Response to Reviewer 2°s Comments

Response: We thank the anonymous reviewer for his/her comprehensive evaluation
and thoughtful comments. We have addressed the reviewer's concern one by one. For
clarity purpose, here we have listed the reviewers' comments in plain font, followed

by our response in bold italics

I found the manuscript interesting and reasonably well written, but it needs major
revision in my opinion - both to improve clarity and to improve the English. There are
also serious questions about the availability outside China of the data described.

Response: Thanks for your critical but valuable comments on our manuscript, which
helps great in improving the quality of our manuscript. Please see the following

point-by-point response to your comments.

1: It is good to know that there is a Chinese wind profiler network. As the authors say
on page 4 "the dataset of nationwide profiler network in China has never been revealed".
On page 13 they say that the data were provided via http://data.cma.cn/en/. I have
looked at that web site and failed to find any mention of wind profilers - more
information on data access should be provided. Does one need to register to see wind
profiler data? A Chinese colleague looked at the Chinese version and couldn’t find wind
profilers mentioned there.

Response: Good question. In consultation with the director of CMA data
management department, we got to know that the RWP network is still under
construction, and the data quality has to be assessed before release. Therefore, this
motivates us make preliminary assessment of this dataset in this study. As long as the
quality meets the national standard or numerical weather prediction, all of these
measurements will be available to the public upon request through the website

(http://data.cma.cn/en/). Nevertheless, it requires the user to register an account and

submit an application form in order to get access. Currently, parts of the data are



available for research. Therefore, in this revision, we modified the description of data
availability. “The radar wind profiler data used in this paper can be provided for non-
commercial research purposes upon request by email (Dr. Jianping Guo:

jpguocams@gmail.com).”

2: The other issue is real-time availability via the Global Telecommunications System
(GTS). The abstract recommends the data for global numerical weather prediction -
which rather assumes real-time usage. The other wind profiler networks mentioned all
provide (or provided) reports via the GTS. As with other comments in this review I
expect to see a change in the main manuscript not just a note in the response to
reviewers. In this case I want to see a statement as to if and when the data will be
available via the GTS. Please contact CMA senior management as appropriate to find
out.

Response: First of all, the other wind profiler network mentioned in our manuscript
is operational, but this is not the case for the RWP network of China. This is one of
the motivations for our study. In consultation with the several CMA senior officials,
the RWP network data have to be further assessed before it becomes fully operational.
As of 2017, it began to send the data to CMA headquarter. It will be shared via GTS
in the next several years, which highly depends on the process of data quality
assessment as well as data assimilation. The sharing of this dataset is expected to
contribute to the numerical weather prediction and boundary layer meteorology
community.

To clarify this issue, we added the following statement to section 2: “Due to the fact
that the measurements from the RWP network of China have to be further assessed,
the data sharing via global telecommunications system is expected to occur in the

next several years, which highly depends on the process of data quality assessment.”

3: The fate of the NPN and profiles from aircraft
The manuscript mentions the NOAA Profiler Network (NPN) and provides three

references to it - this is fine. However, it should also mention that the NPN largely



ceased to operate in 2014 and the last stations closed in 2017. See
https://madis.ncep.noaa.gov/madis_npn.shtml. As I understand it the profilers were
reaching the end of their useful lives and it was decided not to replace them. One factor
in their non-replacement was the growing number of profiles (wind and temperature)
available from aircraft. On a smaller scale most of the UK profiler network has shut in
recent years for similar reasons. I am not saying this to imply that the Chinese profiler
network should close, but to provide a rounded picture to readers the closure of the
NPN and the availability of aircraft profiles should be mentioned.

Response: Good point! The information you provided is of great importance. Per
your kind suggestion, we added some descriptions mentioning the closure of the NPN
and the availability of aircraft profiles in the introduction section, which shows as
Sfollows:

“Nevertheless, probably due to the fact that the RWP reached the end of their useful
lives, the NPN largely ceased to operate in 2014 and the last stations closed in 2017.
As an alternative data source, the high-density airborne wind and temperature
profiles from civil aviation industry gradually took over the role of RWP since then

(https://madis.ncep.noaa.gov/madis_npn.shtml).”

