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September 

September 4, 2024 
Lecture notes (90 min) 

● Communication with the mentor: 
○ Project ideas, narrow down to a research question 
○ Meeting time (schedule) 
○ Research Proposal, show the guideline to the mentor during meeting 

● Assignment #1: Research Proposal 
○ Posted in Google Classroom 
○ No variables for my project 
○ Ideal situation: Finished by Mid-Oct  

● Learning Literature Searching Tools 
○ Paperpile: organizing tool, citation in Google docs(citation styles mentioned) 
○ Google Scholar, find some websites for history journals 

● Logbook Form and Evaluation 
○ Different tools: notions, physical notebooks and Google docs 
○ Organization/Content/Calendar 
○ Be specific, set tasks and due dates, update things 

 
● An email to my mentor to schedule the first meeting  

 

 

September 6, 2024  
 

 Set up and update my logbook (50 min) 
Decided to use Google docs, created an outline, filled in some daily notes and calendar 

 Browse in Google Scholars to find potential project topics(20 min) 



 Write another email to my mentor to schedule a meeting(10 min) 

 
 Decide annotation tool: digital or printed (10 min) 
 
 

September 10, 2024 
 

 Meeting with mentor(30 min) 
 

Things to discuss with my mentor: 

● A stable schedule to meet; or just the date for next two or three meetings  

● Mention the research proposal: A topic, background research, objectives and 

ideology 

● Assign some literature for me to read so that I can narrow down my research 

question 



 Write a summary of the meeting (10 min)

 

Meeting Summary  

1. A regular meeting schedule: once a week, at 11:30 am, Tuesday 
2. Start reading literature in Google Scholar and narrow down research questions: how 

climate or extreme weathers impacted the human societies and how it relates to the 
present  

3. Focus on a specific time period/region (little ice age may be a good place to start) 
4. Dig more into research topic and methods next week  
5. Email to contact with mentor: shawn.marshall@ec.gc.ca 

 
 Working on the calendars in the logbook (20 min) 
 Decide annotation tool: digital or printed (10 min) 

 
● Registered Paperpile  

 
 

September 12, 2024 
 

 Browse for potential research topics and arrange literatures in paperpile and take notes(20 
min) 

 Enter entry for the logbook(10 min) 



 Read Literature and take notes: Improving Societal Outcomes of Extreme Weather in a 
Changing Climate: An Integrated Perspective, How climate change impacted the 
collapse of the Ming dynasty (50 min) See in the background research 

  
● Started with the Little Ice Age that Dr. Marshall suggested 

○ Better to find a case study rather than a very broad comparison 
○ The collapse of the Ming Dynasty (History and climate related) 

https://app.paperpile.com/my-library/all  
 

 

September 16, 2024 
Class notes(60 min) 

● Try to insert and format citation using paperpile in google docs 
● https://owl.purdue.edu/owl/research_and_citation/conducting_research/index.html this 

website for information about citation 
● Research Proposal: No Variable and Hypothesis. Introduction: Background 

Research/literature review 
 

● Continued reading the literature of the collapse of the Ming Dynasty and read another 
general paper about how climate change impacts economy(20 min) 

○ See in the background research  
 

● An email invitation to my mentor(10 min) 

 
 

https://www.annualreviews.org/content/journals/10.1146/annurev-environ-060809-100145#
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-060809-100145#
https://app.paperpile.com/my-library/Zheng-et-al-2014-pT60OWbh7Aq~WdLFY0nVJew
https://app.paperpile.com/my-library/Zheng-et-al-2014-pT60OWbh7Aq~WdLFY0nVJew
https://app.paperpile.com/view/?id=bf5eb5d8-2c6f-42f3-9f66-200573b83215
https://owl.purdue.edu/owl/research_and_citation/conducting_research/index.html
https://app.paperpile.com/view/?id=bf5eb5d8-2c6f-42f3-9f66-200573b83215


September 18, 2024 
● A plan for potential meeting this week to narrow down the research question 

○ An idea: comparative study of whether the economy and social stability is more 
resistant to climate change(Is it viable?) 

○ Case Studies (requires more historical analysis) 
■ El niño events (1789-93) in history (Global impact or specific regions) 
■ The dynastic change in Chinese history and how they coincide with 

climate change: the collapse of the Ming Dynasty with the Little Ice Age 
and droughts 

● Browsing, reading, and taking notes about literatures for research topics (see in the 
background research) 

● Read literature and take notes: The Great El Niño of 1789–93 and its global 
consequences: Reconstructing an extreme climate event in world environmental 
history     

September 20, 2024 (sick) 

September 24, 2024 
● Edit logbook, create tasks for every ASP class and Assignment checklist (20 min) 
● Prepare for meeting with mentor (10 min) 

○ Reviewing the background research notes and plan for the discussion during the 
meeting  

● Biweekly check with Dr. Garcia(15 min): 
○ Add more reading notes and tasks to calendar 

● Meeting with mentor(30 min): 
○ Discussion about potential research topics 
○ A case study about the dynastic change in China in the mid-17th century: it coincided 

with the Little Ice age  
○ A comparison between the impacts of extreme weather events in pre-industrial societies 

and industrial societies 
○ Extreme weather events: droughts and floods probably have more historical evidence; 

temperature and precipitation change are more measurable to compare; El niño events 
have many data and are comparable 

○ Hopefully start to write introduction this week 

 

September 26, 2024 
● Reading book chapters sent from my mentor(50 min) 

https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d


○ Know better about the formation and effects of El Niños, looking for potential 
events to compare in my research questions  

○ See in the Background Research  
○ https://app.paperpile.com/my-library/Fagan-2009-pteFBOkg1AsyJLzXBHQIA2A  

● Start writing an introduction for the research proposal (40 min) 
○ Part 1: How climate change shapes society and its importance  

 

September 30, 2024 
● Write Introduction Part 1, Part 2, and objectives for the research proposal(90 min) 

 

October 

October 1, 2024 
● Meeting with the mentor 

○ Questions about how detailed I need to write for an introduction 
○ A discussion of a rough methodology 
○ Ask for more data about the 1789 El Niño 
○ Ask for the paper that I don’t have access for  
https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119548164.ch16  
https://direct.mit.edu/books/edited-volume/1888/chapter-abstract/51991/Revolutionar

y-Weather-The-Climatic-and-Economic?redirectedFrom=fulltext 
 
Meeting Summary: 

1. Find more data about the magnitude of 1789 El Niño events to justify the comparative 
study between the 1789 and 1982 El Niño episodes 

2. Introduction: to introduce some basic facts about El Niño events and how it affects 
climate, the importance and comparability of the 1789 and 1982 El niño events  

3. General methodology: Use some potential ice core data to reconstruct the 1789 El Niño 
events, and find historical evidence(or data if possible) about the crop yield, grain 
price, and population records during the late 18th century. 

