves many sources of uncertainty. For example, the uncertainty from GCM may
be the greatest sources. Prof. John A. Ogren talked about the huge uncertainty in
aerosol effect modeling, which is one of the most significant components of the
climate system. Prof. Teruyuki Nakajima believes that the lack of proper modeling of
aerosol and cloud is the “the Archelle's heel “in GCM modeling. He thinks that in
next 40-50 years, aerosol research will be the focus in order to reduce the huge
uncertainty involved in climate prediction. Furthermore, the uncertainty from climate
scenario is the second important sources of uncertainty. It is not known what future
will look like. Then, the uncertainty originated from various downscaling techniques
is another important source. The last but not least is the uncertainty involved in
understanding hydrological and water systems, for example, uncertainty in
hydrological models and parameters. Kingston and Taylor (2010) explored the
uncertainty associated with GCM structures and climate sensitivity as well as
parameter specification within hydrological models and they found out that
GCM-related uncertainty is far greater than that associated with climate sensitivity or
hydrological model parameterization.
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“RERARIDET PR S 10 AR R . 8 HIXFE I AR SRR R IA 1) ARG
KT AW TR G, ek B2 T A S Dok B K w R 2
(PR A NI B AL BB 1, 8 — I I =Gl B A R 2 vy, T2 T
WA A Z /i ANREREHBC AR Z B8 B 4. IR, 2 IBRASEL T 2007
SRR B “BUR TR SR AR L T2 014 (IPCC) 55 IR A BRAR B A (1 v i
. HE 2003 4F, INEE KRG 5 A Ok 22 R e T P AR AR M
o IOBT I FLMETIE B b R W], = AR AT AR R BB Db & . s, AR
WEFCRT PR TT I  B I, SERRiA A, 2  LAE AL I R A3 é KA
P2 ARG R F T A

BE SR FAE B R, BEATE IPCC I RRAZ A B B S LT A 4Bk
AR () S A A AL 1o [ N IV 22 27 A AR R s s BRI AP AR B R 1AL,
RERAE TR P2 UM BFEEHEAAE (B (AR 40D B2 R
a1 RO e R RS S

2. PETEZ RN

RURTE 2000 FFaik R E R G RN E, iR B CN— 2 R B BUAG NV
BRHFE NI RA N 06 FXRRMBMA R (AT 2B EAEDY CAn
Inconvenient Truth) 2B, JERb KEHIERSEMEEZR. Zdh. &k, shmq. £
AR g, JReEA BSRSES A, BRE LT —RUTENSERE R, HE
PLH MR E S R AT, DUAEHER SRR AR 2 R G AP i 5 (il 2, K2
B DR TR Z RN G R F7 I AR il 50 4RI A ERS xR
s o e I NG S A =R K% N7 315 2 =R A VP NG Vb T s W S A =1 i
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by PR R K HHE I CO M CHAAE I 45 SR . LLCO M), H b e i K<
W 280ppm, (HHFT L4 EFHE] 385ppm, HEMIT 38% /AT, HES
— A NG T S, ARSI T 65 JTENIRIEFCOIMKR R, KIFHE
A FEFATN I — S0, DL 8 B 14 BRI 1) 2 5t DA it & N I3 30 s J i
FAMHR . AR B R R S, A AR 07 SR VURFIE
o B R LT #83 Fr A &Rh &R RS P ik, 852 20K 98 N
B0 PRI 52 i) 1) T B

TEXR/RIMHLEY 2006 4F E—E 2 )5, JeE—NEy B e NS T o4
(Martin Durkin) 1 7 —#BAMBIE S M1+ (BRI KT ) (the Great
Global Warming Swindle), F#Iz85ds, RUTRIHZRKIT720, BE U A ERAR TR
F B T KRS AR S5 R, 5 N EHEB = SR e ok b o128 T oK
EHE, Ui B AR T E L E S ARANECO,, THEKIR, COJUEE NN
B A () COMT A BR A AR AL 7= A2 R M 3l - FL Ak

X 20 AR, P2 N EIH4ET-CO,, fH 20 R HALLS,
AR TR T AT 0.5 TRIGEE, AHRAEVRGEA CHLEE & B k2w, Akl
THETHE T, i R BREAE 1940 Z iy, o ik Ak )G,
FELTFE RN, #He LA NAZIRE TR, HE, SR NRET, R
IR AR, TRVH4E, HE 70 AL RTERY, A4 FFI%,
1940 FLAJE, COHEE EFaE s n, (HELEE N 1940 4FHF4h R, EL3 1975
M, IR —ME R OCR . RS —BRT T, T IR SO R, COHEK
I, HEREAEAA T, AMTEREN T MK EER. s — MR E
PP SRS T BT B R 3 4 O R Lk, $ia A i 2t S R $43dR
—E, (HAEERCO UM BL AT LS, HE ML R TCOJLHE, AR
T COHE U= 14 hnits il BT, T2 i T B B T 15 K Hh i AR 1 COL R
R, IE BRI

WA —A 50 LU VI AR kAR B 7=k o X2 —A KRHL,
ARG EAR N K7 G R IEA BRI, B S A IR Ak,
B TR LA IR A e EBRARIE A UL I R SE I E . bAh, KRIEE R WA
DLtk 44 CH i v B R ik R ) B 2R R R EIAR

TP 8 HL 52 DA PR AN 58 A A R (140 A7 06T 4 BRAR B2 e N3 3l 8 b i 4 A 2t
AT TR . PriBAeur e, F5eX MR, i 2BAR A o 2 FR A
%,

3. BLsEH B mE%

SF 2 WA, BA TR RES AT 78 70 MIESE DL ERAE AR, (H2 24X
11 k)G, AT n), HERIMAEAR B ? ARBE (K B AR A, A K
it HARIAER T H AR A FL R R AT A, S A BRAR B iy R (1 ?

TER (WIBE) hiRs], TR EEA] (Hadley) “URAALHT
G LRI AT B s, R — AR AL RIS T TEA
W ST I 5 45 10 0 IR o B IR (G BRAS IR AR BR AR U R da 414/ 28 ) IR FLE
b AN H AR AR 23 AR B LS AT B E T BIAERR UK )T EAS & AN T 46
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AL IR T S M3, UE B MU BRI B A T AR e e

B A 0 R (1) €2009~2010 425 e iy 5 AU AR ) HhEg H
AERFN XIS AR EAFAE AR S, SAk RGN 1 AR UL B R A A0 25 Pl 1) ROBE
by JLR AR BR AR R R A ARSI N R RES EL 2 1) o IXFP AR B AR AL B
JUBE B AR5 I B 28 e 4 BRORT X S8 AR g A S A b, e ATTnT B R BH
gl KBS el DL E— K S —IKE RAEW M B REZ . 6T
1998 ISR ABRFIAL P BR MR P S A 4k TS, Hurdwa 4t
NN (ET 10 RAETERIR TGS CRBHEEF ). By AT 7K
Feon U0 La Nino A7 AHAR L, DL AE S (AO) e S AHAE IS5 3%,
ATREAE AN AT AL R 25, X SR 25 ] S 3 RN L 2 BRAEAR B S B V2 o [RII ST
R BT 10 RAFEEERMUER A XS FRRILS, AR AR 2Bk =
i A2 D Fh0k 7 e 452 1L BRI i o 0 R il 3 AR IR BERR S8 I s 50 T
Feke— s I HH AR ER AL BT 38 nT B R R LTt o A ERARN DX 38 A AR 108 S K R
FE Sk RGAEBARAIN G, 17— L i X e A= 47y FE 48 BES AR (i 4 W] E A it o I
fl X B A A A . AEARTIRIE, 0 AS A2 DAHRTH B30 4 R S AR B 3

2009~2010 fE4Z, FE L7 AR X S+ 7% . 2009 4F 10 H 31
H&E 11 H 2 H, ZEIC BTSN S FIER RS, AL IAKENE%E,
et R AFEEMAIS HIA w1 H, & 20 ki R —1
&, S, SKEILT Rk i X — e E KT AA TR, £
OB IEM AR N T Ed, ot msE R T adsk. 11 H EYH, REH
B3 YRR WY 25 FN o Bl el B, b P38/ 1951 4 RSk g s [ S AR A
2009 4 12 H, B E SCH I 3 Y s fe il R, AR 2 Hb X AR i T Bf 10°C ~
20C, 2010 £ 1 H 1~6 H, FTEIc7#zmsEmzeth, Kb, EIb N5+
IREBFF SR ™ FE R T WS LIS O RIRG/AE-41°C LT, Hi 12
J1 28 Hik#-47.5°C. ANALLK, Jbfmkrbm 26 o0 B KA B T A 374 i
B ifh o AR Wb iR, St B AR SR SE [E Fh S 2009 4F 12 H V34 b i
%, EEPEHMAK 4°C~8°C . A% W (1) v A A I i X {15 8°C ~12°C . 12
Hb R ), [ AR A A i RS RIA-33.6°C, BT i B LUk I Bl . 12
H, FEEGEEE 2 355, 19~20 HIEE 450105 5 i L XS 7R 5
A3 6lcm, @i 1932 LIRS R . 2010 4F 1 A 4 H, #EEE#E /R
FUE R BLL 28cm, 4 1937 =LK 1 2 .

TXAN Y AR A [ AR A ERAR IR AN A S S s — MR K i 4T 5
122 F AR I N B T 0 A BRAR R 13 U5 ok . VR 2N NI 222K
FEXET 20 22 70 AEARH I DUSK A5 7% W A P e ki 4G T e Sk 4> T, K
THBBR A RGN Rl 3 AR BERBUBNE B Ak o mT BEAR ARy e ee

IR ) 505 NATT AR 236 B AR G, S A ERARIE AN A 3% s 52 i S A P i S -
ATENENNTIRIREE, LU AL DURR 2 22 RSFS , FRATT o S AZoR RS 5 N 218
YU P E T BT IE P PREE ) b 2 o R 2 SRR K eI E R £, (HEE
SCECAH R AT —AY, MR TAEE AN G HERX, M2 s
A4k 1) 3 IE AR AR FA T R A



BRUBREESIZRE
WE4 B e S BRERR R KRB 5 T AT

WE: AXEENE T BRRBERAKE, URERIMTHRFREHTRNE. ,\‘IFE\%
T EBERAERBOT 2R AR URR HAMR R R R . R MR T R R RS eRT
5% A R Y ] LA R AR i S e T

1. 5|5

PR S A T AN 58 R T AR I — M sl HT A (4000 € BUR UML) 1Y
WO B A S 2T SRR, T LUB BRI TR k. bR b, JTER RS
2o, WEARACERIRIN A A7, WA A S5k 45H) (Lavanchy et al., 1999) . Penner and
Novakov (1996) i H SR () SRR HAT AL T s R R S AR iy, HE SO AT A0 27 B g ]
FPAAL 2 L 6 P 5 Al sl SUAT P X o PRBRBURIA) FOBEAE IR OK 4%, W A R 1se
ORI F b R SR PRIR E A T L GAN I . 2R TE, PRERAITCERBKII S 6 LR
WM BOR 2 A BT 220, ABJE 32 H TSI SRR, e ARESE 44 —F X BTk, HAv,
B PRI ) 78 S A PR U SR AEL AT 0 PR — A i AR A e 1 B 2 ) i, BRI BAH S v s
TUEBRAN TR o

SEBRK I PRS- BE0] 3o =28 A kL CanidR . Aha) ke, ARWIIREL Clnfs
FT 5 S FEAEEE ) PRGN THIBG ) AP T CHAR AR K K 55 ) J#AJE (Andreae and Crutzen, 1997).
oA BRI e e 42 BRI 32 B B 2 — (Cooke and Wilson, 1996); AWIBRRL 322
BRI ORI — B 8 G JE M X I AT AR R, IR SO X AR IO ) R
Y I IR AR A BURA R 2 R X, R T DA R 6 T e R DX TR PR R U
(Liousse et al., 1996),

PRI T BIFAE R, 5 TR A4 IR RITRE 2R 5 ) o R IR — iy, B
BRI ARSI AE A s ) CRAE D) 29— e, X5 R RSN I TR
JUEEAH, P RAE n] BEOR ARz BE B it o BB R IR ik i A ey, DRI eI W Bf
LU T AT AGTRAE S 3HT, B A& K VASA T, n] DA TR 7 2B K B it
BT AR, X2 7 P A DA A A LU bk ) 1 e ksl 81 S8 e o I A A 1Y) 32 B i R