4: Operational monitoring of the Chinese network

The results in this manuscript, whilst useful, seem to be an isolated study. To get the
most out of such a network there should be near-real-time monitoring (daily, weekly or
monthly) perhaps by comparison to CMA forecast fields. If one of the profilers seems
to be performing badly then it should be checked out and perhaps subject to extra
maintenance. Is there any such monitoring and feedback to the network managers? Was
there any follow-up about the 17 "unrecommended" stations found by this study?
Response: This network is currently not operational, and this work is an initial
attempt to assess the data quality of RWP network of China. More importantly,
another purpose of our manuscript is to let the atmospheric science community know
the existence of such observational network. In the long run, the data will be

disseminated to the public.



Regarding how to get the most out of this network, we totally agree with you that we
should compare the near-real-time monitoring at daily, weekly or monthly timescales
against the CMA forecast fields, which is the focus of our future work. Thanks for
your kind suggestions.

In the meanwhile, the CM A officials have already known the preliminary assessment
results of this network, since the coauthor of Dr. Lijuan Shi, one of the persons in
charge of RWP operation and maintenance. reported the status of RWP network to
her boss. The double-check and careful maintenance of the RWP instruments are

undergoing at the 17 "unrecommended' stations.

5: Manuscript title: The web page gives this as "Characteristics and performance of
vertical winds as observed by the radar wind profiler network of China" the manuscript
as "A vertical wind profile dataset in China based on the operational radar wind profiler
network" - they should be consistent. I have a slight preference for the first
("Characteristics ...") but "vertical winds" (suggests w component) should be replaced
by "wind profiles".

Response: Good suggestion! The title has been modified to “Characteristics and

performance of wind profiles as observed by the radar wind profiler network of China”

6: page 1, line 10: are the foundation’ - ’are a foundation’

Response: It has been revised to “fundamental to”

7: 1,12: ’JMA, NOAA, EUMETNET, and AGBoM’ - unexplained acronyms.
Particularly as “countries” are mentioned earlier in the sentence it seems better to
use ’Japan, USA, various European countries and Australia’.

Response: Amended as suggested.

8: 1,13-14 ’was presented, which consisted’ - ’is presented, consisting’ (improved
English, like some of the other comments)

Response: Amended as suggested.



9: 1,15 ’at various altitudes add *but mainly in the boundary layer’ or about 60% of
them have a height range between 3 and 5 km’ (my estimate from Figure 5a, the authors
could be more precise)

Response: We have added ’but mainly in the boundary layer’ after ’at various

altitudes”

10: 1,22 unrecommended’ should be 'not recommended’ here and later in the text.

Response: Amended as suggested.

11: 2,4 *Nash et al’ - ’Nash and Oakley’

Response: Amended as suggested.

12: 2.1-14 There are a lot of references here, perhaps more than necessary.

Response: We have deleted some references.

13: 2,17 ’Nash et al’ - "Nash and Oakley’

Response: This reference has been deleted.

14: 2,19 ’vertical winds’ - *wind profiles’

Response: Amended as suggested.

15: 2,20 'much’ — delete

Response: Amended as suggested.

16: 2,22-25 *Since 2018 ... use.” There have been satellite winds before (from cloud
tracking and scatterometers), what is new is that Aeolus provides wind profiles (strictly
speaking only line-of-sight winds, ~ only one component). The text needs to be

modified a bit.



“its dataset still not released for the public access and use” I understand that CMA is
involved in the calibration/validation phase and has access to the Aeolus data.
Significant work has been needed on bias correction of the winds, see
https://www.ecmwf.int/en/about/media-centre/news/2020/ecmw{-startsassimilating-
aeolus-wind-data (reference this or not as you wish). It is a proof of concept satellite
and I don’t think I would expect public release of the data at this point.

Response: We appreciate your insightful comments. Given the fact that the Aeolus
data has been released on May 12, 2020, in the introduction section we rewrote the
related description as follows:

“The earliest space-borne wind products generally refer to the atmospheric motion
vectors that are derived by tracking clouds or areas of water vapor through
consecutive infrared remote sensing images (Schmetz et al., 1993; Velden et al., 2005).
Later on, the vector winds over the ocean surface have been measured by the
spaceborne microwave instruments such as SeaWinds onboard QuikSCAT (Bentamy
et al, 1999; Draper and Long 2002). Since 2018, new satellite-based wind
observational era set in with the launch of FEuropean space agency (ESA)'s
Aeolus wind satellite on which the direct-detection Doppler wind lidar ALADIN is
accommodated, which provides line-of-sight winds along the satellite track
(Reitebuch et al., 2009; Reitebuch 2012). As of 12 May 2020, the Aeolus data has
gone public after the bias correction of the winds has been adequately made, which
are now being distributed publicly to forecasting services and scientific users in less
than  three  hours of measurements being made from  space

(https://www.esa.int/Applications/Observing the Earth/Aeolus/Aeolus _goes public
). »

17: 3,6 *vertical wind over regional scale’ - ’regional scale wind fields’

Response: Amended as suggested.



