Reply to Referee#2' comments:
Thank you very much for your valuable comments and suggestions. Answers were shown

below.

Reviewer #2: General comments:

The manuscript tried to quantify the impact of the unknown HONO source on the concentrations
and budgets of HONO, HOj radicals and RO, radicals in the eastern coast of China by utilizing a
model simulation and parameterized unknown HONO source strength. To fulfill this meaningful
aim, reasonable parameterization of HONO source and uncertainty analysis of the results are
important. However, the uncertainty analysis is not found in the manuscript and the
parameterization is not fully justified. Hence, this manuscript is recommended to be published in
Atmos. Chem. Phys. unless both parameterization justification and uncertainty analysis are well
addressed.

Specific comments:

1. parameterization justification:

A. HONO emission is considered. In page 812, line 6-7, you stated that an emission ratio of 2.3%
for HONO/NO, used in other study is relatively high. However, in page 814, line 15, you
choose to wuse the same ratio of 0.023 in your model. Please explain.

As shown in the Introduction section, Li et al. (2010) used the HONO/NO; ratio of 2.3%. The
ratio of 2.3% is only applicable for diesel vehicles, so we used the formula ([0.023 = fpy +
0.008 x (1 — fpy)] xfys) to calculate HONO emissions. Where fpy denotes the NO, emission
ratio of diesel vehicles to total vehicles, and frs is the NO, emission ratio of the traffic source
to all anthropogenic sources (Li et al., 2011; An et al., 2013; Tang et al., 2014). The final ratio
for HONO/NO, as HONO emissions was 1.18% in the BTH.

B. You noticed that HONO chemistry is different near the surface and over the surface within
1000 m. Is this difference explained by the NO,, J(NO,) and aerosol surface density? Why NO,
heterogeneous reactions on ground surface is not considered in your model?

(i) The differences of HONO concentrations near the surface and over the surface within
1000 m can be calculated from the formula Pynknown=19.60 [NO,] J(NO,) when those of NO,
mixing ratios and J(NO,) are known. However, the specific chemistry for HONO formation
near the surface and over the surface within 1000 m is still unknown because this formula is
a statistical result. The specific chemistry for HONO formation near the surface and over the
surface within 1000 m is beyond the aim of this paper, and will be investigated in the future.
(ii) Whether NO, heterogeneous reactions on ground surface is a source of HONO is still
argued. Several model studies (e.g., Li et al., 2010; Wong et al., 2013) have suggested that the
NO, heterogeneous reactions on ground surface were a possible source of daytime HONO,
however, field experiments showed a good correlation between concentrations of particulate

matter and HONO (An et al.,, 2009), or between aerosol surface area and HONO
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concentrations (Ziemba et al., 2010), suggesting that aerosol surface is the dominant reaction
substrate and that stationary sources (e.g., buildings and soils) are likely insignificant
(Ziemba et al., 2010). So more field experiments are needed to validate this mechanism,

which could be discussed in the future.

C. In page 811, photo-enhanced heterogeneous reactions and photolysis of surface-adsorbed
HNO; are summarized as HONO sources. Why these two sources are excluded in your model?

(i) For photolysis of surface-adsorbed HNOj3, only one laboratory study about this reaction
was conducted (Zhou et al., 2002b, 2003). A chamber study demonstrated that the photolysis
of nitrate which was recently postulated for the observed photolytic HONO formation on
snow, ground, and glass surfaces, can be excluded in the chamber (Rohrer et al., 2005). So
more laboratory and field studies are required to validate this mechanism, which could be
considered in our future work.

(ii) For photo-enhanced heterogeneous reactions, our formula Pynnown=19.60[NO,] J(NO,)
has some implications.

D. The unknown source strength (19.60*NO,*S/V) is fitted using HONO measurement globally.
Is it good for China eastern coast?

We used the data from 13 field measurement campaigns around the globe. The reasons are
below:

(i) We want to know whether the correlations of the Pynnown With NO, mixing ratios and
[NO,] J(NO,) are consistent around the globe.

(i) The measurement campaigns of HONO are still limited around the world,

especially in China, but a statistical result needs large samples.

