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Itis in the precise proportion that a law once obtained endures this extreme severity of trial, that its value and
importance are to be estimated; and our next step in the verification of an induction must therefore consist in extending
its application b cases not originally contemplated; in studiously varying the circumstances under which our causes act,
with a view to ascertain whether their effect is general; and in pushing the application of our laws to extreme cases.
(John Herschel, 1880)

[T]he gereral attitude which promotes a search for falsifying instances has been most important in the history of

science. Herschel encouraged this attitude. He demanded that the scientist assume the role of antagonist against his own
theories, and seek both dirgefutations and exceptions which limit the range of application of these theories. Herschel
believed that the worth of a theory is proved only by its ability to withstand such afthtks.osee, 2001)

The history of science, like the history of all laumideas, is a history of irresponsible dnes, of obstinacy, and of error.
But science is one of the very few human actiditigsrhaps the only odein which errors are systematically criticized
and fairly often, in time, corrected. This is why we say that, in science, we often learn from our mistakes, andwyhy
can speak clearly and sensibly about making progress.tti¢ae Popper, 2002)

An open society (that is, a society based on the idea of not merely tolerating dissenting opinions iy gsper and
a democracy (that is, a form of government devoted to the protection of an open society) cannot flourish if science
becomes the exclusive possession of a closed group of spediatist®opper, 199)

1 Introduction

Zbigniew W. Kundzewicz (@20; hereafter ZWK) and Axel Kleidon (2020; hereafter AKpvided reviews omy
paper(Koutsoyiannis2020; hereaftefi | as| am a single authdr whenl refer to the authgand fApaper d or
papero when | r ef ewhiletl eferttoch @ ep@ap es enth r)d pnotleankul dogheniifore b ut t e
being eponymous, for their time and effort, and for their comments, which give me the opportunity to provide
clarification in this rebuttall hope thatthe Editor and the reviewe®BWK and AK would understand that | have to
defend my paper anchus view (and judge)ny rebuttalon criteria of defence and not abblessd which may oblige
but may not defendOverall, in this rebuttal | am trying tpersuadehe Editor and th&eviewers that most of their
suggestions and comments, if followed, wowldrsen rather than improve the paper, and to locate thadeular
comments that are constructive deheficial

In what follows | visually reproduce in figures all of the revievd@@mments separated in parts and arranged in
a way that | found easido discussAlso | combire the parts of each of the two reviews that are similar. | have
numbered each part (in blue font in each extract) and | present all fagpresentation doemt follow a serial order
butis according tahelogical structureghat is reflected in the sections oétrebuttal

The reviewers share similar concerns, but also have differences in the way they have viewed thégpegkr.

contains the reviewersoé final recommendations as well
my paper in ZWK&éds summary (with a,sdeateesvhichd am diseussingin n  on
section9 of the rebuttgl b u't not in AKO6s one. ZWK recommends mode

rejection (encouragingesubmission of a more focussed and substantiated manuscript).
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Review of a manuscript “Revisiting global hydrological cycle: Is it
intensifying?” by Demetris Koutsoyiannis

Reviewer: Zbigniew W. Kundzewicz

Overall recommendation: moderate modification

The paper under review is a result of a massive, independent, work, driven by
author’s curiosity rather than a funded research project. The author has analyzed
various data sets and substantial (yet selective) literature. The paper is long and
contains 23 figures and six tables. ZWK1

Interactive comment on “Revisiting global
hydrological cycle: Is it intensifying?” by
Demetris Koutsoyiannis

Axel Kleidon (Referee)
axel.kleidon@bgc-jena.mpg.de
Received and published: 16 April 2020

Review of MS "Revisiting global hydrological cycling” by Demetris Koutsoyian-
nis

Recommendation: Reject, but encourage resubmission of a more focussed and sub-
stantiated manuscript

This manuscript makes the sweeping claim that current observations at ground sta-
tions, satellite observations, and reanalysis products do not support the notion that
the hydrologic cycling intensifies with global warming. The author uses a number of
data sources to look at trends in temperatures and different variables associated with
hydrologic cycling, such as dewpoint temperatures, precipitation, vapor pressure, pre-
cipitable water, etc. He then plots the trends over the last decades, sometimes at the
global scale, sometimes separated between ocean and land. AKA1

Figure 1. The recommendations and the first paragraphs of the two reviews.

