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ABSTRACT

Introduction:  Infectious diseases pose a significant
global  health  and  economic  burden,  underscoring  the
critical  need  for  precise  predictive  models.  The  Baidu
index  provides  enhanced  real-time  surveillance
capabilities that augment traditional systems.

Methods:  Baidu  search  engine  data  on  the
keyword  “fever”  were  extracted  from  255  cities  in
China  from  November  2022  to  January  2023.  Onset
and peak dates for influenza epidemics were identified
by  testing  various  criteria  that  combined  thresholds
and consecutive days.

Results:  The most effective scenario for indicating
epidemic  commencement  involved  a  90th  percentile
threshold  exceeded  for  seven  consecutive  days,
minimizing  false  starts.  Peak  detection  was  optimized
using  a  7-day  moving  average,  balancing  stability  and
precision.

Discussion:  The  use  of  internet  search  data,  such
as  the  Baidu  index,  significantly  improves  the
timeliness and accuracy of disease surveillance models.
This innovative approach supports faster public health
interventions  and  demonstrates  its  potential  for
enhancing epidemic monitoring and response efforts. 

 

Infectious  diseases  are  a  leading  cause  of  death  and
disability worldwide, imposing a significant burden on
public  health  and  economic  stability  (1).  The  recent
increase  in  emerging  infectious  diseases  highlights  the
urgent  need  for  accurate  disease  propagation
predictions (2–3). The widespread use of internet data,
particularly  from  platforms  like  Baidu,  provides
complementary  real-time  insights  that  enhance
traditional  infectious  disease  surveillance  mechanisms
(4–5).  The  Baidu  index,  distinguished  by  its  superior

forecasting  accuracy  and  stability  (6),  has  emerged  as
an  invaluable  asset  for  enriching  existing  surveillance
systems.

This study aimed to develop a surveillance model for
epidemiological  trends  using  the  Baidu  index  as  a
cornerstone.  Precise  trend  detection  promises  to
facilitate  prompt  and  effective  public  health
interventions (7). 

METHODS
 

Data Source
This  study  utilized  data  from  the  Baidu  search

engine,  extracted  from  the  publicly  accessible  Baidu
Index  website,  covering  trend  analyses  across  31
provincial-level  administrative  divisions  (PLADs)  in
the  Chinese  mainland.  The  research  focused  on
tracking the keywords “fever,” including “fa re” and “fa
shao”  in  Chinese,  to  analyze  coronavirus  disease  2019
(COVID-19)-related  data  trends  and  compiled  data
from  255  cities.  Notably,  China  enforced  a  dynamic
COVID-zero  strategy  between  2019  and  2022  and
initiated  a  pivotal  policy  transition  on  November  11,
2022, ultimately abandoning the COVID-zero strategy
on December 7, 2022 (8).

Baseline  data  were  established  using  Baidu  Index
data  from  August  to  October  2020–2022  for  cities
without  pandemic  activity.  The  year  with  the  lowest
average  index  was  selected.  If  outbreaks  occurred
during these months, data from May to July were used.

This study investigated the 2023 influenza outbreak
using  data  collected  from  November  1,  2022,  to
January  2,  2023.  Data  from  the  northern  city  of
Weifang and the southern city of Yichang were used to
identify  regional  variations.  To  avoid  the  influence  of
the  COVID-19  pandemic,  pre-2019  influenza-related
internet  search data  were  used.  Data  from October  to
December  2018  served  as  the  baseline  for  adjusting
changes in internet usage over time. 
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Onset Indicators
Various  thresholds,  paired  with  criteria  for

consecutive  days,  were  used  to  pinpoint  the  precise
start  of the influenza epidemic.  First,  thresholds based
on  the  70th,  80th,  and  90th  percentiles  of  days  with
non-zero  values  on  the  Baidu  index  were  established.
These  percentiles  spanned  from  August  1,  2020,  to
November 1, 2020. The onset criteria were defined as
the  Baidu  index  exceeding  the  thresholds  for  at  least
three  consecutive  days  or  a  longer  sequence  of  seven
consecutive  days.  This  criterion  was  applied
universally,  resulting  in  six  scenarios.  To  mitigate  the
influence of extraneous variables on the search index, a
three-day  moving  average  was  incorporated  into  the
analysis. 