(iii) Fig. R1 shows the correlations of the Pynknown With [NO,] and [NO;] J(NO,) in the coastal
areas of China, the other countries, and the globe, respectively. Compared with that around
the globe (Fig. R1ef), the correlation coefficient (RZ) between the Pynknown and [NO,] was
decreased to 0.38 from 0.75, while the correlation coefficient between the Punknown and
[NO,] J(NO,) was decreased to 0.48 from 0.80 (Fig. R1abef). However, the linear regression
slope of the latter was 17.37 (Fig. R1b), very close to the 19.60 based on the data around the

globe (Fig. R1f).



(iv) The description was added in section 2.2: “For the coastal regions of China, the

correlation between the Pnknown_and NOZ'J(NOZ) was 0.48, with a linear regression slope of

17.37 (Fig. S2b in the Supplement), which is within the maximum P nnown_Uncertainty range of 25%

(Table S1).”

2. uncertainty analysis

A. How the uncertainty in parameterization on HONO source impact the model simulation?
What kind of improvement have you made compared to previous model work?

(i) The Pynknown in this study was calculated by the daytime HONO budget analysis (Photo

Stationary State (PSS) approach) below.

w = (POH + NO + Pemission+ Ptransport+ Punknown)— (LHONO +hv+ Lon + Hono + Ldepositiont+ Ltransporl)

(Scrgel et al., 2011; Wong et al., 2012; Spataro et al., 2013)

d[HONO]
dt

where is the instantaneous rate of HONO, Pgnino IS HONO production rate

from R1, Pyransport is HONO transport processes including horizontal and vertical transports,
Pemission 1S direct emissions of HONO from vehicles, Pynnown 1S the additional unknown
daytime HONO source(s). In the sink terms, Lyono+n IS HONO photolysis rate, Lyono+on IS
HONO loss rate by HONO+OH, Lgeposition IS HONO deposition rate, and Liransport IS dilution
effects through transport processes. When the photolysis frequency of HONO (Jxono) iS
greater than 1.0x10° s, the lifetime of HONO is less than 17 minutes. Then the influences of
transport and deposition on HONO (Ptransports Ldeposition @Nd Liransport) are weak, can be
omitted from the equation above. Therefore, the equation could be expressed:

Punknown+ Por + No + Pemission & LHoNo + hv+ LoH + Hono

The uncertainties in the observed data were added in the Table R1. In the study of Su et al.
(2008, 2011), the uncertainty in the Pynknown Values calculated by the PSS is 10-25%. Scrgel et
al. (2011) suggested the uncertainty in the PSS mainly originated from OH measurements
with an accuracy of #18 %. With the same method (PSS), Wong et al. (2012) also proposed
an uncertainty of 10-20% in the Pyuknown Values. To assess the impacts of the uncertainty in
the Punknown parameterization on production and loss rates of HONO, two sensitivity cases
(Case R, and Case Rgec) were performed. Case R, includes case R, with an increase of 25%

(the maximum uncertainty range according to the previous studies above) in the slope factor



(19.60); Case Rgec is the same as case R, with a decrease of 25% in the slope factor (19.60).
The sensitivity results show that a 25% increase (25% decrease) in the slope factor (19.60)
led to a 9.19-18.62% increase (12.69-14.32% decrease) in the maximum HONO production
rate and a 0-17.64% increase (8.40-14.07% decrease) in the maximum HONO loss rate
(Fig.R2) (section 3.2 in the revised version).

(i)  Unexpected high HONO concentrations have been observed in recent years. However,
most current air quality models have underestimated HONO observations, particularly in
the daytime (Czader et al., 2012; Gonalves et al., 2012; Li et al., 2011). Although some of
modeling studies have improved HONO daytime simulations by incorporating the new
HONO formation mechanisms, e.g., HNO; surface photolysis (Sarwar et al., 2008), the NO,
heterogeneous reaction on aerosols and ground surface (Li et al., 2010; Wong et al., 2013)
into air quality models, these HONO daytime formation mechanisms are still under
discussion (see the responses to question 1B and 1C of Reviewer #2). Different from these

modeling studies above, we derived a formula (Punknown~19.60[NO-2]-J(NO2)) based on

the observation data from 13 different field campaigns to quantify the unknown daytime
HONO source, and then coupled the Pynknown into the WRF-Chem model based on our
previous studies (Li et al., 2011; An et al., 2013; Tang et al., 2014). We found that the Pynknown
significantly improved the daytime HONO simulations. We also assessed the impacts of the
Punknown 0N the concentrations and production and loss rates of HONO, OH, HO,, and
organic peroxy radicals (RO,).