Obviously, it is disappointing to receive a recommendation for rejection. Despite ¢thetht# such
recommendations for rejectignsmost often followed byutright rejectionshave been quite common for my papers
particularly my best ones (e.g. those which later were my most citedy have not yet become emotionally immune
to rejection recommendations.

On the positive side, | found the very review commaeamtsouragingalbeit negativebecause, as | will try to
show, they in fact confirm that the paper is publishaldig.argumentation is this. In 2016Jaint Editorial by Editors
of several hydrological journals was publishewt only in Hydrology and Earth System Sciencésit also in
Hydrological Sciences Journalournal of Hydrology Journal of Hydrology: Regional studieBroceedings of the
International Association of Hydrological Scienc&&dose Zone Journabnd Water Resources Researdimong
other things, thdoint Editorial includes the main points that matter in the evaluation of papeh& review process
along with those that do not matter. Thase reproduced iRigure?2.

* See Koutsoyiannis (2014b); a list of my rejected papers with links to the full rejection files and exchanges can be seen in
http://www.itia.ntua.gr/en/search/?authorssfsoyiannis&tags=rejected
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What does not matter in evaluation of papers What doesmatter in evaluation of papers

In contrast, an affirmative answer is needed for these:

Re-
viewers can help by adhering to a structured approach of |  — Is the paper clear and correct (not ambiguous; not ar-
evaluating papers. There is, for example, no need for a posi- guably mistaken)?
tive answer to any of these questions: ) o
— Is the paper important (not trivial)?
- Do I agree with what the author says? , _ .
— Is the paper new and innovative (not repeating known
— Is the paper friendly to my own research publications things, not copied)?
and ideas? — Is the paper reporting results that are sufficiently sup-
ported and may be of use for other regions, studies or
— Does the paper comply with the body of literature [ have questions?

A
in mind? Additionally, other qualities of a paper should in fact

favour publication, even though they are often regarded as

— Does the paper comply with the consensus ideas on its .
reasons for rejection, for example:

area?

— a controversial attitude;
— Does the paper help save the world (e.g. from threats
and disasters)? - provoking discussion and thought; and

— challenging established ideas, methods or wisdom.

Figure 2. Images copied from the Joint Editorial(Koutsoyiannis et al, 2016)with lists of points that matter and do not matter
in the evaluation of papers in the review process

With reference to the points thdb matter inthe evaluation of papers (right part Bfgure 2), according to my
reading, the review comments confirm that paper is publishable. Specifically

1 There is no mention that anything in my paper is incorrect or mistaken. Forigrie the most important,
given that | have processedgeeat deal of datasets and tried to extract solid results from every data set.
Further, no reviewer pointed out any ambiguity.

1 None of the reviewerstates or implies that the paper is trivial. AK does not assess whether it is important or
unimportant. ZWK indsthat | delve intoo many importantopics.

1 None of the reviewers doubts the novelty of the paper. The fact that it is not copied fromootices $s
confirmed by the record loimilarity Index (3%) of theSimilarity Report,automatically produced through
the journal.And this low 3%is intentional. Itrefers to descriptions of the data that | used, which | wanted to
be faithful to their sowres, and to quotatins from several sources which areluded in the texas quotations

1 My analysesaind resultsre globaknd therefore useful for all regions.

9 llustrationsof the controversial attitude, as well as thapodvoking discussion and thglat, and challenging
established ideas, methods or wisdame provided byeveralexternal discussions of the papeublished on
the web’ Most of these comments take a positive stance for theh&pene attempt to provide elgnations
for some of myresults. But, again, what pleases me the most is that no blogger/commenter has spotted any
error in my analyses.

