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Tabsl 2.1 Summary of waterquality=-, biological~, toad and phyxical data of lhe Delft Hvdra«llc Laburuorv DPATARANE
on bohalf of ecosysien modelling of the lake GREVELINGENM.

[IEL ]

SAHFLING AUANTITIES SAMPLING STATION w3 SAHPL . LAR, CODE #x) FILENAHE YEAR
i ] i 1 |
Global vatttstion in Joule/cw2 (ueektotais) I Naatdwijk /7 Onstvoorne 1 ENHT { Rab 1 STRAAL b T80 |
Windvelockty in /s {day = mean) | Zierikzes / Hellevoeisluis 1 KNH1 | MIHD | WINDvs | T1-80 |
Windvetoclty in w's {waek - meand f Zlerikzas / Hellevomtsiuirx | KMMI 1 WIND I WIHRyy | 71-80 |
t | 1 | I I
Tempersturs in degrows Celcius | GH4 GKS GR& EB7 GY G2 63 G414 P11 | DOHY/DIHG | THP | VocYyy | ?2-80 |
Acidity in pH - units | GEH4 GBS GBA GHTY Gt G2 G3I GIY PYY | DUHI/ZDIHD | PH | UncYyy 1 72-80 |
Chiloride in w9 CL/1 { GB4 GBS GBS 6T GI C2 G3 Giy Pl bUHl/pIHO | CL | loeYyy | 72-00 ¢
Salinity In promille ] GB4 GBS GBA GBY G) 62 GI PDHE | CLS | JocYyy | T2-89 |
Oxygen in wg/l | GB4 GBS GRé& CBY G G2 GI Gt F1iY DOMI/PTHD | D2 | locYyy {7289 |(
Oxygen in X of the saturation value | CRA GBI GR& GR7? L1 G2 G3I GIY Pit DPOHI/DIHD | FO2 | lecYyy | 72-88:|
Anmonium=nitrogen in mg H/1 | G4 GBS GR& GET Gf G2 G3 GH1 P11 | DDML/DIHG | MHA i toc¥yy | 72-30 |
Mitrate=nitragen In wg N/L B4 GRY GR& EB7 GI G2 G3I G149 P41 ) DDHT/0IHD | NNG | lacYyy | 72-80 |
Nitrite=nitrogen in mg N/| GBA GHS GDB& GDV GV G2 G3I GIY P11 { DDMI/DIHD | HozZ | VneYyy | v2-09 |
Totai-nitrogen in mg N/t GE4 GRY GR4 (BT GY GO G | DDHI | TN I teeYyy | 12-88 |
Totsi-nitrogen aftter filtration In w9 N/L GB4 GBS GB6 GR7 11 G2 63 ROMT | TNF | loeYyy 1 72-86 |
Dissolved Filicate in ug $1/1 | R4 GPS GB& GR? GI G2 G3 G111 P DOHI/DIND | 51 i lecYyy | .12-8¢ |
Or thg=Phosphate in we P/I | GD4 GBS G GBY G G2 GI Gi1 Pt LDMI/DIHD | OP { locYyy I 12-80 |
Totel Phosphate after filtration in kg P/1 GE4 GBS GR4 GB7 Gt 42 GI G149 P11} DONE | TFF I logYyy | 72780 |
Tatal Fhosphite In ug P71 GB4 GBS GE& GBY 61 G2 G3 411 P19 DDHI/DIHO | TP { lacYyy 1 72-89 |
Disyotvad Calcium in my Ca/l GB4 GBY GBS GBY &Y 62 3 DDHI | ca I locYyy t 12-80 |
Dissplved Hagnmszium In me Mg/l GI4 GBS GBé (BT 1 G2 3 | ppMI | MG | logYyy | 72-00 |
Total Iron in mg Fe/l | GB4 GBY GB4 GBY GY G2 G3 | DDHL I FE | loeYyy | 72-88 |
Tatetl LronilI} In me Fellld/ | GD4 GBS CR& GBT GV G2 G3 | bt { FEZ t lagYyy, | 72-60 |
Total Hanganese In mq Hu/( | GPA GBS GBs GBT G G2 G3 [R:LLH | HN | locYyy |1 72-09 |
Sediment In wo/l , ] : Gi11 P : PIHD | SED | loeYyy | 72-89 |
. | | | |
Dissolved Organic Carhon me C/¢ P4 GBS GBS GRY GV G2 LI | DDMI | poC | logYyy | 72-80 |
Particular Qraganic Carbon Jn ag Gh4 GBS CB& GBY G G GI GH1 Pf1 | DOML/DTHO | POC { lecYyy } 12-890 |
‘Particular Organic Carhon In wy G / 109 1 € 43 W GH1 PHY |} DEHD | PUCE | toeYyy | 76-80 |
Chlaraphyl=s in ug/i 1 Giy P14} DIHD | CHLF | locYyy | 74-80 4
Fhytoplankton ug C/t ! Git PiS | DIHD | FYTOC | loeYyy | 76-80 1
Phytoplankton production in wg C/w2/day ! N Gl PINOD | TP I TPyy ] TETP |
Bottow POC In 1«2 cn sediwent laver in wg Cremd | 'AREH HERKY HERK2 SPT GF DIND | FOCS | HFEOMDyy | 77-7R 1
Bottom FOGC in 2-5 cm aadimant faver in‘wd C/cmd | ARCH MERK{ MERK2 SF3 GY 1 DIHE | POCD t HEBDIEyY | 77=72 |
Bottom pligeents In i-2 cw layer i ug/cud { ARCH HERK{ HERK2 SPY GY uway f PIHO | CHLFS | HFEONDYy | 77-8¢€ |
Bottom ploments in 2-3 ca laver in up/tm3 : ARCH HERK{-HERKZ. SF% G7  wiun) : DIHO | CHLFD | MFODIEyy | 77-80 |
. | | i f
Aumonius-nltrogen In ke N 7 wonth | sam mewn | DDMI I TN | GRFLyvy | 78-79 |
Hitrate + Nitrite In ko K / month ' | ser urwo 1 DDHl I TH | GEELYY | 73~79 |
goul-unro"n In kg M/ mnonih | soe newo } DRMI I T I GHELyY | 18=7% 1
rtho-Phasphate in ke P / sonth | sew wenmo ¢ DDHI | OF { GBELYY  § TB-7% |
Tatal-Fhosehate in k9 P/ month [ see wemo | RDMX I TH | GRELyy | 78=79 |
Disxgived Silicate in kg St / wonth |l ELL T N | DDHI | 51 | GEELyy | 78--?9 [

