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NLDAS Datasets for New York
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Down-scaling NLDAS air temperature to MODIS scale

> Rationale:

* NLDAS is a meteorological re-analysis providing hourly air temperature and other variables on a 1/8° (~12 km)
CONUS grid for 1979-present. The resolution is in fact coarser since NLDAS is interpolated interpolation from
the 32 km North American Regional Reanalysis (NARR). At this resolution, small-scale features such as the
Urban Heat Island and near-coastal temperature gradients are not captured.

* Approach: use long-term means of MODIS Aqua LST $1:30 PM/AM local time) to capture the spatial pattern of
daily max/min temperatures, and impose that spatial pattern onto NLDAS 12 km max/min air temperatures.

The disaggregated daily T__, or T, is given by:
Tois=Tir+Zyg * O
where Z,,; is the standardized LST departure, given by:

Zg=(Tyr— THR,mean)/GHR

and T,;; = high-resolution (MODIS) LST, and T, ..., and o, are the mean and standard deviation,
respectively, of high-resolution (MODIS) LST over a spatial neighborhood, here set to one NLDAS grid

cell (~12 km).
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12km NLDAS Maximum Temperature Product 1km Downscaled Maximum Temperature Product
2006 2009 2010 2006 2009 2010
Station roor? Station r r? Station roor? Station roor? Station r r? Name r r?
Dansville 0.93 0.86 Hemlock 091 0.8 Binghampton 0.92 0.85 Rochester 0.97 0.93 Syracuse 0.94 0.89 Albany 0.96 0.93
Indian Lake 0.92 0.85 Syracuse 0.89 0.8 Syracuse 0.92 0.84 Albany 0.95 0.91 Rochester 0.94 0.89 Syracuse 0.96 0.92
Ithaca 0.92 0.85 Rochester 0.88 0.8 Rochester 0.92 0.84 Syracuse 0.95 0.91 NYC Park 0.93 0.87 Binghampton 0.96 0.92
Tupper 0.91 0.84 Oswego 0.88 0.8 Hemlock 0.91 0.83 NYC Park 0.95 0.90 Buffalo 0.93 0.86 Buffalo 0.96 0.92
Cooperstown  0.89 0.79 Albany 0.85 0.7 Oswego 0.90 0.81 Dobbs Ferry 0.94 0.89 Binghampton 0.92 0.85 NYC Park 0.95 0.91
Elmira 0.86 0.74 Lake Placid 0.85 0.7 Cooperstown 0.90 0.81 Binghampton 0.94 0.89 Albany 0.92 0.84 Rochester 0.95 0.91
Norwich 0.85 0.73 Binghampton 0.84 0.7 Fredonia 0.89 0.80 Poughkeepsie  0.94 0.88 Poughkeepsie 0.91 0.84 Cooperstown 0.94 0.89
Oswego 0.85 0.72 Fredonia 0.84 0.7 Lake Placid 0.88 0.77 Hemlock 0.94 0.88 Hemlock 0.91 0.82 Poughkeepsie 0.94 0.89
Fredonia 0.85 0.72 Cooperstown 0.84 0.7 Albany 0.84 0.71 Oswego 0.94 0.88 Batavia 0.90 0.81 Batavia 0.94 0.88
Dannemora 0.84 0.71 Poughkeepsie 0.75 0.6 Poughkeepsie 0.84 0.70 Angelica 0.93 0.86 Oswego 0.89 0.79 Hemlock 0.92 0.84
Canton 0.82 0.68 Batavia 0.74 0.6 Batavia 0.84 0.70 Buffalo 0.93 0.86 Alred 0.89 0.79 Fredonia 0.91 0.83
