Predicting risk of harmful algal
blooms 1in lake george




4 Meet Lake George







Oligotrophic

50 km long, 2 km wide

18 m depth on average
58 m max depth




y A step.back. in time to 1922

Figure 12. Lake Diatoms, highly mag-
nified. A, Cyclotella; B, Tabellaria; C,
Asterionclla; D, Fragilana.

Figurc 16. Diagram
illustrating the local ad-
justinent of the princi-
pal fish food animasls of
the lake. A, tube of a
midge larva attached to
a pondweed leaf; B, a
caddisworm in its case;
C, a snail; D, the young
. (“ nywph ") of a may-

a ~ . = s - - . = fly; E, a ‘“ blood i

Figure 153. A few of the commoner microscopic Figure 14. Wotecfleas. R, Daphne; &, llolopedium; T, Sida; U, Polyphemus; hﬂ;c (&be of aw,?.?(]'ge
plants of the open water in Lake George. M, Bo- - from open water. larva) buried jn the bot-
trvococcus; N, Apharocapsa; O, Anabacna; I, E’(,’?;eﬂil-l:t"'nt»ef'sh?im;c’\")d-
Ceratiumn; Q, Dinobryon. Al highly magaitied. G T

the hottom ooze layer.
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19721973: Diatoms are most abundant throughout the season
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Cyanobacteria are a relatively small part of the community

data from Howard 1973



A community shift in the /C

TASTE AND ODOR NUISANCE AT LAKE GEORGE

Donald B. Aulenbach, Ph.D.
Environmental Engineering Division
Rensselaer Polytechnic Institute

In the recent past there have
been some Incidences of tastes and
odors in the water in the Lake
George Basin. These tastes and
ardors have been aitmbuted to a
number of factors but at the mo-
ment the most reasonable cause
appears to be a growth of some
microscopic plants (algae) in the
water. As a natural life process,
these algae will grow and emit
by-products of metabolism much
in the same way man produces
by-products or wastes from his

ion, the lake will sooner or later
have impaired quality. The ques-
tion of tastes and odors is a very
difficult one and the water in-
dustry has been dealing with the
problem for many vears. It is
known that tastes and odors can
be derived from algae, a situation
which has been reported by the
water industry. Therefore, it is
reasonable to expect that this
same situation may exhibit itself
under certain conditions at Lake
George. In the continuing pro-

An Air View of The
LAKE GEORGE

(44 23
ALGAE BLOOM
(May 21, 1972)

A Report by Dr. C. G. Suits

As part of the investigation of
the suspected algae growth phe-
nomena which has made its ap-
pearance during the past week,
Dr. Nicholas Clesceri, Director of
he RPI Fresh Water Institute and

flew over Lake George on the
above date. The phenomena has
been characterized by a cloudy,
rownish color in the water, ac-
companied by a marked fishy odor
and taste.

¢
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1997 Diatoms bloom in spring, Cyanobacteria dominate in fall
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Accumulation of
cyanobacterianear
the surface (usually)

necessarily
meantoxic




@ Sunny

%3 Low wind

Higher temperatures
support cyanobacterial
growth

Higher light triggers
movemento the surface

Lower windreduces
mixing back into the water
column



First conf irmed HABs 1n Lake Geor ge

October 23, 2020

S
|

/2% November 7, 2020



We have continued to see at least
one each year since

October 10, 2021 &

November 9, 202~ . October 6, 2021

November 8, 2021



These HABevents Light streaking
. with many visible 5%
ar e typically o

colonies

short- hived

Hgh colony density
near shore

Aerial images
show lar ge
sur face
aggregations
D/29

Photo by Steve Seaboyer.



What was going on in the
lake juee veiieire the HAB
was detected?
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Vertical profiler
data from Harris
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Vertical profiler
data from Harris
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Ephemeral
stratification is
associated with
periods of
elevated air
temperature and
low wind speed
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3 HAB events
observed during
these periods of
ephemeral
stratification
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Schmidt stability

How mucénergy does
it take to fully mix

the water column

Declinedn the fall,

but increasesduring
periods of ephemeral

stratification
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Schmidt Stability

10/21

1600 o

1400 4

12004

1000 4

Sep 20 Sep 27 Oct 04 Oct 1
Datetime

Schmidt Stability

11/21

750 -
500 -
L ]

250 -
L]
[ ]

0+ ®
Oct25  Nov 01 Nov08  Nov 15

Datetime

10/22

900 4

600 -

Schmidt Stability

300 A

Oct 01 Oct 15 Nov 01 Nov 15
Datetime

Based on vertical profilers at Tea Island



Schmidt Stability
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There may be
different drivers
of summervs fall
HAB events



Understanding the cuoee
of HABs in Lake Geor ge
requir es sampling in
advance ofi their
slaigeecieon near the shore



Estimated conditions for
HAB occurrence




Estimated conditions for
HAB occurrence




Ensemble of 30
forecasts

35-day time horizon

201

Air Temperature (0C)

o
1

o
1

10118 10/22 10/26 10/30 11/03 11/07 1111 11115 11119
Datetime (hours)




'
=

2
10-
-10-

alnjelsadwa |

.5
Q

Aug

o

4

AL

'
u

paads puip

10-

0-

0-

o

AL

Nov

o

AL



- NOAA forecast vs Observed weath
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The General Lake Model




d ﬁi’ LakeEnsemblR — 1D lake modelling
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Time Seriesatdepth=1m
30 -

Used 3 years of vertical 22"
profiler data to calibrate ) *”i
model ensemble
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One—-dimensional models
arec ¢Uick torun,
comput ationally
2iienene, and of fer a
oncer time- horizon than
mor ¢ complex models
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Schmidt Stability
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IN20% we tested the
predictive ability of the
forecast
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Schmidt Stability
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Schmidt Stability
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Qualitative
prediction

Estimated conditions for
/ HAB occurrence

HAB risk
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Integratlng hlgh- resolutlon models to predict spatial variation in risk
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Adaptive sampling

Targeted periods of intensive sampling
prior to bloom events

é.‘é?g.) More eyes on the lake

Telling people when to be on the lookout
can help improve model accuracy
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