SRS K IF 4 55 PR P LI 38 21 A il 0 AR 5 X MR AU P 5 R I e A Kb R R B S
VAR AU AT AE PR RAEAE T o G, PR IR A SRR AR I T o5 B
HCOP#T, AR A RER I — 8, XRME IR By . Ik, &7
TEA S BRI A LA S BB S B, BRIk e, =R, s 4 akiEK
6 SRy o TRV, 2 o A I 1t 3 A IR i S A U A FH DA S SRR 6 2 [ 4 1) 5,



ATAIF 5 M A BRI, RN ()42 oiad o SRB S IRUTARAE VKIS oK b, W] RARRAR S 31
LSS | N T 1 D N B R T L it 1B AN L P A 21 P Gt =R e B2

o HPR A S LT VKON R/ AR A ol L RO/ 5 AR B AR 2 2K, 2 ML i)
TR, DT LATRBR VA RO M BR UK 5 J8] FR) S M A7 T BE 20 DX sl P 4R 8 A e 7 2B B

[, PRI S 3ok T RORE A9 () T A el 7y, OB 0.01-1. 0 wm, & T-4i0kE
To AR, MY A A AT, R R ORI AR R, XSO
N E R ANPIRGE, PRI, AR EfEE . Saikawa et al. (2009) fi 4k
T2 4ii% A Global Models of Chemical Transport(MOZART-2) RIS 4 Radiative
Transfer Models (Geophysical Fluid Dynamics Laboratory, GFDL, RTM) A&fl T#& S A
UL, ZET, AT O R BCR AR R O . Bedle +4F, [ A A2 38 3l e 0) v [
VO ESK ) K T e SR A B2 A ik st 2 N SRTR BN IR 3R, RIS AIE ST TR AE 35 K v 1) JE ik
TRIURE 0] M 2 Js R (R AR SR, A OO S sk AU R 0™ AR (RS, A AR 1R U522 4
SRR P R S B R S B R AR

2. BESARRILN

2.1 KEHRERSAKRWEEMNZ

KA )RR RS IR AT HH 56 15 MAGEE Az 24 W] BIFRIFI A7 (1) Aethalometer FBRACHEAT
SERF I, RBRAX T 4 FR AN DRSS UMK RS AEAREE MR R A S A B R
gt AU TAEN, FEUREVEREN T, AU DU 2 I8 S AR 0 A i 0 42
LPEACRLIE G , B TURURLIR B 2328 1 3 5 A S 2T Y JBAR L, BERR — NIRRT, AR I/
KM GUFAZ IR — Ik, J3 3 HEE R IR AR SRR X A S 28 OB, A GRS

7 YRR DN SR R R AR X R G2 e el e, 45 2102 5 ) A SCER 1 JE B O R i, PR
DA BN AR A AR, BIAT DASE SR 2 A0 R~ S8 il PR RS

SRR i R, S SR Y SRAE I [R) P SR ARG TRR AR A S P I P SRR 1, AR5 U
OGIER o PRI A H B 5T v 5 T A A PR BT LA 370nm % 950nm,  SRAE IR I 3
— A 3L/min, ISTA] 73 AR Bmin, AR S AT RIS BE AN Smin PR, YEEE EI
BCREIRSE (g/m") Al g FaUfise :

~ AX100In(l, /1)
T kQ(, —t,)
LRI LA 5k tofit CRRLAZ: ) IFRIRGHR, RIE S BB ET S R0, DRI Lot AR S 2% Stk
A CHAE: w) A Ses e LSRR, Q A7 ms ) JUSRAEHRE; k CAf7: m'g D) A
Wk o IR IR T DAIE o W B0 S R s A, B

ATN(A)=100In(l, /1,) ()

(D



D657 IR W BRI AT E A RS IR B — € 1, Sl R A s il v
Y55, W 880nmPE K HATN=16.6 m’g'  C(http://www. mageesci. com/ book/ Aethalometer
- book-2005. 07. 03. pdf).

Bodhaine (1995) fE RIS MM AT,  PRAOK O 880nm K DG AT sl kR
P, T Al R IR AE BB K BBAR 59, W22 ANTE, T DALE b gl D ) Rk 8 T AR K
A TR IR L SR S

URA, SRR O T Partical soot absorption photometer (PSAP) gt Mt
I BEBAN 2 22 A1 FEWR SO 23 Multi-angle absorption photometer (MAAP) LA KGR 1A%
Photoacoustic spectrometers (PAS) ¥ a] LA SR I I K= rb (1) SRR FE IR B A A2 4

2.2 Bk BRSIBRAIRENZE

HRAEH SRR FEAN ], S5 oA S T DU AR T RE S, ] DU UK B 35 R SRk
FEh o HICTEMBAEFE N, BFAMRAERENG I T HEAD IR,

H5E, WMASRAENIRES AT, N E 2 ST, AR T EAR, R
—M AT ERETRE, TEMREERET AR (k) B, BRSO (F
BEXD: EKNRRK, R —R 2 DR —AMER . R AR R SEMFE,
B GTHERE SN EI I BB (9250 55 N FIKCroO R 18, 2MQIER Al K AL 2D, 16 4%
FOE M VB IOKES, RIS ARG, SNBSS BT o TR R AR G TEAR
TV VR EE T ORAE L2 E N AT .

ST PRSI T, 2 VKRR S ) AT AR FE AR R

F 100 Z TAEM (-18° ¢—-20° C), FWAM, WMOEATFE, sLHEshH &k
DKEFESRDIE A /ANRE iy, T TI0E BRI JTHI 22N fh A2 2-3em JEIUKAE, HABIN TR
FIBRZY Lem BRIRE,  FRRERE Sl AR 8 TR DE 0 BB P IR 25 Bk A7, S8 7E
100 25 s il i T UKAE L, S RIDK R T AT, o AR BRI, (e i fe, (12
AR KIS Tom 24 WS T2 IAEE N Rk, el 75 T LT )8l Heinid ik, (R kit
FRFFLLIS AN BERELE 4h, B IEARCEYRE A B0 Rk 5 B S IR 16min 2oy, A0k
PNt BMRE . R R D SRR AR S, A I RS, VR ORI Whatman
AU TR UE, AT NI E . ERTSEAE 600° C N INFA 24h ZBRET. g
RS, ERUERSF RN SRR (2%-4%) FASRIEIIIEME, R4 15—30min, LA
LBRIEME L OBRIR R, SCBAT R BRI NI A, BT TAEG T o A RRE T r) f5
RIE T R 5%, REJERRIL 97%LL I (Cachier and Pertuisot, 1994).

B BRRAE B RS (340° i) FAUUINIA 2h, EERAHIEK, &G BRI R
DI LB AR A TG U T4 o 20 BT BT, FERBBONARIEAN 20min, 70° C, LABRZEE LT
RE PR IRV B TR i R B AN]SR A BE AT VRIR 2 58, ERUEA TR 1A I A 27 i
SEACEEC T T, BUEECR IR A-IE GG I T R GE, AT IR ZEAE £ 5% LA (Ming et


http://www.mageesci.com/

al., 2008a).

3. BSRBAERAISIZIEIE

SRRV ORISR AN B 42 L AMBB R G AN IR 2 R RAL, E00) i BR AUk F iR
BERIAECL T JUAN T 5, RS I i RS 3 - K- SO IR OR B SRS, BRI T
TR R IR, MG T R E AR i, s, BORFUTRRE T ok, BRI Tk
R FEAN TG PP SO, B0 T AUk SO R B G g icse ), g
TR TR S 5 o WR SO P e = P T e n AR S A RSO X R U
€ LA R TE HAZ B, AT S DI R SRS FK IR LR, it LR R S JRx
JRAAAEH S (Menson et al., 2002),

AR LA AT RN T I A D R MR HE TR SRR BE R MR HE N s i i X, ¢
BULE PR DK o by 6 B s i 7 AR IR B W . 42 3RO AU IR A X (Global  general
circulation models, GGCMs) AU &5 SR I AL AR 5 UK AR5 ey UL 2 1) 20 20 DR AL A AR 1
I DTHR A 30% (Zender, 20090 MR A5 — i S IR A S FRER AL 2 A . SR ATR &
JRAEFH K (Bond and Bergstrom, 2005), EHFIFHE . KiiELLLIEIRSA < (Warren and
Wiscombe, 1980; Grenfell and Warren, 1999). 2Bk 55 vik35 M i) B —HU I B2 [n) AR
16, BEIFIREA T, 250 220ppbm (1) 3 A BE AR A AR T I i B T A4 5 e R AR,
o 1770%,

AbErkEEE, BT, KPR TR, Bt LARRZR 500 R BH AR S A AUk
VAR R B0 SRV WSO BH AR SR T UK, RIS SR R B SRS, IR AR AL
FAFE FHALAS 218 152 IR BHAR SR, (A1), AR TR RS YeRE; 2 Bk
DURAERR S 200, DA 5 T R R AR, — Hym gy, ORERIGER B, DUt 2 inss =5 1
SRS W, AN @Ak . Flanner et al. (2009a) I H— R SRR & L,
TR, BRSO RO R R AR RS v 2 I 6 5. B2, BOE KRS
NG SR [ AR DR A () SRR A A M 3R R B R AR 292 3.9 Wm*, b3 KR
(1.2 Wm™ 3 f5%.

Jacobon (2004) i 4 BRAL AU T YIRRLE T UK MIHEOK T 1) BRBR (V- B 0 Bng/g,
BRI h 22ng/ g, XTHLER [ BGHR AN N 0. 06° C/10a, i3 ABk PR K E T T
0. 4%, HHILFER T 1%, Hansen (2004) A% T BB T3 UK SRR (K52, 45 L3R 1
ORI DI SRR E N R T 1. 5%, dbPakbii X SR N T 3%, xFAbpak AR 1A R
38 4+0. 3 Wm * 17 HJacobonids 2 B JR5 6 A BR 2 (¥ 384 15 2 3 24 F-C0.1 2 fif . Pantet al.
(2006 ) A 5 R L 0 e S Bl oA gl B e B R b X 9 N 2R 8 B3 5 2 B R
B R R O, PRSI R AN R A T LT ) R A AN Y, 0] b R A R
—4. 2Wm ", FERIULJZ TR ST S0 2 +0. TV, T LI R R +4. 9 W ™o iy, BT
FER B BRSO KA I R 3R ] o Flanner (2007) NI UK. U IERSS



B 5 R AR B R A A B T A A B R A A ORI e HIE T ) PR on) RS T 5AE 280 Y 43
51240, 033 Wm 1 0.010 Wi, PAI i A S35 2 BT i o 1y AU st is 80% LA Lo [FJIF, AbATT Tt
0 e 2R b DR 7 b SRR SIA 1000ng/ g, IXATAZHLX AR S SO AR T 13%, il
J5UF 2R 1) Jey M B KR S a3 (R 3k 20 W *

IPCCHE VY YRR 5 o lesie T PR AL s B IR T 45 R, AT JORL R A= TR HE T8 11 Sk
() S B 43 50k 0. 4440, 13 wm “FH 0. 2940. 15 wm”o  SBERHEBOE SR B 34-38%K 1 2EY)
JRHER SN AT R e HERUITE . W3 AL4S R AT R e 7= 26 1) SRR A 1230
0.08-0. 18 wm*, *F-IA{t 4 0. 13 wm *, ArUEZE K 0. 03 wm 1 0. 15-0. 27 wm *, *F-34{H 0. 25 wm *,
PRUEZES 0. 11 wm”o EURMGSAEAT — @ MR H e M, H BERR SO RO ok = BRIk I
SHOE, AEAF AR . [, XTERIT 30 AESRAEREG TR S A B i sk, TPCCAR DY VKT
iRt TP 1 22 AN R 21 AN ERAS T 1979 4 DRI KR 1F 7R 28 il s A8
Mer) s, SERRHBEE AL 0. 64° C/10a, Hrh 14% S B S HAVE K. 2 URME
B TR AR A A2 T2 DR g Rt 8 FNT A B A T 1 B e 25 A 45 Rl =5 B[R] 2 T ik R AR 5
IR RBUR A, NIRRT AR AR B BB R AV B B Bt R, 0
AR ERA AN, AR R (BRIRER . ATHLER A RSE) B A fiia . BARH
R IR I SN VA A R KA H e v, {H&Flanner et al. (2009b) A AR 454k
BN R ek 7S (N O = B ) 728 R P i 3 0 O 1820 E A B/ O
A HBUN R A 7 A I A ) 47 5t