Peak Indicators
The real-time Baidu index from November 1, 2022,

to  January  2,  2023,  was  compared  to  a  historical
baseline calculated as the moving average of the Baidu
index  from  2020  to  2021.  The  Baidu  Excess  Search
index,  which  measures  excess  search  activity,  was
calculated using the following formula:

∑ (∫ x − ∫ n)
∫ mBaidu Excess Search index = 

Here,  x  denotes  the  real-time  Baidu  index,  n
represents the n-day moving average of the Baidu index
for  the  historical  period,  and  m  denotes  the  m-day
moving average for the same period.

To  determine  the  peak  date  reflecting  the  highest
surge in search volume attributable to new cases in the
current  outbreak,  we  adjusted  for  the  influence  of
other factors and diseases on the keyword search index.
The  optimal  “m”  value  for  the  moving  average  was
determined  by  evaluating  three  scenarios:  m=3,  m=7,
and m=3l (assuming “l” is defined in the context). The
“m” value was selected by comparing the outcomes of
these scenarios. To minimize the impact of extraneous
factors, we applied the “m”-day moving average for the
historical Baidu index.

Subsequently,  a  city’s  peak  was  identified  based  on
two  criteria,  with  outcomes  compared  to  render  a
judgment:  the  Baidu  Engine  Excess  Search  index
demonstrated  an  abnormal  rise  from  the  start  date
followed  by  a  decline  for  three  to  five  consecutive
days (1). 

Study Structure
Baidu index data from 331 Chinese cities underwent

a  stringent  quality  assessment.  This  process  excluded

76 cities based on two criteria. First, cities with a Baidu
index  below  the  30th  percentile  were  excluded.
Second,  cities  reporting  a  zero  index  for  any  week
between  August  1  and  November  31,  2022,  were
removed  (Figure  1).  After  establishing  the
methodology  and  confirming  its  efficacy  using  the
testing  data,  influenza  search  data  were  used  to
corroborate its versatility. 

RESULTS
 

Evaluation and Comparison of
Onset Criteria

Baseline  threshold  assessment.  A  comparative
analysis  of  the  average  Baidu  index  and  standard
deviation  was  conducted  across  cities  without
pandemics  during  August–October  2020,  2021,  and
2022.  The  year  2020,  demonstrating  the  lowest
average,  was  subsequently  chosen  as  the  reference  for
establishing  the  threshold  (Supplementary  Figure  S1,
available at https://weekly.chinacdc.cn/).

The  criterion  combining  the  90th  percentile
threshold  with  seven  consecutive  days  exceeding  this
threshold identified the fewest epidemic onsets among
the  six  scenarios.  Therefore,  this  combination  was
adopted to define the commencement of an outbreak.

Onset  criteria  evaluation revealed that  the  epidemic
began  on  November  9  in  more  northern  cities  and
PLADs, while southern cities and PLADs tended to see
an  onset  date  of  December  28  (Figure  2A). 

Criteria Evaluation for Peak Identification
Daily  Baidu  engine  excess  search  values  and  peak

dates were calculated for m-values of 3, 7, and 31. An
m-value  of  3  exhibited  data  fluctuations  rather  than a
consistent  trend  (Supplementary  Table  S1).
Conversely, an m-value of 31 blurred details and risked
distortion. An m-value of 7 provided stable results and
was  chosen  for  its  reliable  measurement,  minimizing
noise  and  avoiding  the  loss  of  significant  data
variations.

Peak  criteria  evaluation.  A  criterion  of  three
consecutive  days  of  decline  adequately  signaled  the
peak in Sanya, Kashi, and Baishan, but five consecutive
days  did  not.  Therefore,  a  three-day  decline  was
designated  as  the  criterion.  Applying  this  criterion  to
255  cities,  eight  cities  had  not  reached  their  peak  by
January 2, 2023 (Figure 2B).

Northern cities experienced a median ILI onset date
of  December  9  (interquartile  range:  December  4–10),
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which was slightly earlier than the median onset date of
December  11  (interquartile  range:  December  9–13)
observed in southern cities. These data suggest that the
influenza  pandemic  was  initiated  earlier  in  northern
cities than southern cities.