4. Continue to read literature and write the research proposal this week 

 
 

https://app.paperpile.com/my-library/Fagan-2009-pteFBOkg1AsyJLzXBHQIA2A
https://docs.google.com/document/u/1/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit
https://docs.google.com/document/u/1/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit
https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119548164.ch16
https://direct.mit.edu/books/edited-volume/1888/chapter-abstract/51991/Revolutionary-Weather-The-Climatic-and-Economic?redirectedFrom=fulltext
https://direct.mit.edu/books/edited-volume/1888/chapter-abstract/51991/Revolutionary-Weather-The-Climatic-and-Economic?redirectedFrom=fulltext


October 2, 2024 
Class Notes (60 min) 

● Logbook 
○ Practice this month; use it to reflect and improve 

● By the end of the week, write out research question, goals, ans an outline for introduction 
and show it to the mentor 

● No variable and hypothesis, so marked out of 80 
● Right now, in general terms, what’s the method for the research?  
● The significance of the study. Why are you doing it? How can your work contribute to 

the field of study? 
● Always cite the first source and don’t start Writing without citation 

 
 Write out the research question and objectives in the research proposal and send to 
Dr. Garcia for feedback (30 min) 

 

October 4, 2024 
● Class lecture on Notion and Google docs logbook(30 min) 

 Read literature about general El Nino events and the specific 1788 El Niño to 
prepare for my introduction(60 min) See in the Background research 

○ A comparison of proxy records of El Nino/Southern Oscillation 

October 7, 2024 
 Finish Part 2 and Part 3 introduction in the research proposal (90 min)  

October 8, 2024 
Class notes(40 min): 

● Long Range Plane till March 11(SCHOOL SCIENCE FAIR)  
○ Work with mentors on long range plan  

● CYSF online portal  
○ Will be invited to online portal CYSF  

■ Close on March 28 
● If you get top 15 projects and are going to city science, the date is April 10-12  
● Oral Presentation near end of February  

○ Few class assignments will be due during February (research paper) 
 

https://docs.google.com/document/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit?tab=t.0
https://docs.google.com/document/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit


 Paperpile citation (Prieto and García Herrera 2009) (10 min)

 
 Revise the research questions and objectives based on the feedback from my mentor 
(10 min) 

 A plan for today’s meeting with mentor(10 min) 
● Share the research proposal with him 
● Show him the primary sources of data about El Niño events in the past centuries 
● Long range plan: a thorough understanding of the whole project by the end of 

February  
● Questions:  

○ more specific methods on how to analyze the economic and societal 
effects of El Niño events  

○ Are we going to use published proxy records on the strength of El Niño 
events 

 
 Read literature A multiproxy index of the El Niño–Southern Oscillation, AD 
1525–1982 to find primary resources of proxy records (See in the Background 
Research) (20 min) 

 Biweekly check with Dr. Garcia (15 min) 

October 9, 2024 
● An email to my mentor to update my progress and ask some questions about 

methodology 

 
● Edited grammar and flow in the introduction of the research proposal 

 

https://paperpile.com/c/fLL4cZ/JnvH
https://docs.google.com/document/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit


October 10, 2024 
 Read A multiproxy index of the El Niño–Southern Oscillation, AD 1525–1982 
See in the background research (50 min) 

 Edit the introduction of the research proposal based on feedback from Dr. Garcia 
(30 min) 

October 15, 2024 
 Write the significance and a rough outline for methodology for the research 
proposal (50 min) 

 Looking for databases that have proxy records to extract and analyze (30 min)   
See in the Background Research 

● Emails to my mentor to confirm meeting time (10 min)

 

October 16, 2024 
● Another follow-up email to set up a meeting with Dr. Marshall and ask him to give me 

feedback of the research proposal  

https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://docs.google.com/document/u/1/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit
https://docs.google.com/document/u/1/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit
https://docs.google.com/document/u/1/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit


 

October 17, 2024 
 Biweekly check with Dr. Garcia (15 min) 

● Suggestion about the introduction: 
○ More description of the societal/economic structure in 1980s vs. 1790s 
○ More information about the index and proxy reconstructions I would use 

to analyze the intensity of El Niño events 
 Working on the CYSF portal (30 min) 
 Read The Great El Niño of 1789–93 and its global consequences: 
Reconstructing an extreme climate event in world environmental history 
and find primary documentary data that accounted for the agricultural and 
economic effects of 1788 El Niño (40 min) 

 

October 21, 2024 
Class notes (whole block): 

● Oral presentation: 
○ Content (10 min): deep understanding of the project, mainly in the background 

research; convey what the research question is in the background research 
(because there is a lack of study in this field….) 

○ 3+ slides for background research; 2 slides for research questions and objectives; 
2-3 slides for methodology; 1 slide for significance 

○ Explain the title right after the title page as background research 
○ Methodology: Flow chart with bullet points 



○ Significance: Need and Contribution  
○ Clear voice, Loud, Good flow 
○ Edit myself 
○ The use of graphs and figures is crucial; Pictures need citations  
○ Do not overwhelm the audience with too much texts and information on one slide; 

make sure the picture is clear enough and the text can be read from the back of the 
room 

October 22, 2024 
● Meeting with Dr. Marshall 

○ Meeting Summary: 

 

October 23, 2024 
 Submit the Ethics form in CYSF portal (20 min) 
 Create slides for the Oral Presentation (40 min) 

 Including title page, two background slides introducing ENSO and El Niño 
events  

 Edit the research proposal (adding reference and sources, correction grammar and 
adding details in the methodology) based on Dr. Garcia’s feedback (30 min) 

October 25, 2024 
Class Notes (20 min):  

● Time change: Nov 6 Oral Presentation 
● Participation in the oral presentation of other classmates: 4 minimum 

 Rephrase the last three paragraphs in the introduction so that it flows better and 
introduces El Niño events more effectively (40 min) 

 Create the background research slides about the impacts of El Niño events on global 
weather patterns and the socioeconomic damage in human societies(20 min) 

https://docs.google.com/presentation/d/1thFlOkvLtCmoxQSw7bK1MUPbQOoDF6N-nSZMdORSndg/edit#slide=id.g2768ca7ef44_0_65


October 29, 2024 
Class Notes (30 min): 

● Format citations in google docs (With DOI) 
● CYSF portal: check the inbox 

 Fill out the november calendar 
 Final edit on the research proposal with more research and databases on the 
economic structure of societies (40 min)  
See in the background research  
 

Biweekly Check with Dr. Garcia (15 min): 
● Presentation slides: maybe useful to show it to Ms. Bonderud or Mr. Falk 
● Plan for the meeting with my mentor today:  

○ Talk about the methodology and the research proposal 
○ Long Range plan: specify what we are going to do in November and general ideas 

for Dec, Jan, Feb 

October 30, 2024 
● Weekly Meeting with Dr. Marshall 

○ Feedback from Dr. Marshall about the research proposal with an edited document 
○ A detailed plan for November with four separated tasks: 

■ Find different datasets of ENSO-sensitive proxy records from databases 
such as NOAA 

■ Standardize the dataset using statistics  
■ Create regression line that shows the correlation between  
■ Reconstruct the El Niño events based on the proxy reconstruction 

October 31, 2024 
 Fill out the november calendar based on the information from yesterday’s meeting 
(20 min) 

 Check the format of Reference List of the research proposal and examine whether 
these are good sources (30 min) 

 Create the slides for research questions and objectives (40 min) 
 
 



November 

November 4, 2024  
Class notes (30 min):  

● Logbook in google docs: use tabs, separate sections into different tabs  
● Calendars in the logbook: 

○ Be more specific: reading papers___,  working on CYSF portals, meeting with the 
mentor 

○ A clear long range plans for the project 
 

 Edit the logbook and separate sections into tabs (10 min) 
 Create slides for methodology and significance (40 min) 

 

November 6, 2024  
Maria-Elise’s presentation: 

● Different preferences of mode of control for apps 
● 1.3 billion have limitations accessing to these apps  
● Different alternatives to control apps  
● human-computer interaction: better experience for users 
● Question: how would head tracking implement user’s experience and to which group of 

people it applies 
 Oral Presentation done 

 

November 8, 2024  
Cole’s presentation: 

● Mixed Dementia 
● Vascular dysfunction (Modifiable) identified via MRI 
● genetic factors non modifiable:  APOE, risk factor for AD 
● TIAs 

○ Minor strokes  
○ Temporary symptoms  
○ Increase risk of dementia  

Lauren’s presentation: 
● Lung cancer Stage 3B/C: 

○ Large tumors 
● Non-small cell lung cancer–Locally advanced cancer 



● Treatments: Chemoradiation – Immunotherapy 
○ Toxicity and side effects 
○ Interventions  

● Scoring of multiple interventions  
Coco’s presentation: 

● EMG: measure the electron signals created by muscle constructions 
○ Electrodes   planar silver wet electrodes    3m red dot planar electrode  

■ Flaws     motion artifacts   
■ MNA    new electrodes 

Nina’s presentation: 
● Psychedelics: non-classical and classical  

○ NMDA      Serotonin 
● How are expectations related to outcomes?  