Ming et al. (2008b) MFZHUK. AR S BB B 1990 4FJ5, DIREDK ST
(1) PR AT I S I T A, o b AR (R s e S R I A, JEHAE 2001 R E R
4.5 Wm”. Xu et al. (2009) %Fim il & 30 AERSMEIIFURIN, T iH m AR 4000m
DAEfR i X 39 D28 %0 0.3° C/10a, AH 4 T 0000 3 (1 4 BT B Bl 221 2 1%, 175
JEL UK AR 45 B R 5 ORI B T 5 B S 0 R T RSy, E v s 2 30 AF
(1R BRI 18 T R |8 R TR i A AT At PR SR S AT, G o SR O e PRk B A X 5 e R
UK N IR DX 35 H A v Js i B DRI, R T DK 1) SR TR IR A0 e Ji A=Ak A B ok 1|
LA BB, 5 UK ) SRy T R AR KRR, B R K RE R, Sy A
1 B B G R AT U aoes K BH RS AR, DA SR T i D PR R i RS, sl T oK
JU TV il o

4. él:lln

Aethalometer B (UL ¥ R TR 3 B2 SRl R K, WL 1 (1R SRR P AR R il 3 4
MIZZAL M o 1555, FERGREBOR R RAEIRNE T, 1Mo HLBEE AR AE DRI L iR, DAL
R, AR SEER AR B RE P YO TR EON WAL BT e iR 2 R,
BRI, BEHRA B A HOGYE, U PRI LU B IR A 1 5 )6 27 R AR AR A A5
SORFEERG AL s[RI PR L IR SR R HE B LA RO A R, AT (AR
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oAt Y PRSI R B R AR A I 4 58, WRARAT TN SERR TS DUAS T, IR AL €S Hith =
S o

T VKA PRSI AR S 08 0 2 HE G, T AR e, PRAAE =5 D P (0 1 I 1) A
FOLAARIE, AR DR R R AL RN TS, i AR SRl S5 AR 22 AN
SETEN 32 o 10 A AR SR AR A RS K R 3 A0 2 5 RSO S I 45 2R BT LSRR AR
OSSR P LR SR XA [ B2 5 PR 5 A SR ZE AT ARAR Ko RIS P A i o e 4
FIRIPLTI LA 2%, RSB G R 5835, I DA T & R AN EOR o 1y HL 4 Bk R O
JE R G R AR EU LB =, 22 (AN TR] B (AN SEAE 13 BORMA AR OR 257, DA TR BRI IR
e ARt 28 R A 2] o3 AT A AR, BT X SR R 4 2R A .
i 1 g A A ] P 10 SR T 5 3 e PAY T VR 1 B A A DA P A A A AL R I
BRI SR AW, 1 AN R AN sCHS S s o 7 (K B AL DL RO 25 Pk, i AR
TR TR M B A O IR RO 5 T I 7 R A o 111 PR BRI 1 TR e R S o e ) £
BRI B A SN 2%, JUHE AL 111 B4 iz ot o S IR B DL R SRS,
110z B AP H AR S (0 —ORHE A, BT DA SR BRSO AR ) T 12 A A AR A 4
N2, BRI B A, R, A4k, A R A Z 2 8 O BERE, A
RE MBS UREIA S TS, 1 HA S HUR L, BORSIHa T, M a i, B
RAE, P BRI S O A R T8N AR AT IR AN e 1
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SUMMARY ABOUT MY UNDERSTANDING DURING THE SEMINAR
BY ABOUBACAR DIALLO
(Guinea)

[. Claude Boutron : Antarctica ice and Greenland

Antarctic is the white continent totally covered by snow (over 97%
of Antarctic is covered by a vast continental ice sheet). Its
dimension from north to south is about 500km (The ice plateau
averages are 1800 m elevation in West Antarctica and 2600 m in
East Antarctica, where it rises above 4000 m (82°S, 75°E). In
September, sea ice averaging 0.5 to 1.0 m in thickness covers 20
million kmz of the Southern Ocean, but 80% of this melts each
summer) and is divided into different Domes (Dome A, Dome B,
Dome C, Dome F...), Dome A has the ground telescopic therefore
favorable to Astronomy researches, also has very low wind speed.
Vostok (3500 m) recorded -89°C in July 1983, a world record
minimum.
Electromechanical drills is the process by which ices is extracted
from glacier, and then are submitted to different researches.
More the ice is cooler more it contains metals and more warmer
less metal, also their datation is based upon some chemical
elements such as Hz, Oz, Ca, NOs. Heavy metal such as lead (Pb) is
either from volcanoes eruptions, dusts or anthropogenic.

1. Ned Helme : Emission trading experience in Europe and US
A carbon trading program, such as the European Union Emissions
Trading Scheme (EU ETS), is structured as a cap-and-trade
system, wherein caps are set on emissions, and tradable permits
are allocated to key industrial sectors: energy generation, ferrous
metals, minerals, as well as pulp and paper. If emissions from
companies within these industries exceed their allocations,
operators must either purchase permits or pay a fine. If emissions
are below the cap, however, surplus permits can be sold. Several
carbon markets already exist, with the



EU ETS being largest and most advanced. The European Union
(EU-15) as a whole agreed to reduce its CO2 emissions by 8%
under Kyoto.

The Clean Development Mechanism (CDM) allows industrialized
countries to invest in a project in a developing country and obtains
Certified Emissions Reductions credits (CERs) for having reduced
emissions and promoted sustainability. CDM projects are intended
to be, inter alia, a vehicle for investment and technology transfer

into developing countries.
[11. John A. Ogren : climate sensitivity and Aerosol forcing

There are significant quantities of aerosols in the atmosphere.
These enter the atmosphere from a variety of natural and
anthropogenic sources. Some originate as particles - soil grains and
mineral dust from dry surfaces, carbon soot from coal fires and
biomass burning, and volcanic dust. Others are converted into
particles from inorganic gases (sulphur from anthropogenic SO2
and natural HzS; ammonium salts from NHs; nitrogen from NOKx).
The scattering and absorption of radiation by gas molecules and
aerosols all contribute to the extinction of the solar and
terrestrial radiation passing through the atmosphere. Taking into
consideration black carbon aerosol, (different from organic carbon
because it originates from the burning of fossil fuel only, but is
formed in the same way as organic carbon) has properties to
absorb sufficient solar radiation and also warming effect that
takes away about 30% of the overall aerosol cooling. Emissions of
organic and black carbon are particularly uncertain due to limited
inventory studies. They have increased with increasing fossil fuel
use, agriculture, and deforestation. Current estimates are 3-10
million tonnes/year for black carbon and 5-17 million fonnes/ year
for organic carbon. No recent trend can be identified.



Summary Report on:
The Seventh International Seminar on Climate System and Climate Change (ISCS)
Training on Climate change and Sustainable Development
July 19-30, 2010, China Meteorological Administration (CMA)

Beijing, China

Prepared by: Calvin A. Gaye (masters Candidate)
Nanjing University of Information Science and Technology (NUIST)

Nanjing, China.

The Seventh International Seminar on Climate System and Climate Change (ISCS)

Sponsored by China Meteorological Administration (CMA), was conducted during July 19-30,
2010 in CMA and hosted by the Beijing Climate Centre (BCC).The Seminar was attended by
two groups of participants: Chinese Students Participants and International Participants. | am a
member of the International participants. | am Liberian, and a master’s degree student of NUIST.
It was my first time attending this International Seminar. | was inspired by our healthy
discussions.

The broad knowledge of the participants, including myself, (who came from many reputed
research organizations and universities) led to very interesting discussions, which permitted
participants to share and discuss their views about climate change from a global perspective with

foreign experts, in depth.

The Seminar had six (6) guest speakers. The first Speaker was Professor Dr. Claude Boutron, from the
Laboratory of Glaciology and Geophysics of the Environment, University Joseph Fourier of
Grenoble/CNRS, 54 rue Moliere, 38400 Saint Martin d’Heres(France), followed by Prof. Dr. Edward
Alfred Helme, Prof. Dr. Klaus Fraedrich, Prof. Dr. Steven J. Ghan, Prof. Dr. John A. Ogren, and Prof. Dr.
Teruyuki Nakajima .

Following are the key topics covered in the conference:

e The role of cryosphere in climate system and climate change

e Atmospheric chemistry and climate effect of aerosol

e Biogeochemical cycle

e Climate system models and their application in climate change studies

e Strategy of climate change mitigation and adaptation, and social sustainable
development

The Seminar opened with an Honoring program of Prof. Dr. Claude Boutron, for his indefatigable
contributions to science.



The First Speaker of the Seminar, Prof. Dr. Claude Boutron, spoke on the topic: “The role of
cryosphere in climate system and climate change”. The cryosphere, derived from the Ancient
Greek word "kpvog" (cryos meaning “cold", "frost" or “ice"), is the term which collectively describes the
portions of the Earth’s surface where water is in solid form, including sea ice, lake ice, river ice, snow
cover, glaciers, ice caps and ice sheets, and frozen ground (which includes permafrost). In his
deliberation, Prof. Dr. Boutron said that cryosphere plays a very important role in climate system.
He also lectured on Antarctica glaciers and High Attitude Ice crust. He further explained the
Conquest of South pole by Roald Amundsen in Dec 1911. Prof. Dr. Claude Boutron did not
explain the impact of the cryosphere on climate change because, according to him Dr. Prof.
Boutron, it was not his area of specialization.
The second Speaker, Prof. Dr. Edward Alfred Helme, Executive Director, Center for Clean Policy, 444
North Capital Street, Suite 602, Washington, DC 20001, USA, discussed “Strategy of climate change
mitigation and adaptation, and social sustainable development.’ His area of concern was the
International Climate Policy: from Rio to Cancun. The outline of his presentation include:
Climate Policy context — UNFCCC, Kyoto Protocol, Bali Action Plan & the Copenhagen Accord,
Developing countries’ role in solving climate change, Sectoral approaches, NAMAsS,
Transportation NAMAs, and Conclusions. His lectures were informative and educative, as it
explained the economist role in scientific development, with particular reference on climate
change. He also spoke about the Clean Development Mechanism (CDM). He said that CDM is
Flexible mechanism under the Kyoto Protocol that allows Al countries to meet part of their caps
by using credits from CDM projects in developing countries. Effort must be scaled up, private
capital must be leveraged, and competitiveness and leakage concerns must be addressed. As a
final point, this speaker also emphasized the crucial important key issues for China:

e Data quality and availability

¢ Role of states — allocation and auction

e Connection to 5 year plan priorities

e Treatment of state-owned vs. private entities

e Links to other national trading systems and CDM/ sectoral crediting

e Links to other national and state policies

e Design of a phase-in strategy

Due to page restriction, | would not talk more about the other speakers, even though, their lectures were
also more enlightening. One of the lectures | really enjoyed and do not want to put my fingers of the
keyboard without talking something about, is the lecture by Prof. Dr. John Ogren. Dr. Ogren spoke on
Atmospheric chemistry and the climate effect on aerosols. Dr. Ogren stressed the point that Black
Carbon (BC) is Not like CO,. BC always increases atmosphere absorption and reduces surface heating.
He also said in his conclusion that aerosols interactions with water occur across a continuum of relative
humidity.

| really enjoyed the Seminar and my short stay in Beijing. |1 do wish to express my profound
thanks and appreciation to the conference organizers and sponsors for their enormous effort in
making this year conference a success, and hope that | be invited for subsequent conferences,
maybe, not only as a mere participants but also a visiting speaker.
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7t INTERNATIONAL SEMINAR ON CLIMATE SYSTERM
AND CLIMATE CHANGE TO THE WORLD
Prepared by Bathsheba Musonda

ZAMBIA METEOROLOGICAL DEPARTMENT

Introduction

The earth’s climate has changed many times during the planet’s history, with
events ranging

From ice ages to long periods of warmth, historically natural factors such as
volcanic eruptions, changes in the earth’s orbit. Beginning late in the 18t
century, human activities associated with the industrial revolution have also
changed the composition of the atmosphere and therefore very likely are
influencing the earth’s climate. The burning of fossils fuels, such as oil, and
deforestation have caused the contraction of greenhouse gases(GHGS)to
increase significantly our atmosphere.

