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The purpose of this paper is to explore possible usage of some well documented
and routinely updated teleconnection indices to predict the high-flow season
(July-September) 3-month streamflow totals in Taiwan. The WP (West-Pacific),
PJ (Pacific-Japan) and the QBO (Quasi-Biennial Oscillation) are identified as of
the highest correlation with Taiwan streamflow among 14 indices. The authors
intended to elaborate a point that despite high correlations, the non-stationary
behavior of PJ and the streamflow time series hampers the predictability of
streamflow seasonal forecast. It seems to me that the conclusion is the
teleconnection indices or any predictor with CRS are of no use to Taiwan JAS
streamflow prediction. Unfortunately, the authors failed to propose any
alternative solution to overcome the problem, so the paper appears not yet ready
for publication.

| suggest the authors to continue the research and take the following comments
into account.

Thank you for your review and comments.

We realize that the reviewer’s principal objection to our paper is the lack of an
alternative solution or in fact, a new method to overcome the problem of
streamflow prediction using predictor(s) with CRSs. To begin with our response,
we would like to argue that the new method (currently under preparation) is
better to be a stand-alone contribution to a follow-up article. The reasons for
opting out of the new prediction method are mainly twofold, in terms of:

1) the background of this article and the shaped study scope:
The earlier version of this article was aimed at the discussion about the
correlation between teleconnections and Taiwan’s streamflow. The article
was incidentally transferred to the special issue of seasonal forecasting,
so some forecasting elements, by necessity, were included in response to
previous review comments. Now this article is resubmitted as an ordinary
contribution to HESS. We would like to restate the original scope of this
article—a teleconnection paper—rather than a prediction paper. To also
sharpen our findings and tighten the writing, we will trim those hangover
prediction elements in the paper for this round of revision. In addition, the
new method to overcome the prediction problem dealing with CRSs is
really our ensuing work. If we introduced the new idea and included more
pertinent assessments in this paper, we are afraid that the paper will be
lengthy and defocused.



2) the new method in substance:
In the conclusion section, we have already indicated that the new
prediction method is under way, which is also noted by the reviewer in
your specific comment 4. To further explain why the inclusion of the new
method may steel away from the current research theme, we believe that
we should disclose some ideas regarding the new method itself.

In the present paper, we have shown that varied predictive relationships can be
seen during different phases of the PDO (i.e., CRS over the Pacific). In the
context of predictor screening, our finding suggests that a new set of predictors
should be identified when the PDO changes to a new phase that can potentially
last for several decades. Nevertheless, it is impossible to do so without the
effective forecasting of the phase change in the PDO with extended lead times.
This is one of the toughest, unsolved problems in the scientific community; even
the state-of-the-art GCMs have hard time resolving the correct variations in the
climate indices in hindcasting experiments. Therefore, using those identified
climate indices as predictors seems unrealistic. A remedy for this problem, as
well as a cornerstone of our new prediction model, relies on the predictor
screening algorithm, established by our first author (Chen and Georgakakos,
2014), capable of identifying new predictors from oceanic and/or atmospheric
fields and accounting for the effect of CRSs on predictor screening. The present
paper and associated findings do serve as the backbone and motivation of the
development of the new model that is in our ongoing manuscript.

In this revision, we will still carefully take your following comments in to account
and mainly work on the writing part to make the paper more exact and concise.
We wish you find our response and revision satisfactory, and look forward to your
re-evaluation.
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1) It is better not to use “relationship” in the title. Most discussion on “relationship”
is more or less hand-waving with no evidence. For example, the discussion

about possible relationship between QBO and Taiwan’s streamflow on Page 10
Line 13-21 is based on possible influence of QBO on the total number of TCs
(Chan 2003) and TC tracks (Ho et al. 2009) without presenting any evidence to
support the relationship between Taiwan’s streamflow variability and western
North Pacific TC number or tracks. Similar weakness can be found in many
places when the “relationship” is discussed.