18: 3,6-7 *and to fill the data gap left by field campaign’ - delete this. NAWDEX and
other field campaigns were never operational

Response: Amended as suggested.

19: 3,20 ’Nash et al., 2000’ - *Nash and Oakley, 2001’

Response: Amended as suggested.

20: 3,24 *Government’ — delete

Response: Amended as suggested.

21: 3,25 ’produced’ - *produces’

Response: Amended as suggested.

22: 4,2 *the vertical’ - ’vertical’

Response: Amended as suggested.

23: 4,17 ’be’ - ’been’

Response: Amended as suggested.

24: 4,21 ’reference’ - too strong, perhaps ’data source’

Response: Amended as suggested.

25: 5,4... suggestion *The operational Chinese radar wind profiler network started in
2008 with 5 sites transmitting wind profiles to the headquarters ...” The note about 106
stations in March 2019 should be put in chronological order.

Response: Amended as suggested.

26: Page 5 general - more information about the various instruments should be given
including height range and manufacturer. This might be best presented as a table which

could include the number of instruments and the dates for which they operated.



Response: Per your suggestion. We add a table detailing the various instruments in

this section.

Table 1. Instrument information of radar wind profiler network of China

Max #of
Type of RWP  Identifier  detection  Frequency sites Manufacturer
height
High
Troposphere PA 8-10 km 44;\3:11250 3 CASIC
(CFL-16)
Low
Troposphere PB 6-8 km 44;\3:11250 2 CASIC
(CFL-08)
5 OIZ’;Z;’W LC 3-Skm 1290 MHz 101 CASIC/CETC/CHG

CASIC: China Aerospace Science & Industry Corp.
CETC: China Electronics Technology Group Corp.

CHG: China Huayun Meteorological Technology Group Corp.

27:5,18 *was’ - ’is’

Response: Amended as suggested.

28: 5,22 *wind profilerr network: one is raw data and the other product data’ - wind
profiler network: raw data and product data’

Response: Amended as suggested.

29: 6,3 "one’s" — delete

Response: Amended as suggested.

30: 6,15 *generated for each observation site’

Response: Amended as suggested.

31: 6,16 suggestion ’A few sites use a low level detection mode with high sampling rate

-these provide a vertical resolution of 60 m.’



Response: Amended as suggested.

32: 6,18 *the Fig.” - *Fig.’

Response: Amended as suggested.

33: 6,19 ’selected’ - *were selected’

Response: Amended as suggested.

34: 7,3 *tropospheric type I, tropospheric type II’ - what does this mean? better covered
in section 2

Response: “tropospheric type I and tropospheric type I1” indicates high troposphere,
low troposphere RWP, respectively. To avoid misunderstanding, we have revised the
name of the types of RWP, which is detailed in the newly-added Table 1. The
corresponding descriptions in section 2 are as follows:

“Table 1 shows the instrument information of RWP used in this study, which consist
of three types of RWP: high troposphere, low troposphere and boundary layer RWPs.
It can be seen that the majority of the radars are boundary layer RWP operating at L
band (101 sites), and a few of sites are instrumented with tropospheric RWP operating

at P band (5 sites).”

35: 7,5 ’are inhomogeneous’

Response: Amended as suggested.

36: 7,10 ’TECMWF wind data’ - be more specific. From the mention of the Copernicus
web site on page 13 I suspect that ERAS reanalysis data has been used. This should be
clearly stated and a reference given (unfortunately I don’t think there is a journal paper
yet, but there are short articles in the ECMWF newsletter).

Response: Per your suggestion, we rewrote this sentence as follows:

“In order to estimate the data accuracy, the wind profiles from RWP are compared

with hourly wind measurements at 0.25 x 0.25-degree latitude/longitude grid from



the fifth generation European Centre for Medium-range Weather Forecasts
(ECMWF) atmospheric reanalysis of the global climate (ERAS5, Hoffmann et al.,
2019).