Therefore AK6 s r &a eecomraenihg rejectionare not understandable to me. Whether or notapproachis
basedon, or affected bythe points that daot matter in evaluation of papers (left part Bigure 2) is not my
competenceo discuss

* A list of such discussions can be foundhittp://www.itia.ntua.gr/2042/1 am thankful to all for their interest in my work and
particularly to Andrew Montford and John Robsondompiling summaries of mgaper

AFor the reader 6s aerepareofoennet ,0 fl tahre ccoopmmiemg s by a [Thisgoynweilht er
never get through the peer review process. [H]is paper will be rejected because it does piyt wihn the IPCC doomsday
machined
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The author attempts to “sell” many things in one article, rather than developing two
or even three more focussed papers. I have a (perhaps subjective) feeling that the
author’s tone is somewhat defensive, like if he was expecting attack. Why not
assuming an objective, open, and constructive reviewer, without prejudices, whose
motto is — to search for co-benefits and multiple wins — for the audience, for the
journal, for the discipline and for the author. ZWK7

Figure 3. Review comments suggesting splitting the paper in two or three and finding my tone defensive.

2 On defensive tongand constructive reviewers without prejudice$

As seenn Figure3, ZWK makes an indirect suggestion, that the paper would be better split in two, three or more, and a
judgment that my tone is defensive. The two issues are indeed ré&latbdpd am defensiveBased on my experience,
| expeced difficulties (if not attacks) and | judged thmatblishing more than one paper woalahplify thesedifficulties.
To this, | wish to add enoregeneralreason that makes me reluctant to follow this suggesdtitry notto contribute to
the fashiono f s afil a mi p Kbndzewgidz and glautsofyiannis, 200Routsoyianniset al., 2016; Quinn et al.,
2018).

But | am surprised for this comment by ZWH#&nd | will explain my reasons. First, if he read the
Acknowledgments, he would see that the papéginated (inpar) from my planned lecture that was cancelled because
of political/activist reactions. The mixing of science and politics has unfortunately become a common place, even
within hydrology.l am giving seeral examples relatemerelyto EGU activities as HESSD is one of its journals
EGU 2020 the session ACommunicating A Gl obal Climate C
bri gadwaés? dor gani zed with presentations havi mEGUWA018] es | i
a hydrologist stated ihis talk:i We ar e al | sci ent i withestaayprdtesifrom ther aadieAcln| act i
EGU 2017 delegates includig hydrologists were announcing with pride their participatiominMar ch f oln Sci er
EGU 2010,a Great Debate on Climate Changas organized under the titeT o wh a't extent do hun
Ear t h' s.Showstack @G Meports, amongther thingswhich occurred in this eventhat:

Legra$ said that what he reads on the blogosphere makes him concerned about a growth of science illiteracy.

iScience is used for a pretext for i ssuvrteusdclnate ar e
science as a punching ball, because it is a compl ex
science to get mixed in with politics. AThe soci al
sitting in ivoryt o we r s, he noted. iltdés wonder ful to take par

should be mixed with politics and society.

The second reason for my surprise is that ZWK, as Editétydfological Sciences Journébr 18 yearshas
rich experience abouionstructing reviews without prejudiged-or example, in his Farewell Editorigddundzewicz
(2015)has stated:

On one occasion, | was threatened with resignation by an excellent scientist on the Board of Associate Editors if |
accepted a paper deemed hopeless by this Associate Editor, while | regarded it as catchyptioeoghitg and
controversial, hence worthy of publication

* https://meetingorganizer.copernicus.org/EGU2020/orals/346B® featured irEGU Today https://www.egu.eu/egutoday/2020/
friday/.

Al regret that, even though | was in the audience, | did not react; therefore, | avail myself the opportunity of thisoretmatie
that | am not an aiwist.

¥ https://meetingorganizer.copernicus.org/EGU2010/session/4024

§ | have the impression that here the name is misreported. Based on the video of the event which s amtiiab
(https://www.youtube.com/watch?v=sqzfCRZLCYit looks to me that the speaker who said those, is not Bernard Legras but Frans
Ber khout who cl ai med t o fr:4pinepgletamy cdmménh€question (A4o4d) that goiseduencemare 1 2
overstated and science has been mixed with politicsngthite repl
iscience should be mixed with politicso (57:48).
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The case he describes is for #tedy by Anagnostopoulos et a{2010), in which | was a c@uthoi. Huard (201J)
calledit A black eye for the Hydrological Sciences Joutnialitit was never challenged for its correctness.

