


Presentation Overview

e Response to Comments
v' load comparisons
v table of model coefficients
v addition of primary production, respiration, and
nutrient flux data

e Re-calibration status
v’ water years: 89, 99-2002
* Next Steps

v’ additional productivity, respiration data
v loading comparisons
v high resolution LIS grid



Load Comparisons:
Quinnipiac R. (Wallingford, CT)
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Model Coefficients:

C STSTEMS UNITS
C 1 - SALINTTY (3RL) BET
C PHY TORLANETON

C Z — WINTIER DIATOMS (PHYTL1) Mz C/L
C i - STMMEER ASSEMELLGE (EFHYTZ) Mz C/L
C 4 — FALL ASSEMELARGE (PHYT3) M=z C/L
C DHOSPHORUS

C 5 - REFBLCTORY PBARTICULATE ORGANIC (REOR) Mz B/L
C & — LAETLE PARTICULATE ORGANIC (LPOE) M=z B/L
C 7 — BEFBLCTORY DISSOLVED ORGANIC (RDOB) Mz B/L
C 2 — LAETLE DISS0OLVED ORGANIC (LDOE) Mz B/L
C 5 - TOTAL DISSOLVED INORGANIC (PD4T) Mz B/L
C NITEROGEN

C 10 — BEFRACTORY PRRTICULATE ORGANIC (REON) M= N/L
C 11 - LAETLE ERRTICULATE ORGLANIC (LEBON) Mz N/L
C 12 - BEFRACTORY DISSOLVED ORGANIC (RDON) Mz N/L
C 13 - LAETLE DISSOLVED ORGAWNIC (LDON) M=z N/L
C 14 - TOTRAL AMMONIA (NH4T] M= N/L
C 1% - NITRITE + NITRATE (H2Z3) Mz N/L
C SILICAR

C l& — BIDOGENIC - THAVATLAELE (BSI) & 5SI/L

17 — TOTAL ITHORGANIC (S5IT) ME SI/L



Model Coefficients:

[:***********************************************************************

H
CONSTANTS
HAMES AHMD DESCRIPTIONS OF COMSTAMTS
HHEKH OPTIONS OR SWITCHES TO CONTROL COMPUTATIONS IH "EUTRO" TUMER UALUE
HO HAME DESCRIPTIOHN UHITS

1 AGMOPT ALGAL GROWTH WMODEL OPTIOH
= B USE STAHDARD OR TRADITIOHAL ALGAL GROWTH KIHETICS
1 USE JASSY-PLATT FORMULATIOHN 1
= 2 USE LAWS-CHALUP FORMULATIOHN
2 ACTALG HUMBER OF ACTIVE ALGAL GROUPS TO SIHMULATE
= 1 JUST OHE GROUP WILL BE SIMULATED USIHG SYSTEM 2
2 TWO GROUPS WILL BE SIMULATED USIHG SYSTEMS 2 AHD 3 2
= 3 THREE GROUPS WILL BE SIMULATED (SYSTEHMS 2 THRU 4)
3 KAOPT REAERATION FORWULATION OPTIOHN
= B USE SPATIALLY COHSTAHT KL (KA = KL/DEFTH}) 1
1 USE SPATIALLY UARIABLE KL
= 2 USE WIHD SHEAR FORMULATIOHN
4 KEOPT EXTINCTION COEFFICIEHT OPTIOHN
= B KE IS A COHSTANT (SPATIALLY AHD TEWMPORALLY
THUARTANHT
1 KE IS A SPATIALLY UARIABLE BUT CONSTANT IH TIME
(USTHG 2-D PARAMETER ARRAY)
2 KE IS SPATIALLY THUARIANT BUT UARIES IH TIHE
{USTHG TIME-UARIABLE FUHCTIOH)
3 KE IS SPATIALLY UARIABLE AHD CAH UARY IH TIHE,
(USIHG 2-D PARAMETER ARRAY AHD OHE TIME-UARIABLE
FUHCTION)
4 KE IS SPATIALLY AND TEMPORALLY UARIABLE 4
{REQUIRES SEPARATE IHPUT FILE})
5 TGROPT ALGAL GROWTH TEMPERATURE OFTIOH
= B USE ARREHHIUS TEMPERATURE CORRECTIOH FOR ALGAL GROWTH
1 USE TEWMPERATURE OPTIMUM FORMULATION FOR ALGAL GROWTH 1
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Y
18

1

IF
12

<AGHOPT>

= @8 0OR 1 THEH THE USER HAS CHOSEH TO USE THE STANDARD OR

TRADITIONAL EUTROPHICATION MODEL AHMD THE FOLLOWING COMSTANTS

{9 Thru 184) ARE 3ET ASIDE TO SPECIFY THE ALGAL COEFFICIENTS
Algal Group 1

TOPTH OPTIMAL GROWTH TEMPERATURE FOR DIATOMS DEG

K1BETA1 TEMPERATURE CORRECTION EFFECT OH GROWTH {DEG C)=x-2
RATE BELOW TOPTH

K1BETAZ TEMPERATURE CORRECTION EFFECT OH GROWTH {DEG C)=x-2
RATE ABOUE TOPTA

<{AGHMOPT> = @ THEH
K1iC SATURATED PHYTOPLANKTOH GROWTH RATE foay

OoR
12
13
IF
14
OoR
14

1%
16
17
18

19
208
21
22
23
24
25
26
27
28
20
38
31
32
33

(AT TEMPERATURE = TOPT1})

