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1. SKIM 
 
Get the “big picture” by reading the title, key words and abstract carefully; this will tell you the major 
findings and why they matter 
 

! Quickly scan the article without taking notes; focus on headings and subheadings 

! Note the publishing date; current research is more relevant 

! Note any terms and parts you don’t understand for further reading 
 
 
2. RE-READ 
 
Read the article again, asking yourself questions such as: 
 

! What problem is the study trying to solve? 

! Are the findings well supported by evidence? Were assumptions made? 

! Are the findings unique and supported by other work in the field? 

! Is the study repeatable? 

! What factors might affect the results? 

! What questions are still unanswered? What were the limitations? 

! Draw influences based on your own experience and knowledge. 
 
If you are unfamiliar with key concepts, look for them in the literature 
 
 
3. INTERPRET 
 

! Examine figures and tables carefully 

! Try to interpret data first before looking at captions 

! When reading the discussion and results, look for key issues and new findings 

! Make sure you have distinguished the main points. If not, go over the text again. 
 
 
4. SUMMARISE 
 

! Take notes on the key findings, methods and issues; it improves reading comprehension, helps you 
remember key points and prepares you for thesis/dissertation/paper writing 

! If you have a printed version, highlight key point and write on the article. If it’s on screen, make use of 
markers and comments. Do this AFTER reading and interpreting the article. 

Overview of Strategy
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Template for Taking Notes on Research Articles: Easy access for later use 

Whenever you read an article, book chapter, or research on the web, use the following format (or 
something similar) to make an electronic record of your notes for later easy access. Put quotation 
marks around any exact wording you write down so that you can avoid accidental plagiarism. 

Complete citation. Author(s), Date of publication, Title (book or article), Journal, Volume #, 
Issue #, pages: 

If web access: url; date accessed:  

Key Words: 

General subject:  

Specific subject: 

 

Hypothesis/Outstanding problem to solve: 

 

Methodology: 

 

Result(s): 

 

Summary of key points: 

 

Context (how this article relates to other work in the field; how it ties in with key issues and 
findings by others, including yourself): 

 

Significance (to the field; in relation to your own work): 

 

Important Figures and/or Tables (brief description; page number): 

 

 

Summary template



PRACTICE TIME
• Martin, E. R. (2018). Future projections of global 

pluvial and drought event characteristics. 
Geophysical Research Letters, 45, 11,913–11,920. 
https://doi.org/10.1029/2018GL079807 

Geophysical Research Letters

Future Projections of Global Pluvial and Drought Event
Characteristics

E. R. Martin1,2

1School of Meteorology, University of Oklahoma, Norman, OK, USA, 2South Central Climate Adaptation Science Center,
Norman, OK, USA

Abstract This study assesses projections from 24 CMIP5 models of number, duration, and severity of
pluvial and drought events utilizing 6-month standardized precipitation index. Increased variability of
standardized precipitation index is projected globally. More frequent, longer lasting, and stronger pluvials
are projected in wet regions, and the same for droughts in dry regions. Worsening pluvials and droughts
are most apparent in the Northern Hemisphere midlatitudes and the Americas, respectively. Uniquely, this
study investigates pluvials and droughts in locations where the precipitation trend is of the opposite sign.
In drying regions, 40% of grid points project an increase in number and 65% project an increase in duration
of severe pluvials. Projections for severe drought events in wetting regions show similar projections. As
precipitation trends alone do not provide information about pluvial and drought characteristics this study
has important implications for planning and resilience.

Plain Language Summary The variability of precipitation is projected to increase globally in
the future, which has a multitude of impacts including on water resources, agriculture, public health, and
fire outbreaks. This study uses future projections from global climate models to evaluate how the number,
duration, and severity of extended wet periods (pluvials) and dry periods (drought) will change in the future
for the first time. More frequent, longer lasting, and stronger pluvials are projected in wet regions of the
world, and the same for droughts in dry regions. The Americas, including Central America, the Caribbean,
and the Amazon, are a hot spot for worsening droughts, and northern North America and Europe are hot
spots for worsening pluvials. Uniquely, this study investigates pluvials and droughts in locations where the
precipitation trend is of the opposite sign. For the most severe pluvial events, almost half of locations with a
drying trend showed an increase in number of pluvials and 65% of locations showed an increase in duration.
Projections for severe drought events in wetting regions show similar projections. As mean precipitation
trends alone do not provide information about pluvial and drought characteristics this study has important
implications for planning and resilience.

1. Introduction

Pluvial and drought events have large socioeconomic impacts around the world. Impacts from excessive rain-
fall, or pluvials, include human and agricultural loses from flooding, waterborne disease outbreaks, and the
buildup of vegetation that can be a fire hazard in later seasons (e.g., Auld et al., 2004; Bronstert, 2003; Govender
et al., 2006). Impacts from drought include reduced surface and ground water resources, crop failure, and tree
mortality (e.g., Anderegg et al., 2013; Epule et al., 2014; Li et al., 2009). With increased precipitation variability
in a warmer climate (e.g., Pendergrass et al., 2017; Räisänen, 2002; Rind et al., 1989), changes in character-
istics of pluvial and drought events (e.g., number, duration, and severity) might be expected. In order to
increase resilience to these events, it is necessary to understand how these wet and dry periods will change in
the future.