 

November 13, 2024  
Class notes (20 min): 

● A lot of works should be done in the five weeks before the winter break 
○ There would not be much time to work after winter break in Jan and Feb 

● Mentor’s evaluation: reflect on the mark and communicate with mentor 
● Paperpile and citations 
● Ask Dr. Garcia if there is any questions  
● CYSF  

 
 Review the literatures about El Niño proxies and take notes on the proxy records that 
were used (See in the background research) (60 min) 

 



November 15, 2024  
 An email to my mentor about the proxy data that I have found (20 min)

 
 Use the Paleo Data Search to find the original data of proxies that were used in ENSO 
researches as I listed them in the background research in the last class (30 min) (See in 
the background research) 

 Download the original data in .txt form (20 min) 

November 19, 2024  
Class notes (30 min): 

● Move on from research proposal 
● Ask questions to the mentor about the project 
● A reflection on the research proposal: 

○ Everything needs to have more details in the final paper 
○ Read the feedback and edit the research proposal based on that  
○ Reference errors: DOI and URL present, APA styles  

● 4 weeks before winter break, 8 weeks in January and February  
● Oral presentation skills: a punchline  
● Communications with the mentor   
● CYSF 

 
 Updating the CYSF portal: Filling out basic project info; copy paste research, problem, 
method from the research proposal (20 min) 

 
Plan to meet with mentor today (15 min): 

● The specific way to use excel to standardize the data 
○ After standardizing them, what are we going to do? 

● Which data to use?  



○ Multiple studies for teak trees and douglas firs 
○ Tree rings: raw measurements/ thickness/ isotope  

● The long range plan for December  
 
Meeting with Dr. Marshall: 

● Task for this week:  
○ Using Excel to import the proxy dataset and one instrumental record (Niño3.4 or 

MEI) 
○ Create a regression line for the proxy and instrumental record, then calculate r  

● Task for next week:  
○ Compare each proxy datasets’ correlations with the instrumental record 

 

November 21, 2024  
● Learn how to use google sheets on youtube (40 min) 

https://www.youtube.com/watch?v=N2opj8XzYBY 
● Import Rockies tree rings and Peruvian ice core data into the google sheets and organize 

the data (10 min) See in the background research 
● Import the instrumental records (Nino3.4 and MEI) and find the average for each year 

(30 min) See in the background research 

November 25, 2024  
● Using the correlation function in Google Sheets to find the correlation between proxy raw 

measurements and the instrumental ENSO records (mainly Nino3.4 average) (50 min) 
See in the background research 

● Implement the calculation with Nino3.4 Jan and Dec data (20 min)  
See in the background research 

 
Long Range Plan (tasks to complete): 

● Process the proxy data and reconstruct the 1789 El Niño (Dec) 
● Gather historical data that account for the destruction of  the 1789 El Niño (Dec and Jan) 
● Integrate the historical data and the records of the 1982 El Niño together (Jan and Feb) 
● Compare their socioeconomic effects (Feb) 

November 27, 2024  
 Organize the November logbook (40 min) 
 Plan for winter break: 

○ Dr. Marshall has only one week off  
○ I can have two weeks off with no meeting with mentor 

https://www.youtube.com/watch?v=N2opj8XzYBY


○ During the two weeks, I can read the historical documents that accounts the 1789 
El Nino 

○ The meetings after winter break will be based on the midterm schedule 
 Create line chart for proxy data (30 min)(See in the background research) 

November 29, 2024  
 

 Organize the November logbook and fill out the December calendar(50 min) 
 Fill out the data section in the CYSF portal with the proxies and instrumental data I have 
found (30 min) 

 

December  

December 5, 2024  
Class Notes(30 min): 

● The final paper:  
○ Intro section due Jan 31st: read more papers to have more details and depth  
○ Methods: due a month later     written in past tense 

■ take notes in the logbook about the specific procedures that I have done  
■ DETAILS 

○ Science fair: 
■ Think about the poster 
■ CYSF portal  

 Reverse the x and y axis of the scatter plots as Dr. Marshall told me during the meeting(5 
min) 

 Calculate the equation of the regression line(5 min) 
 Using the equation to reconstruct Nino 3.4(20 min) 
  Create a line graph for the reconstructed Nino 3.4 and identify the points for 1789 and 
1982 El Niño (30 min) (See all in the Procedures) 

 

December 9, 2024  
 An email to update Dr. Marshall on my progress since we’re not going to meet this week 
(10 min) 

 Fill my data collections and analysis so far into CYSF portal (problems with uploading 
pictures into the portal) (30 min) 



 Create line graphs for the ENSO reconstructions based on proxy data (40 min)(See all in 
the Procedures) 

 

December 11, 2024  
● Email to mentor to make sure next week’s meeting (10 min)

 
 Look for databases and government websites that have data on the impacts of 1982 El 
Nino in Peru (60 min) (See in the background research) 

 

December 13, 2024  
 A meeting with Dr. Marshall and a meeting summary (30 mins) 

 Send an email to ask for access to some papers(10 min)

 Continue to look for databases for the economic data in India (40 min)(See in the 
background research) 

 

December 17, 2024  
 look for databases for the economic data in New Zealand (20 min) (See in the 
background research) 

 Collect the economic data in New Zealand in 1980s from Stats NZ and download it into a 
separate google sheet(See in Procedures) (50 min) 

 



December 19, 2024  
● Relaxing before the winter break 
● Study for math test tomorrow 

January  

January 6, 2025 
● Study for midterm 

January 8, 2025 
● Study for midterm 

January 22, 2025 
Class Notes(70 min):  

● Make a plan and be specific about it 
● Next five weeks: Focus on ASP 

○ Data Analysis/Collection 
○ Preparation for Science Fair: Understanding the results 
○ Introduction Paper: finish with research questions and goals  

● CYSF portal due March 21 
● Oral Presentation by the end of February 

○ Posters or Slides 
○ Data Collection done by Feb 20 (hopefully) 

● What if data is not completed?  
○ By Feb 27, work with what you have  
○ Back up the research with more background research  

● Science Fair Rubric explanation: 
○ Big messages and big takeaway; not so much about details 

 
 

● Read paper Reconstructing El Nino–Southern Oscillation (ENSO) from 
high-resolution palaeoarchives (see in the Background Research)(20 
min) 

https://app.paperpile.com/view/?id=7d4e4fdc-34b9-4f1e-bbf2-c66175c06e52
https://app.paperpile.com/view/?id=7d4e4fdc-34b9-4f1e-bbf2-c66175c06e52


January 24, 2025 
 Gather the data of Peru’s sectoral GDP, total GDP and consumer price index from Central 
Reserve Bank of Peru (BCRP) and sort them into google sheets(see in the Procedures)(90 
min) 

 

January 28, 2025 
Biweekly meeting with Dr. Garcia (20 min): 

● An extension of the introduction paper till Feb 7th 
● A clear plan for the next five weeks 
● Cut off time: Feb 21st 
● The oral presentation in class by the end of February 
● Marks are locked for Term 2 report card around March 1st 

 
 Gather the economic data of India and download into google sheets (40 min) (See in the 
Procedure) 

 Fill the February calendar and revise my January calendar based on what has been done 
(40 min) 

January 30, 2025 
 Formatting the reference list for my Introduction and Procedure paper (30 min) 
 Find the correlation between the economic data and instrumental records of ENSO (See 
in the procedures) (50 min) 

 

February 

February 3, 2025 
Class Notes(30 min): 

● ChatGPT helps to find sources for statements in the final paper 
● Methodology check: went through all the methods 
● Data collection and analysis needs to be in a separate section in the logbook, not in daily 

notes 
● Tasks need to be specific and dated 

 Calculate the correlation between Peruvian economic data and ENSO and identify trends 
in those correlations (See in Procedures) (50 min) 

https://www.bcrp.gob.pe/en/
https://www.bcrp.gob.pe/en/


February 5, 2025 
 Edit the introduction paper based on Dr. Marshall’s feedback yesterday and hand in the 
paper(40 min) 