IF {AGHOPT> = 1 THEH

PEMAXA

K1T
<AGHOPT>

I31

MAXIHMUM PHOTOSYNTHETIC RATE
TEMPERATURE COEFFICIENT

= @ THEH

SATURATING ALGAL LIGHT IHTEHSITY LY/DAY

MG C/AHMG CHL-DAY

IF {AGHOPT> = 1 THEH

ALPHA1

KHH1
KHP1
KH51
K1RE

KART
K1RG
K1GRZC
K1GRZT
CCHLA
CREP11
CREP12
CREP13
CREH11
CREH12
CREH13
CREZ11
CRB3Z12
CRBZ13
XKCA

INITAL SLOPE OF PRODUCTION US. IRRADIAMCE
MG C/AMG CHL-EIHSTEINS Hxx-2

HALF SATURATION COMSTANT FOR HITROGEHW MG HfL
HALF SATURATION COMSTANT FOR PHOSPHOROUS MG P/FL
HALF SATURATION COMSTAMT FOR SILICA MG SIFL
BASAL/RESTING RESPIRATION RATE -or- foay
ENDOGEHOUS RESPIRATION RATE AT 28 DEG C foay

TEMPERATURE COEFFICIENT
GROWTH-RATE-DEPEHDENT RESPIRATION COEFFICIENT

DEATH RATE DUE TO GRAZIHNG foay
TEMPERATURE COEFFICIENT

CARBOHM TO CHLOROPHYLL RATIO MG C/HMG CHLA
CARBOHM TO PHOSPHORUS RATIO - HOM-P LIWMITED MG C/HG P
CARBONM TO PHOSPHORUS RATIO - P LIMITED MG C/HG P
COEFFICIENT DETERMIMING RAMGE OF P LIMITATION L/MG P
CARBOHN TO HITROGEM RATIO - HOM-H LIMITED MG C/HMG H
CARBONM TO HITROGEM RATIO - H LIMITED MG C/HMG H
COEFFICIENT DETERMIMING RAMGE OF H LIMITATION L/MG H
CARBON TO SILICA RATIO - HON-SI LIHMITED MG C/HG 51
CARBON TO SILICA RATIO - 5T LIMITED MG C/HG 51
COEFFICIENT DETERMINING RAHMGE OF SI LIMITATION L/HWG 51
CHLOROPHYLL SELF-SHADIHG EXTIHCTION M2/HG CHLA

COEFFICIENT FOR ALGAL GROUP 1

8.
A.0884

A.0884

68.

7.

a.018
a.8m1
a.018

A.885
1.0868
8.8
8.128
1.18
4B.8
ta.a
08.8
Laa.
.4
18.8
25,
3.38
0.8
La.
a.m17
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186
187
1088
189
114
111
112
113
114
115
116
117
118
119

1248
121
122
123
124
125
126
127

128
129
1348
131
132
133
134
135

136
137
138

FRPOP
FLPOP
FRDOP
FLDOP
FPO4

FRPOH
FLPOH
FRDOH
FLDOH
FHH4

FRPOC
FLPOC
FRDOC
FLDOC

RECYCLE FRACTIONS
REFRACTORY PARTICULATE ORGANIC PHOSPHOROUS
LABILE PARTICULATE ORGANIC PHOSPHOROUS
REFRACTORY DISSOLUED ORGANIC PHOSPHOROUS
LABILE DISSOLVED ORGANIC PHOSPHOROUS
DISSOLUED INORGAWIC PHOSPHOROUS
REFRACTORY PARTICULATE ORGANIC HITROGEH
LABILE PARTICULATE ORGANIC HITROGEH
REFRACTORY DISSOLUED ORGANIC HITROGEH
LABILE DISSOLUED ORGANIC HITROGEH
AMMONI A
REFRACTORY PARTICULATE ORGAHMIC CARBON
LABILE PARTICULATE ORGANIC CARBON
REFRACTORY DISSOLUED ORGANIC CARBON
LABILE DISSOLUED ORGANIC CARBON

