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This manuscript uses a large number of tree cores to build a robust tree-ring width
chronology. Precipitation, a main limiting factor on tree growth, was reconstructed over the
past 270 years. The reconstructed precipitation series was valuable to understand the long-
term precipitation variations and its driving factors in the semi-humid Northeast China which
produces a large amount of grains in China. In terms of this aspect, this manuscript is useful
and valuable. I recommend its publication after some modifications.

Replay: We are very grateful for your comments and constructive suggestions. We have
revised the manuscript accordingly and in the following is a point-by-point response to your
comments. If we missed anything or if there are things we need to further clarify, please let us
know. We will be happy to work with you and the editor to further improve the manuscript as
needed.

Major Comments:

1. Since APVI1 is an important driving factor, it should be introduced in details. For example,
how long is the APVI series? How many APV series are developed? Are they comparable?
Reply: We have added more details about the Asian Polar Vortex Intensity Index, including
the references on previous studies of circumpolar vortex, computational equation, and the
data length. The index used in our study was developed and provided by the National Climate
Center of the China Meteorological Administration. The methodology is similar to those
described in Burnett (1993), Davis and Benkovic (1992, 1994), and Frauenfeld and Davis
(2003).

Burnett, A. W., Size variations and long-wave circulation within the January North
Hemisphere circumpolar vortex: 1946-89, J. Clim., 6, 1914-1920, 1993.

Davis, R. E., and S. R. Benkovic, Climatological variations in the Northern Hemisphere
circumpolar vortex in January, Theor. Appl. Climatol., 46, 63— 74, 1992.

Davis, R. E., and S. R. Benkovic, Spatial and temporal variations of the January circumpolar
vortex over the Northern Hemisphere, Int. J. Climatol., 14, 415— 428, 1994.

Frauenfeld and Davis. 2003. Northern Hemisphere circumpolar vortex trends and climate
change implications. JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 108, NO. D14,
4423, doi:10.1029/2002JD002958,

2. It is weird to see that the chronology is positively correlated with June minimum
temperature, but negatively correlated with June mean and maximum temperature, even
reaching a significant level. Generally, it is thought that minimum, mean, and maximum
temperatures change the same way on annual to decadal time scales, at most with some
amplitude and/or changing rate differences. The meteorological data should be checked,
especially of the June temperature data. Also, can the same results be reached when using
data from other nearby meteorological stations? If so, please show them in the supplementary
material. Or at least a reasonable explanation should be given why such a weird phenomenon
occurs.

Reply: We double-checked the meteorological data, and did not find anything wrong. In
addition, we calculated the correlations among TMIN, TMEAN and TMAX, and we found



that the correlation coefficient between June TMIN and TMAX was just 0.31 and it became
negative for the first difference data. As we indicated in the Discussion section of the
manuscript, the negative correlations of tree growth to early growing-season temperature
(mean and maximum), in combination with positive correlations to precipitation, reflect the
controlling effect of soil moisture, which is commonly observed arid and semi-arid regions.

3. October-June precipitation was reconstructed. But, each monthly precipitation from
previous October to current May is not significant with the chronology (Fig. 4). It is hard to
say that they can be represented by the chronology. Maybe only June precipitation is a
limiting factor on tree growth here. The chronology has a pretty weak relationship with
January-March precipitation, so what is the meaning of the comparison between the
reconstructed precipitation with the January-March streamflow in Fig. 7?

Reply: It is true that only June precipitation is strongly correlated with the tree ring series
with r = 0.55. With the additional months back to previous October, the correlation increased
to 0.663, which means a significant increase in the explained variance of the transfer model
for the reconstruction (from 30.3% to 43.9%). In the Lesser Khingan Mountains, snow starts
to accumulate in mid-fall and melts after the 17th of April (Zhu et al., 2016). The snow
accumulation can insulate the soil and contribute to keeping warm soil temperatures in winter
and also improve soil moisture conditions in the following spring. Rapid water absorption by
the roots in the following spring and early growing season is the main cause of the positive
relationship to tree growth (Fritts 1976). Therefore, while no monthly precipitation from
previous October to current May is significantly correlated with the tree-ring chronology
(probably because of relatively small and irregular amounts of precipitation in the individual
winter and spring months), the total precipitation during these months has important effects
on the tree growth in our study area.