Northern  cities  peaked  around  December  18
(interquartile  range:  December  17–20),  whereas
southern  cities  peaked  later  on  December  20
(interquartile  range:  December  17–23),  indicating
earlier pandemic intensification in the north.

Comparison  with  official  reports.  The  research
findings indicated a pandemic onset date of December
8,  consistent  with  results  from  the  China  CDC  that
over 96% of cities passed their peak ILI activity before
January 2023 (9). The results of this study were highly
consistent with nucleic acid assay results. Additionally,
the  peak  dates  for  the  Beijing  (December  13)  and
Tianjin (December 17) municipalities aligned with the
China  CDC  reports  in  December  14  and  19,
respectively.

Furthermore, the study observed a sharp increase in
search  volume  starting  on  December  9  in  northern
cities  and  December  11  in  southern  cities.  This
increase corresponds with the rise in ILI% reported by
the China CDC from 824 sentinel hospitals during the

50th week (December 12–18) (10).
Fever  clinic  visit  data,  as  reported  by  the  China

CDC, peaked on December 23, 2022 (11). Our study
found that the peak occurred from December 18 to 20,
2022,  suggesting  that  the  Baidu  Index  may  be  a
leading  indicator  of  healthcare  utilization  during  an
outbreak.

Overall, the China CDC data on ILI percentage and
fever  clinic  visits  support  the  study’s  findings,
validating  the  methodology  and  the  use  of  search
engine  data  as  a  reliable,  real-time  indicator  of
pandemic spread and intensity. 

Validation
To  test  our  model’s  effectiveness,  we  analyzed  the

2023 influenza  outbreak  (January  1  to  April  1,  2023)
in  northern  and  southern  PLADs,  Yichang,  and
Weifang  to  demonstrate  its  utility  across  different
regions.  We  used  October  to  December  2018  as  our
baseline  to  account  for  changes  in  internet  usage.
Outbreak  onset  was  determined  using  an  80th
percentile  threshold  of  search  volume  for  seven
consecutive days, a method that proved effective across
all  regions.  For  peak  detection,  we  used  a  three-day
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continuous  decline  in  search  activity  after  an  initial
increase, with calculations based on a three-day moving
average  (m-value).  This  approach  allowed  for  rapid,
minimal  data  analysis  while  accurately  capturing  the

outbreak peak.
 

Validation Results
The  onset  dates  for  Northern  and  Southern  China
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FIGURE 2. Onset dates and peak dates across 255 cities in various PLADs of China. (A) Onset dates evaluation across 255
cities in various PLADs of China; (B) Peak dates evaluation across 255 cities in various PLADs of China.
Note: Each row corresponds to a PLAD, and each colored block represents a city. The color gradient indicates the timing:
shades closer to red represent earlier times, while shades closer to green indicate later times.
Abbreviation: PLAD=provincial-level administrative division.
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were  February  20  and  February  26,  respectively,  and
February  25  and  February  27  for  Weifang  and
Yichang,  respectively. Table  1 presents  the  peak  dates
for  Northern  China,  Southern  China,  Yichang,  and
Weifang. 

Comparison with official reports
ILI percentages reported by the China CDC rose in

Northern and Southern China during week 9 of 2023
(February  27–March  5),  remained  high  in  week  10
(March  6–12),  and  declined  in  week  11  (March
13–19).  The  onset  and  peak  dates  for  ILI  activity  in
these regions aligned with these results.

Peak  dates  in  Yichang  (March  16)  and  Weifang
(March  10)  preceded  the  dates  for  the  highest  ILI%
(March  29  and  March  20,  respectively).  The  median
dates for the three highest ILI% (March 26 and March
16)  were  over  10  and  7  days  later,  respectively
(Figure  3).  Additionally,  the  epidemic  outset  period
reported by the Yichang CDC and Weifang CDC was
week  9  in  2023,  consistent  with  our  outset  dates  of
February 27 and February 25. 