 Calculate the correlation between India’s economic data and ENSO and identify trends in 
those correlations (See in Procedures) (40 min) 

 

February 7, 2025 

 
Biweekly Meeting with Dr. Garcia(15 min): 

 



 
 Write the first part of procedures paper on reconstructing ENSO (70 min) 

February 11, 2025 
● February Assembly(85 min) 

February 13, 2025 
Class note (40 min): 

● CYSF portal filled before March 21st 
○ Problems section: not just research questions, needs a little bit background  
○ Citation can be put in its own section not after each section  
○ Acknowledgements: make it short and write down the institutions 

● Science Fair: Originality and self-driven shown in the presentation 
○ Use the rubric of CYSF 
○ Sources of errors: Science Fair likes to see this 

● The last day of class in February: 27th  
○ Oral presentation and logbook due  
○ Marks are locked the next day, so must be handed in  

● Methods paper and data analysis is the number 1 priority 
○ Logbook and Oral presentation is second priority 
○ Then work on the poster for the SF 

 Write the second part of the procedures paper on measuring the regional impacts of El 
Niño in India and Peru (50 min) 

February 19, 2025 
Class note (40 min): 

● Results Paper due April 14 
○ Results alone without explanations and analysis 
○ Figures and graphs 

■ Figure title, legend and descriptions under the figures 



○ Deadline of asking for help: at least three days before Apr 14 
● Analysis/Discussion Paper due May 1 

○ Explain/Provide alternative explanations 
○ Put the results in the context of the current understanding in the field of studies 
○ Get back to the research questions  
○ Significance and future direction  

● Final Paper due May 30th  
 

 Edit the Procedures Paper based on the suggestions Dr. Marshall sent to me this morning 
(30 min) 

 Create the background information slides for the oral presentation (20 min) 
 

February 21, 2025 
 Add the procedure paper to the CYSF portal (10 min) 
 Create significance, methods, RQs, and results slides (80 min) 

February 23, 2025 (Sunday) 
 Finish the presentation slides including analysis and editing  
 Practice the presentation 

February 25, 2025 
● Participation for oral presentation 

○ Maddux and Merrit  
○ Arth 
○ Antara 

■ Question asked 
○ Nina 

■ Questions asked 
● Presentation done  

○ 12+5 min 
○ Trim down the background, methods, RQs 
○ Explain the results and graphs in more details, time control 
○ Conclusions need to be clear  
○ Good punchline, if more rehearsed, it can take less time  
○ Different from presenting with a poster, clearer logic flow for poster 
○ Have to start making poster/tri-fold now  

https://docs.google.com/presentation/d/1AEufO1ALe2_Z0iNeQrtY21mCsgriXL7tX1Z3wsqn6H8/edit#slide=id.g2768ca7ef44_0_65
https://docs.google.com/presentation/d/1AEufO1ALe2_Z0iNeQrtY21mCsgriXL7tX1Z3wsqn6H8/edit#slide=id.g2768ca7ef44_0_65


February 27, 2025 
● Participation for oral presentations(40 min) 

○ Cole 
■ Question asked 

○ Amber  
■ Question asked 

 Check and edit the February logbook(20 min) 
 Design the layout for the science fair tri-fold (30 min) 
 
 

March  

March 3, 2025 
Class Notes(50 min): 

● Poster has to be more comprehensive  
○ Go back and forth with different sections of the poster 

● Logical flow in the slides is important  
● Punchline for presentation 

 
 Finish the background, significance, RQs and methods on the poster(70 min) 
 
 

March 5, 2025 
 Finish the results, analysis and conclusion part of the poster (90 min) 

 

March 7, 2025 
 Finish acknowledgement and reference for the poster and some final edits (60 min) 
 Plan and practice the speech for science fair (30 min) 

March 13, 2025 
 Reflect on the school science fair and look for parts that can be improved 
 Finish the methods section for CYSF portal 



 

March 17, 2025 
 Finish the data and conclusion section for CYSF portal (90 min) 

March 19, 2025 
 Finish the presentation and attachment section for CYSF portal (60 min) 
 Collect the data for global temperature from 1850 to present (50 min) 

 

Calendar  

September  
 

Sun Monday Tuesday Wednesday  Thursday Friday Sat 

Sept 1 
 
 

Sept 2 Sept 3 Sept 4 
ASP class 
Second email 
to schedule 
meetings 

Sept 5 Sept 6 
ASP class 
Another email to 
schedule meetings 

Sept 7 

Sept 8 
 
 

Sept 9 Sept 10 
ASP class 
Meeting with 
mentor 
Plan set for the 
year  

Sept 11 Sept 12 
ASP class 
Start to explore 
potential 
research topics 

Sept 13 Sept 
14 

Sept 
15 
 
 

Sept 16 
ASP class 
Read literatures 
and find a few 
events/ periods 
in history 

Sept 17 
Meeting with 
mentor (missed) 
 

Sept 18 
ASP class 
Read 
literature and 
search for 
useful data 

Sept 19 Sept 20 
ASP class(missed) 
 

Sept 
21 

Sept 
22 
 
 

Sept 23 Sept 24 
ASP class 
Meeting with 
mentor 
Determine the 

Sept 25 Sept 26 
ASP class 
Read literature 
for background 
research and 

Sept 27 Sept 
28 



final research 
question  

start writing 
introduction 
Part 1 

Sept 
29  
 
 

Sept 30 
ASP class 
Finish 
introduction 
Part 1 and start 
Part 2 

     

 

 

October 

Sun Monday  Tuesday Wednesday  Thursday Friday Sat 

  Oct 1 
Meeting with 
mentor 
Discuss the 
introduction and 
methodology of 
the research 
proposal 
 

Oct 2 
ASP class 
Finish research 
questions and 
objectives  

Oct 3 Oct 4 
ASP class 
Read a paper on 
the primary data 
for El nino 
reconstruction 
and finish 
introduction part 
2 

Oct 5 
 

Oct 6 Oct 7 Oct 8 
ASP class 
Meeting with 
mentor (Canceled) 
Finish Part 3 
introduction 

Oct 9 Oct 10 
ASP class 
Finish 
significance and 
read literature 
about the 
multiproxy 
reconstruction of 
El Nino 

Oct 11 Oct 12 

Oct 13 Oct 14 
 

Oct 15 
ASP class 
Meeting with 
mentor (Canceled) 
Modify the 
research proposal 
based on Dr. 
Garcia’s feedback 

Oct 16 
Emailed my first 
draft to Dr. 
Marshall 

Oct 17 
ASP class 
 

Oct 18 
 
 

Oct 19 



Oct 20 Oct 21 
ASP class 
Class 
Lecture(90 
min) 

Oct 22 
Meeting with 
mentor  
Discuss Long 
Range Plan and 
methodology 

Oct 23 
ASP class: 
Create slides on 
background 
information about 
ENSO for oral 
presentation 

Oct 24 
 
 

Oct 25 
ASP class:  
Create slides 
about the 
impacts of El 
Niño events on 
human societies 

Oct 26 

Oct 27 Oct 28 
 

Oct 29 
ASP class 
Final edit on the 
research proposal 
with more research 
on the economic 
structure of 
societies   

Oct 30 
Meeting with 
mentor 
Feedback of the 
research Proposal 
and a more 
detailed plan for 
Nov/Dec 
 

Oct 31 
ASP class 
Research 
Proposal Due  
Logbook Check 
Create slides of 
the research 
questions and 
objectives 

  

 

November 
 

Su
n 

Monday Tuesday  Wednesday Thursday Friday Sat 

     Nov 1 Nov 
2 
 

Nov 
3 
 

Nov 4 
ASP class 
Finish the 
methodology 
and 
significance 
slides 

Nov 5 
 

Nov 6 
ASP class 
Oral Presentation 
and Participation in 
others presentations 
Meeting with my 
mentor (canceled) 

Nov 7 Nov 8 
ASP class 
Participation in 
others 
presentations 
 

Nov 
9 



 
 