Mohonk Lake  0.80 0.65 Buffalo 0.74 0.6 Buffalo 0.82 0.67 Lawrenceville  0.92 0.86 Dobbs Ferry  0.88 0.77 Lake Placid 0.90 0.82
Lake Placid 0.80 0.63 Indian Lake  0.73 0.5 Mohonk Lake 0.79 0.62 Port Jarvis 0.92 0.84 Dannemora  0.87 0.76 Oswego 0.90 0.81
Hemlock 0.78 0.61 Ithaca 0.73 0.5 Angelica 0.79 0.62 Lake Placid 0.92 0.84 Angelica 0.87 0.75 Dobbs Ferry  0.89 0.80
Poughkeepsie 0.77 0.60 Ogdensburg 0.70 0.5 Watertown 0.78 0.61 Alred 0.91 0.82 Lake Placid 0.86 0.74 Dannemora  0.88 0.78
NYC Park 0.76 0.59 Dannemora 0.69 0.5 NYC Park 0.77 0.59 Fredonia 0.91 0.82 Cooperstown 0.86 0.74 Mohonk Lake 0.87 0.76
Batavia 0.76 0.58 Stillwater 0.69 0.5 Ithaca 0.76 0.58 Batavia 0.90 0.81 Fredonia 0.86 0.74 Angelica 0.86 0.75
Dobbs Ferry 0.76 0.58 Mohonk Lake 0.66 0.4 Dannemora  0.76 0.58 Dannemora 0.90 0.81 Mohonk Lake 0.83 0.69 Watertown 0.75 0.57
WestPoint 0.75 0.56 Canton 0.66 0.4 Dobbs Ferry  0.74 0.55 Mohonk Lake  0.89 0.80 Port Jarvis 0.82 0.67 Indian Lake 0.75 0.57
Port Jarvis 0.75 0.56 Dansville 0.64 0.4 Wanakena 0.72 0.52 Cooperstown  0.82 0.67 Watertown  0.76 0.57 Wanakena 0.74 0.55
Albany 0.75 0.56 Dobbs Ferry 0.64 0.4 Tupper 0.71 0.50 WestPoint 0.82 0.67 Indian Lake 0.74 0.55 Ogdensburg  0.73 0.53
Rochester 0.74 0.54 Port Jarvis 0.63 0.4 Indian Lake 0.71 0.50 Dansville 0.80 0.65 Canton 0.73 0.54 Tupper 0.72 0.51
Lawrenceville  0.73 0.53 Angelica 0.62 0.4 Ogdensburg  0.68 0.46 Ithaca 0.80 0.64 Ogdensburg  0.73 0.53 WestPoint 0.71 0.51
Binghampton 0.72 0.52 NYC Park 0.62 0.4 Elmira 0.65 0.42 Elmira 0.80 0.64 Tupper 0.73 0.53 Norwich 0.71 0.50
Syracuse 0.72 0.51 Elmira 0.58 0.3 Norwich 0.64 0.41 Indian Lake 0.79 0.63 Ithaca 0.71 0.51 Ithaca 0.71 0.50
Buffalo 0.66 0.44 Norwich 0.58 0.3 Port Jarvis 0.62 0.39 Norwich 0.79 0.62 Stillwater 0.67 0.45 Port Jarvis 0.70 0.50
Angelica 0.62 0.39 Alred 0.57 0.3 Stillwater 0.62 0.38 Tupper 0.74 0.55 Norwich 0.67 0.45 Elmira 0.68 0.46
Alred 0.59 0.35 Watertown 0.57 0.3 WestPoint 0.58 0.34 Canton 0.73 0.53 Elmira 0.67 0.45 Stillwater 0.64 0.41
Avg. 0.79 Wanakena 0.56 0.3 Avg. 0.78 Avg. 0.88 Dansville 0.64 0.41 Avg. 0.84

Tupper 0.52 0.3 WestPoint 0.64 0.41

WestPoint 0.48 0.2 Wanakena 0.57 0.33
Note: Bold is ASOS station Avg. 0.71 Avg. 0.81
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New York City Validation
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Scatterplots of (a) 2009 NYCCAS vs NLDAS down-scaled 1 km averaged values for the Version 1 model (3x3 kernel), and (b)
the same for Version 2 (5x5 kernel). Plots (c) and (d) are the same scatterplots for Versions 1 and 2 respectively for 2010. The
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Health- Analysis

Case-Crossover Design

e Qutcomes:

— May through September hospital admissions & ED visits 2008 —
2012 (SPARCYS)

« Heat Stress, Dehydration, Acute Kidney Failure, Cardiovascular Diseases

* EXposure:
— Dally maximum temperature (Tmax) & Daily maximum heat index

« Stratum Window: 28 days
 EXposure lags: 1 —4 days
« Cumulative exposure: 1 —4 days = e oeparimen

RN | of Health
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Heat Stress (Lag Effects)

Heat Stress Risk  Lower Upper
Rato CL  CL Heat Strese & o
“-Q—Q\- {hd\ Q.zl'\.
Maximum Temperature (lag 0) | 238 229 2483 Qb" . N
Cumulative Max Temp Effect- (Days 0-1) 44 | 2z40 231 250
Maximum Temperatura (lag 1) 2 3! 172 167 177
Cumulative Max Temp Effect- (Days 0- 2) = o 223 215 232
Maximum Temperature (lag 2) 2 2| 145 1.4 1.48
i Cumulative Max Temp Effect- (Days 0- 3 aal 210 203 218
Maximum Temperature (lag 3) = 2 1.33 1.20 1.36 P (Day )
Maximum Temperature (lag 4) 1 122 119 125 Cumulative Max Temp Effect- (Days 0- 4) TS 204 197 212
1 1.2 14 16 18 2 22 24 1 12 14 1618 2 22 126

YFor every 5F change in temperature "R S
Adjusted for ozone & PM2.5 et | of Pesattly
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NYC, rural NYS & urban NYS

Same Day Exposure and Risk of Heat Stress Hospitalization/ED Visits in New York State Same Day Exposure and Risk of Dehydration Hospitalization/ED Visits in New York State
(Risk Ratio and 95% CL) (Risk Ratio and 95% CL)
Risk Lower  Upper Risk Lower  Upper
Ratio CL CL Ratio CL cL
Heat Stress (MNYC only) —a— 238 223 255 Dehydration (MY C only) 4 1.08 1.07 1.1
Heat Stress (rural MNY'S) f . 4 | 236 1.89 2ED Dehydration (rural NYS) | F——#—— 1.07 1.02 1.12

Heat Stress (urban MNYS) —— 234 222 247 Dehydration (urban MNYS) 1 1.05 1.04 1.07
1.6 1.8 2 22 24 26 28 3 1 1.1 1.2 1.3 14 1.5
YFor every 5F change in temperature
y g P NEWYORK | Department
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Probability
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Heat Stress — Threshold Analysis
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Eastern Region Heat Index Advisory Criteria
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Florida Heat-related (left: ED, right: HSP)
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Heat Vulnerability Index
New York State
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Vulnerability Category Heat Vulnerability Factors (Variables)
Language Vulnerability Percent population that is Hispanic
Percent population that is foreign born
Ff Percent population who speak English ‘less than very well’
= Socio-economic Percentage population with income below poverty level
° Vulnerability Percentage population that is Black
% Percentage population [18—64 years) that has a disability
= Percentage population (18—64 years) that are unemployed
ﬁ Environmental /Urban Percentage houses built before 1980
T Vulnerability Density of housing units per square mile
Percentage land with highly developed areas
Percentage land that consists of open undeveloped areas
Elderly Isolation and Percentage population 65 years of age and over
Vulnerability Percentage population 65 years of age and over and living alone

e
D
B New York city https://www.health.ny.sov/environmental/weather/vulnerability
D County boundaries D Water boundaries i n d ex/i n d eX ht m
Low Vulnerability High Vulnerability City/Town boundaries Missing data
Data: 2010 US Census Bureau, 2011 National Land Cover Database
La Vulnerabilit; S Now Socio-E ic Vulnerabilit S H e
Ne:vg:l(:E:Stl; tneeva ility s ’~§'K‘ mm Ne?::ofl(:nsi:("ec ulnerability _J\ géé([ E;zﬂae:mfm ;r;arg::l;esn:aatzuman Vulnerability 5 f\ zél;'% gfﬂaeratﬁnt Elderly Isolation/Elderly Vulnerability L T, g
= = New York State “— 37 | of Health

v‘a"‘" [ New York iy
D [ counytounderies [ Water boundaies

High Vulnerabinty City/Town boundaries Missing dats
Dot 2040 US Cessus Buresu, 2011 Nationas Lard Cove Datatase