DISCUSSION

This  research  underscores  the  vital  role  of  search
engine analytics in bolstering public health surveillance
and  early  warning  systems.  By  leveraging  internet
search data, this study demonstrates the potential for a
more nuanced and immediate understanding of disease
dynamics,  facilitating  the  early  identification  of  both
pandemic  outbreaks  and  seasonal  epidemic  patterns.
Using  varied  threshold  levels,  this  approach  discerned
the preliminary and peak phases of disease spread more
rapidly and accurately than traditional methods.

As a potential supplement to traditional surveillance
systems,  internet  search  data  has  shown  promise  in
identifying  trends  and  peak  timing  before  official
reports  (December  12–18,  December  23,  2022)  (10).
This  earlier  detection is  attributable  to the immediacy

of internet data, which circumvents lengthy processing
and validation steps required for official reporting, and
its  ability  to  reflect  real-time  shifts  in  public  concern
and interest.

Validation  in  two  cities  under  seasonal  influenza
scenarios  in  Northern  and  Southern  China  has
confirmed  that  this  procedure  is  extrapolatable  for
identifying the onset and peak of respiratory infectious
diseases. The emergence of novel respiratory pathogens
is  unpredictable,  and  traditional  surveillance  systems
often  struggle  to  adapt  quickly  when  a  new  pathogen
spreads  rapidly  and  causes  a  pandemic.  Due  to  the
ready  availability  of  data  and  the  simplicity  of  the
method,  this  procedure  can  serve  as  an  alternative
option.  Moreover,  it  remains  timely  and  effective  in
detecting patterns even when epidemiological trends of
seasonal respiratory diseases change.

In  application,  different  thresholds  may  need  to  be
adopted  based  on  the  actual  conditions  in  areas  with
varying  population  sizes,  search  behaviors,  climates,
and  epidemiological  characteristics  of  diseases.  This
study analyzed only 255 cities,  excluding those with a
continuous  Baidu  index  of  zero.  This  exclusion  could
be related to the scale of internet users and their online
habits.  The  timeliness  of  detection  in  northern  cities
was  earlier  than  in  southern  cities,  potentially  due  to
the  stable  seasonal  epidemic  trends  historically
observed  in  the  north,  typically  characterized  by  a
single  peak  in  cases.  Additionally,  population  size
might  play  a  role  in  the  timeliness  of  detection.
Weifang has  a  population of  9.4  million compared to
Yichang’s  4  million,  suggesting  that  the  earlier
detection in Weifang might also be related to its larger
population size.

This  study is  subject  to some limitations.  First,  due
to the lack of referential data from surveillance systems
during the pandemic, this study was unable to validate
the  results  for  the  255  cities.  Second,  as  the  study
aimed to provide a scalable and simple tool, it did not
account  for  other  factors  that  could  affect  Baidu
searches, which may impact the accuracy of the results. 

 

TABLE 1. Evaluation and comparison of criteria for reaching the peak.

Region
m=3 m=7 m=31

Excess search index Peak date Excess search index Peak date Excess search index Peak date

Northern PLADs 36.69 March 10 39.37 March 16 42.11 March 13

Southern PLADs 24.00 March 14 30.70 March 09 24.07 March 14

Yichang 39.87 March 16 36.75 March 10 39.04 March 16

Weifang 32.46 March 10 24.09 March 14 30.66 March 9

Abbreviation: PLADs=provincial-level administrative divisions.
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FIGURE 3. Onset  and  peak  dates  of  the  influenza  epidemic  in  2023.  (A)  Onset  and  peak  dates  evaluation  in  northern
PLADs.  (B)  Onset  and  peak  dates  evaluation  in  southern  PLADs.  (C)  Onset  and  peak  dates  evaluation  in  Yichang.  (D)
Onset and peak dates evaluation in Yichang.
Note:  The  green  dotted  line  represents  the  outset  date  identified  in  this  study,  while  the  green  block  indicates  the
corresponding officially reported week. The red dotted line signifies the estimated peak time of the epidemic based on this
study, and the red block represents the officially reported week for the peak.
Abbreviation: PLAD=provincial-level administrative division.
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SUPPLEMENTARY FIGURE S1. Comparison of average Baidu index in different years.
Note: Red refers to the smallest mean and standard deviation.
 