Contents
Some of the main contents and the messages included in the seminar

a) The lecturer explained the threat of the impact of
climate change on the emission of gasses to the atmosphere which results
into air pollution. Also the effect of the sea level rise of freshwater
availability(wetness extremes)

b) Climate change impacts detection of china was
presented, main results including:

(DRapid warming in last 25years
(ifew areas undergo cooling especially in the summer and spring.

(in)Surface sea temperature of east china sea is an important external
diving force to

Flood drought.



C) Based on the justice demands a program called the
Clear Development Mechanism(CDM) was proposed under article 12 of
the Kyoto protocol CDM allows Greenhouse emission reduction from
projects implementation in non-Annex1 countries such as China, Brazil,
Malaysia and many other developing countries. These mechanisms have
created a carbon market that generated more than $143 billion in 2009.

d) The lecturer explains the new policy Architecture
called Nationally Appropriate Mitigation Action (NAMAS)and sector
approaches encouraging developing countries which is designed to
focus on sector wide policies or strategies to reduce emissions e.t.c iron
and steal industry or electricity industry. These approaches will be tested in
the fast start finance period from 2010-2012 and promised to be central to
developing country action in the near term.

Apart from lecture ,many reference materials were provided to participants.
Also logistics support was superb and wonderfully.

Conclusion

The seminar provided a great opportunity to participants to consolidate and
widen their knowledge in the climate change and climate system such as
climate change observations and projections. Nevertheless, weather we are
aware or not, climate is real and it’s a big challenge to everyone so, we should
join together and fight it. The Chiness government shows us that sustainable
development is still possible if appropriate adaptation and mitigation measures
are integrated into development strategies.



The Seventh International Seminar on Climate System and Climate Change (ISCS)
19-30 July 2010, Beijing

Bento I. Cambula
National Meteorological Institute of Mozambique

Introduction

Since 2004 the Chinese authorities have organized several international seminaries on climate system and
climate change where several international experts of related topics were invited to give the lectures. The
Seventh International Seminar on Climate System and Climate Change was hosted by the Beijing Climate
Center (BCC), sponsored by China Meteorological Administration (CMA) and co-sponsored by the State
Administration of Foreign Expert Affairs (SAFEA), National Science Foundation of China (NSFC), and Global
Change System for Analysis, Research and Training (START) and WMO Regional Training Center Nanjing

China (NUIST).

Objectives
The aim of ISCS is to widen views of young
scientists, realizing international front on climate and
climate change, improving the climate research
ability,  strengthening international  academic
exchanges.

Topics

Several international climatologist and experts on
related fields were invited as teachers and lecturers
on the following topics: (1) Atmospheric Chemistry
and climate effect of aerosol; (2) Biogeochemical
cycle; (3) The role of cryosphere in climate system
and climate change; (4) Climate system models and
their application in climate changes studies; (5)
Climate change detection and attribution; (7)
Uncertainties in climate change

Contents

The lectures’ of Professor Dr. Claude Boutron
included: 1) Drilling snow and ice cores in
Antarctica, Greenland and high altitude temperature
areas, 2) Analysing snow and ice cores for heavy
metals at extremely low concentration levels, 3)
Natural changes in the occurrence of heavy metals in
Antarctic ice during the past 670 kyr, 4) Man
induced changes in heavy metals since the Antiquity
documented in snow and ice cores. The lecturer
explained the science and techniques used on drilling
ice cores process, how to avoid contamination of
data, and the why drilling ice cores in Antarctica,
Greenland, Alpes, Himalayas, etc. For instance if a
kind of pollutant is found in Antarctica it mean that
it can be found everywhere over the world. On
climate studies analysis of ice cores is very
important to understand how the composition of the
atmosphere has changed in different time of
humanity history.

The lectures’ of Professor Edward A. Helme
included: (1) Emissions trading experience in Europe
and the USA,; (2) Competitiveness effects of climate
policy on both China and developed countries'
energy intensive/trade exposed industries; (3) Clean
Development Mechanism (CDM), sectoral crediting
and offsets policies; (4) Global prospects for climate
policy in the various global markets. The lecturer
explained the Climate Policy context of UNFCCC,
Kyoto Protocol, Bali Action Plan and the
Copenhagen Accord. The Nationally Appropriate
Mitigation Actions (NAMAs) proposed by some
countries in Copenhagen Accord to substitute the
CDM was introduced. The participants got more
understanding of the new policy architecture of
NAMAs and sectorial approaches. One of the
messages included the elimination of CDM for major
developing countries in key internationally
competitive sectors but it remain an option for least
developed countries and some smaller or less
competitive sectors.

Professor Klaus Frederich lectures’ included topics
as: (1) Climate, Chaos, and Catastrophes; (2) Three
bridges: the Europe — Asia connection were two
Cross Eurasia wave trains were shown and explained
that they influence the occurrence of severe and
extreme dryness and wetness on the Tibetan Plateau
by modulating the local atmospheric circulation. The
lecture explained how atmospheric bridging process
affects regional climate variability under present day
climate conditions, which are also relevant to
understand past climate. (3) Continuum climate
variability:  long term  memory, extremes,
predictability. In this topic some of the analyses were
shown in maps and graphs and the main results
demonstrate that the variability of near surface



temperature is a continuum of long-term memory
which modeling process is complex. In the
atmosphere the high frequency range is assessed by
observations in the tropical western Pacific. (4) A
suite of global circulation models. The lecturer
introduced in details the Global Circulation Model
suite and the Planet Simulator and its coupled
systems. Some of numerical products by Planet
Simulator Model which can be used to run climate
and paleo-climate simulations for time scale up to 10
thousands years ore more in an acceptable real time
were shown and participants got  better
understanding about climate model evolution.

The Scientist Steven Ghan gave us lecctures on: (1)
Aerosol effects on clouds. The main conclusion of
this lesson is that estimates of impacts of aerosols on
clouds are very uncertain because of competing
cooling and warming mechanisms, but are likely to
be smaller than direct radiative heating. (2) Toward a
minimal representation of aerosol effects on climate.
The main massage of this lesson was aerosol effects
on climate are complex and high resolution climate
change simulations are not practical with the most
complete representation of the aerosols. (3) Effects
of black carbon on climate: The short lifetime and
strong radiative heating by black carbon suggests
that reducing black carbon emissions can produce a
rapid reduction in radiative heating of the earth. (4)
Impacts of climate change on mountain snow.

The lectures of Professor Dr. John A. included
focused on: (1) Atmospheric Cycle of Elemental
Carbon. Some of main messages from this lecture
were that elemental carbon is the dominant
component of the atmospheric light-absorbing
aerosol, it is produced by the incomplete combustion
of carbonaceous fuels, it is removed primarily by
precipitation and its removal rate and optical
absorption are influenced by  coatings.(2)
Measurement techniques for aerosol climate forcing
properties; the lecturer explained the principles and
techniques used by different instruments to measure
aerosols forcing properties in the atmosphere. (3)
Climate Sensitivity and Aerosol Forcing. The
remarkable message in this topic was that
uncertainties in climate sensitivity and aerosol
forcing are intrinsically coupled, in climate models
and in empirical determination of sensitivity and as a
result the amount of incremental greenhouse gases
that can be added to the present atmosphere
consonant with given maximum increase in global

mean surface temperature above pre-industrial is
unknown even in sign.

(4) Haze and clouds: interactions of aerosols and
water. Aerosol interactions with water occur across a
continuum of relative humidity (i.e., cloud droplets
are just another type of aerosol particle), and aerosol
chemistry, microphysics, and optics are inextricably
linked with cloud chemistry, microphysics, and
optics.

The lectures of Professor Taruyuki Takajima
included: (1) Role of radiation in the climate system;
(2) Signature of climate change from space; (3)
Aerosols and clouds in the climate system; (4)
Global warming and various feedback systems in the
climate system.

The lecture explained the basic concept of radiative
transfer, atmospheric constituents interacting with
radiation, the principle of aerosol remote sensing,
global observation and modeling of aerosol
characteristics, basic concept of cloud remote
sensing, global cloud microphysical conditions.
Some of the main massages on these lessons
included:

a) remote observations of aerosols, together with
aerosol physical and optical properties, permit one to
couple the space borne measurements with ground
based and air borne measurements of the size
dependent aerosol chemical composition and hence
to describe the impact of aerosol on climate.

b) Cloud change as a feedback of global warming is
not certain weather it accelerates or not.

c) Cloud and aerosols are important on climate but
aerosol is forcing and cloud is feedback.

Apart of lectures, reference materials were provided
to participants and discussion groups in Chinese and
English were arranged.

Conclusions

The seminary provided a good opportunity to
consolidate and widen my knowledge in the climate
change and climate system. It has given me better
understanding on scientific and technical details of
climate systems and the changes taking place, and |
also have learned some new subjects.

By organizing this kind of seminaries the Chinese
Government shows his concern on climate change
and believes that we still can do something to save
our Earth planet.
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Introduction

There were six guest speakers, and the first was Professor Dr.Claude Boutron who speaks on 1.drilling
snow and ice cores in Antarctica, Greenland and high altitude temperate areas. 2. Analysing snow and ice
cores for heavy metals at extremely low concentrationlevels.3.Matural changes in the occurrence of heavy
metals in Antarctica ice during the past 670kyr.4.man induced changes in heavy metals since the antiquity
documented in the snow and ice cores. Second was professor Edward Ned Helme who speaks on
1.emissions trading experience in Europe and the US.2.Competitiveness effects of climate policy on both
china and developed countries, energy intensive/trade exposed industries.3.CDM ,sectoral crediting and
offsets policies.4.Global prospects for climate policy in the various global markets. Third was professor
Dr.Klaus Fraedrich who speaks on 1:Climate,Chaos,and Catastrophes.2: Three bridges, the Europe-Asia
conection.3:Continum climate variability, long term memory,extremes,predictability.4:Suite of global
circulation models. Fourth was Professor Dr.Steven J.Ghan who speaks on 1; Aerosol effects on clouds.2:
Toward a minimal representation of aerosol effects on climate.3: Effects of black carbon on climate.4:
Impacts of climate change on mountain snow. Fifth was Professor Dr.john A.Ogren who speaks on 1:
Atmospheric cycle of elemental carbon.2: Measurement techniques for aerosol climate-forcing
properties.3: Climate sensitivity and aerosol forcing.4: Haze and clouds, Interactions of aerosols and
water. And Professor Dr.Nakajima Teruyuki who speaks on 1: Role of radiation in the climate system.2:
signature of climate change from space.3: Aerosols and clouds in the climate system.4: Global warming
and various feedback system in the climate. I will write on Aerosol effects on clouds.



The authors had a desire to study the aerosol effects on clouds and climate. Using large eddy
simulations they investigated the effects of aerosol on clouds, precipitation, and organization of
trade wind cumuli. The conceptual structure for this study follows the idea of greater aerosol
loading suppresses precipitation formation, increases cloud liquid water, and leads to a long lived
cloud with larger cloud fractions. Recent field studies have had a theme in focusing on the
interaction between precipitation, boundary layer dynamics, and cloud organization with
illustrative findings that precipitation is often associated with mesoscale variations. This article
focuses mainly on using simulations to help understand ways in which precipitation effects the
organization and structure of trade wind cumuli. Data collection during the ATEX (Atlantic
Trade Wind Experiment) is used as reference and comparison data.

This simulation uses a 3D dynamical resolving microphysical scheme. Warm cloud
microphysical processes are simulated by having aerosol particles larger than dry critical size
that activate based on equilibrium theory at a local temperature and super saturation. In
comparison to the ATEX study, a Beer’s law radiation scheme is used to represent a net export
of radiant energy.

In a regime where surface precipitation rates are substantial there is an expected tendency of
cloudiness to increase with increasing aerosol concentrations. A heavy precipitation regime gives
expected tendency of cloud water to increase with decreasing precipitation. This would indicate a
significant liquid water amount and that it is not efficiently removed from the area of interest.
This would mean that the tendency for water to remain due to longer evaporation time scales
overshadows the tendency for gravity to return it to the surface. The precipitation rate decreases
as aerosol concentrations increase. The main difference between the aerosol mixing ratio with
and/or without precipitation shows that precipitation may be important in determining cloud and
boundary layer evolution.