t t 3 t

#) GRB4, GBS, GBS, GB?, G1, G2, and GI are DOMI weasuring locations
Gi1 and P11 are DIHD umaguring locations

un) CODE = codes for the varisbles as sentloned in the fraquency tables

wiu) abbreviations of ARCHIFEL, HERKINGENY, MERKINGENZ,

wnewan) the Tiiensums of the 114 datafites of the CREVOLINGEN DATARASC
*loc! can be location Gt G2 CI GBA GBS GR& GBY Gii or PHi

‘yy'! can be year TV 72 T3 TA 19 74 77 70 79 ar 0O

§P3 wn &

14

Kamark ¢« Mot all the svallable data of DDHI and DIHD are included in +he GREVELINGEN DATADASE



Yr o THF FH O GL GLES 02 FOQ MH4 NOZ NO2 TN TNF ST
72 23 I8 246 0 26 27 24 27 A9 ¢] o} 1]

T3 39# 40% 3% O 33% IR Q0% IV § o] ] TTH
74  3B% 308 36x 0 Jak 3Bk 3G I7x 33% (7% O 37%
73  3a% 3T ITH @ 38% 3Bx» A% 38+ 30k 14% 9 3T
T4 23x 24w 23% O 23 20# 2% 24x 4% {1328 O 24
77 13% 2% Tx © 2% 3% 43J# 13x 3% (3% @ 13%
B i 41% i 4 ]
TP 2% 4% 4 | ]
80 11 1,8 4 i