SUPPLEMENTARY  TABLE S1. Comparison  of  m-value  in  peak  date  and  comparison  peak  date  in  different  criteria  for
reaching the peak

City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Beijing 2022/12/13 2022/12/13 2022/12/12 2022/12/13 2022/12/12

Tianjin 2022/12/16 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Shijiazhuang 2022/12/14 2022/12/9 2022/12/17 2022/12/9 2022/12/17

Hengshui 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Zhangjiakou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Chengde 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Qinhuangdao NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Langfang 2022/12/13 2022/12/11 2022/12/12 2022/12/11 NA

Cangzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Baoding 2022/12/11 2022/12/10 2022/12/11 2022/12/10 2022/12/11

Tangshan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Handan 2022/12/9 2022/12/12 2022/12/17 2022/12/12 2022/12/17

Xingtai 2022/12/10 2022/12/8 2022/12/8 2022/12/8 2022/12/8

Taiyuan 2022/12/19 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Datong 2022/12/17 2022/12/17 2022/12/17 2022/12/17 NA

Changzhi 2022/12/19 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xinzhou 2022/12/17 2022/12/23 2022/12/23 2022/12/23 2022/12/23

Jinzhong 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Linfen 2022/12/22 2022/12/22 2022/12/22 2022/12/22 NA

Jincheng 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17
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Continued

City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Shuozhou NA 2022/12/17 2022/12/17 2022/12/17 NA

Yangquan NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Lvliang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huhehaote 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Baotou 2022/12/17 2022/12/17 2022/12/18 2022/12/17 2022/12/18

Erdos NA 2022/12/21 2022/12/17 2022/12/21 2022/12/17

Xilinguolemeng NA 2022/12/25 2022/12/18 2022/12/25 NA

Chifeng 2022/12/17 2022/12/17 2022/12/17 2022/12/17 NA

Tongliao NA 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Hulunbeier 2022/12/26 2022/12/26 NA 2022/12/26 NA

Shenyang 2022/12/17 2022/12/16 2022/12/16 2022/12/16 2022/12/16

Dalian 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Panjin NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Anshan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Chaoyang NA 2022/12/21 2022/12/17 2022/12/21 NA

Jinzhou 2022/12/17 2022/12/17 2022/12/16 2022/12/17 2022/12/16

Tieling NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Dandong 2022/12/16 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Fushun 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huludao NA 2022/12/20 2022/12/17 2022/12/20 2022/12/17

Changchun 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huainan 2022/12/22 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Lu'an 2022/12/25 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Chuzhou 2022/12/18 2022/12/17 2022/12/18 2022/12/17 2022/12/18

Huabei NA 2022/12/24 2022/12/24 2022/12/24 2022/12/24

Fuyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Anqing 2022/12/17 2022/12/18 2022/12/17 2022/12/18 2022/12/17

Bengbu 2022/12/17 2022/12/17 2022/12/17 2022/12/17 NA

Wuhu 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Bozhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Fuzhou 2022/12/26 2022/12/25 2022/12/25 2022/12/25 2022/12/25

Putian 2022/12/22 2022/12/28 2022/12/28 2022/12/28 2022/12/28

Sanming 2022/12/27 NA 2022/12/27 NA NA

Longyan 2022/12/24 2022/12/26 2022/12/27 2022/12/26 2022/12/27

Xiamen 2022/12/25 2022/12/26 2022/12/25 2022/12/26 2022/12/25

Quanzhou 2022/12/26 2022/12/27 2022/12/26 2022/12/27 2022/12/26

Zhangzhou 2022/12/23 2022/12/24 2022/12/28 2022/12/24 2022/12/28

Ningde 2022/12/22 2022/12/25 2022/12/25 2022/12/25 2022/12/25

Nanping 2022/12/16 2022/12/16 2022/12/16 2022/12/16 NA

Nanchang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Jiujiang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17
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Continued

City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Fuzhou 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Shangrao 2022/12/25 2022/12/23 2022/12/21 2022/12/23 2022/12/21

Ganzhou 2022/12/22 2022/12/17 2022/12/22 2022/12/17 2022/12/22

Ji'an 2022/12/19 2022/12/19 2022/12/18 2022/12/19 NA

Pingxiang NA NA 2022/12/18 NA NA

Yichun 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Jinan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Binzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Qingdao 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Yantai 2022/12/18 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Linyi 2022/12/22 2022/12/22 2022/12/21 2022/12/22 2022/12/21