Conclusion

This study using the large eddy simulation study delivered a clear representation of suppression
of precipitation with increasing aerosol. Aerosol tends to increase cloud fraction when the
aerosol mixing ratio increases. Also further increases in the aerosol mixing ratio leads to a
decrease in cloud fraction most likely due to a fast evaporation of smaller cloud droplets. Two
different regimes for aerosol effects on the clouds life cycle are considered. The first one,
precipitation regime, shows that increases in aerosol increase the dwelling time of cloud
condensate. A second one, weakly precipitation regime, shows increases in aerosol reduce the
dwelling time of condensate through enhanced evaporation. Their study found no effect of
aerosols on the lifetime of individual cells. One might resolve that changes in convective
frequency or even changes in the size of individual clouds would be a materialization of the
changes in cloud fractions.



The role of data in studying climate change
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Hong Kong, China
kyshum@hko.gov.hk

Introduction

The Hong Kong Observatory issues weather forecast, seasonal forecast, annual
outlook and climate projection spanning a time scale from day to several decades and
beyond (Leung and Hui 2006). Since the 1980s, Hong Kong has been studying
climate change (Koo 1988; Leung et.al. 2004a; Leung et. al. 2004b; Leung et. al. 2006;
Lee et.al. 2008; Wong et. al. 2003). Much emphasis was also put on the public and
shakeholders’ outreaching programmes (Leung et.al. 2008; Wong and Mok 2009) as
part of the action taken by meteorologists to mitigate the possible hazards of climate
change (Lam 2007).

7th International Seminar on Climate System and Climate Change (ISCS)

At the invitations of the president of ISCS / Co-Chair of IPCC WGI, the Observatory
has been obliged to participant in the last couple of years and benefit from it (Chan
2009). An outline of the 7th ISCS can be found at http://ncclcs.cma.gov.cn . To
obtain a more vivid picture of climate change, multi-disciplinary knowledge like

archeology, history, economics, atmospheric chemistry, etc, have to be applied and
both global and local issues have to be addressed. Data is a common ground for
these multi-disciplinary studies around the globe.

Prof. Claude Boutron has studied natural variations in heavy metals in Antarctic and
Greenland ice during the successive glacial/interglacial cycles. Iridium (Ir) and
Platinum (Pt) are very difficult to measure because their concentration in ice is
extremely low. Digging the ice cores has to go through stringent and comprehensive
procedures in order to obtain useful data. He delivers the key message of straight
forward but not necessary being easily done, i.e., published data in quality rather than
quantity (Gorlach and Boutron 1992).

In the climate policy context, Mr. Ned Helme demonstrates that the big bang approach


http://ncclcs.cma.gov.cn/

in the Kyoto Protocol is replaced by a more preferable bottom up approach in
Copenhagen Accord which associated with 113 countries plus the EU. New policy
architecture includes Nationally Appropriate Mitigation Actions (NAMAs) and
sectoral approaches (CCAP 2010). To offer financial support or credits effectively,
good quality data, like the emission of 900 steel mills, are required. However, this is
an on-going process for archiving the goal of obtaining the data at regular intervals.
The data should also be reliable without human intervention.

Prof. Klaus Fraedrich starts with 3 bridges connect Europe and Asia, namely over
space by teleconnections; over time by long term memory; and over models by
synchronization (Zhu et.al. 2010). He suggests a simple model for beginners, for
example, the SAM shallow atmosphere model
(www.mi.uni-hamburg.de/sam.6074.0.html) before trying 2, 3 or 4 dimensional model.
Data assimilation may be used to improve model performance.

Prof . Steven J. Ghan and Prof. John A. Ogren give lectures on aerosol with models to
show the sensitivity. Prof . Steven J. Ghan mentions that historical record can be
used to assimilate to test the model in order to understand and constrain the sensitivity
and he also presents Ghan (2007) aiming at increased detailed representation of the
aerosol properties and processes will be added into future versions of climate models.
Prof. Ogren reports that the reasons for earth hasn’t warmed as much as expected are
largely the uncertainty in greenhouse gas forcing and uncertainty in aerosol than long
live greenhouse gas (Schwartz et. al. 2010).  Prof. Ogren says to reduce sensitivity, it
has to reduce uncertainty in aerosol forcing by improving measurement of the aerosol
in the future.

Prof. Teruyuki Nakajima shows the aerosol, cloud, and radiation measurements in
Asia are under the network of EANET, GAW, BSRN, AERONET , SKYNET, LIDAR
(Nakajima 2007).  Continuous measurement, sky measurement, calibrations
programme , data centre are required. To observe Optical properties of various
aerosol type, a SKYNET Sky radiometers is built by Prof. Teuyuki which is a
calibration free system. It is no longer necessary to send back and forth to the USA
for calibration as the major advantage for the Asia countries. For AOD monitoring,
remote sensing data like MODIS and GLI may need to be improved.

Conclusion
By attending the 7th ISCS, much international exposure on climate and climate
change is gained. There are about 160 participants of more than 40 meteorological



offices, universities and institutions originated from 15 countries/regions in southeast
Asia. Not only lectures by the six renowned scientists, but designated Q&A, TA
sessions and discussions, a small 2-page paper submission and presentation, has
enabled a systematic learning of 12 full days. Good quality data is vital for
modellers, researchers, economists and politicians to investigate climate change in
their areas of interest. Last but not the least, this seminar is very useful for the
forecasters and researchers in weather and climate, and the climatological information
service personnel as well.
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REPORT by MUHAMMAD ATHAR HAROON

1. Title of the Training/Event with Date(S) and VVenue:

The Seventh International Seminar on Climate System and Climate Change
(ISCS) from 19 -30 July, 2010, Beijing, China.

2. Activities/Program Summary:

The seminar was started on 19™ July, 2010. The first lecturer was “Claude Boutron” .He
talked about the heavy metals analysis in snow & Ice cores from Antrctica and Greenland.
High concentration of heavy metals in the ice cores shows very cold period and this high
concentration are mainly due to dust. Similarly low concentrations represent warmer
periods. He also talked about man induced changes in heavy metals. Since 1970,
Concentration of heavy metals has increased more than 200 times, the natural values.

Prof Ned Helme talked about the International Climate Policy, Nationally Appropriate
Mitigation Actions (NAMAS) and Sectoral Approaches. Carbon emissions trading in U.S
& Europe and its potential Applications in developing countries, clean development
mechanism (CDM) which is a mechanism under Kyoto Protocol that allows developed
countries to meet part of their necessities by using credits of the developing countries
from their CDM projects .He also talked on Applications of emissions trading Principles
to developing countries.

Prof Klaus Fraedrich talked about Climate, Chaos and Catastrophes. He presented his
idea by comparing with three bridges, over space by teleconnections, over time by long
term memory and over models by synchronization. He also shows detrended fluctuation

Analysis (DFA) technique in order to apply on climate data.

Prof Steven John Ghan gave his first talk on aerosol effect on clouds. He concluded that
parameterizations explain most of the dependence on size, composition, and updraft
velocity.Most of uncertainty in indirect effects arises from the dependence of cloud

microphysics on droplet number concentration. Aerosol effects on ice nucleation are



much more complex. In his second lecture, he talked about the effect of aerosols on
climate. Largest relative differences between 3 mode and 7 mode aerosol are in remote
regions where absolute concentrations are small. Black carbon is externally mixed near
combustion sources and in Polar Regions, where aging is slow. Distributions of direct
and indirect aerosol effects by 3 mode and 7 mode models are similar. In his last lecture,
he talked about the effect of black carbon on Climate. The short lifetime and strong
radiative heating by black carbon suggests that reducing black carbon emissions can

produce a rapid reduction in radiative heating of the earth.

Prof John A.Ogren describes measurement techniques for Aerosol Radiative Properties.
Elemental carbon is the dominant component of the atmospheric light-absorbing aerosol.
It is produced by the incomplete combustion of carbonaceous fuels. It is removed
primarily by precipitation. Its removal rate and optical absorption are influenced by
coatings. Aerosol interactions with water occur across a continuum of relative humidity

Aerosol chemistry, microphysics, and optics are inextricably linked with cloud chemistry,

microphysics, and optics.

Prof Nakajima Teruyuki started his talk with basic concept of the radiative phenomena
and radiative transfer and atmospheric constituents interacting with radiation. Then he
talked about remote sensing of aerosols and its modeling, Principle of aerosol remote
sensing, Global observation and modeling of aerosol characteristics. In his third lecture,
he talked about remote sensing of low-level clouds and aerosol indirect effects, basic
concept of cloud remote sensing and global cloud microphysical conditions. In his last
lecture he gave the Understanding of the various feedbacks caused by aerosols, various

feedbacks between aerosol and cloud systems and magnitude of the interactions.



The Seventh International Seminar on Climate System and Climate Change (ISCS)
Training on Climate change and Sustainable Development
July 19-30, 2010, China Meteorological Administration (CMA)

Beijing, China

Prepared by: moustapha Mohamed salem. (bachelor. mauritania)
Nanjing University of Information Science and Technology (NUIST)

Nanjing, China.

The Seventh International Seminar on Climate System and Climate Change (ISCS)

Sponsored by China Meteorological Administration (CMA), was conducted during July 19-30,
2010 in CMA and hosted by the Beijing Climate Centre (BCC).The Seminar was attended by
two groups of participants: Chinese Students Participants and International Participants. I am a
member of the International participants. I am Liberian, and a master’s degree student of NUIST.
It was my first time attending this International Seminar. I was inspired by our healthy
discussions.

The broad knowledge of the participants, including myself, (who came from many reputed
research organizations and universities) led to very interesting discussions, which permitted
participants to share and discuss their views about climate change from a global perspective with
foreign experts, in depth.

The Seminar had six (6) guest speakers. The first Speaker was Professor Dr. Claude Boutron, from the
Laboratory of Glaciology and Geophysics of the Environment, University Joseph Fourier of
Grenoble/CNRS, 54 rue Moliere, 38400 Saint Martin d’Heres(France), followed by Prof. Dr. Edward
Alfred Helme, Prof. Dr. Klaus Fraedrich, Prof. Dr. Steven J. Ghan, Prof. Dr. John A. Ogren, and Prof. Dr.
Teruyuki Nakajima .

Following are the key topics covered in the conference:

e The role of cryosphere in climate system and climate change

e Atmospheric chemistry and climate effect of aerosol

e Biogeochemical cycle

o Climate system models and their application in climate change studies

e Strategy of climate change mitigation and adaptation, and social sustainable
development

The Seminar opened with an Honoring program of Prof. Dr. Claude Boutron, for his indefatigable
contributions to science.



The First Speaker of the Seminar, Prof. Dr. Claude Boutron, spoke on the topic: “The role of
cryosphere in climate system and climate change”. The cryosphere, derived from the Ancient
Greek word "kpvog" (Cryos meaning "cold", "frost" or "ice"), is the term which collectively describes the
portions of the Earth’s surface where water is in solid form, including sea ice, lake ice, river ice, snow

cover, glaciers, ice caps and ice sheets, and frozen ground (which includes permafrost). In his
deliberation, Prof. Dr. Boutron said that cryosphere plays a very important role in climate system.
He also lectured on Antarctica glaciers and High Attitude Ice crust. He further explained the
Conquest of South pole by Roald Amundsen in Dec 1911. Prof. Dr. Claude Boutron did not
explain the impact of the cryosphere on climate change because, according to him Dr. Prof.
Boutron, it was not his area of specialization.

The second Speaker, Prof. Dr. Edward Alfred Helme, Executive Director, Center for Clean Policy, 444
North Capital Street, Suite 602, Washington, DC 20001, USA, discussed “Strategy of climate change
mitigation and adaptation, and social sustainable development.” His area of concern was the
International Climate Policy: from Rio to Cancun. The outline of his presentation include:
Climate Policy context — UNFCCC, Kyoto Protocol, Bali Action Plan & the Copenhagen Accord,
Developing countries’ role in solving climate change, Sectoral approaches, NAMA:s,
Transportation NAMAs, and Conclusions. His lectures were informative and educative, as it
explained the economist role in scientific development, with particular reference on climate
change. He also spoke about the Clean Development Mechanism (CDM). He said that CDM is
Flexible mechanism under the Kyoto Protocol that allows A1 countries to meet part of their caps
by using credits from CDM projects in developing countries. Effort must be scaled up, private
capital must be leveraged, and competitiveness and leakage concerns must be addressed. As a
final point, this speaker also emphasized the crucial important key issues for China:

e Data quality and availability

e Role of states — allocation and auction

e Connection to 5 year plan priorities

e Treatment of state-owned vs. private entities

e Links to other national trading systems and CDM/ sectoral crediting
e Links to other national and state policies

e Design of a phase-in strategy

Due to page restriction, I would not talk more about the other speakers, even though, their lectures were
also more enlightening. One of the lectures I really enjoyed and do not want to put my fingers of the
keyboard without talking something about, is the lecture by Prof. Dr. John Ogren. Dr. Ogren spoke on
Atmospheric chemistry and the climate effect on aerosols. Dr. Ogren stressed the point that Black
Carbon (BC) is Not like CO,. BC always increases atmosphere absorption and reduces surface heating.
He also said in his conclusion that aerosols interactions with water occur across a continuum of relative
humidity.