December 
 

Sun Mon Tue Wed Thu Fri Sat 

Dec 1 Dec 2 Dec 3 
ASP class (President 
Breakfast) 
Meeting with mentor 
Show Dr. Marshall 
the graphs that I have 
made and learn to 
reconstruct El Nino  

Dec 4 Dec 5 
ASP class 
Put different 
proxies into one 
table and create 
line graphs  

Dec 6 Dec 7 

Nov 
10 

Nov 11 
 

Nov 12 
Meeting with my 
mentor 
Look for raw proxy 
dataset and discuss 
the standardizing 
method 

Nov 13 
ASP class 
Read literature on the 
proxy reconstruction 
of ENSO and select 
proxy records  
 

Nov 14 
 

Nov 15 
ASP class 
Searching and 
downloading the 
original proxy data 
in databases 

Nov 
16 

Nov 
17 

Nov 18 
 

Nov 19 
ASP class 
Work on the basic 
project info, 
problems, research in 
CYSF portal 
Meeting with my 
mentor 
Learn about the 
details of 
standardizing data 

Nov 20 
 

Nov 21 
ASP class 
Import and 
organize the 
proxies and 
instrumental data 
into Google 
Sheets 

Nov 22 
 

Nov 
23 

Nov 
24 

Nov 25 
ASP class 
Calculate the 
correlation 
between the 
proxies and 
instrumental 
record 

Nov 26 
Meeting with my 
mentor 
Show Dr. Marshall 
my results of 
correlations, discuss 
plan for winter break  

Nov 27 
ASP class 
Create line charts for 
the proxies that show 
statistically 
significant 
correlation 

Nov 28 
 

Nov 29 
ASP class  
Logbook Due 
Work on the 
logbook calendar 
and fill the data 
section in CYSF 
portal 

Nov 
30 



Dec 8 Dec 9 
ASP class 
Put these 
proxies into 
one line graph 
and make a 
regression line 

Dec 10 
Meeting with mentor 
Show Dr. Marshall 
my multi-proxy 
graphs and ask for the 
resources about 1982 
El Nino 

Dec 11 
ASP class 
Look for databases 
and government 
websites that have 
data on the impacts 
of 1982 El Nino in 
Peru 
 

Dec 12 Dec 13 
ASP class 
Continue to look 
for databases for 
the economic data 
in India and New 
Zealand 

Dec 14 

Dec 15 Dec 16 Dec 17 
ASP class 
Collect New Zealand 
economic data in 
1980s 
Meeting with mentor 
Confirm the date for 
the meeting after 
winter break 

Dec 18 Dec 19 
ASP class 
Study for the 
math test on 
Friday 

Dec 20 Dec 21 
Winter 
break 

Dec 22 
Winter 
break 

Dec 23 
Winter break 

Dec 24 
Winter break 

Dec 25 
Winter break 

Dec 26 
Winter break 

Dec 27 
Winter break 

Dec 28 
Winter 
break 

Dec 29 
Winter 
break 

Dec 30 
Winter break 

Dec 31 
Winter break 

    

 

January 
 

Sun Mon Tue Wed Thu Fri Sat 

   Jan 1 
Winter break 

Jan 2 
Winter break 

Jan 3 
Winter break 

Jan 4 
Winter 
break 

Jan 5 
Winter 
break 

Jan 6 
ASP class 
Study for 
Midterms 

Jan 7 
Meeting with 
mentor 
Set up a plan for 
Jan and Feb, 
arrange the 
meeting after the 
midterm 

Jan 8 
ASP class 
Study for Midterms 
 

Jan 9 Jan 10 
Midterm 

Jan 11 
Midterm 

Jan 12 Jan 13 Jan 14 Jan 15 Jan 16 Jan 17 Jan 18 



Midterm Midterm 
 

Midterm 
 

Midterm 
 

Midterm 
 

Midterm 
 

Midterm 

Jan 19 
Midterm 

Jan 20 
Midterm 
 

Jan 21 
Meeting with 
mentor 
Goal for the week: 
statistics on 
economic impacts 
of 19 

Jan 22 
ASP class 
Lecture; read a 
paper about the 
multiproxy 
reconstruction of El 
Niño to implement 
the introduction 
paper 

Jan 23 Jan 24 
ASP class 
Gather the 
economic data of 
Peru and sort it into 
Google Sheets  

Jan 25 
 

Jan 26 Jan 27 Jan 28 
ASP class 
Check and catch 
up with the 
logbook; Biweekly 
check with Dr. 
Garcia 
Meeting with 
mentor 
Ask for feedback 
on the draft of the 
introduction paper 
and discuss the 
analysis of 
economic data  

Jan 29 Jan 30  
ASP class 
Analyze the 
correlation 
between the 
economic data 
collected and the 
proxy 
reconstruction  
Dec/Jan 
Logbook Due 

Jan 31 
 

 

 

February 
 

Sun Mon Tue Wed Thu Fri Sat 

      Feb 1 

Feb 2 Feb 3 
ASP class 
Continue to 
analyze the 
economic data for 
1982 El Niño 

Feb 4 
Meeting with 
mentor 
Present my result 
to Dr. Marshall and 
ask him for help on 
the historical 
records on 1789 El 
Niño  

Feb 5 
ASP class 
Final edits on the 
Introduction paper 
and  

Feb 6 Feb 7 
ASP class 
Final edit on the 
introduction 
paper and finish 
the first part of 
the procedures 
paper 
INTRODUCTI
ON Paper Due 

Feb 8 



Feb 9 Feb 10 Feb 11 
ASP class 
Assembly  
Meeting with 
mentor 
Share the historical 
data collected in 
the past week 

Feb 12 Feb 13 
ASP class 
Write the second 
part of the 
procedures paper 
and send it to Dr. 
Marshall 

Feb 14 Feb 15 

Feb 16 Feb 17 
 

Feb 18 
Meeting with 
mentor 
Ask for feedback 
on the procedure 
paper and discuss 
the result from the 
analysis of 
historical data 
 

Feb 19 
ASP class 
Final edit on the 
procedure paper 
and create 
background slides 
for the 
presentation 
PROCEDURE 
Paper Due 

Feb 20 Feb 21 
ASP class 
Create 
significance,  
method and 
results slides for 
the in class 
presentation 

Feb 22 

Feb 23 Feb 24 Feb 25 
ASP class 
In Class 
Presentation 
Meeting with 
mentor 
Discuss the 
interpretation of 
our results on the 
proxy 
reconstruction and 
economic data 

Feb 26 Feb 27 
ASP class 
Check the 
logbook and 
design the layout 
of the poster 
Feb Logbook 
Due 

Feb 28  

 

March 
 

Sun Mon Tue Wed Thu Fri Sat 

      Mar 1 

Mar 2 Mar 3 
ASP class 
Finish the 
background, 
significance, RQs 
and methods on the 
poster 

Mar 4 
Meeting with 
mentor 

Mar 5 
ASP class 
Finish the results, 
analysis and 
conclusion part of 
the poster 

Mar 6 Mar 7 
ASP class 
Refine the details 
of the poster and 
practice the 
science fair 
presentation 

Mar 8 



Mar 9 Mar 10 Mar 11 
School Science 
Fair 

Mar 12 Mar 13 
ASP class 
Fill in the data and 
conclusion 
sections for CYSF 
portal 

Mar 14 Mar 15 

Mar 16 Mar 17 
ASP class 
Citations, 
Acknowledgement, 
Presentation parts 
to be done in PYSF 
portal  

Mar 18 Mar 19 
ASP class 
Start writing the 
reconstruction part 
of the results paper 

Mar 20 Mar 21 
ASP class 
Finish the 
reconstruction 
part of the results 
paper 
CYSF Online 
Portal Due 
  

Mar 22 
Spring 
Break 

Mar 23 
Spring 
Break 

Mar 24 
Spring Break 

Mar 25 
Spring Break 

Mar 26 
Spring Break 

Mar 27 
Spring Break 

Mar 28 
Spring Break 

Mar 29 
Spring 
Break 

Mar 30 
Spring 
Break 

Mar 31 
Spring Break 

     

 