Weifang 2022/12/20 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Zibo 2022/12/21 2022/12/20 2022/12/17 2022/12/20 2022/12/17

Dongying 2022/12/22 2022/12/23 2022/12/17 2022/12/23 NA

Liaocheng 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Heze 2022/12/17 2022/12/21 2022/12/17 2022/12/21 2022/12/17

Zaozhuang 2022/12/25 2022/12/25 2022/12/25 2022/12/25 2022/12/25

Dezhou 2022/12/20 2022/12/21 2022/12/20 2022/12/21 2022/12/20

Weihai 2022/12/26 2022/12/26 2022/12/26 2022/12/26 NA

Jining 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Taian 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Rizhao 2022/12/19 2022/12/17 2022/12/19 2022/12/17 2022/12/19

Zhengzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Nanyang 2022/12/17 2022/12/16 2022/12/17 2022/12/16 2022/12/17

Xinxiang 2022/12/16 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Kaifeng 2022/12/14 2022/12/14 2022/12/17 2022/12/14 2022/12/17

Jiaozuo 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Pingdingshan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xuchang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 NA

Anyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Zhumadian 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xinyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Hebi NA 2022/12/17 2022/12/16 2022/12/17 2022/12/16

Zhoukou 2022/12/19 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Shangqiu 2022/12/16 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Luoyang 2022/12/13 2022/12/13 2022/12/17 2022/12/13 2022/12/17

Luohe 2022/12/21 2022/12/23 2022/12/17 2022/12/23 NA

Puyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Sanmenxia 2022/12/14 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Jiyuan NA NA 2022/12/17 NA 2022/12/17

Wuhan 2022/12/14 2022/12/14 2022/12/16 2022/12/14 2022/12/16
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Continued

City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Huangshi 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Jingzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xiangyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huanggang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Jingmen 2022/12/16 2022/12/16 2022/12/17 2022/12/16 2022/12/17

Yichang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Shiyan 2022/12/15 2022/12/16 2022/12/15 2022/12/16 2022/12/15

Suizhou NA 2022/12/17 2022/12/17 2022/12/17 NA

Enshi 2022/12/11 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Ezhou NA 2022/12/15 2022/12/16 2022/12/15 NA

Xianning 2022/12/20 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xiaogan 2022/12/14 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Changsha 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Yueyang 2022/12/20 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Hengyang 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Zhuzhou NA 2022/12/21 2022/12/21 2022/12/21 NA

Xiangtan NA 2022/12/26 2022/12/17 2022/12/26 NA

Yiyang 2022/12/20 2022/12/20 2022/12/20 2022/12/20 NA

Chenzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Xiangxi NA NA NA NA NA

Loudi 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huaihua NA 2022/12/20 2022/12/20 2022/12/20 2022/12/20

Changde 2022/12/22 2022/12/23 2022/12/23 2022/12/23 2022/12/23

Yongzhou 2022/12/17 2022/12/17 2022/12/20 2022/12/17 NA

Shaoyang 2022/12/24 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Guangzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Shenzhen 2022/12/21 2022/12/22 2022/12/21 2022/12/22 2022/12/21

Dongguan 2022/12/21 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Yunfu 2022/12/20 2022/12/27 2022/12/27 2022/12/27 NA

Foshan 2022/12/20 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Zhanjiang 2022/12/21 2022/12/21 2022/12/21 2022/12/21 NA

Jiangmen 2022/12/25 2022/12/25 2022/12/24 2022/12/25 2022/12/24

Bazhong NA 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Neijiang 2022/12/19 2022/12/18 2022/12/17 2022/12/18 2022/12/17

Luzhou NA 2022/12/16 2022/12/17 2022/12/16 2022/12/17

Deyang 2022/12/17 2022/12/16 2022/12/16 2022/12/16 2022/12/16

Leshan NA 2022/12/19 2022/12/17 2022/12/19 2022/12/17

Zigong 2022/12/15 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Ya'an NA 2022/12/23 NA 2022/12/23 NA

Meishan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Liangshan 2022/12/16 2022/12/16 2022/12/17 2022/12/16 NA
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City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Guiyang 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Qiannan 2022/12/20 2022/12/20 2022/12/20 2022/12/20 NA