All'in all, 1 think ZWK is rightin characterizing me defensiaad | hope the abowemarkgustify my stancelt is
also encouraging thaZWK does not find me offensive and polemi@onsistent to my defensive attitude, | wish to
remind that acient Greek philosophers distinguished science from religion as well as from sophistkpovdedge
serving other interestsr aabusing reasoning making trade of unreal wisdom (cf. Taylor, 1919; Horrigan, 2007;
Papastephanou, 2015).

3 Onfrightening

It was disappointing to read the review comments showrFigure 4, characterizing some of my formulations
fipatheti® or fiha\fing] no place in a scientific papethe latter one followetly anexclamationmark.

In lines 35-36, the bit “without involving extreme floods and droughts, future climate
threats may not be frightening enough” cannot stand. Even more frightening are sea
level rise (especially in longer time scale) and heat waves.

The sentence in line 632 is obvious and unnecessary. Nobody objects this.

The sentence in lines 655-658 looks pathetic, even if somewhat vague and in need of
support. It is by no means trivial and self-explanatory. A broader readership would
miss a proof or at least some explanation. Moreover, the link of this sentence to the
rest of the paper is unclear. ZWK11

« Some statements in the manuscript like "without extreme floods and droughts,
future climate threats may not be frightening enough” (line 35-36) | find have no
place in a scientific paper! AK5S

Figure 4. Review commentgelated to my style ofwriting and the way of expressing myself.

While | am reluctant to exparttis brief formulationin the paper, in this rebutthhave to defendhe statements
that the reviewers disliked, as well as to defend my right of freedom of expressiofirasiding to censoring.

First, the statement about frightening, whose context, as clearly stated in theipao®iological is trueand
scientific | am giving a few examples to prove that frightening has indeed been a common means in the climtate age
Stephen H. Schneiddigunder ancpasteditor of the journaClimatic Changeand Coordinating Lead Authaf
Impacts Assessmemorking Group Il (WG2) of thelntergovernmental Panel on Climate ChamnggPCC) Third

Assessment Report, has stated:

So ve have to offer up scary scenarios, make simplified, dramatic statements, and make little mention of any
doubts we might have. This 'double ethical bind' we frequently find ourselves in cannot be solved by any
formula. Each of us has to decide what théntigalance is between being effective and being hofgdtneider,

1996).

John Houghton, cehair of IPCG $&cientific Assessmenorking Group (WG1) andlead editor ofthe first
three IPCCreporis i n an ar Global wamingiistndw atweapdfenass destructian and $#kikt i t | e
more people than terrorism, yet Blair and Bush do notingh ad wr i t t en:

* | appreciate the fact that, a year later, this Associate Editor approached me to let me know that he changed his i@ind thereaf

Aln our reply (Koutsoyiannis et al., 2011) to the Discussion by Huard (2011) we have published, as Supplementary Infbenation
entire review file of Anagnostopoulos et al. (2010) and thus ZWK canremale adi ng hi s own assessment

objective, open, and constructive reviewer, withtewMbaylpsoej udi c
remind ZWK that sever al Cli mategate emails have reveasled fis
guotation: fi | canbét see either of these papers owkévengfwe n t he
have to redefine whatthepeere vi ew | i terature is!)o.

5



As a climate scientist who has worked on this issue for several decades, first as head of the Met Office, and then
as cochair of scienfiic assessment for the UN intergovernmental panel on climate change, the impacts of global
warming are such that | have no hesitation in describing it &geapon of mass destructiooughton, 2003)

OtherIPCC lead authors have agreed that overstatement of consequences isTimefuin the Great Debate
mentioned above, Berkhout said"fioverclaiming is part o
While | agree witiZWK that the other threats he mentions are also enrollétkiagendd believe the urgency
of the hydrological threats is unique. Ftire urgency elememntf sea risés doubtful(cf. currentreal estate investments
at beachfront)while the heat waves do nexpand to the entire plan®But, in any case, | doot wish to expand the
paper 6 s s c o pose additionad thraatsj rather | & inviting ZWK to a future joint study on those, based on
real world dataFor the current paper and for tltreasonl explained | continue to believe thatithout involving
hydrology, the future climate threats are not frightening enough and that my statém#rd paperis relevant and
scientific.
Coming to my statemerit Ar guabl y, climate has beeweahaprgrhbosoh]
which is alsccriticized by ZWK as being obvious and unnecessagginl wish to keep it. It may be obvious to ZWK
but not obvious to everybody. Actually, this was the very title of my blocked talk in Bologna, wh@ntioned in the
AcknowledgmentsOne of the arguments usedlitock my talkwas that thee was no climate for that longo is the
statement trivial?
Finally, the statements that Z WK méssagaf sy paperandhtattis ¢ 0 |
why they are theconcludingstatements in the paper. There is support about thre®ection 6of the paperand its
figured mostimportantly, Figure 21 (which ZWK recommendieleting.