The title will be changed to “Variations in the Correlation between
Teleconnections and Taiwan’s Streamflow.” We will also avoid the use of
“relationship” in the text when causal mechanisms are not evident.

Nevertheless, we respectfully disagree that your specific comment on our
discussion is hand-waving with no evidence. Studies (e.g., Chen et al., 2010;
Kao et al., 2011; Tu and Chou, 2013; Liang et al., 2017) have clearly indicate that
typhoon rains account for ~50% of the total annual rainfall and ~75% of the
annual discharge in Taiwan, so the variability in TC number and tracks that
influence the variability in Taiwan’s rainfall will certainly show influence on the
variability in Taiwan’s streamflow.
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2) Is QBO a better predictor than PJ? The correlation of PJ and Taiwan
streamflow is highly influence by CRS but the correlation of QBO and the
streamflow seems quite stable?

Unfortunately, this is not true. The QBO also experiences the phase reversal
before and after the CRS. We have already addressed that in the discussion
section (Section 4, Page 14) and shown the phase change in 30mb u-wind
composites in Figure 10.

3) P11L19: Why is PDO selected most frequently as a predictor?

This is because we only show the “selective” hindcasting results using linear
regression in Section 3.3. If you look up Table 3 for the correlation values with
the PDO index, you can find that many of them are significant at p = 0.05. Those



catchments shown in Figure 5 coincidentally have JAS flow well correlated with
the PDO index. Based on the AIC and the VIF model selection criteria, it is
reasonable to have the PDO be selected most frequently in this case.

Please note that in response to your comment 5 below (i.e., to sharpen the new
findings and tighten the writing), we will move Sections 2.4 (Linear regression
prediction model) and 3.3 (Variations in prediction skill due to the shifts) and
Figure 5 to the supplemental material as an experimental case study, and briefly
mention the experiment at the end of Section 3.2 in case some readers might still
be interested in seeing how prediction skill can vary because of the CRSs.

4) The last paragraph in the Summary and Conclusion is hard to understand.
What is the “new predictor screening algorithm capable of accounting for CRSs”?
Is the concept discussed in earlier paragraphs?

We have already addressed the related discussion about how CRSs adversely
affect predictor screening in the discussion section (Section 4, Pages 13-14);
however, in the present paper, we do not disclose how a new predictor screening
algorithm should be implemented to be able to account for CRSs.

Again, the new algorithm belongs to one of our working items. To avoid any
further misconception and tighten the writing, we will modify the last paragraph of
the paper as:

“Our current endeavour includes applying a similar analysis framework to Taiwan’s
streamflow in other seasons, such as the spring rains (February to April) and Mei-Yu
(May and June) seasons. Associated findings will be incorporated into a seasonal
streamflow forecasting model to improve regional water resource planning and
management.”

5) The new findings in this paper need to be sharpened and writing need to be
more exact and concise.

Agreed. We will re-organize and re-write many sentences and paragraphs of the
paper in a much tighter style. For example, according to the other reviewer’'s
suggestion, we will alter the beginning of the discussion from

“In this section, further discussion is provided to address the issue of CRS and how it can
impact the convention of seasonal forecasting evidenced by some large-scale patterns.
To start the discussion, we would like to argue that the two change points found for the
response of Taiwan'’s streamflow to large-scale circulations are not a coincidence."

to
“In this study, we find that the two change points for the response of Taiwan’s streamflow
to large-scale circulations are not a coincidence.”

As another example, we will alter the beginning of the result section from



“In line with the aforementioned instruction, the correlation analysis is conducted for all
the target gauges in Taiwan. Because the total number of combinations of the different
gauges (upstream and downstream), climate indices, and lagged periods is in the
thousands, the resulting correlation values are merely too many to be fully listed here.
Therefore, the results are presented in a selective and illustrative fashion.”

to
“We selectively illustrate the correlation values from the many combinations of the
different gauges, climate indices, and lagged periods.”

As a result, we will make a considerable reduction in word counts (>1500 words).