For modeling study, this is a new and simple method to help quantify the daytime HONO
source if the detailed formation mechanism of HONO in the daytime is unknown. However,
needed are more field and laboratory studies for the detailed formation mechanism of
HONO in the future .

(ili) The uncertainty analysis were added in the section 3.2: “The maximum Pynnoun

uncertainty range of 25% (Table S1), a 25% increase (decrease) in the slope factor (19.60) led to

a2 9.19-18.62% increase (12.69—14.32% decrease) in the maximum HONO production rate and a

0—17.64% increase (8.40—14.07% decrease) in the maximum HONO loss rate (Fig. S3 in the

Supplement).”




B. How the model itself and these inputs affect the model output?
In general, the main influencing factors for model output are meteorological fields and the

emissions inventory.

(i) Comparison of simulated and observed meteorological factors has been made in our
previous study (Wang et al., 2014). The RMSE was 2.5°C for air temperature (TA), 16.3%
for relative humidity (RH), 2.5 m s™ for wind speed (WS), and 99.3° for wind direction (WD),
whereas the 10A was 0.90 for TA, 0.78 for RH, 0.56 for WS, and 0.65 for WD (Table R2).
These statistical metrics indicated that the simulations of TA and RH were much better than
those of WS and WD. The results were very similar to the studies of Wang et al. (2010) and
Li et al. (2012) using the fifth-generation Pennsylvania State University/National Center for
Atmospheric Research Mesoscale Model (MMD5), and those of H. Zhang et al. (2012) using
the WRF model (Table R2). The definitions of root-mean-square error (RMSE), mean bias
(MB), normalized mean bias (NMB), correlation coefficient (RC), and index of agreement
(IOA) are available in Simon et al. (2012).

(i) As for the emissions inventory, monthly anthropogenic emissions of SO,, NO,, CO, VOC:s,
PMio, PM;5, BC, and OC in 2006/2007 were obtained from Zhang et al. (2009) and those of
NH; from Streets et al. (2003) and monthly emissions of other species were derived from
Zhang et al. (2009). The anthropogenic and biogenic emissions were the same as those used
by An et al. (2011, 2013), Li et al. (2011, 2014), Tang et al. (2014), and Wang et al. (2014).

(iii) The uncertainty of anthropogenic VOCs (AVOCs) emissions in China is large (Wang et
al., 2014). Wang et al. (2014) demonstrated that AVOCs emissions in 2006 from Zhang et al.
(2009) were underestimated by ~68% in suburban areas and by more than 68% in urban
areas. The substantial underestimation of AVOCs emissions is one of the main reasons for
low simulations of HO, and low contributions of HO,+NO in this study. This will be
improved in our future work.

C. The model-observation difference is quite considerable in Fig. 4-6. How to make sure your
results is a trustful one?

(i) The model performance for O; and NO, in Beijing was good and comparable with other
applications of the CMAQ model by Li et al. (2012). However, the model performance in

Guangzhou of the PRD region was not as good as that in Beijing. The model-observation
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difference in Guangzhou is mainly caused by the underestimation of the emissions inventory.
If the emissions are improved, the WRF-Chem model will well simulate the mixing ratios of
considered chemical species. Take Beijing as an example, we added the comparison of
simulated and observed O; at six sites in the BTH (Fig. R3), with an RC of 0.84, NMB of
-4.0%, NME of 35.0%, and I10A of 0.91 , better than the results of Li et al. (2012) and Wang
et al. (2010).
(if) Although there are some differences in HONO simulations, we have significantly
improved the HONO simulations in both daytime and nighttime.
(iii) The model performance for OH in Guangzhou was good; whereas, that for HO, was
underestimated. This underestimation was mainly associated with the underestimation of the
AVOCs emissions (Wang et al., 2014).
3. In page 809, line 15-17: other OH primary sources, such as HCHO photolysis, is widely
accepted. Add them!

According to the previous studies (Alicke et al., 2003; Ren et al., 2003; Lu et al., 2012),
the HCHO photolysis is not the direct source of OH. The reaction product of HCHO
photolysis is HO,, which contributes to the OH formation via the reaction of HO, with NO.