Low Yumnerability

Low Vulnerability High

[ countyboundaries  [T] Weter boundaies

Y/
Catrc 2030 L5 Corvesn

% s .
R B Now vor caty A | [ courny boundarkes. [ Waner boundsrics

Low High Vulnerability City/Town boundaries Missng data

Missing data
it

D [ counbouncares [T Weter bounderies

b Low High Vulnerability

2012 Mateewi are

City/Town boundaries Missing data
Data: 2010 US Census Bureau 2011 Natiosal Lind Cover Database


https://www.health.ny.gov/environmental/weather/vulnerability_index/index.htm
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Evaluation of Risk of Hospitalization/ED Visit by Heat Vulnerability Index
o O 0
& &0 &
Outcome RV
Heat Stress (Temperatue *80th Percentile)
High vulnerability I # I 135 1.03 1.78
Medium vulnerability p—— 1.12 0.94 1.34
Lowe vulnerability (referent) | 1.00
Dehydration (Temperatue =20th Percentile)
High vulnerability —— 112 1.00 1.25
Medium vulnerability —— 1.08 1.00 147
Low vulnerability {referent) | 1.00
Acute Kidney Failure (Temperatue =800th Percentile)
High wulnerability —— 1.01 089 1.16
Medium vulnerability ——] 092 089 1.08
Low wulrnerability (referent) | 1.00
08 10 12 14 16 18 20 jork | Department

= N | of Health
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NYS EPHT/ CDC EPHT
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February 26, 2021 County Level Maps
*Relative Thresholds calculated based on * Number of Extreme Heat Days

the temperature distribution of the NLDAS * By Year
grids within the entire county, by month, * By Month
over the 1980-2010 baseline period.

e Absolute Threshold: 90 degrees F

Relative Threshold Days Above 90th Percentile Maximum Temperature July 1980 o Da | Iy M axi mum Te m pe rature

e - *Dally Maximurm Heat Index
Moximum Temperature |- L Sl e Absolute Threshold: 95 degrees F
1960 I 2 0sys e Daily Maximum Temperature
ay I | * Daily Maximum Heat Index
= * Absolute Threshold: 100 degrees F
W e e Daily Maximum Temperature
* Daily Maximum Heat Index
4 * Relative Threshold*: 90t percentile

e Daily Maximum Temperature
e Daily Maximum Heat Index

» Relative Threshold*: 95t percentile
e Daily Maximum Temperature
e Daily Maximum Heat Index

» Relative Threshold*: 99t percentile
e Daily Maximum Temperature
e Daily Maximum Heat Index
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Daily Temperature Estimates Albany County Summer 1980
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Temperature '.

Anomalies I
Albany =
Summer

Yearly E

*Temperature anomalies were
calculated based on the deviation of
the average summer temperature in
each county from the 30-year
baseline/norm ( 1980 — 2010) for
each county (0 represents the 30
year norm for each county)

Temperature Anomalies (Degree Fahrenheit)

Summer Temperature Anomalies in Albany County, 1979 to 2016
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Summer Temperature Anomalies by Census Tracts (2010)

*Temperature
anomalies were
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the deviation of the
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tract)
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Florida Interactive Data Too|

1]

[ ll;ﬂl lul . MH il i ”I

o
.
2 7 h
i 2 G

Department
of Health

f NEWYORK
STATE OF
OPPORTUNITY.