I really enjoyed the Seminar and my short stay in Beijing. I do wish to express my profound
thanks and appreciation to the conference organizers and sponsors for their enormous effort in
making this year conference a success, and hope that I be invited for subsequent conferences,
maybe, not only as a mere participants but also a visiting speaker.
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Report about my understanding from the lectures which were delivered

Dr. Claude Boutron: (The role of Cryosphere in Climate System and Climate Change by special
focusing on the heavy metals)

Drilling and analysis of ice cores in Antarctica and Green Land paved a way to not only peeped
into the past but also to predict the future patterns. Along with Antarctica and Green Land, samples
from Alps, Himalaya and other centuries-old snow-covered mountains were also collected as these
ice reserves are very nice archives of the history of atmospheric heavy metals. Oldest ice dating
back 1.5 million years ago was found in Antarctica where Chinese ‘Kunlun’ station was
established. It is considered as the coldest, driest, calmest and highest region of snow. Very old ice
about 800,000 years of age has also been found in Green Land. Green Land ice core (GIC) and
Antarctic ice core (AIC) reveal the large scale changes in the northern and southern hemispheres
respectively. Green Land which is near to the North Pole was selected because no land exists at
North Pole unlike that at South Pole. Clair C. Patterson calculated the age of Earth as 4.5 billion
years by using Lead isotopes got from the AIC. It is interesting to note that during the cold periods
(glacial ages) high values of heavy metals (Pb, Cd, Cu, Zn, Ir, Pt, U, Co, Bi, etc) had been found
while values were less during the warmer periods. Most of the concentrations were due to the
cosmic dust as compared to the crustal dust. An important point which was revealed by Dr.
Boutron while working on the GIC was about the contribution of our ancestors (Greeks, Romans
etc) in production of heavy metals into the atmosphere as ancient world was poisoned by Lead and
same happened after 1925 when bulk of increase of heavy metals into the atmosphere was due to
the leaded gasoline.

Mr. Edward Alfred Helme: (Strategy of Climate Change Mitigation, Adaptation and social
sustainabale development)

As developing and developed countries have different resources and contributions in production of
various anthropogenic emissions (like CO2) in GHGs, so in order to prevent Earth from global
warming, common but differentiated responsibilities demand the attention of all the countries of
the world. It is necessary to implement Kyoto Protocol, Bali Action Plan and the most recent
‘Copenhagen Conference’. So, in order to address all these issues, the Nationally Appropriate
Mitigation Actions (NAMA) and Sectoral Approaches have been introduced which encompass the
reservations of all the developed and the developing countries. These plans stress on the
transnational approach in which all countries face similar benchmarks emphasizing carbon credits,
and a bottom-up approach envisaging financial and technology assistance from advanced
economies to support ambitious no-lose crediting baselines in developing countries. NAMA is
objected by developing countries as some unilateral voluntarily initiatives have been demanded in
it. So, in order to address the grievances of DCs some allowances have been introduced and a
device has been formulated to allocate these allowances.

Dr. Klaus Fraedrich: (Climate System Models and Climate Change Studies)




Very beautiful relation between the space, time and synchronization had been introduced in a form
of three bridges scheme representing the tele-connection, long-term memory and models
respectively. For synchronization hierarchy of models is followed from Low Order Models (LOM),
then Simple Global Circulation Models (SGCM) to Global Circulation Models (GCM). He
categorically mentioned that climate was considered as the memory and how climate system
models could be used to study the climate change. He mentioned some models like PUMA, SOM
and PLASIM which could be used in future studies. Now scientists of all over the world have
agreed to adopt Standardized Precipitation Index (SPI) in monitoring the drought conditions in any
part of the world. As Tibetan Plateau is considered as the water tower of the Earth, so the bridging
scheme is followed from Europe to Tibet to synchronize the space and time bridges to store water
there.

Dr. Steven John Ghan, Dr. John A. Ogren and Prof. Teruyuki Nakajima:
(Atmospheric Chemistry and Climatic effect of Aerosols)

Very interesting and detailed picture of climatic impact of aerosols was delivered by these
respected professors. It had been found that there exists inverse relationship between radiative
forcing and climate sensitivity (while more research is needed in understanding climate sensitivity
as it can be represented interms of climate feedback mechanisms). It was also revealed that
supersaturation value was higher for small droplets or vice versa. It was reported that energy loss
at top of atmosphere (TOA) was due to the back scattering of sunlight to space while in the middle
part, heating of atmosphere was due to the aerosol absorption of the sunlight. While discussing the
extinction (scattering+absorption), it was found that absorption by gases was generally negligible
except when NO2 concentrations were high. Elemental Carbon (EC) is distinguished on the basis
of refractory properties while Black Carbon (BC) is identified on the basis of optical properties of
carbon. As nuclei mode particles have very high diffusibility so size of the particle is inversely
proportional to the diffusibility. In summer life time of the aerosols in the atmosphere is more as
compared to that in the winter. It was deduced that larger the size of particles, more would be
scavenging (more chances of becoming droplets). It was noted that BC always increased
atmospheric absorption and reduced surface heating and global mean radiative forcing at top of
atmosphere was due to the absorption/scattering by atmospheric BC. Some of the slides of Steven
Ghan showed lesser BC concentration during monsoon over snow regions of Himalaya in contrast
to some other areas. Prof. Ogren revealed that the cooling due to low clouds might be due to
indirect forcing while warming might be due to the direct forcing. It was categorically mentioned
that BCs were different from CO2 and BC always increases atmospheric absorption and reduces
surface heating unlike to CO2. It was told that near the surface radiative forcing was negative
while in atmosphere it was positive. Prof. Nakajima testified the renowned Rayleigh’s scattering as
the cause of blue color of sky due to the molecular scattering. According to him clouds appeared to
be white because yellow color mixed with blue color and result was white. He mentioned that in
Monte Carlo method for large particles, color would be white and for smaller particles it might be
blue due to scattering. It was concluded that aerosols were driving force while clouds were
feedback.



A SUMMARY OF THE DISCUSSIONS DURING THE 7™ INTERNATIONAL
SEMINAR ON CLIMATE SYSTEM AND CLIMATE CHANGE (ISCS)-BEIJING.
BY
OGWANG BOB ALEX (UGANDA).

The seminar was generally well organized with good facilities and outstanding
facilitators who are professors from within China and abroad. The entire seminar was so
educative and rich in knowledge. Below is a brief summary of some of the areas
discussed.

1) The drilling of snow and ice cores in Antarctica, Greenland and high altitude
temperate areas (By Prof. Dr. Claude Boutron)

The drilling of ice in the regions of Antarctica and the Greenland is of great importance
since it offers opportunity for scientists to analyze the drilled ice and obtain a number of
results, such as the ice age, pollution due to human activities, especially before and after
industrial revolution. Examples of areas where drilling of ice is taking place include;
-Antarctica (South Pole): Dome A, Vostok, Dome C and Dome F (Dome Fuji).
-Greenland (North Pole): Summit. Other locations are; Alps, Colle gnifetti, Andes, etc.
Among the many analysis which have been carried out on the ice cores, heavy metal,
such as Pb, Cd, Cu and Zn have been measured using ultra clean procedures in a
succession of 26 snow samples integrating a 40 yr time sequence from 1940-
1980,collected from the walls of a 6m deep pit at stake D 55 in Adelie Land, East
Antarctica.

Results show insignificant increase in the concentration during the investigated time
period, with a possible exception of Lead (Pb) for which there might have been a
significant increase after the mid 1960’s .The measured concentration is seen in the
1940’s to be 6-fold higher than in the Antarctic Holocene ice, several thousand years old,
showing that a large fraction of the anthropogenic increase for Pb probably occurred
before the 1940°s.

Remark: By virtue of the fact that Pb concentration is observed to have increased
due to human activities in the Antarctic region, very far away from human
settlement, it shows that the whole globe has been polluted with Lead, which is very
dangerous to human life. There is a great need to reduce and if possible avoid the
use of lead globally.

2) International Climate Policy: From Rio to Cancun (By Prof. Dr. Ned Helm).
The topics discussed include: Climate Policy context — UNFCCC, Kyoto Protocol, Bali
Action Plan & the Copenhagen Accord, Developing countries’ role in solving climate
change, Sectoral approaches, NAMAs, Transportation NAMAs, and Conclusions

In general, |1 have learnt new things which were previously not clear to me in the
international climate policy. Below is a brief elaboration on the areas discussed.

Kyoto protocol which was adopted in Kyoto in 1997, and entered into force on February
16, 2005, sets binding Annex | country targets for GHG reduction, leaves company
targets & domestic policies to each country to decide.



-Overall Annex | countries must cut 5 % below 1990 by 2012.Targets cover 6 GHGs
(CO2, N20, CH4, HFCs, SF6, PFCs ) plus forestry and land use - treated as “basket of
gases” where trading can occur across gases.

-Developing countries have no reduction targets, but can sell project-based GHG
reductions through the Clean Development Mechanism (CDM) to Annex | (32 developed
nations). | discovered that the flexibility mechanisms have created a carbon market that
generated more than $143 billion in 2009. Where the 2009 highlights show that: Overall
market value increased, Volume of EU Allowance (EUA) transactions rose 18% to
US$118.5bn, Project-based CDM value decreased to 41% of its 2008 value.

Bali Action Plan (Dec 2007) on the other hand marked a new departure for the
developing countries. It gives a verifiable “nationally appropriate mitigation actions” to
reduce GHGs in return for financial support for capacity building, technology and
mitigation actions in the context of sustainable development. The agreement by the
developing countries to monitor, report, and verify their actions in return for financial
contributions from developed country, to mention but a few.

In the Copenhagen Accord, Leaders of most of the major emitters signed a political
agreement that covered the major issues. Among the many targets set and agreements
made are the following;

-Short-term and longer term financing commitments were made by developed nations.
-Target for reductions were agreed to by virtually all the major emitting countries and an
expanded transparency effort was outlined (MRV). The Accord included the following.
Shared vision — long-term cooperative action to limit global temperature increases to 2
degrees Celsius; Adaptation — Al support for DC adaptation actions; Mitigation — Targets
for GHG reductions in 2020; DC NAMA s structure; Financing — $30 bn in Fast Start;
Finance by 2012, a commitment to $100 bn a year in combined public and private funds
by 2020;Forests — Incentives through REDD+ mechanism.

Remark: In my understanding, it’s of great benefit that almost all countries have
acknowledged that the climate is changing and our globe is warning up mainly because of
human activities. If all the countries follow the different agreements and strategies set in
all the above international treaties, the earth will be a good place, not only for us but also
our children and those who will come after our children.

Other topics discussed include:

3) Measurement techniques for Aerosols radiative properties, Haze and cloud interaction
of Aerosols and water, and Aerosols and climate sensitivity (By Prof. Dr John Ogren),

4) Aerosol effect on climate and on clouds and Black Carbon (By Prof. Dr Steven Ghan).
5) Three Bridges: Europe — Asia connection, by teleconnection, long-term memory,and
by synchronisation, and other topics (By Prof. Dr. Klaus Fraedrich).

6) Aerosols, Clouds and Radiation (By Prof. Dr.Teruyuki Nakajima).

It is important to note that some of the of the sub-topics discussed during the seminar are
not included in this summary because of lack of space (only 2 pages required).