April 
 

Sun Mon Tue Wed Thu Fri Sat 

  Apr 1 
Spring Break 

Apr 2 
Spring Break 

Apr 3 
Spring Break 

Apr 4 
Spring Break 

Apr 5 
Spring 
Break 

Apr 6 
Spring 
Break 

Apr 7 Apr 8 
ASP class 
 
 

Apr 9 Apr 10 
ASP class 
City Science Fair 

Apr 11 
City Science 
Fair 

Apr 12 
City 
Science 
Fair 

Apr 13 Apr 14 
ASP class 
RESULTS Paper 
Due 
 

Apr 15 Apr 16 
ASP class 
 
 

Apr 17 Apr 18 
 

Apr 19 

Apr 20 Apr 21 
ASP class 

Apr 22 Apr 23 
ASP class 

Apr 24 Apr 25 
ASP class 

Apr 26 



 
 

 
 

 
 

Apr 27 Apr 28 Apr 29 
ASP class 
 

Apr 30 
 

   

 

Assignment Checklist  

 Research Proposal (Deadline October 31) 
 Introduction 

 Part 1: A brief summary of how climate influenced human societies in the past  
and the significance to analyze how society responds to extreme climate events in 
global warming (backed by the various research papers I have read during the 
selection of research question) 

 Part 2: Introduce the basic facts of El Niño events (the duration, cycle, and its 
formation) and its effects on the weather in the tropics area. (Started) 

 Part 3: Summarize the previous research on the 1788 El Niño event, and introduce 
my comparison research on the difference of impacts of the same weather events 
in different historical period 

 Objectives 
 Short term goals: To analyze the impacts of El Niño events on the past and 
contemporary societies  

 Long term goals: To analyze the degrees of the resilience of human societies 
when encountering extreme weather events 

 Research Questions 
 Methodology 

 To further discuss with my mentor on Oct 1  
 Significance 

 

 Oral Presentation of the Research Proposal (Deadline Nov 4) 
● 10 mins presentation, 5 mins questions 
● 15 slides TOP 

 Background Research (3+ slides) 
 General Definition of ENSO and El Niño events 
 Its impacts on human society 

https://docs.google.com/document/d/1jTCcSH1QnHcbF1C5YfA9zTylvJQFlGSMqckKKzD-Tak/edit
https://docs.google.com/presentation/d/1thFlOkvLtCmoxQSw7bK1MUPbQOoDF6N-nSZMdORSndg/edit#slide=id.g133f6155f6d_0_3


 The significance of this study: how it addresses the lack of study in this field 
 Research Questions (1 slide) 
 Objectives (2 slide) 
 Methodology (2 slides) 
 Significance (1 slide) 

 

 Proxy Data Collection and Analysis (Deadline Dec 10) 
 Import and organize the proxy data 
 Import the instrumental records (NINO3.4 and MEI) 
 Using correlation function to determine which proxy data to use 
 Create a graph of selected proxies and circle out the 1789 and 1982 El Niño 
 Create a regression line for the suitable proxies  

 

 Introduction Section Paper (Deadline Jan 30) 
 Copy paste the Introduction section of the research proposal 

 Resolve the feedback from Dr. Garcia 
 Add the research questions, goal, and significance 
 Refine and implement the content  
 Edit based on the feedback from Dr. Marshall 
 Submit to the CYSF portal  

 

 Procedures Section Paper (Deadline Feb 19) 
 Copy paste the Methodology from the research proposal 

 Resolve the feedback from Dr. Garcia 
 Add more details and procedures used in the research  
 Edit based on the feedback from Dr. Marshall 
 Submit to the CYSF portal  

 

 Oral Presentation for Science Fair (Deadline Feb 25) 
 Background information  
 Significance 
 RQs 

https://docs.google.com/spreadsheets/d/19yhheD-aqmmfzvJJPy_VP3Swk6ryhwfg/edit?gid=279737615#gid=279737615
https://docs.google.com/document/d/1-L0uuKY4Jyua_G7JNcFwDcFpEc866NFBLJJ-B8mmXrE/edit?tab=t.0
https://docs.google.com/document/d/119FHW3YgbyGWHjow_MaEpTPdqBxlqDztv4ojCAy9AnA/edit?tab=t.0
https://docs.google.com/presentation/d/19YkurADaa3JiMbDMhMJbPT9T_B3y6Xsg08RHOvPr-9E/edit#slide=id.p


 Methods 
 Results (graphs) 
 Analysis 
 Practice presentation with the slides 

 Poster for Science Fair (Deadline Mar 7) 

 

 Results Section Paper (Deadline Apr 14) 
 

 Analysis/Discussion Section Paper (Deadline May 1) 
 

 Final Paper (Deadline May 30) 

Background Research  
 

https://docs.google.com/document/d/1Yt11n8YflgRkz0Ozcw1sbTecHc3qNEls510XKP4GL9E/edit?tab=t.0
https://docs.google.com/document/d/1igww6EO9mSJMWuz1qC8xuJLLJua2IF0qW2zRg3E5wYI/edit?tab=t.0
https://docs.google.com/document/d/1QwaY9z6jT4HoP-Dc2Rg2CRN82MKBhsBzf-i271pbqcE/edit?tab=t.0


Sept 12 
1. Improving Societal Outcomes of Extreme Weather in a Changing Climate: An 

Integrated Perspective   
 

● temperature extremes (heat and cold waves), precipitation extremes (including 
floods and droughts), and storms and severe weather (including tropical 
cyclones).  

● The potential climate events for my research 
● how social vulnerability, coping, and adaptation shape the societal impacts of 

extreme weather.  
● It is not that related to my research question, so only minimum notes were 

taken. 
● However, the introduction of the paper can support the Part 1 introduction for 

my research paper.  
 

2. The Collapse of Ming Dynasty in 1644 and its correlations with the Little Ice Age (A 
potential research topic) 

A. How climate change impacted the collapse of the Ming dynasty 
B. These research papers are for determining whether the topic of the collapse 

of the Ming Dynasty is suitable for my research. So I just read the 
introductions and methodologies used.  

C. Advantage as a research topic: Very Specific research question, Climate – 
drought – bad crop yield (with abundant historical evidence such as official 
documents of agricultural production and taxation)– famine/ fiscal crisis/ 
weak military defense/peasant revolts (factors to look in to in case study)– the 
rise of Manchu power

 
D. Challenge: A thorough understanding of Chinese history during 1630-1644 is 

needed. There is a lot of historical evidence but data collection and analysis 
would be hard.  

https://www.annualreviews.org/content/journals/10.1146/annurev-environ-060809-100145#
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-060809-100145#
https://app.paperpile.com/view/?id=bf5eb5d8-2c6f-42f3-9f66-200573b83215


Sept 16 
1. The economic impacts of climate change 

a. I first thought it was about how to measure the economic impacts of climate such 
as how crop yields influence the domestic economy. However, it is about the 
general estimations about the impact of global warming to world economy, and it 
is not very useful for my research 

2. How climate change impacted the collapse of the Ming dynasty 
a. Methodology used in this study:  

i. used high-resolution reconstructions of temperature and dry-wet index in 
China for the past 1000 years 

ii. Specific data on provincial population, cropland area, grain productivity, 
grain price, uprests and wars, and peasant uprisings  

iii. Along with some historical literature. For example, Ming Shilu 
 

Sept 18 
1. El Niño Events in 1789-93 and its global impact (A potential research topic) 

a. The Great El Niño of 1789–93 and its global consequences: Reconstructing 
an extreme climate event in world environmental history     

b. A rough description of the El Niño event of 1789-93 and its impacts on the 
societies in the globe 

c. Features: It caused severe droughts and famine in South Asia, Europe and 
Americas and the aftermath of revolts. Because tropic area such as India, 
South America, Southeast Asia are most influenced by El Niño episodes, 
they’re ideal regions for my research  

d. Challenge: Hard to find data or simulation about the 1788 El Niño episodes 
e. An idea: compare the response of pre industrial civilizations and industrial 

civilizations to extreme weather events like El Niño–would be more 
climatology and modeling related 