% 44w 410 {i% f4% 1% {10
I 130 f4% 42% {3% §2% {3%
i i1 8 {13 i3 {3 {3

i {ix%
2% 3%
3 13

ar

7

TF:

§1%

40% 3B
Jfw 2w
38% 178
2% fim
3% {34
ft® 1ix
t3s 13w

13

13

TEF

&
o
9
0
9
9
11w
§ 2%
13

(3]

9

(o]

0%
Jh
RE
1 3x%
{0
fix
i3

Tabel 2,2 Frequency table of 'the waterquality data of location G

Drpth = @ = 4 -~ 7 meter below surface

# = only a few oF no measurements for depth 4

YY TMP FH Gl CLS 02 FO2 NH4 NOZ NOZ TN TNF ST

72 3§ 31 31 0 29 29 29 30 0 O 0O
73 39 40 49 34 35 40 40 A O 0
74 38 37 38 34 37 33 IT 38 14% 0 3I7
73 35 28 34 34 34 34 35 3T 134 0
T4 22 2+ 22 o]

§9 32 22 22 {14#
7710 i1 14

78 10 1e 1w
7 1t 5 3%
g9 i1 41 5

2 i 13 43 13 i4x 0 i3
© 10 10 10 {10 10% 0= 10
2 11 11 12 42 13# 2% 12
i B 13 13 13 13» 13» {3

-, B OO O
3
12

- b

aF

w
40
37
a5
29
13
10
§2
13

TF

19
37%
el B J
{1
IR L.
14%
{O0%
13
13%

TRF
0

Tabel 2.3 Frequency table of the waterquality data of location G2

Depth = & - 12 - 23 nater below surface
# = no mneasurements far depth {2

YY THP PH CL CLS 02 FO2 NH4 NOZ NO2 TN TNF SI
72 32 32 32 o 30 29 Io I 0 o 9 Q
3 37y 3% 39 O 33 353 37 3% @ 9 0 8
74 38 38 38 o 34 38 38 38 3B {é# 0 33
75 3V 36 34 0 37 37 34 3T I7T 14w 0 34
76 22 24 22 0 23 {9 23 23 23 12w O 23
7713 92 9 9 iz 1 13 13 13 13» 9 13
-2 T - IR DU SRS K RO N B A R HE I B I N I £ B
7?11 4 5% 42 t1 10 12 i3 42 43% {3« {3
ag it it 3 1 11 8 13 13 13 13% 3w 13

Qr

Jo
39
37
37
23
13
1i
13
13

TR

2w
37x
22
{ai
1%
3w
1%
{3
{30

TRE

TSSOSO

AR
3%
134

CA

(o ]
o)

38
34
23
13
10
i

13

Tabel 2.4 Fraguency table of the waterdquality data of location 3

Depth = 0 - 26 - 32 neter below surface
¥ = no weasuwramnents forr depth 24

3G
3TR
24%
3%
ils
§3#
13

FE

4
35
22
13
16

i2

i3

FE

fin
38
37
23

(R
13
13

L FE2

o}

Q
38k
37
2am
13
iti#
{3
13

FE2

2
@
38
34

21

i3
9

i2

13

13

N

[}

3

34
3%
24%
i 3%
1i%
2%
13

“MN

Q
¢
33
33

a2

13
i0
12

13

MN

34
37

:.,'-J

i3
i
12

13



Yt

72
73
74
735
T4
7
78
7?
Re

THF PH

30
37

30
40
I8
32
22
12
ti
5
it

CL

30
40

37,

34

22
8
is
I%
3

PO2 NH4

29
46
a8
35
23
i3
i1
ti
13

NO3 NO2 TH
¢ o 0]