In general the seminar was a complete success, ranging from the high level of
organization, good teaching methods, and good learning environment to good
Accommodation and feeding. | sincerely appreciate CMA and all the organizers for the
sponsorship and for giving me the opportunity to learn.
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Introduction

This Seventh ISCS had discusses several issues related to the climate change and
the properties contained in the atmosphere since decade ago until now. The issues
are complex and multi-faceted challenges to be solve such as international policies
and public awareness reform, multi method and technique in collecting data and
models and also less of ground station to validate the data from space monitoring.
Moreover, the challenges faced may differ from technique to techniques, model to
models and from region to region. The objectives of this good seminar that can be
driven here are to focus and emphasis on young scientists to improve understanding
and knowledge about the climate system and climate change and also the method,
models and technologies that involves. It also becomes the best medium to share
the knowledge and information between the senior and younger scientists.

Topics

This seminar had been fuelled by the rich content of keynote addresses and
presentations, participants focused their discussions to several topics during this two
weeks seminar and all the topics are delivered by world expertise that involve in this
issues. The topics and the lecturer are shown as below:

1. Snow and Ice Cores (by Prof. Dr. Claude Boutron)

From four lecture sessions by Prof. Boutron, he had present and
discusses about the methods and techniques that been use to
investigate the past and present atmospheric cycle of heavy metals
and other element using snow and ice cores over Antarctica,
Greenland, South America, Europe, Africa and Himalayas. He also
shared to the participants, the problems and difficulty using these
techniques.

2. International Climate Policy (by Prof. Dr. Edward Alfred Helme)
Meanwhile, Prof. Ned Helme had brought a good discussion about the
political and policies manner that involve in this issue. In his
presentation, he had mention that, there are several mechanism and
policies can be use to reduce the pollution in the atmosphere such as
UNFCCC, NAMAs, Kyoto Protocol, Bali Action Plan and Copenhagen
Accord.

3. Climate, Chaos and Catastrophes (by Prof. Dr. Klaus Fraedrich)
Prof. Dr. Klaus Fraedrich is contributing to give speech about the
Climate, Chaos and Catastrophes. In his lectures, he has introduced to
the participants about the time, space and models bridge that used to
run a model. He also shares about the prediction 1% and 2" kind and
seamless prediction, also he discussed on the butterfly effect and the
using of Lorenz-Saltzman equation. He teaches that in order to solve



the error’s problem in model is by using the error correlation technique
and also he mentions about the effect of aerosol over Tibetan Plateau.
Also he shown some of the technique and models use in predict the
climate.

4. Aerosol and Black Carbon (by Prof. Dr. Steven J. Ghan)

As notes given by Prof. Steven, he mentions that aerosol particles
influence climate by modifying the global energy balance through direct
or indirect effects and also how the aerosol processes. He also share
with the participants that by using the parameterised, most of the
dependence on size, composition and updraft velocity can be
explained. In his lecture, he also showed a few technique and 3 mode
and 7 mode models to calculate the Atmospheric Aerosol Optical
Depth (AAOD).

5. Techniques For Measurement of Aerosol (by Prof. Dr. John A.
Orgen)
In Prof. Orgen’s four lecture sessions conclude that Element Carbon is
the dominant component of the atmospheric light-absorbing aerosol
and it was produced by the incomplete combustion of carbonaceous
fuel. EC is removed primarily by the precipitation and removal rate and
optical absorption are influence by coating. Before he discusses the
technique to measure the aerosol radiative properties, Prof. Orgen has
introduce to the participants about the aerosol variable and it extensive
radiative properties first, while the technique been use is by remote
measurement. In his final lecture, he has discussed about the
subsaturated and supersaturated in cloud and haze by using Kappa-
Kohler equation.

6. Aerosol Effect on The Earth’s Climate Through Satellite Remote
Sensing (by Prof. Dr. Teruyuki Nakajima)
Prof. Nakajima has presented about the use of remote sensing in
detecting the aerosol and cloud and also how to use the data to
generate a climate models. Before learning the remote sensing
technique, Prof. Nakajima also discuss about the basic concept of the
radiative phenomena. He also mentions that direct radiative forcing
result when radiation is scattered or absorbed by the aerosol itself.
While indirect radiative forcing results when enhanced concentrations
of aerosol particles modify cloud properties.

Summary

The young scientists are the need to ensure their continuity and progression in the
improving and development of knowledge and skills about the methods, technologies
and techniques in climate change and system. However, it is also essential that
basic skills are revisited and practised in order to ensure a deep understanding,
which will provide an excellent grounding for the more complex skills and knowledge.
On the part of policy makers, they need to take into account the needs of the climate
change and system together with their national needs. The development is not an
offence, but development, which not planned well, will invite huge problems in the
future. Scientists and policy makers need to sit down together and find a consensus
on climate problems that occur and the appropriate methods that can reduce the
impact, so that tomorrow's world will be a better place to live.

-Thank You-
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My introduction and country

I am Teke Ramotubei from Lesotho working for the government of Lesotho under the ministry
of natural resources - department of meteorology (with Lesotho Meteorological Services as a
meteorologist). Lesotho is a kingdom country situated at the highest part of the Drakensberg
escarpment of the eastern rim of the southern African plateau, between approximately 1,400m
and 3,482m above sea level and approximately between 28° S and 31°S latitudes with longitude
27° E and 30° E. Lesotho is largely a mountainous (two-thirds of the total land area) country
surrounded entirely (land-locked) by Republic of South Africa. Currently I am a foreign student
studying for master’s degree in meteorology in Nanjing at the Nanjing University of Information
Science and Technology (NUIST).

Summary of the seminar
It is my first time to attend the International Seminar on Climate System and Climate Change
which has been a very enlightening experience that helps build a strong theoretical background
of my profession and further give a lot of ideas for my future research opportunities while at the
same time increasing my confidence level in the field (meteorology). It has been obvious that
there is still a lot of work to be done to fully understand the climate system (a very good and
impressive improvement has been made since the 90’s though).

The lectures started with the drilling of snow and ice cores which is helpful for the reconstruction
of the past climate so that we can know where we are coming from in order to know where we
are heading to. A series of such lectures were given by Professor Claude Boutron.

It is through the lectures of Professor Boutron that a number of techniques were discussed on
how to drill the snow and ice together with what proper measures need to be taken into
consideration so as to avoid contaminating and misinterpreting the results from the sample. The
samples from ice cores and snow were further analysed for heavy metals concentration. The
heavy metals concentrations are very low as such care needs to be taken upon drilling and
cleaning the ice core for analysis of heavy metals. From his lectures, we are able to reconstruct
the past climate and get the past climate data (proxy) which is very important for modeling the
climate and future projections.

After we learned about the past climate and how it has been varying from the past hundreds of
years, it becomes obvious that there seems to be something wrong within the system (some
changes are observed) and we need to do something about it before it gets too late. This is the
point where there is a need for an international climate policy or some international



cooperation/convention (international community) to deal with the adverse changes that are
observed within the climate. At this point the expertise of Ned Helme came into play.

He gave detailed information on the already present conventions including the United Nations
Framework Convention on Climate Chance (UNFCCC), the Intergovernmental Panel on Climate
Change (IPCC), Kyoto Protocol, Bali Action, and recently the Copenhagen Accord just to
mention but a few, which are all intended to deal with the adverse impacts of climate change.
How the international community can work together hand-in-hand to avoid catastrophic effects
of climate change. It is through the very same series of lectures by Helme that we discussed
some methods for carbon reduction and some mitigation methods where the Clean Development
Mechanism (CDM) and the Nationally Appropriate Mitigation Actions (NAMA’s) were sited as
examples to handle the carbon reduction and mitigation methods by the international (Global)
community.

At this point, it had reached a point where we are now ready to move into the future and the
expertise of Professor Klaus came at the right time giving information about modeling. Now we
understand the climate from the past and we have realized that its changing and the changing
climate is harmful to our lives thus we need to avoid these changes and the only way to avoid
them is to develop models that can be used to help us further understand the climate system and
realize what measures need to be taken to avoid particular changes for the future.

The basic climate modeling principle was made clear by Professor Klaus where we saw mostly
the long term memory, the extremes and the predictability because that is generally what climate
is about, we need that long term memory which of course will be having some extremes and
these need to be understood and modeled for the future climate prediction or projection. So as
long as we understand these three and know what influences them and how, the future projection
is a solved problem through modeling.

In the guest to understand the longterm memory, it became obvious that there are some particles
within the atmosphere which need to be considered while dealing with the climate controls
(specifically such particles that seem to play an important role in climate change) and these
particles are generally known as the aerosol particles. The lectures by Professors John Ghan and
John A. Ogren gave broad information on these aerosols. The lectures included what specifically
we mean by aerosols, the measurements of aerosols concentration within the atmosphere, effects
of aerosols on climate (aerosols climate forcing) and the interactions of aerosols and water which
further goes into details of aerosols and clouds and ultimately precipitation.

Finally, the above aerosols also have an influence on the atmospheric radiation distribution since
they scatter and absorb the radiation; it follows that their presence in the atmosphere will alter
the natural energy budget. This was clarified by the lectures given by Professor Nakajima. He
considered the role played by radiation in the climate system and how aerosols hinder or modify
this natural role to give some complexity within the system.

This is a very brief summary of what I have been able to understand (as a general view) from this
seminar. Every lecture was however fully detailed giving the necessary information and how to
handle the situation at hand. A very impressive seminar indeed and I hope the future seminars
can be like this one.



Summary

By : SURYANTI
Meteorological, Climatological and Geophysics Agency

Climate change is a change in the statistical distribution of weather over periods
of time that range from decades to millions of years. It can be a change in the
average weather or a change in the distribution of weather events around an
average (for example, greater or fewer extreme weather events). Climate change

may be limited to a specific region, or may occur across the whole earth.

Human activity is altering the composition of the atmosphere and pattern of
global climate. One of them is aerosol. Aerosol activation is the process in which

particles that are suspended in the atmosphere grow to form cloud droplets.

Aerosol particles influence climate by modifying both the global energy balance
through absorption and scattering of radiation (direct effect), and the reflectance
and persistence of clouds and the development and occurrence of precipitation

(indirect effect).

Tropospheric aerosols contribute to global climate change by scattering and
absorption of sunlight at visible wavelengths. The sign of this aerosol forcing
depends on the amount of energy that returns to space (cooling effect) versus
the amount of energy that is trapped in the lower atmosphere due to absorption
(warming effect).

Light absorption by aerosol contributes to solar radiative forcing through
absorption of solar radiation and heating of the absorbing aerosol layer. Beside
the direct radiative effect, the heating can evaporate clouds and change the
atmospheric dynamics. Aerosol light absorption in the atmosphere is dominated
by black carbon (BC) with additional, significant contributions from the still poorly

understood brown carbon and from mineral dust.



BC is operationally defined as carbonaceous material with a deep black

appearance .

Brown carbon is a recent introduced name for a class of light absorbing

carbonaceous material

Mineral dust aerosol may have the largest mass emissions rates, average

column mass burden and average optical depth of all aerosol types.

Measurement of aerosol light absorption :

1.

Filter based techniques :

Filter based techniques for the measurement of aerosol light absorption

concentrate and deposit aerosol on particles filter

In situ techniques :

Photoacoustic techniques

Photoacoustic spectroscopy is a widespread and practical tool for
trace detection and characterization of all phase of matter, but
especially useful, practical and robust for quantifying light
absorption by gases and aerosol.

Refractive index-based techniques

The interferometric measurement of refractive index change due to
the absorption of pump laser beam used for the detection of
aerosol absorption with CO, laser operating around 10 pm
wavelength yielding a sensitivity limit of about 1 Mm™.
Incandescence-based technique

A technique for the characterization of strong aerosol light
absorption by thermally refractory particles. It uses a high power
density laser beam to heat light absorbing aerosol to very high
temperatures where their thermal radiation or incandescence can

be detected in the visible or near-visible spectral region.



e Examination-minus-scattering techniques
A direct method to obtain aerosol absorption coefficients is to
measure aerosol extinction and scattering coefficients and to obtain
absorption coefficients by subtracting the scattering coefficient from
the extinction coefficient.

3. Remote sensing

Climate change can be observed with a variety of symptoms that caused, one of
them is by examining ice core. We can know about the past climate and can

estimate the climate in the future by examine an ice core

An Ice cores is a core sample from the accumulation of snow and ice over many
years that have recrystallized and have trapped air bubbles from previous time
periods. The composition of these ice cores, especially the presence of hydrogen

and oxygen isotopes, provides a picture of the climate at the time.

There are many kind of consensus or agreement that has been made to exceed

about climate change. One of them is Bali Acton Plan.