February 26, 2021

Z|IP Code Level Heat Data (ED Visits)
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Fe b I’ U ary 26 y 202 1 Figure 1b. Summer Temperature Anomalies in Albany County, 1979 to 2016

NYSDOH County-Heat Health Profiles

Heat and Health
Profile Report
Albany County

Services News Government Local

Location Translate

Temperature Anomalies (°F)
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Baseline: ear

m= 78F

Profile Reports
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Year

Heat and Health Profiles

— County Heat and Health

A temperature anomaly is  departure from 3 reference value of long-term average. Reference value used Is a 30-year norm (1980 - 2010). A
positive anomaly ndicates that the cbserved temperature was warmer than the referance valus, while a negative anomaly indicates that the
observed temperature was cooler than the reference value
County Heat and Health Profile
Reports Heat and Health Profile Reports are available for each New York State county (excluding New York City). These county reports are compilations of
temperature trends and future projections, heat related health effects, population and environmental vulnerability to heat and availability of
Heat Vulnerability Index adaptation resources. They are designed to help inform local efforts towards heat impact mitigation and planning.
T o - N Figure 2a. Heat Related lliness Hospitalizations & ED Visit rates, Albany County,
ated Links ick a county on the map below to view its Heat and Health Profile Report.
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= Heatand Health in New York State

New Yorkers are at risk of heat-related lliness because summer temperatures are warming and our bodies
7 are not used to long perlods of extreme heat. County Heat and Health Profiles help Identify populations and
; neighborhoods at highest risk. Learn more about extreme heat and what can be done to help people keep
cool during the hottest days of the year.

H
= Heat
= Exposure

WHAT WE KNOW

Health
Sensitivity

Heatwaves or extreme heat  The risk of heat stress, dehydration,
events are extended perlods  renal lliness, cardiovascular lliness,

of high temperatures and

can be harmful to health.
Summer temperatures have been
Increasing across NYS and are

and death Increases for up to 4 days
after a heat wave. Children, older
adults, and those with preexisting
conditions or participating In outdoor

Community
Vulnerability
The community and Its environment
Influence heat-related lliness.
Urban areas or communities with
large populations, limited English

proficlency, low Income, and limited
access to alr conditioning are at

- -

New York State's premiere outdoor magazine--bringing nature to yor door!

o

expected to continue rising. activities are at higher risk. higher risk.

WHAT WE LEARNED

A 5°F change In temperature can double a New Yorker's risk of heat-related lliness.

Rising Temperatures In New Days with Max Temperature Above

York State, 1981-2016 = Nl 95" F In New York State, 19812016
”’

In the past decade average summer s N B The rumber of days with maximum temperatures

temperatures have risen by 1-2°F ¢ \ above 95° F In New York State has been

in most areas in the state. ¢ \ Increasing. puiting New Yorkers at higher risk of
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Office of Temporary and Disability Assistance- Home Energy Assistance Program

Distribution of HEAP Benefits and lliness
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Heat-Related lliness vs.
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NASA ARSET

Applied Remote Sensing Training
AMERICAN PUBLIC HEALTH ASSOCIATION

For science. For action. For health.

@AGU ey INY SACC
- Epidemio[ogic NEW YORK STATE ASSOCIATION OF CONSERVATION COMMISSIONS

American Geophysical Union

= AMS

American Meteorological Society

Research 2017 Conference on the Environment
November 17-18, 2017 | Kingston, NY

CLIMATE AND HEALTH @ HEALTH STUDIES @ AIR POLLUTION AND RESPIRATORY HEALTH @ RADIATION STUDIES @ TRACKING

CHART the Course =y Lkt ;

2016 Summit on Environmental Hazards and Health Effects
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Manuscripts(ln review/planned):

 Ground-truth of a1l km downscaled NLDAS air temperature
product using the New York City Community Air Survey” Under
2"d review at the Journal of Applied Meteorology and Climatology

« Estimating policy relevant health effects of ambient heat
exposures using spatially contiguous remote sensing
reanalysis data — Under review at Environmental Health

« Downscaling NLDAS Air Temperature Using MODIS Land
Surface Temperatures- Being readied for submission at Remote

Sensing
f NEWYORK
STATE OF
OPPORTUNITY.

Department
of Health
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Manuscripts (planned)

 NYS Downscaling Validation manuscript
* NYS Vulnerability manuscript

* Florida Validation manuscript

* Florida Health manuscript

NEWYORK | Department
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