2. Some basic facts about El Niño-Southern Oscillations from Google  
a. El Niño–Southern Oscillation (ENSO) is a global climate phenomenon that 

emerges from variations in winds and sea surface temperatures over the tropical 
Pacific Ocean.  

b. The warming phase of the sea surface temperature is known as "El Niño" 
c. The occurrence of ENSO is not predictable 
d. El Niño is associated with higher than normal air sea level pressure over 

Indonesia, Australia and across the Indian Ocean to the Atlantic.  
3. A website that provides data of El Niño episodes from 1980 to 2020 

a. https://climatedataguide.ucar.edu/climate-data/multivariate-enso-index  
b. Indicate the intensity of each El Niño events  

https://app.paperpile.com/view/?id=1b79e70b-ef01-4861-91d6-f982ef73a5ff
https://app.paperpile.com/view/?id=bf5eb5d8-2c6f-42f3-9f66-200573b83215
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://en.wikipedia.org/wiki/Winds
https://en.wikipedia.org/wiki/Sea_surface_temperature
https://en.wikipedia.org/wiki/Pacific_Ocean
https://en.wikipedia.org/wiki/Sea_level_pressure
https://en.wikipedia.org/wiki/Indian_Ocean
https://en.wikipedia.org/wiki/Atlantic_Ocean
https://climatedataguide.ucar.edu/climate-data/multivariate-enso-index


c. Able to compare contemporary El Niño episodes with episodes in other time 
periods  

d.  

Sept 26 
1. Floods, Famines, and Emperors: El Niño and the Fate of Civilizations (the book is not 

available without payment so I bought it on Amazon) 
○ Chapter 3 ENSO (El Niño Southern-Oscillations): effects of El Niño events.  
○ As sea temperatures peak during El Niño events, the temperatures over most of 

the tropics increase almost by 1 degree, significantly affecting the average global 
temperature  

○ And strong El Niño events cause catastrophic droughts in tropical regions such as 
Central America, India, Australia, West Africa and China. But the effect was not 
restrained to tropical regions, even Siberia has disastrous harvests in strong El 
Niño years 

○ Global fish catches declined significantly  
○ El Niño events also shifts the pattern and intensity of storms in the central Pacific 

and Atlantic 
○ Chapter 4 the Northern Atlantic Oscillations 
○ When the Northern Atlantic Oscillation is strong, in Europe, there would be 

strong westerlies bringing wet storms. The strong westerlies also cause relatively 
mild temperature during winter, which could produce dry conditions in the 
southern Europe  

○ In contrast, a lower index would mean shallower pressure gradients, weaker 
westerlies, a colder winter in the continental Europe 

 



Oct 4 
1. A comparison of proxy records of El Nino/Southern Oscillation 

a. The paper referenced to many primary sources that contain tree ring and ice core 
reconstructions of El Niño events and many documentary records 

i. tree-ring  chronologies from southwestern United States and northwestern 
Mexico (Drew  1976;  Michaelsen  1989);  ice-cores  from Quelccaya ice 
cap in  Peru (Thompson  et al.  1984,  1985,  1986,  1988;  Thompson and 
Mosley-Thompson 1989; Thomp- son et al.  1992, this volume);  

ii. The highlighted references are the study conducted using proxy records to 
create ENSO indices that can be used to reconstruct El Niño events 

iii.  and documentary records (Quinn et al.  1987) 
iv. Tasks for next class: check this paper El Niño occurrences over the 

past four and a half centuries(Quinn et al.  1987) for useful 
documentary records 

v.  
 

https://app.paperpile.com/view/?id=46433419-5b5d-44b9-ac0e-87f999027a37


Oct 8 
1. El Niño occurrences over the past four and a half centuries 

a. It is based primarily on evidence obtained from the west coast region of northern 
South America  and its adjacent Pacific Ocean waters. The region that is suitable 
for my research of El Niño occurrences and impacts  

b. Both 1788 and 1982 El Niño were classified as VS (very strong); it can be used in 
my introduction to indicate that 1788 and 1982 El Niño events are comparable  

 

Oct 10 
1. A multiproxy index of the El Niño–Southern Oscillation, AD 1525–1982 

a. This is a great outline for how to write my methodology  
b. First the selection of proxies, must be ENSO sensitive 
c. Since ENSO is a both oceanic and atmospheric climate phenomenon, so it needs 

to select multiple proxies that address the two aspects 
d. Data then needs to be processed to minimize the noise in the proxy records 
e. And then the data needs to be calibrated (adjusted) to the instrumental El Niño 

data recorded in the 20th century— This step is to make sure that the processed 
data actually reflects the ENSO cycle 

 
 

Oct 15 
1. The figure from A multiproxy index of the El Niño–Southern Oscillation, AD 

1525–1982 

a. It can be used to showcase the similar intensity of the 1788 El Niño and 1982 El 
Niño  

https://app.paperpile.com/view/?id=a7d5aaef-a862-46e9-804d-e2a2ca5a4562
https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2


b. I would need to explain where the data comes from and how the data is compiled 
and changed into the index 

2. From A multiproxy index of the El Niño–Southern Oscillation, AD 1525–1982 
a useful meteorological database with proxy records and historical data is mentioned. 

a. National Oceanic and Atmospheric Administration, World Data System 
https://www.ncei.noaa.gov/services/world-data-system  

 

Oct 17 
1. The primary historical data in The Great El Niño of 1789–93 and its global 

consequences: Reconstructing an extreme climate event in world 
environmental history  

a. Logbooks from the English East India Company voyages digitized in keyed 
format from 1789 to 1834 
https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.ncd
c:C00785  

b. The log of HMS"bounty", 1787-1789 
https://www.genesis-publications.com/book/0904351009/the-log-of-hms-bounty-
1787-1789  
 

Oct 29 
1. The economic and historical databases that have reconstructions of world GDP/ 

population in the late-eighteenth century.  
a. Maddison Project Database 2023: this one also includes an estimation of world 

populations in the late 18th century 
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-proj
ect-database-2023?lang=en#:~:text=The%20Maddison%20Project%20Database%
20provides,the%20period%20up%20to%202022.  

b. UN World Population Prospects  
https://population.un.org/wpp/Download/Standard/MostUsed/  

c. US Census International Database 
https://www.census.gov/data-tools/demo/idb/#/dashboard?COUNTRY_YEAR=20
24&COUNTRY_YR_ANIM=2024&CCODE_SINGLE=**&CCODE=**  

 

Dec 11 
1. National resources of Peru: 

a. Government website: Instituto Nacional de Estadística e Informática (INEI) 

https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://www.ncei.noaa.gov/services/world-data-system
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://app.paperpile.com/view/?id=816aa452-3ca6-45ab-9b8a-168fddc2771d
https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.ncdc:C00785
https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.ncdc:C00785
https://www.genesis-publications.com/book/0904351009/the-log-of-hms-bounty-1787-1789
https://www.genesis-publications.com/book/0904351009/the-log-of-hms-bounty-1787-1789
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-project-database-2023?lang=en#:~:text=The%20Maddison%20Project%20Database%20provides,the%20period%20up%20to%202022
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-project-database-2023?lang=en#:~:text=The%20Maddison%20Project%20Database%20provides,the%20period%20up%20to%202022
https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-project-database-2023?lang=en#:~:text=The%20Maddison%20Project%20Database%20provides,the%20period%20up%20to%202022
https://population.un.org/wpp/Download/Standard/MostUsed/
https://www.census.gov/data-tools/demo/idb/#/dashboard?COUNTRY_YEAR=2024&COUNTRY_YR_ANIM=2024&CCODE_SINGLE=**&CCODE=**
https://www.census.gov/data-tools/demo/idb/#/dashboard?COUNTRY_YEAR=2024&COUNTRY_YR_ANIM=2024&CCODE_SINGLE=**&CCODE=**


https://www.gob.pe/inei/  
b. Central Reserve Bank of Peru (BCRP) https://www.bcrp.gob.pe/en/  