37: 7,11 ’verify the accuracy’ verify is too strong, perhaps ’estimate’

Response: Amended as suggested.

38: 8,5 "100% confidence" I wish I could be 100% confident about any observation!
However, if that is how the data are labelled it may be best to stick with this.

Response: Agreed. The “confidence” is the quality flag of data. As indicated in the
user manual of RWP, only those measurements with a 100% confidence level can
be fully trusted. However, as your said, it is almost impossible for all observations are
guaranteed to be 100% confident. Therefore, the data assessment is made based on

the criterion of 100% confidence.

39: Page 8 general: are there any features in common between the *substandard’ sites?
Any pattern emerging?

Response: There are a total of 14 substandard sites, and the emerging patterns for
the substandard sites differ greatly, which means that not any common features were

revealed for these sites.

40: 8,24 ’inversion algorithm’ - *processing algorithm’ better?

Response: Amended as suggested.

41: 8,24 *verify’ - *check’

Response: Amended as suggested.

42: 9,1 *applying these observation data’ - ’using these observations’

Response: Amended as suggested.



43: 9,2 *Haseler, 2004’ seems an odd reference in this context

Response: We have deleted this reference.

44: 9,5 mean bias’ - "'mean speed difference’? Either here or in the figure caption it
should be made clear if this is 'RWP-ECMWF’ or ’TECMWF-RWP’ "RMSE’ - not
explained, better to refer to 'RMSD - root-mean-square difference’ Neither the profiler
or ECMWEF/ERA winds are error-free. I assume that it is the vector difference - should
be explicitly stated.

Response: Good suggestions. Per your kind suggestion, the “mean bias” was revised
to “mean speed difference”, which indicated the mean wind speed difference between
RWP and ECMWF (RWP-ECMWEF) at each height. Likewise, the “RMSE” was
revised to “RMSD” (root-mean-square difference). All these suggestions have been

taken in this revision.

45: 9,13 ’mean absolute bias’ - is this in wind speed? or u-, v- wind
components? 'magnitude of the speed bias’ would be clearer. ’'RMSE’ - is this on the
vector difference?

Response: Per your suggestion, the sentence has been revised as follows:

“Here, the horizontal wind speed measurements at all levels ranging from 0 to 3 km
are used to calculate the MSD and RMSD at each site. Moreover, the magnitude of
mean speed difference (MMSD) and RMSD are set to be 4 m/s and 6 m/s, respectively,

which serve as a target for acceptable criterion”

46: 9,23 *The large difference ... is mostly related to flaws in the algorithm” What sort
of flaws? What is the evidence for this? Is it that bad data has not been screened out? (I
think that some wind profilers deteriorate gradually over time, and regular maintenance,
replacement of aging components is important. I’m not sure if this is as true of boundary

layer profiles.)



Response: Per your suggestion. We modified this sentence. “The large difference may
be caused by hardware or configuration problems, such as the aging of components.
Therefore, it is important to conduct regular maintenance and replacement of aged

components.”

47: 10,1 *performance can also be compared to the corresponding radiosonde’ Has this
been done? How well do the results match those vs ECMWF?
Response: This sentence has been deleted, since we did not do the comparison

analysis.

48: 10,18 *mean maximum wind speed within the 24 h’ Is this the maximum of the
hourly speeds or the half-hourly speeds mentioned earlier? In either case I presume that
it is an average over the whole 60 or 30 minutes. (Or perhaps 6-minute winds, Fig 2.)
Please clarify.

Response: Amended as suggested. The “mean maximum wind speed” was replaced

to “mean maximum hourly wind speed”.

49: 10,22 morning ... early morning’ 6-12 and 0-6 Beijing time. Clarify these and also’
afternoon’, evening’
Response: It has been clarified as follows:

“The occurrence time of maximum hourly wind speed is marked as early morning
(0000-0600 Beijing time, BJT, ), morning (0600—1200 BJT), afternoon (1200-1800
BJT), and evening (1800-2400 BJT), respectively.

50: 10,15 ’Extreme weather detection’ - ’Daily maximum winds’ better Extreme
weather usually means very rare events (say once a year) not daily maxima.

Response: Amended as suggested.

51: 10,16 ’extreme weather’ - "diurnal cycle’

Response: Amended as suggested.



52: 10,23 *have an afternoon peak’, ’have an evening peak’ (not ’the’)

Response: Amended as suggested.