The photochemistry of HCHO is below (Meller and Moortgart, 2000),

HCHO+hv—H+HCO (1)
HCHO+hv—=H,+CO (2)
H+O,—~HO, (3)
HCO+0,~HO,+CO (4)
HO,+NO—~OH+NO, (5)

So we have added “the HO, to OH conversion process (HO»+NO)” in the Introduction

section: “OH is formed primarily through the photolysis of Og, nitrous acid (HONO), hydrogen

peroxide (H,O,), the reactions of O3 with alkenes, and the HO, to OH conversion process

(HO,+NO) (Platt et al., 1980; Crutzen and Zimmermann,1991; Atkinson and Aschmann, 1993;

Fried et al., 1997; Paulson et al., 1997).”

4. In page 809, line 27: if daytime HONO could reach ppb level, it is within the detect limit of
most HONO measurement instruments. Do you mean specific instrument here?
According to your suggestions, we have revised them in the Introduction section: “After

sunrise, HONO mixing ratios are usually in low concentrations due to the strong photolysis of
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HONO.”

5. In page 813, line 10-14: ambient HONO is correlated with NO; as a result of secondary HONO
formation instead of HONO direct emission since HONO photolysis lifetime is only about 15 min
in the noontime. So why the correlation is the reason for that HONO/NOx ratio is used as a HONO
emission factor?

According to your suggestions, we have revised them in the Introduction section: “This is the

reason why the recent CalNex 2010 (California Research at the Nexus of Air Quality and Climate

Change) study found a very strong positive correlation (R*= 0.985) between HONO flux and the

product of NO, concentration and solar radiation at Bakersfield site (Ren et al., 2011).”

6. In page 814, line 4-7: an annular denuder and an absorption photometer were used for HONO
measurement. How are their results comparing to, such as DOAS? How are they compared to each
other?

As described in Section 2.1: “HONO observations were conducted using two annular denuders

at the campus of Peking University (PKU) (39°59'N, 116" 18'E) in Beijing on 17-20 August 2007

(Spataro et al., 2013) and a long path absorption photometer at the Backgarden (BG) supersite

(23°30'N, 113 10'E), about 60 km northwest of Guangzhou on 3—31 July 2006 (X. Li et al., 2012).”

(i) HONO can be measured by various techniques, e.g., spectroscopic techniques and wet
chemical techniques Differential optical absorption spectroscopy (DOAS) detects HONO by
its specific UV absorption ranges with detection limits in the order of 100 ppt (Platt et al.,
1980). Wet chemical techniques, which operate HONO sampling on humid/aqueous surfaces,
include rotated wet annular denuders and the long path absorption photometer (LOPAP).
The techniques have detection limits in the order of few ppt, but suffer from chemical
interferences caused by, e.g., NO, and phenol reaction or by NO, and SO, (Gutzwiller et al.,
2002; Spindler et al., 2003). However, since the LOPAP instrument collects HONO even at
low pH, these chemical interferences are minimized (Kleffmann et al., 2002, 2006). That
means the HONO measured by the wet chemical techniques (e.g., annular denuder and
LOPAP) could be compared to that by the DOAS.

(ii) Both being the wet chemical techniques, the annular denuder and the LOPAP could be

comparable.
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Fig. R1. Correlations of the unknown daytime HONO source (Pumnown) (PPb h™%) with NO, mixing

ratios (ppb) and [NO,] J(NO,) (ppb s ) in (a), (b) the coastal regions of China, (c), (d) the other

countries, and (e), (f) the globe, respectively, based on the field experiment data shown in Fig. 1 in

the revised version.
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maximum uncertainty range according to the previous studies above) in the slope factor (19.60);

Case Ry is the same as case R, with a decrease of 25% in the slope factor (19.60).
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Table R1.The calculated unknown daytime HONO source (Punnown), NO2 mixing ratios and photolysis frequency of NO, [J(NO,)] from field experiments in Figure
1.