2. International organizations: 
a. IMF and World Bank 
b. UN portal 

3. The economic data in 1980s that I am looking for: 
a. Usually called series 
b. GDP growth in percentage which diminishes the overall trend  
c. Sectoral GDP percentage such as agriculture and fishery 

Dec 13 
1. Institutions that could have economic statistics for India: 

a. Ministry of Statistics and Programme Implementation https://www.mospi.gov.in/  
b. Reserve Bank of India https://www.rbi.org.in/  
c. Indian Council of Agricultural Research https://www.icar.org.in  

2. International databases found in Dec 11 

Dec 17 
1. Economic database for New Zealand: 

a. Infoshare, Stats NZ https://www.stats.govt.nz/tools/stats-infoshare/ 
b. Reserve Bank of New Zealand https://www.rbnz.govt.nz/  

2. International databases found in Dec 11 

Jan 22 
1. From Reconstructing El Nino–Southern Oscillation (ENSO) from 

high-resolution palaeoarchives,  
a. Things to implement for my Introduction 

i. Rationale for using multiproxy reconstruction for El Niño events 
(highlighted in the paper) 

ii. Rewrite the definition of ENSO 
b. Potential improvements for my reconstruction if time allows 

i. Using the indice that accounts for the atmospheric component of ENSO 
such as SOI 

 

Procedures 

Nov 13 
1. Paleo Data Search: https://www.ncei.noaa.gov/access/paleo-search/?dataTypeId=18  

https://www.gob.pe/inei/
https://www.bcrp.gob.pe/en/
https://www.mospi.gov.in/
https://www.rbi.org.in/
https://www.icar.org.in
https://www.stats.govt.nz/tools/stats-infoshare/
https://www.rbnz.govt.nz/
https://app.paperpile.com/view/?id=7d4e4fdc-34b9-4f1e-bbf2-c66175c06e52
https://app.paperpile.com/view/?id=7d4e4fdc-34b9-4f1e-bbf2-c66175c06e52
https://www.ncei.noaa.gov/access/paleo-search/?dataTypeId=18


2. A list of potential proxy data 
a. From A multiproxy index of the El Niño–Southern Oscillation, AD 

1525–1982  
i. Kauri tree ring chronologies from Huapai and Cascades, New Zealand by 

Fowler  
ii. pink pine tree ring chronologies from New Zealand (western Pacific, 

Southern Hemisphere) 
iii. The Douglas fir and pinyon pine tree ring chronologies from subtropical 

North America 
iv. the Great Barrier Reef and New Caledonia coral record (western Pacific) 
v. the Rarotonga coral record (central Pacific) 

b. teak trees (Tectona grandis L.F.) from Indonesia, Thailand, Java and India  
 

Nov 15 
1. Find the raw data of proxy records mentioned in Nov 13 in Paleo Data Search and 

download them as .txt 
a. Kauri tree ring chronologies from Huapai and Cascades, New Zealand 
b. Pink pine tree ring chronologies from New Zealand 
c. Douglas fir and pinyon pine tree ring chronologies from subtropical North 

America 
d. Great Barrier Reef and New Caledonia coral record 
e. Rarotonga coral record 
f. Teak trees (Tectona grandis L.F.) from Indonesia and India  

2. For the teak trees and Douglas fir, there are too many NOAA studies. I don’t know which 
one is the best to use. So I downloaded multiple files to see which one best correlates 
with ENSO instrumental records.  

Nov 19 
1. The Peruvian ice core thickness data sent by Dr. Marshall does not correlate well with the 

instrumental data of ENSO. The d18O data correlates well; however, it only goes back to 
1900. 

a. Alternative peru ice core found in NCEI with d18O data that goes back to 488 
C.E.: https://www.ncei.noaa.gov/access/paleo-search/study/2447 

b. Tibetan ice core d18O found in NCEI: 

https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://app.paperpile.com/view/?id=003f370f-94c5-4322-b4f7-fb5e03796cb2
https://www.ncei.noaa.gov/access/paleo-search/study/1003980
https://www.ncei.noaa.gov/access/paleo-search/study/8508
https://www.ncei.noaa.gov/access/paleo-search/study/8507
https://www.ncei.noaa.gov/access/paleo-search/study/1003988
https://www.ncei.noaa.gov/access/paleo-search/study/1003980
https://www.ncei.noaa.gov/access/paleo-search/study/1860
https://www.ncei.noaa.gov/access/paleo-search/study/2447


i. Dasuopu Ice Core 1000 Year d18O, Dust, Anion and Accumulation Data 

 

Nov 21 
1. Nino 3.4 instrumental records downloaded from: 

https://psl.noaa.gov/gcos_wgsp/Timeseries/Nino34/ 
Annual average is calculated for data analysis 

 
2. Proxy data files in text form are imported into the sheets and split into columns as shown 

in the screenshot below.  

https://psl.noaa.gov/gcos_wgsp/Timeseries/Nino34/


 

Nov 25 
1. Using the function =CORREL in Google Sheets, I calculated the r(correlation) between 

the proxy data and the annual average of Nino3.4 (for some proxies I also calculated its 



correlation with Nino3.4 Jan and Dec)

 
2. Proxies with statistically significant correlation (|r|>0.2): Pink pine tree ring in New 

Zealand; Kauri tree ring chronology in Cascades, New Zealand; Quelccaya ice core d18O 
in Peru; Dasuopu ice core d18O in Tibetan Plateau  

 

Nov 27 
1. Create line charts for the proxies with statistically significant correlations: The two peaks 

for the 1982 and 1789 El Nino have similar heights, which indicates similar intensity.  



 
 

Dec 5 

1. Switch the axis in order to put the proxy data as the x values of the regression line and 
output the reconstructed NINO 3.4 

2. Use the function in Google Sheets to calculate the reconstructed NINO 3.4 index  
3. Create a line graph (example below) for the reconstructed NINO 3.4 index 

 

Dec 9 
1. Create line graphs for the ENSO reconstructions based on proxy data 



 

 



Dec 17 
1. Collect the economic data of New Zealand in 1980s and sort them into google sheets 

from Stats NZ https://www.stats.govt.nz/ 

 
2. In Stats NZ there is many kinds of economic indicators that may be useful 

a. Could check out whether they are better than GDP if time allows

https://docs.google.com/spreadsheets/d/1Kr3Ex1AYEA8nvrN1gLgvqQXroLkso7li_VE7taDH_xo/edit?gid=1884070187#gid=1884070187
https://www.stats.govt.nz/


Jan 24 
1. Collect Peruvian economy data from the Central Reserve Bank of Peru and sort them  

into google sheets  
 

2. Visualize the change in data by creating line graphs

 
 

Jan 28 
1. Collect data on India’s GDP growth and agricultural production from IMF (International 

Monetary Fund) and Reserve Bank of India into google sheets 

https://www.bcrp.gob.pe/en/
https://docs.google.com/spreadsheets/d/1IGJVAIhh7v3dsqfAxo_xQT6d3k05ujlQ/edit?gid=72242792#gid=72242792


2. Visualize the change in data by creating line graphs

 

Jan 30  
1. Calculate the correlation between Nino 3.4 and the Peruvian economic data  

 

 



The correlation is not ideal even when anomalies caused by Covid and WW2 are deleted. 
 

2. Choosing different instrumental records 
a. For Peru, Nino 1,2,3 that is closer to Peru’s coast may generate more correlation 
b. Or use indices such as MEI that measures more than just the sea surface 

temperature  
 

Feb 3 
1. Calculate the correlations between Peruvian economic data(GDP, fishery and agriculture) 

and ENSO in different time periods: 1930-1950, 1950-1970, 1970-1990, 1990-present  
2. The correlation between Peru’s GDP and fishery steadily declines 

 
 

Feb 5 
1. Calculate the correlation between Indian economic data and ENSO  in different time 

periods: 1950-1970, 1970-1990, 1990-present  
2. Interesting trend detected: the correlation between india’s foodgrain production and 

ENSO spiked after 1990 
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