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BIO Presenter

Benjamin Zaitchik is an Earth scientist who studies hydroclimatic
variability across a range of spatial and temporal scales. This
includes work on fundamental atmospheric and hydrological
processes as well as application to problems of water resources,
agriculture, and human health. Relevant to today’s presentation,
Dr. Zaitchik leads multiple projects that apply Earth Observation
to study and predict infectious diseases, including work on
malaria, cholera, enteric pathogens, and, most recently, COVID-
19.

Prior to joining Johns Hopkins University, Dr. Zaitchik was a
Research Associate at NASA and a Fellow at the U.S.
Department of State. He holds a PhD in Geology & Geophysics
from Yale University, an MS in Soil Sciences from Cornell
University, and an AB in Biology from Harvard College. He is

Benjamin Zaitchik

currently the President-Elect of the GeoHealth Section of the Associate Professor
American Geophysical Union.

Johns Hopkins University
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Why might hydrometeorology matter?

Seasonal factors Host defense

Temperature Indoor environment Airway antiviral immune defense
Absolute humidity Temperature Replication conflict between viruses
Sunlight/vitamin D status Humidity (AH, RH) Efficiency of nasal and bronchial MCC

Air change rate

Most, though not all,
human respiratory
pathogens exhibit e
seasonality In |
temperate regions,

with a winter peak.

Human behavior (Setting/interaction)
Home, school, workplace, hospital Social behavior
Holidays and school openings Hygiene practice

Earth Observations for COVID-19 Response and Recovery
Moriyama et al. (2020)
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Which hydromet variables matter?

For COVID-19: we don’t know for sure

But for influenza and some other viruses:
* Temperature

* Absolute and relative humidity

« UV radiation

Earth Observations for COVID-19 Response and Recovery Slide 4
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NLDAS: Surface specific humidity
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T Peer—reviewed Temperature - Global Domain

For temperature > 25°C,
Xu et al. (2020) there is a 3.1% reduction
inR
Bannister-Tyrrell et al. (2020) _ There is a negative correlation in the number of cases for temperature > 1°C

Sajadi et al. (2020) A Regions with significant community spread have average temperatures of 5-11°C

Cases have been reported over the range of temperature
Bukhari & Jameel (2020) A experienced in a year, so it is unlikely spread will decrease
at higher temperature

M. W t al. (2020) 4 The effect of temperature on cases is non-linear; at low (high) temperature, the
. Wang et al. ( ) number of cases increases (decreases) with increasing temperature

Carleton & Meng (2020) _ A 1°Cincrease in local temperature increases the case rate by 13%

.. P Positive cases are associated with mean temperature
Aratjo & Naimi (2020) fearic P

Il Positive T t itively affect:
. emperature positively affects
Merow & Urban (2020) |- Negatlve _ grQV\'f)th ral;e pllvy

Neutral/Non-significant
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Earth Observations for COVID-19 Response and Recovery Figure: Gaige Kerr
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' Peer—reviewed Humidity - Global Domain

Non-significant relationship
Xu et al. (2020) ~ found with R

Regions with significant community spread have average specific (3-6 g kg™1)

Sajadi et al. (2020) 4 and absolute humidity (4-7 g m~3)

New cases developed in regions with absolute humidity of
Bukhari & Jameel (2020) 309t P g 4

Carleton & Meng (2020) Specific humidity does not influence transmission

Humidity negatively decreased growth

| I Positive
Merow & Urban (2020) rates, but not significantly

I Negative
Neutral/Non-significant
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Earth Observations for COVID-19 Response and Recovery Figure: Gaige Kerr
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T Peer—reviewed Temperature - China

Qi et al. (2020)t A 1°C increase in temperature leads to a decrease in cases by 36-57%

1 unit increase of temperature and absolute humidity

Ma et al. (2020) decreases mortality

Changes in a single weather factor do not

Chen et al. (2020) correlate well with cases

Shi et al. (2020) A Transmission rate decreases as temperature increases

). Wang et al. (2020} I A 1°Cincrease in temperature lowers Re by 0.0225

Luo et al. (2020) A Temperature had a slight negative relationship with Rg

L A20°Ct t i | th li
Oliveiros et al. (2020) timg t():y irg;zeﬁr;lsure increase delays the doubling
Below 3°C, confirmed cases increase by 6.9% for every

Xie et al. (2020) 1°C rise in mean temperature

I Positive
Guo et al. (2020) | Il Negative
Neutral/Non-significant

Ro decreases as the temperature increases (r(T, Rg) = -0.459)
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T Peer—reviewed Humidity - China

Qi et al. (2020)f Relative humidity is significantly negatively associated with cases

\ No significant relationship between incidence and absolute
Shi et al. (2020) - humidity was found.

Changes in a single weather factor do not
correlate well with cases

1 unit increase of temperature and absolute humidity
Ma etal (2020) | _ decreases mortality

J. Wang et al. (2020) + I A 1% increase in relative humidity lower R. by 0.0158

_ Doubling time correlates inversely with humidity
_ Absolute humidity yielded a positive relationship with growth rate

Ro decreases as the humidity increases (r{RH, Rg) = -0.391)

Chen et al. (2020) -

Oliveiros et al. (2020)

Luo et al. (2020) A

Il Positive
Guo et al. (2020) 1 Ml Negative
Neutral/Non-significant
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Earth Observations for COVID-19 Response and Recovery Figure: Gaige Kerr
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What's going on?

As of Jan. 20: &

Earth Observations for COVID-19 Response and Recovery Slide 12
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Social Distancing Ratio (relative to January)

What's going on?
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What can the EO community do?

 Make our data accessible, usable and understood

« Collaborate with disease transmission experts and
holders of non-EO data

« Communicate and think creatively

Earth Observations for COVID-19 Response and Recovery Slide 15
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Thank You!

Ben Zaitchik / 15 June 2020
@BenZaitchik / Zaitchik@jhu.edu

HEO4Impact

Collaborate and communicate with GEO:
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#EO4Impact