P NO J(NO
Site Date Time Hknow [NO:] ( 3 2?1 Measurement techniques /Uncertainties Reference
(ppb h™) (ppb) (x107s7)
09:30 2.36 29.65 2.31 HONO: WD/IC;
10:30 3.57 36.46 4.09 NO,: estimated from NO and NO,
Xinken 2004.10.23- 11:30 4.39 39.51 5.46 (measured by the NO-O3 Su et al. (2008)
(22.6N, 2004.10.30 12:30 4.90 33.33 5.83 chemiluminescence detector (Kondo et Sy et all (2011)
113.6E) 13:30 3.96 33.54 5.93 al., 1997))/22%; '
14:30 2.93 32.43 4.92 J(NO,): TUV/18%;
15:30 2.46 26.94 3.85 Punknown: 10~30%.
8:00 2.59 22.66 6.29
10:00 1.66 22.67 8.16
2007.08.17
12:00 1.00 24.09 8.35
14:00 3.12 19.39 6.82
8:00 1.39 27.96 6.29 HONO: Annular denuders:
10:00 3.52 21.37 8.16 ANNUTAT denuders,
Beijing 2007.08.18 NO,: means of commercial ECOTECH
12:00 4.12 16.66 8.35 )
(39.99N, Ltd. (Australia analyzer)/ 1%; Spataro et al. (2013)
14:00 2.06 12.90 6.82
116.30E) J(NO,): calculated by J(HONO);
8:00 4.38 29.50 6.29
10:00 5.91 37.53 8.16
2007.08.19
12:00 2.26 18.67 8.35
14:00 0.73 12.54 6.82
8:00 5.51 36.69 6.29
2007.08.20

10:00 6.57 40.94 8.16
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12:00 2.59 18.78 8.35
14:00 4.18 18.79 6.82
10:00 2.87 27.62 5.45
11:00 3.82 32.62 6.59 HONO: LOPAP;
Tung Chung
2011.08.25- 12:00 5.34 31.31 7.41 NO,: TEI;
(22.30N, . . Wau et al. (2013)
2011.08.31 13:00 4.90 27.86 7.92 J(NO,): Optical actinometer.
113.93€)
14:00 4.80 24.40 7.17
15:00 4.12 23.33 6.02
10:30 0.03 - 4.73
11:00 0.03 - 6.03 HONO: LOPAP;
11:30 0.06 4.23 8.16 NO,: estimated from NO and NO,
Alaska 2009.03.13 12:00 0.09 - 8.81 (measured by the NO-O3
(71.32N, 2009' 04' 1 12:30 0.05 - 9.46 chemiluminescence detector; Villena et al. (2011)
156.65W) o 13:00 0.08 - 8.69 J(NO,): estimated as a function of solar
13:30 0.07 17.31 7.63 zenith angle using the TUV radiative
14:00 0.05 12.24 6.33 transfer model.
14:30 0.03 8.85 4.79
HONO: LOPAP;
L NO,: Custom-built analyzer using the
Michigan I .
2008.07.17- chemiluminescence technique;
(45.50N, noon 0.35 1.00 8.48 . ) N. Zhang et al. (2012)
84.70W) 2008.08.07 J(NO,): estimated as a function of UV
' measured by the TUV radiative transfer
model/10%.
Michigan HONO: Two-channel measurement
(45.50N, 2000.07.27 noon 1.60 0.13 8.48 system (Zhou et al., 1999); Zhou et al. (2002a)

84.70W)

NO,: TEI Model.
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10:00 0.11 2.15 5.39
11:00 0.10 138 6.26 HONO: LOPAP/12%;
Spain 2008.07.17- 12:00 0'08 0'95 6'76 NO,: Droplet Measurement Technologies
(37.10N, 2008.08.07 13:00 0'09 0.84 6'68 (Hosaynali-Beygi et al., 2011) /8%; Sé&gel et al. (2011)
6.74W) (cloud-free) 14:00 0'08 0'79 6'03 J(NO,): Filter radiometers/5%;
. . . . I:)unknown: 18%-
15:00 0.05 0.66 4.62
New York 1998.06.26 HONO: Two-channel measurement
(42.09N, 1998' 07' 1 noon 0.22 1.00 8.48 system (Zhou et al., 1999); Zhou et al. (2002b)
77.21WV) R NO,: TEI Model.
Santiago 2005.03.08 HONO: LOPAP; Elshorbany et al
(33.45<5, o noon 1.70 10.00 8.00 NO,: DOAS-OPSIS optical system; yetal
2005.03.20 . . (2009)
70.67<W) J(NO,): Filter radiometers.
10:00 0.40 7.50 7.29
11:00 0.59 6.02 777 HONO: LP-DOAS/5%;
Houston 12:00 0'74 5'45 8'03 NO,: LP-DOAS /3%;
(29.76N, 2009.04.21 13:00 0'66 4'89 8'03 J(NO,): SAFS; Wong et al. (2012)
95.37W) 14:00 0'51 5'45 7'76 Punknown: 10~20%.
15:00 0.57 5.91 7.18
10:00 0.05 6.04 5.84
Colorad 11:00 0.08 5.49 6.39 HONO: NI-PT-CIMS;
olorado
(40.05°N 2011.02.19- 12:00 0.46 2.39 6.64 NO,: a cavity ring-down spectrometer VandenBoer et al.
105 lOO‘W,) 2011.02.25 13:00 0.37 1.55 6.39 (Wagner et al., 2011)/5%; (2013)
' 14:00 0.28 1.27 6.02 J(NO,): Filter radiometers.
15:00 0.22 1.47 5.22
Jdich 2003.07.29 noon 0.50 0.35 6.63 HONO: LOPAP; Kleffmann et al. (2005)
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(50.92N,