Much prior work has focused on changes in drought characteristics. Recent studies, including those using
models from the Coupled Model Intercomparison Project Phase 5 (CMIP5; Taylor et al., 2012, show increasing
drought frequency, especially for the most extreme droughts in subtropical regions (e.g., Cook et al., 2014; Dai
& Zhao, 2017; Hunt, 2011; Orlowsky & Seneviratne, 2013; Touma et al., 2015). However, there has been much
less focus on how the characteristics of extended wet periods, or pluvials will change in the future. While we
expect the most intense rain events to increase (e.g., O’Gorman & Schneider, 2009), it is not known if this will
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Key Points:
• Precipitation variability is projected to

increase globally
• Northern hemisphere midlatitudes

are a key region for worsening pluvials
• Drying regions may see more pluvials

that are longer and stronger
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FIGURE PRACTICE
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Figure 1. Multimodel mean trends (RCP8.5 2006–2100) in (a) precipitation and (b) 9-year running standard deviation in
SPI. Stippling indicates regions where at least 18 of the CMIP5 models agree on the sign of the trend. SPI = standardized
precipitation index; RCP = representative concentration pathway; CMIP5 = Coupled Model Intercomparison Project
Phase 5.

trends of wetting in the deep tropics and midlatitudes, and drying in the subtropics, with a large number of
models agreeing on this pattern as seen in prior studies (Collins et al., 2013).

The distribution of SPI from CRU, GPCC, and CMIP5 historical simulations is shown in Figure 2 and illustrates
the historical simulations capability in replicating the observed probability distribution function (results are
similar for land only as shown in Figure S2). The GPCC and CMIP5 historical multimodel mean have narrower
distributions than CRU, which is likely due to the higher spatial resolution of CRU being able to resolve more
extremes. In the future, the SPI mean shifts to the right (becoming wetter) and widens (more extremes),
implying more variability.

Despite the model and observations agreeing on historical trends in mean precipitation (and SPI, not shown),
the trend in variability of SPI shows a very different spatial signal. As shown in Figure 1b, interannual
precipitation variability, as measured by the 9-year running standard deviation of the SPI, shows an increasing

Figure 2. Probability distribution functions of standardized precipitation
index from observations (brown and blue) and CMIP5 simulations (black) of
the past (solid) and future (dashed) for all grid points. Observational and
historical CMIP5 simulations are for 1980–2000 and future CMIP5
simulations (RCP8.5) are 2080–2100. CMIP5 = Coupled Model
Intercomparison Project Phase 5; RCP = representative concentration
pathway; CRU = Climate Research Unit; PDF = probability density function;
GPCC = Global Precipitation Climatology Center.

trend across almost the entire globe in the 21st century, even in
regions that are projected to become drier, such as Central America, the
Intra-America Seas, Southern Africa, and the southwest United States
(Figure 1a). The largest increases in variability, with highest model agree-
ment, are seen in the tropics and midlatitudes, and the smallest increases
(and decreases in some locations) with less model agreement, are in the
subtropical ocean basins where precipitation is low. This pattern matches
well with those shown in Pendergrass et al. (2017), which uses a different
definition of variability. The increasing variability globally suggests more
frequent pluvial and drought events will occur in the future.

Interestingly, there is much less agreement in the trend of SPI variability
between the two observational data sets, and the CMIP5 historical simula-
tions (Figure S2). The CMIP5 historical multimodel mean shows almost zero
variability trend in the 20th century, whereas the observations show large
trends, but they do not agree with each other in many locations. Across
the US, both observations show increased variability (except in the south
central United States), but in some locations, northern Canada and central
Asia in particular, the trends are large and opposite. Agreement is better
when observational data sets are limited to 1930 onwards (not shown) but
disagreements in sign are still evident. Differences in variability at multi-
ple timescales data sets was also highlighted in a review paper by (Sun
et al., 2018) and attributed to sparsity of observations and interpolation
techniques. This highlights the challenges in understanding precipitation
variability at interannual and longer timescales.

In the historical period, the observational data sets agree on the spatial
patterns of pluvial and drought characteristics (Figures S3 and S4). Dura-
tion and average SPI of pluvial and drought events are more spatially
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RE-READ
➤ Time to re-read 

➤ Spend 15-minutes reading 
with the questions in mind 

➤ ACTIVE reading 

➤ Make notes 

➤ You likely won’t finish it, 
that’s okay - this is practice 
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IN PAIRS/THREES
➤ Discuss and interpret the 

paper with the aim of 
answering the questions 

➤ 10 minutes
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SUMMARIES
➤ Use the remaining time to practice 

writing a summary of this paper using 
the template 

➤ Not everyone will have the same notes - 
that is okay!! 

➤ Ask questions!!
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