53: 11,2 ’heights’

Response: Amended as suggested.

54: 11,4 ’is inconsistent’ (sounds as if they are wrong), ’show a different pattern’ better

Response: Amended as suggested.

55: 11,5 *twice’ - ’two’

Response: Amended as suggested.

56: 11,5 ’indicative that’ (not ’of”)

Response: Amended as suggested.

57: 11,12 *were selected’

Response: Amended as suggested.

58: 11,19 *Western China’ (delete *The”)

Response: Amended as suggested.

59: 11,21 *western China’ (delete ’the’)

Response: Amended as suggested.

60: 11,23 both the’ — delete

Response: Amended as suggested.

61: 11,25 *the 30%’ - delete ’the’; *over the whole study period’

Response: Amended as suggested.



62: 12,1 *'measurements’

Response: Amended as suggested.

63: 12,3 *wind turbines’ - perhaps mention that winds from turbine height (60-100 m?)
would be useful for NWP (more useful than a 10 m wind from Synop stations)

Response: Amended as suggested. “The policymakers will determine whether the
wind turbines (60-100 m above ground level) will be installed or not, aided by high-

resolution model simulation analyses.”

64: 12,9 *Wind profiles are of great ...’

Response: Amended as suggested.

65: 12,13 ’consisted’ - ’consists’

Response: Amended as suggested.

66: 12,18 "mean absolute bias’ - see note on page 9, also state what is being used in the
comparison.

Response: Per your suggestion. The “mean absolute bias” was revised to “magnitude
of mean speed difference (MMSD)”. The MMSD at each site were calculated from
the horizontal wind speed at all levels from 0 to 3 km between RWP and ECMWE.

67: 12,21 *extreme weather’? I expect they could be used for this, but this hasn’t been
shown, see discussion on page 10.
Response: Per your suggestion. The “extreme weather” was revised to “daily

maximum winds”,

68: 13,20-21 two closing brackets ")" without opening ones "(".

Response: Amended as suggested.



69: Table 1. The caption should mention Figure 10, which is the closest to a definition
of the ROIs. Perhaps a table of all stations, (identifier, latitude, longitude, altitude, ROI,
type of profiler, land cover, quality flags) could be provided as an appendix or
supplemental information. Column 2 of table 1 should I think be "Number of sites’.

Response: Per your suggestion, we modified the Table, as shown below:

Table 2. Statistics of the number of sites and land cover types for the 11 regions of
interest (ROI) in Fig. 10.

Region of interest Number of sites Land cover types

1 1 Grassland

2 7 Cropland and Forest
3 10 Urban

4 2 Cropland

5 2 Grassland

6 1 Cropland

7 1 Grassland

8 27 Urban

9 2 Cropland and Forest
10 10 Urban
11 19 Urban and Forest

In addition, we added a table (Table S1) showing all stations (identifier, latitude,

longitude, altitude, type of profiler, land cover) in the supplemental materials.

70: Figure 3. This could be quite interesting, but the panels are too small for readers to
see clearly. My suggestion would be just to show four levels as in Figure 9 (probably
the same four levels) and not bother with the stacked plot e).

Response: Per your suggestion. The Fig.3 was modified as following:
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71: Figure 4 caption ’detection’

Response: This typo has been corrected as suggested.

72: Figure 6 *mean bias’ - "'mean speed difference’?

Response: Amended as suggested.

73: Figure 7 'mean absolute bias’ (whatever that means) and 'RMSE’. In this figure the
values seem to have been averaged over levels (all levels, or levels up to 3 km?),
clarification is needed. See discussion on page 9.

Response: You are right, and these values were calculated over all the levels up to 3
km. Per your suggestion. Therefore, the modified caption of Fig.7 now reads as
follows: “Spatial distribution of (a) magnitude of the mean speed difference (MMSD)
and (b) root-mean-square difference (RMSD) at each station during November 2018
to March 2019; the corresponding histogram represent the average difference in

zonal direction; (c) and (d) are corresponding recommended (red dots) and non-



recommended (blue dots) sites for (a) and (b), respectively. The MMSD and REMD

at each station were derived from the measurements over all levels from 0-3 km.”

74: Figure 8. The histogram 8b) is superfluous, I would remove it. Suggestion for
caption: ‘The blue dots represent the 89 recommended sites and red dots the 17
nonrecommended sites.’

Response: Amended as suggested.