PHOSPHORUS HYDROLYSIS/WMINMERALIZATION RATES AT 28 DEG C

K57C HYDROLYSIS RATE OF RPOP TO RDOP fDhAY
KS57T TEMPERATURE COEFFICIENT
K&8C HYDROLYSIS RATE OF LPOP TO LDOP fDhAY
KG8T TEMPERATURE COEFFICIENT
K79C MINERALIZATION RATE OF RDOP TO POL4 fDhAY
K79T TEMPERATURE COEFFICIENT
Ke8oC MINERALIZATION RATE OF LDOP TO POL4 fDhAY
K8oT TEMPERATURE COEFFICIENT
HITROGEH HYDROLYSIS/MINERALIZATION RATES AT 28 DEG C
K1812C HYDROLYSIS RATE OF RPOH TO RDON fDhAY
K1812T TEWPERATURE COEFFICIENT
K1113C HYDROLYSIS RATE OF LPOH TO LDON fDhAY
K1113T TEWPERATURE COEFFICIENT
K1214C HMIMERALIZATION RATE of RDON TO HH4 fDhAY
K1214T TEWPERATURE COEFFICIENT
K1314C HMINMERALIZATION RATE OF LDON TO HH4 fDhAY
K1314T TEWPERATURE COEFFICIENT
HITRIFICATION/DENITIFICATION RATES
K1415C HITHIFIEHIIDH RATE AT 28 DEG C fDhAY
K14815T TEWMPERATURE COEFFICIENT
KNIT HALF SATURATION COMSTANT FOR HITRIF- MG 02/L

ICATION OXYGEN LIMITATION

a.18
8.25
a.18
a.18
.45
a.18
a.38
8.125
8.125
.35
a.58
8.48
a.18
.45

a.818
1.06840
A.885
1.06840
A.825
1.06840
a.1a88
1.06840

A.688
1.06840
B.858
1.06840
A.688
1.06840
A.885
1.06840

a.1a88
1.06840
1.8



Algal Growth Formulations:
 RCA has evolved over time to reflect new
information on algal growth dynamics as reported
in the literature
e Initial light formulation based on Steele (1965)

I I
F(I) = — ——+1
() Lﬂp[ I_g+ ]

where | is the incident solar radiation and I, is the

saturatinglight intensity N /*‘*\\

0 150 300 450 600 750
Light Intensity




Algal Growth Formulations:

 Recently modified RCA to include the Jassby-Platt
(1976) formulation

PE=pPEm

VEHIK

in which:

PB = photosynthetic rate (g C ¢! Chl d*!)

PBm = maximum photosynthetic rate (g C g'! Chl d*!)
[ = irradiance (E m2 d!)

Pem

Ik =

o

in which:
« = 1nitial slope of production vs. irradiance relationship (g C ¢”! Chl (E m2)!)
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WY 1989 Calibration: L e s e ey B By e B
Production / Respiration  _ o |
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WY 1989 Calibration:
Production / Respiration
July 1989

NPP [mg Oail-day] GPP [mg O2/L-day]

Respiration [mg Oa/L-day)
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WY 1989 Calibration:
Production / Respiration
August 1989

NPP [mg Qa/L-day] GPP [mg O2/L-day]

Respiration [mg O2/L-day]
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Production / Respiration *®
2002/2003

2000
A D.O. over 3-4 hr 1500 -
incubations and thenfit .
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DISSOLVED OXYGEN [mg/L]

SOD [gm O2/m2-day]

Jpog4 [mg Pim2-day]

WY 1989 Calibration:
SOD / Nutrient Fluxes
October 1988
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SOD [gm Oaim2-day] DISSOLVED OXYGEN [mg/L]

Jpoa [mg Pim2-day]

WY 1989 Calibration:
SOD / Nutrient Fluxes
February 1989
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DISSOLVED OXYGEN [mgiL]

SOD [gm O9/m2-day]

WY 1989 Calibration:
SOD / Nutrient Fluxes
May 1989
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DISSOLVED OXYGEN [magiL]

SOD [gm Oa/m2-day]

Jpo4 [mg Pim2-day)

WY 1989 Calibration:
SOD / Nutrient Fluxes
August 1989
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Chl-a [ug/L]

DISSOLVED OXYGEN [mgiL]

POC [mg/L C]

WY 1989 Calibration:
Water Column
July 1999
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DISSOLVED OXYGEN [mgiL] Chl-a [ug/L]

POC [mg/L C]

WY 1989 Calibration:
Water Column
August 1999
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WY 1989 Calibration:

=

g
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Chi-a [ug/L]

DISSOLVED OXYGEN [mg/L]

POC [mglL C]

WY 1989 Calibration:
Water Column
August 2000
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Chl-a [ug/L]

DISSOLVED OXYGEN [mgiL]

POC [mg/L C]

WY 1989 Calibration
Water Column
July 2001
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Next Steps

* additional productivity and respiration data

 additional calibration — respiration rates, settling
velocities, grazing, etc.

 transect flux computations

 high resolution LIS grid



2

134 O Gobler et al. § Esarine, Coasal and Shelf Science 68 (2006} 127=138

1.5 -
EE
| -
T
IE -| h _-I—-_. I+‘ t
| |
04 : Y :
|- =
WLIS
) ﬂ r
L. “ i BN NS ' |
£ s
B CLIS
ra
0.5 = g
3 == . ; e I8 d_l_l
0.5 —
L5 —— -
ELIS
| -
5= -
- -
TE— T T el T
5 Comtrod NO MH," PO, i,

Fig. 2. Met growth rates of plankton communities af experimental stations (ER,
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