In Desember 2007, Bali to host UN conference on Climate Change. At these
conferences was born an consensus called The Bali Action Plan (BAP). The
Bali Action Plan of 2007 recognized the need serious developing-country
participation in order to reach global emission-reduction goals while respecting
The United Nations Framework Convention on Climate change (UNFCCC)
principle of “common but differentiated responsibility”. The BAP called for
Nationally Appropriate Mitigation Actions (NAMAs) by developing countries.
NAMAs are understood as actions proposed by developing countries that

significantly reduce emissions below business-as-usual (BAU) level.

NAMASs should include actions that is :



. Achieve significant emissions reductions, enhancement of sinks, and
substantial deviations in GHG emissions from BAU projections.

Develop policy, regulatory or institutional frameworks to enable GHG
reductions and enhancement of sinks.

. Create an infrastructure and methodologies for data collection and
reporting to facilitate monitored, reported and verified (MRV) of mitigation
actions.

. Construct sectoral and national visions and strategies for long-term
transitions to low carbon economies ;and

Demonstrate new technologies or test new approaches.
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The earth’s climate has changes many times during the planet’s
history, with events ranging from ice age to long period or warmth. The reasons
of that change are many. There are some natural reasons (volcanic eruption,
changes in the Earth’s orbit...). But since the 18" century, human activities such
as the Industrial Revolution have changed the composition of the atmosphere,

so are influencing the Earth’s climate.

That climate change is caused by many chemicals elements; one of these

chemicals components is the aerosols.

What are aerosols and how can they affect the climate?

Aerosols are small particles suspended in air with a lifetime of
at least minutes, are either emitted as primary aerosols (dust or particle
emissions of diesel cars) or formed by the conversion of sulfur dioxide ,

nitrogen oxides, ammonia and organic compounds in atmospheric



chemical reactions to sulfates, nitrates and ammonium compounds, and

non-volatile organics (secondary aerosol).
The aerosols have many processes such as:

» emissions

» gas-phase chemistry

» aqueous chemistry

» condensation

» New particle formation

» coagulation

» water uptake

» activation

» Wet deposition

> Dry deposition

the aerosols catalyze the destruction of stratospheric ozone by chloro-

radicals
Direct Aerosol Effect

Aerosol particles in the atmosphere reflect radiation differently depending on
their size distribution. The sizes of the particles determine whether shorter-wave
radiation is reflected more effectively compared to infrared. Two types of
scattering, “Mie" and "Rayleigh" scattering are observed. Rayleigh scattering is
scattering to all directions and is caused by all molecules and patrticles in the
atmosphere. If the wavelength of the incoming light and the size of the particle
are about the same, Mie scattering occurs and some of the light will be
scattered back in the direction from which the light came (back scattering) (see

Figure 3).


http://www.eoearth.org/article/Ozone
http://www.eoearth.org/article/Atmospheric_composition
http://www.eoearth.org/article/Solar_radiation
http://www.eoearth.org/article/Rayleigh,_Lord

Mie scattering is much more intense than Rayleigh scattering. Incoming solar
radiation (where most energy is present at wavelengths between 0.4 and 1
micrometer) is effectively scattered or reflected by particles in the size range of
0.1 to 2 micrometer. Particles of this size do not intercept the outgoing infrared
radiation of the Earth. Particles much smaller than the wavelength of light have
little influence. Very large particles (unless they are colored and absorb light) also
have minimal impact. Beyond a critical angle, light will not be diffracted, but wiill
rather be reflected. This phenomenon leads to strong back-reflection of light,
especially if aerosols consist of liquid droplets of solution, as is often the case. If
aerosols consist of soot or other light-absorbing materials, then light is directly
absorbed which leads to heating.

Indirect Aerosol Effect

Cloud formation is dependent on aerosols. If no aerosols are present, large
super-saturation (relative humidity over 100%) can be observed without droplet
formation. But small particles, in different concentrations, are present everywhere
in the atmosphere. Cloud droplets condense on the aerosols. If few particles
(less than 200 per cm?3) are available as cloud condensation nuclei, large
droplets are formed. If a large number of aerosols is present, smaller droplets are

formed.

Clouds with large droplets reflect sunlight less effectively compared to clouds
with small droplets. Clouds effectively reflect solar radiation and low clouds
contribute particularly to a cooling effect. However, high, wispy cirrus clouds,
that can have relatively large droplets, do not reflect solar light very effectively,

but will aimost completely reflect longwave infrared radiation.

The reduction of cloud droplet size with increasing number of aerosol particles is
not linear. It is quite important at low particle numbers (under clean conditions,
100 particles per cms3) but increasing particle number over 1,000 particles per

cm? no longer has any effect.

Impact of Direct and Indirect Aerosol Effect


http://www.eoearth.org/article/Solar_radiation
http://www.eoearth.org/article/Solar_radiation
http://www.eoearth.org/article/Cloud_formation_processes
http://www.eoearth.org/article/Atmospheric_composition
http://www.eoearth.org/article/Solar_radiation

The Intergovernmental Panel on Climate Change (IPCC) estimates the total
impact of aerosols to be about 30% of the forcing function of greenhouse gases.
This is expressed as changes in the balance of incoming and

outgoing radiation in watt-m-2 (watt per square meter).

According to the IPCC, the warming effect of all greenhouse gases together is
2.5 watt-m=2, while the cooling effect of aerosols would be 0.7 watt-m-2. New
calculations and models indicate that the cooling effect could be quite a bit
larger, on the order of 1.5 watt-m-=2. Regionally, it could even be much larger
than the warming effects of greenhouse gases, cooling up to 5 watt-m=2. So,
some areas (the Netherlands and northern Italy for instance) have experienced

cooling rather than warming during industrial development.

On the other hand, concentrations of black carbon (soot) in East Asia can be so
high, that heating due to the absorption of incoming solar light can more than
offset the cooling by reflection of solar light. The net result is that

the atmosphere is heated.

These new insights have quite an impact on the predictions of climate change.


http://www.eoearth.org/article/Solar_radiation
http://www.eoearth.org/article/Atmospheric_composition
http://www.eoearth.org/article/Causes_of_climate_change
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Introduction

There is much debate over the issue whether climate change is the
main problem facing us at the moment. Different people hold
different point of view due to their respective angles. Some might
argue the Earth is becoming cooler which | think it’s a selfish point of
view and for sure not true. In my experience, | believe that climate
change is right in front of our eyes and it’s getting scarier by the day.
There are many reasons why | have such a view, but here | want to
show several most important reasons.

Climate Change Impacts

First of all, no one can deny the fact that the earth is being
impacted by human activity more and more, as the development of
science and technology. Everyone knows that rising sea levels and
the increase in greenhouse gases are the result of our actions.
General speaking, we are disturbing the ecological balance
everywhere, as can be clearly seen in decrease in fish stocks in the
oceans.

The second reason which deserves some words here is that parts of
the world which used to be cooler now experience intense, searing
heat, temperatures soar above the average. Other areas suffer
widespread flooding on a regular basis. Crops fail year after year in
some of the poorest parts of the world. This has brought devastating
famines to some regions. We call these natural disasters, but
honestly it is human beings who are causing them.

In addition to mentioned above, | would say that sudden changing
weather patterns and change in the ice core in Antarctica and



Greenland have without doubt explained why the climate change is
the main issue these days.

A recent report showed that our Earth faces a number of serious
problems, such as the environment pollution, the increasing
population, the fatal effects of nuclear weapons, risks to public
health and so on. So in one word, our planet is becoming a
catastrophe because of the way humans have been treating it.

Solution for Climate Change

| strongly believe It’s about time we started using hybrid cars,
develop alternative energy sources for homes, solar heating for
instance, and build more offshore wind farms. However, | think the
fact that the oil prices are kept ridiculously high is actually a good
thing because this means less and less people are able to afford the
oil and less and less people driving cars and using polluting jets and
therefore it can be a blessing in the sky. But if the oil one day run out,
then certainly renewable energy is our best way forward. More
importantly, politicians should not be afraid of introducing green
taxes and incentives to encourage eco-friendly design in
architecture. Cut back on our carbon footprints and introducing
schemes for offsetting in carbon emissions can make a real
difference.

Last but not least, | think education should not be ignored at all
because it’s a key to solution. For me to take part in this International
Seminar on Climate System and Climate Change has definitely
helped me gain a better understanding of the whole idea. | honestly
wouldn’t know much of what | know now if | didn’t take part. So, thus
why | believe education is the most important thing.

Conclusion



| think you may agree with my conclusion that you and me need to
step up now and say “We cannot continue in this way!” We now
have to have a long term discussion to address the balance of
climate change and have a realistic conversation about where we
going from here in order to make the Earth a better place to live.

By: Vilho Shatyohamba Ndeunyema (Namibia)

Student at 515 B LR (NUIST)
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Day One and Two:

Lecturer: Dr. Claude Boutron

His talks included Drilling of ice snow and collecting of evidence from the snow which is
buried there for ages along with the impact of anthropogenic activities like induction
heavy metals and their impacts documented in snow and ice cores. The most important
result obtained is the fact that how important is to obtain perfect isolation while analyzing
the ice core samples for heavy metals. His talk opened new venues of thought and
research for the new comers in the ice core analysis. And one of the most astonishing
inferences is the evidence of early pollution of the atmosphere of the Northern
Hemisphere for the lead and copper during Greek and Roman Times.

Day Three and Four:

Lecturer: Dr. Ned Helme

Lectures delivered by Dr. Ned Helme focused on the economic factors of the climate
change. The concept of emission trade was elaborated along with the global prospects for
climate policy in the various global markets was discussed.

Day Four and Five:

Lecturer: Dr. Klaus Fraedrich

A suite of Climate models along with the three bridges in space, time and models were
introduced by him. Latter on detailed discussion was carried on how the three bridges are
related and linked together. His talks were very intriguing giving a whole new idea about
the bridging of climate models.

Day Seven, Eight and Nine:

Lecturer: Dr. Steven John Ghan

He is actively involved in climate modeling and gave a detailed review on clouds Aerosol
Scattering and Absorption of Sunlight, Aerosol Effects on Cloud Microphysics. Some
very interesting conclusions can be drawn from his discussions such as Droplet
nucleation is understood quite well in the models while parameterizations also explains
most of the dependence on size, composition, and updraft velocity. Most of uncertainty in
indirect effects arises from the dependence of cloud microphysics on droplet number
concentration. Also an aerosol effect on ice nucleation is much more complex. Steven
Ghan also discussed the effects of Black Carbon on Climate. Which can be summarized
as the short lifetime and strong radiative heating by black carbon suggests that reducing
black carbon emissions can produce a rapid reduction in radiative heating of the earth.



Some anthropogenic emissions of black carbon come with emissions of co-emitted
species that cool, thus limiting the effectiveness of some emissions reductions strategies.
If all anthropogenic emissions of black carbon are eliminated the resulting cooling
through reduction in direct solar absorption is 0.2 - 0.5 W m-2. Estimates of impacts of
black carbon on clouds are very uncertain because of competing cooling and warming
mechanisms, but are likely to be smaller than direct radiative heating. Effects on snow
albedo and snow cover are locally larger than direct effects, with implications for water
resources. Effects on precipitation might be large, but are very uncertain in most regions.

Day Eight and Nine:

Lecturer: Dr. John A Ogren

He gave some wonderful talks about Atmospheric Cycle of Elemental Carbon,
Measurement Techniques for Aerosol Climate-Forcing Properties, Aerosols and Climate
Sensitivity, Haze and Clouds: Interactions of Aerosols and Water. Along with his
technical and elaborate scientific discussion, he emphasized on two things which he
thought were important in life one is to grab opportunities and the other is to make
friends, according to him these two these things can make a lot of difference in ones life.
The essence of his talk was Elemental carbon is the dominant component of the
atmospheric light-absorbing aerosol. It is produced by the incomplete combustion of
carbonaceous fuels. It is removed primarily by precipitation. Its removal rate and optical
absorption are influenced by coatings.

Day Ten and Eleven:

Lecturer: Dr. Nakajima Teruyuki

He started with some basic ideas of remote sensing went through aerosol in climate
system and then ended with Global warming and various feedback systems in the climate
system.

Concluding Remarks:

This was an amazing experience to be a part of such a wonderful interactive seminar. It
has implanted new ideas and opened new avenues of research. This seminar has given a
chance to take home a fresh zeal to materialize some of these ideas into solid scientific
work. Organizers must be appreciated for organizing, such a great seminar.
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