Zunyi 2022/12/21 2022/12/20 2022/12/17 2022/12/20 2022/12/17

Qiandongnan 2022/12/18 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Tongren 2022/12/23 2022/12/23 2022/12/20 2022/12/23 2022/12/20

Anshun 2022/12/20 2022/12/19 2022/12/20 2022/12/19 2022/12/20

Bijie 2022/12/25 2022/12/23 2022/12/24 2022/12/23 NA

Qianxinan NA 2022/12/21 2022/12/22 2022/12/21 2022/12/22

Kunming 2022/12/13 2022/12/17 2022/12/16 2022/12/17 2022/12/16

Yuxi 2022/12/19 2022/12/19 2022/12/19 2022/12/19 NA

Chuxiong 2022/12/17 2022/12/19 2022/12/17 2022/12/19 2022/12/17

Dali 2022/12/26 2022/12/26 2022/12/26 2022/12/26 2022/12/26

Zhaotong NA 2022/12/23 2022/12/16 2022/12/23 2022/12/16

Honghe 2022/12/16 2022/12/16 2022/12/16 2022/12/16 NA

Qujing 2022/12/16 2022/12/17 2022/12/17 2022/12/17 NA

Lincang NA 2022/12/26 2022/12/18 2022/12/26 NA

Pu'er 2022/12/27 2022/12/17 2022/12/17 2022/12/17 NA

Dehong NA NA 2022/12/17 NA NA

Xi'an 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Ankang NA 2022/12/21 2022/12/17 2022/12/21 2022/12/17

Baoji NA 2022/12/17 2022/12/17 2022/12/17 NA

Jilin 2022/12/17 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Tonghua NA 2022/12/17 2022/12/17 2022/12/17 NA

Baishan NA 2022/12/28 2022/12/20 2022/12/28 NA

Yanbian 2022/12/15 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Harbin 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Daqing 2022/12/20 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Qiqihar 2022/12/22 2022/12/22 2022/12/21 2022/12/22 2022/12/21

Jiamusi 2022/12/24 2022/12/21 2022/12/19 2022/12/21 2022/12/19

Mudanjiang NA 2022/12/22 2022/12/22 2022/12/22 NA

Jixi NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Suihua NA 2022/12/25 2022/12/17 2022/12/25 NA

Shuangyashan NA 2022/12/17 2022/12/20 2022/12/17 NA

Shanghai 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Nanjing 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Suzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Wuxi 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Lianyungang 2022/12/22 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Huai'an 2022/12/20 2022/12/20 2022/12/20 2022/12/20 2022/12/20

Yangzhou 2022/12/23 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Taizhou 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21
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City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Yancheng 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Xuzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Changzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Nantong 2022/12/18 2022/12/23 2022/12/23 2022/12/23 2022/12/23

Zhenjiang 2022/12/22 2022/12/18 2022/12/22 2022/12/18 NA

Suqian 2022/12/18 2022/12/18 2022/12/21 2022/12/18 2022/12/21

Hangzhou 2022/12/21 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Lishui NA 2022/12/27 2022/12/27 2022/12/27 NA

Jinhua 2022/12/27 2022/12/24 2022/12/22 2022/12/24 2022/12/22

Wenzhou 2022/12/24 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Taizhou NA 2022/12/21 2022/12/24 2022/12/21 2022/12/24

Quzhou 2022/12/26 2022/12/27 2022/12/17 2022/12/27 2022/12/17

Ningbo 2022/12/23 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Shaoxing 2022/12/24 2022/12/24 2022/12/24 2022/12/24 2022/12/24

Jiaxing 2022/12/21 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Huzhou 2022/12/18 2022/12/25 2022/12/24 2022/12/25 NA

Zhoushan NA 2022/12/25 2022/12/25 2022/12/25 NA

Hefei 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Tongling NA NA 2022/12/21 NA 2022/12/21

Huangshan NA 2022/12/17 2022/12/17 2022/12/17 NA

Xuancheng 2022/12/19 2022/12/21 2022/12/21 2022/12/21 2022/12/21

Hanzhong 2022/12/20 2022/12/19 2022/12/20 2022/12/19 NA

Xianyang 2022/12/18 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Yan'an 2022/12/17 2022/12/17 2022/12/17 2022/12/17 NA