NO,: Chemiluminescence analyzer

6.36E) equipped with a photolytic converter for
NO, to NO conversion;
J(NOy,): derived from actinic flux spectra
measured by a scanning
spectroradiometer.
10:00 0.42 3.91 6.31
11:00 0.38 3.42 7.76
2009.07.09- 12:00 0.52 3.14 8.08
2009.07.27 13:00 0.67 3.00 8.24 HONO: Wet chemical derivatization
Paris 14,00 0.38 3.00 7.29 (SA/NED), HPLC detection
15:00 0.35 3.11 7.88 (NitroMAC)/12%; )
(40.72N, . . Michoud et al. (2014)
221F) 10:00 0.08 10.49 1.16 NO,: LurTunoI ch_emllummescence/S%;
11:00 0.11 10.49 1.80 J(NO,): filter radiometer/ 20-25%.
2010.01.15- 12:00 0.18 9.44 2.60
2010.02.15 13:00 0.21 8.76 2.20
14;00 0.20 9.12 2.34
15:00 0.22 9.07 1.99

WD/IC: Wet Denuder sampling/lon Chromatograph analysis system; TUV: Ultraviolet-Visible Model; TEI: Thermo Environmental Instruments; LOPAP: Long path

absorption photometer; LP-DOAS: Long path Differential Optical Absorption Spectroscopy instrument; SAFS: scanning actinic flux spectroradiometer;

NI-PT-CIMS: Negative-lon Proton-Transfer Mass Spectrometer; SA/NED: an aqueous sulphanilamide/ N-(1-naphthyl)-ethylenediamine solution; NitroMAC: an

instrument developed at the laboratory (Afif et al., 2014); HPLC: High Performance Liquid Chromatography.

Note that: Since J(NO;) data of Wu et al. (2012), N. Zhang et al. (2012), Zhou et al. (2002b), VandenBoer et al. (2013), Kleffmann et al. (2005) were not measured,

14



they were calculated from the J(HONO) measurement data (J(NO,) = 5.3J(HONO)) (Kraus and Hofzumahaus, 1998); J(NO,) data of Zhou et al. (2002ab) were
derived from the campaign of N. Zhang et al. (2012) (The experiments were conducted in summer and the studied sites were close to each other). J(NO2) data of
Spataro et al. (2013) were also calculated from the J(HONO) at noon (J(NO,) = 5.3J(HONO)), then we computed the hourly J(NO;) (8:00~14:00 LST) through
multiplying by the cosine of solar zenith angle. The NO, mixing ratios of N. Zhang et al. (2012) and Zhou et al. (2002b) were not shown and derived from NOy

mixing ratios. Similarly, NO, mixing ratios of Kleffmann et al. (2005) were inferred from NO mixing ratios.
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Table R2. Performance metrics of WRF-Chem meteorology simulations in August 2007 (Wang et al., 2014)

Temperature(C) Relative Humidity (%) Wind Speed(m/s) Wind direction(deg) Reference

RMSE MB IOA RMSE MB IOA RMSE MB IOA RMSE MB IOA

2.54 0.23 0.90 16.30 -5.46 0.78 2.46 1.61 0.56 99.25 259 0.65 Thiswork
-0.88 0.90 -1.30 0.78 2.06 0.89 0.65 247 (Wang et al., 2010b)
0.53 0.88 -1.06 0.86 147 0.64 0.62 2.59 (Lietal., 2012)

3.1 0.8 17.4 5.7 2.2 11 60.9 8.2 (H. Zhang et al,

2012)
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