4  On focus

Both reviewers found the paper difficult to review and unfocused as seen in their comments reproHigree i |

hawe no doubt that it is difficult to review. That is because it was difficult to make and write up. The paper is based on
very rich information and reflects a great deal of data processing, results and presathievtémd in graphs and tables.
However, | @ not agree that the paper is not falidt is focusdon t he subject described in
gl obal hydrol ogical <cycl e: l's it intensifying?o.

ZWK opines t hat -horhehreessgge inmaio ihightight) i4 askfellowdntensification of
hydrol ogi cal cycl es i s ,which moticealrareglects the fifbthpartsof the diladitidees o pi n i
not coincide with mineln my opinion(asl also stated in the submission highlights and in the plain sumptiagynain
pointsof the paper arthe following

1. Retrievinga great amount of global hydroclimatic datasets

2. Reuvisiting the global hydrological cycle for better quantification

3. Testing established climatological hypotheses, according to which the hydablagicle should be
intensifying because of global warming

4. Outlining a stochastic view of hydroclimatghich provides more reliable means to deal with its variability.

As the submission highlights and the plain sumnsagm to be kegdbr internal use oftte journaland for the review
phase, and amot published with the papdrplan to includehemin the body ofa revised versio of the paper.

I do not think that it would be problematic tihhat th
unli kely to be very competent in all the aspects tackl

* In thevideo mentionedn a previous footnoteBerkhout (time 56:14found itusefulit o cr eate t hi s }imaase of
context of overclaimindor building an agenda.

ACE . Andr ei I'l'l arionovés (economic adviser to the Russian pr
prospect of gl obal war mi ng i s hiesl/venev.theguatdian.cammtemrieonment/2D05/fed/08/e i n
environment.research
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the journal HESSD enables open review by anyone interestetharghpelis availablefor review for two months.
Thus, a multidisiplinary evaluation is in principle possible.

The author touches upon a broad range of issues rendering the paper somewhat
unfocussed. There are several loose ends and dead-end streets and the overall
coherence is deficient. The breadth of the material covered renders the paper difficult
to review in its entirety by a single referee who is unlikely to be very competent in all
the aspects tackled in the paper.

In some journals, there is an explicit request to provide highlights and a graphical
abstract. It would be useful here. The title of the paper reads “Revisiting global
hydrological cycle: Is it intensifying?”, hence probably the principal take-home
message (main highlight) is as follows - Intensification of hydrological cycles is
problematic. Changes are weak, amidst large noise. I would suggest that the author
restricts his paper to this very issue. ZWK2

However, in addition to expressing justified doubts about the general, flat-rate,
statement on intensification of hydrological cycle, the author delves with other

topics, that are also very important but not directly related to the mainstream of the
paper under review. For instance, he provides an interesting claim that
overexploitation of groundwater and groundwater inflow to the oceans are
meaningful (yet typically overlooked by the disciplinary experts) sources of sea level
rise. Also an updated review of global water balance and water resources assessment
could be of broad interest. In my opinion, both these topics deserve separate papers,
where they could be discussed in more detail. ZWK4

I suggest prioritization of the material contained in the paper under review, with
more focus and less breadth of material. In addition, I feel that the material could be
divided between the body of the paper and an appendix (or a separate
supplementary information). The body of the paper should contain the essential,
high-impact, text and a smaller set of persuading figures and tables, while some
material could be shifted to an appendix (or a separate supplementary information)
for those readers who want to find additional details. ZWKB6

Figure 5. Review comments referring tathe (non)focus of my paper.

Comingt o AK6s comment that #Ait is wunclear

qgui te

believe that | already s&atlearly and concisely, in the three paragraphs of the Introduction, both the goals and the way
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