Reference: Zhu BB, Man XL, Yu ZX, et al. Forming process of snomelt-runoff of forest
watershed in northern region of Da Hinggan Mountains [in Chinese]. Journal of Nanjing
Forestry University, 2016, 40(6): 69-75.

Fritts, H. C.: tree rings and climate, Academic Press, London, 1976.

4. Paragraph 2 of Possible driving mechanisms. The relationship between the reconstructed
precipitation is stronger with May-June APV index than with previous October to current
May APVI index. It is easy to understand the phenomenon when considering that the
chronology represents June precipitation, but not October-June precipitation. Therefore, the
representative season for reconstruction should be carefully and comprehensively analyzed
and decided, not just by the highest correlation between the chronology and climatic factors.
Reply: Although the PPTp10-c6 is the limiting factor of radial growth of trees, more than
60% of the observed PPTp10-c6 occurs in May and June, explaining more than 71% of the
total variance in PPTp10-c6. Therefore, precipitation in May and June has an important role
on tree growth in our study area. However, this does not mean that the precipitation from
previous October to current April has no effects on the tree-growth, as we explained above.
We also investigated the relationship between the APVI and precipitation in these months, but
we did not find any statistically significant correlations. This is probably resulted from
relatively small amount of precipitation in winter and spring months. In other words, the



circumpolar vortex may be inducive to surface cyclonic activities in winter and spring, but the
main rainy belt is located in central and southern China during these seasons.
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Ding, Yihui and Wang, Zunya. 2008. A study of rainy seasons in China. Meteorology and
Atmospheric Physics, 100, 121-138

5. As for analyzing the driving mechanisms, the analysis might stop in the APVI based on
two reasons. One is that the relationship with NAO index is low and not significant for the
period 1748-2001. The other is that their periodicities do not match. Therefore, it is
recommended to delete the last paragraph of this part.

Reply: Thank you very much and we agree to your suggestion. We deleted the last paragraph
of the part and related contents.

Minor comments:

6. Paragraph 2 of Introduction. The ms lists a few tree-ring papers from other regions of
China here. Introducing the situation of tree-ring studies conducted in Northeast China should
follows.

Reply: We have added a few more references in the manuscript accordingly. In addition, we
have added more content about tree-ring studies in our study area in Lines 53-54 on page 3.

7.L93-95 is unclear.

Reply: We have revised it as recommended. Please refer to Lines 106-108 in the revised
manuscript.

8. L138-141 is unclear.

Reply: We now clarified the definition according to the agency’s source, added the equation
of its calculation, and additional descriptions and references about this index in Lines 176-
214,

9. ENSO is a phenomenon, not an index. So, what indices are used to represent ENSO in
Table 4, and relevant content in the ms?

Reply: we have deleted content about ENSO. We used MEI and SOI to measure the phase



and intensity of the ENSO events.

10. How is the growing season defined in the ms? When does the growing season start and
end?

Reply: The growing season is defined when the day mean temperature is more than 5 °C for
continual 5 days (Frich et. al., 2002). According to the definition, we have clarified the
months of the growing season as recommended (Line 84).

Frich, P., Alexander, L. V., Della-Marta, P., et.al.: Observedcoherent changes in climatic
extremes during the second half of the twentieth centure. Climate Research, 19, 193-212,
2002.

Frich et al. 2002. Observed coherent changes in climatic extremes during the second half of
the twentieth century. Climate Research Vol. 19: 193-212.

11. The correlation coefficients could be provided in Fig. 7 to show the strength of the
relationships.

Reply: We calculated the correlation coefficients between our reconstructed series with other
series, the correlation coefficient is 0.1 between our reconstructed series and the PDSI series
in the Greater Khingan Mountains, and 0.21 between our reconstructed series and
precipitation in Northeastern China. Although the correlations are low, they are in good
agreement in certain time periods. Therefore, we did not add the correlation coefficients in
Fig. 7.

12. Units are needed in Fig. 7.

Reply: We have added the units as recommended.



