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l. Introduction lll. Testing the Survey Tool V. Results: Overview of papers progressing through the survey

The scientific community is broadly interested to improve the Sampling Approach

reproducibility of research, a cornerstone of the scientific process. . 360 peer-reviewed articles were randomly sampled from the 1,989

To further this effort, we: articles published in 2017 by 6 hydrology and water resources journals. Q5. How accessible Q6. Where Q7. What is Q11. Do outputs

» Developed a survey tool to assess the reproducibility of peer-reviewed publications | | | | to users? available? present? verify results?
- Assessed 360 articles published in hydrology and water resources journals = Sampling was approximately proportional to the number of articles

- Identified common factors of reproducible papers and bottlenecks to reproducibility published, with extra weight placed on articles that included a . . cullv reproducible
» Recommended how authors, journals, funders, and institutions can encourage and pre-determined set of reproducibility-keywords. Directions, code y rep

reward reproducible research 4
Table 1 Number of articles published in 2017 and number of articles sampled. & data [20] [ ] .
L . Some reproducible
Reproducibility is a continuum EM&S HESS WRR JoH JAWRA JWRPEM All _
- L < 2017 |Sample | 2017 |Sample| 2017 [Sample| 2017 |Sample| 2017 |Sample| 2017 [Sample 2 Of 3 prlmary [2]
\\\ 1. Data and \\ < Keyword | 49 48 9 9 23 23 24 24 7 7 8 8 p apers .
\ =G W N Nonkey | 181 | 15 | 319 | 43 | 511 | 59 | 645 | 79 | 102 | 23 | 111 | 22 artifacts [24]
> artifacts word [360]

y: available? Yy Total | 230 | 63 | 328 | 52 | 534 | 8 | 669 | 103 | 109 | 30 | 119 | 30 9 ol
A L Not reproducible

ST > IAEUIEE > B sy da.tasets HESS: Hydrology and Earth Systems JoH: Journal of Hydrology CO ﬂtaCt '

* Models/Code * Tables * In new locations Sciences JWRP&M: Journal of Water Resources . 1 Of3 prlmary [4]

* Results | * Other results EM&S: Environmental Modeling & Software Planning and Management f|rSt author [68] artifacts [80] , . _

’ Instruct!ops | JAWRA: Journal of the American Water WRR: Water Resources Research Ava| |ab| | |ty fa| | ure

* Other digital artifacts Resources Association NOt SpeCified [1 O]

No primary
L . /3 ,
Availability: all necessary research artifacts (data, model, code, Availability and Reproducibility Reviews where [73] antact artifacts 51]
directions, etc.) are made available for others to reuse | | o third party [1 ()]
Reproducibility: ability to reproduce published results exactly - Eaf:h author was rapdomly assigned 6.0 .e}rtlcles.to test for availability. Dataless
using available data = Articles were re-assigned for reproducibility testing based on software :
familiarity. or review [34]

Replicability: ability to replicate published conclusions using new
data or techniques

All reviews followed the survey tool and were recorded online

Il. 15-Question Survey Tool

V. Results: Availability and Reproducibility Details

VI. Conclusions

https://tinyurl.com/ReproduceSurvey Stated Availability by Journal Available Artifacts Reproducibility Small changes could produce major improvement
Journal policies partially drive reproducibility of their publications.

Paper Metadata Reasons for failure included:

Q3. Article DOI

N
8]
SN

100% - .
Q1. Assessor's name - - 50% AUTELY EZOUEEY : N _ _
Q2. Journal name .  lack of all elements [10 articles] Bottlenecks along the reproducibility continuum include:
Q4. Full paper citation ., » unclear directions [4 L . . .
s g . ’ 0% did not generate re[su]lts 3] = A significant fraction of artifacts were only available by request
Availability Reproducibility % S J = 2-3 times more publications included code/data than instructions to use them.
Q5. How accessible to users? Qtt. Do theoutputs veriy published results in tex,figures s 50%- =] - hardware/software error [2] Including instructions could potentially double "available" articles
. . and tables): t = ' : : SN :
ioab || Notspecified where | Not applicable - - 5 5 results difrered [1] - Once all artifacts were available, reproducibility was the most likely outcome (60%)
Yes (explain in Q12) [No (explain in Q13 and Q14)] o 5 20% -
Q6. Where available? O 25%- o
Q12. If yes, explain what made the work reproducible and o _
Al online Third party| Author | In article | other comments [open responsel. 10%: Time to Complete Survey Recommendations
Q7. What is present? Q13. If no, why did reproducing the work fail? 0% - - PSS L o ARA WRea - L I Auth . S ¢ y " brmiss . S 4 bl
sl [ Hardware / ][Did not generate] [Results] Journal ° Input Code/Modell  Directions Hardware/ Common Unique & Metadata uthors: Self-assess before submission using survey. see reproducible papers
; _ _ software errors results differed data Software to run Software File Persistent No Artifacts
Input Data| Code / lcense | Metadafa J| ‘dentiers 'Unclear directions || Other | Stated Availability : Requirements Formats  ldentifiers Available 1 for examples.
Hardware / software | _. Available Artifacts (Q7) S (Q5)
Directions | Software : File format . : Some or All Only In Author 2
requirements Q14. Other comments on why reproducing the work failed Available Online Article Request @ Journals:
—— [open response]. Third o . Journal EM&S HESS WRR JoH JAWRA JWRP&M 3 . . .. :
Q8. Comments on availability [open response]. Party . No availability . Dataless or review . . . . E Ava”i?’i[lii%/c?sf- o | = Reviewers or Journals assess submissions and prowde feedback to
Q9. Do you estimate you and readers could use the Time to Comblete : < .: authors. Availability survey required only 5-15 minutes.
available artifacts to generate results? P - 3 Dat del cod 1ability by - | Figure 4 Availability artifacts organized by journal. All Lf.>j~ . Ack led ),:h " y " d d b?/ tandards (b 1 g
Nof famiiar witt Q15: How many minutes did the survey take? 'gure 35 Latd, model code avallabllity by journd percentages are based on the total number of each journal. S ot o cknowledge papers that meet reprogucibie standards (bronze, silver, gold).
Yes | Notsure - 27 [ No (summary of Q4 and Q5). Resuls ————— » Establish an Associate Editor for Reproducibility.
Q10. Continue to replicate results?
e - ! Figure 5 Self-reported time to complete survey organized by Fund d Instituti . R : d d h that blish
Yes | No | the survey's ending question. Each reviewed paper is shown 5 15 30 45 6'0. e 90 1651_é01é51éo1é51é01é5 214 unaers an nS.I UTIONS. ReCcOogniZe andad rewarad researcners tnat publis
by a grey dot, while the mean is represented by a red dot. Time Spent (Minutes) reproducible research.
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