Lanzhou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Dingxi NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Pingliang 2022/12/23 2022/12/23 2022/12/23 2022/12/23 NA

Tianshui 2022/12/23 2022/12/23 2022/12/17 2022/12/23 NA

Longnan NA 2022/12/18 2022/12/18 2022/12/18 2022/12/18

Linxia NA 2022/12/21 2022/12/16 2022/12/21 2022/12/16

Xining 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Yinchuan NA NA 2022/12/17 NA 2022/12/17

Shizuishan NA 2022/12/24 2022/12/22 2022/12/24 2022/12/22

Urumqi 2022/12/18 2022/12/17 2022/12/18 2022/12/17 2022/12/18

Changji 2022/12/21 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Aksu NA 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Kashgar NA 2022/12/17 2022/12/17 2022/12/17 NA

Bayin Goleng 2022/12/25 2022/12/25 2022/12/25 2022/12/25 2022/12/25

Yili 2022/12/26 2022/12/22 2022/12/17 2022/12/22 2022/12/17

Tacheng NA 2022/12/24 2022/12/21 2022/12/24 2022/12/21

Huizhou 2022/12/23 2022/12/22 2022/12/23 2022/12/22 2022/12/23
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City
Comparison of m-value in peak date Comparison peak date in different criteria

for reaching the peak
Peak date

 m=3
Peak date

 m=7
Peak date

 m=31
Peak date

 3 days decrease
Peak date

 5 days decrease
Zhuhai 2022/12/23 2022/12/23 2022/12/23 2022/12/23 2022/12/23

Shaoguan 2022/12/24 2022/12/24 2022/12/24 2022/12/24 NA

Yangjiang 2022/12/28 2022/12/26 2022/12/26 2022/12/26 NA

Maoming 2022/12/25 2022/12/26 2022/12/27 2022/12/26 NA

Chaozhou 2022/12/25 2022/12/27 2022/12/24 2022/12/27 2022/12/24

Zhongshan 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Qingyuan 2022/12/26 2022/12/24 2022/12/24 2022/12/24 2022/12/24

Zhaoqing 2022/12/24 2022/12/24 2022/12/24 2022/12/24 2022/12/24

Heyuan 2022/12/20 2022/12/22 2022/12/17 2022/12/22 NA

Meizhou NA NA NA NA NA

Shantou 2022/12/25 2022/12/25 2022/12/25 2022/12/25 2022/12/25

Shanwei 2022/12/28 2022/12/28 2022/12/28 2022/12/28 NA

Nanning 2022/12/21 2022/12/21 2022/12/17 2022/12/21 2022/12/17

Liuzhou 2022/12/22 2022/12/22 2022/12/22 2022/12/22 2022/12/22

Guilin 2022/12/20 2022/12/20 2022/12/17 2022/12/20 2022/12/17

Hezhou 2022/12/26 2022/12/26 2022/12/25 2022/12/26 2022/12/25

Guigang 2022/12/17 2022/12/17 2022/12/24 2022/12/17 2022/12/24

Yulin 2022/12/21 2022/12/22 2022/12/25 2022/12/22 NA

Hechi NA 2022/12/22 2022/12/17 2022/12/22 2022/12/17

Beihai 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Qinzhou 2022/12/22 2022/12/22 2022/12/25 2022/12/22 2022/12/25

Baise 2022/12/25 2022/12/25 2022/12/25 2022/12/25 NA

Wuzhou NA 2022/12/23 2022/12/23 2022/12/23 2022/12/23

Chongzuo 2022/12/23 2022/12/23 2022/12/22 2022/12/23 2022/12/22

Haikou 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Sanya 2022/12/19 2022/12/22 2022/12/22 2022/12/22 NA

Chongqing 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Chengdu 2022/12/16 2022/12/16 2022/12/16 2022/12/16 2022/12/16

Yibin 2022/12/17 2022/12/17 2022/12/17 2022/12/17 2022/12/17

Mianyang 2022/12/12 2022/12/14 2022/12/15 2022/12/14 2022/12/15
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