40 0 2

37 38 {7«
I7 37 4%
23 23 3=
13 13 13
1t 41 iiw
12 12 2%
13 13 13%

Tabel 2.5 Frequency table of the waterquality data
meter
* = no neasuranents foy depth &

Yy

.73
74
‘75
74
77
78
79
BO

Depth = &' = & ~ 114

cL

I8
37
34
22
?

i
4%
6

-—— a0

—_

FO2 HH4 ND3 MO2 TN TNF

34
37
37
19
i

t
19
B

I8
38
36
23
13
1
ti
13

38

37,

34
a3
13
it

12

i3’

o]

38
37
23
i3
i1
i3

13

below surface

0]

1&%
fau
12%
i3
fix
3%
13#

DODDC

1

37
37
3
23
i3
1"
i2

i3

Tabel 2.6 Fraequency table aof the w;terquali¢y data

Yy

72
73
74
75
76
77
78
79
80

Tabel 2.7

Depth = 6 = & - 12 neter bhelow surface

* = no measuraments for depth &

i1

cL.
19
37
37
22
{#

I
3

- DOO=-OO

b

CLS 02

29
34
34

" 34

22
14
14
i0
ti

NH4 NO3 NO2 TN

27
38
33
34
22
14
10
11

i3

0
@

18
37
20
14
10

19

-

i3

o]

9

7%

fax
RE
15%
1O»
13%
13

oF

30
40
37
37
23
13
1t
12

13

QF

3%

37
37
23
13
R
12

13

TP TRE

i1% 9
49% O
2w
i&m
iix
&%
11%
jde (2%
13% 13%

TF  TFF

I9% 0
21% 0
fan, O
1t% @
13% 0
11% 1%
13% 3%
f3n 13w

9
Q
2]
4]
fi%

CA

@

0

38
36
23
i3
io
i
13

of location GE4

CA

0

ig
35
23
i3
1)
fi
13

of location GBS

TF TFF CA
IRETN] [}

I9% 0 Q,
2% §+ 33
14% 0 . 34
{1% © 22
15% 0 14
1o» 108 9

2w 2% 414
13# 13# 13

Fradquency table of the waterquality data of location GBS
Depth = O =~ i4 - 28 neter below surface
%* = no aeasuranents for

danth 4

. MG

36
a3
23
i3
1o
H
i3

MG

38
33
a3
13
io
14
13

FE

38
37
23
13

i
{2

s

13

FE

38
37
24

i4
i@

12

13

FEZ

3B
a7
23
3
i1

1")

-

13

MiN

33
37
23
13
1
12

i3




YY P FH CL CLS D2 FO2 HH4 NO3 NO2 TN THF L

73 38 38 3I7 O 33 33 38 38 o 9 9 37
74 38 I 38 @9 4 38 38 37 30 7% Q 37
73 037 31 346 9 37T 37 3& 37T 37 4% 0 34
74 22 22 22 @ 22 9 33 23 23 12« 0 a3
77 13 i1 7 ) 12 4 i3 13 13 A3% 0 13
78 i1 44 iw 4f §0 1@ i1 i1 i1 {1s % 4]
79 it 3 S+ {4 10 @9 it 13 42 43w 13«4 42
8¢ 0 10 -4 ¢ 19 -7 12 12 12 42w {3% {2

Tabal 2.8 Frequency table of the.waterduality data
Depth = @ -~ {? = 37 weter below surface
# = no neasurenents for depth &

YY THMF PH CL 02 PO2 NH4 NO3 NOR ST OF TFF TP

76 4t 31 4l 4t 4 42 42 42 42 34 35 34
TV 49 37 40 37 3% 49 3P 40 37 40 490 39
77 t4 5 14 14 14 14 14 14 {0 9 ? i3
78 34 35 346 @ 36 3I7 38 3IB 36 37 37 37
79 33 33 33 I3 33 34 34 34 I2 33 32 I
B0 44 42 44 4T 45 4% 43 43 45 AT 44 44

Tabel 2.9 Frequency table of the waterquality data

YY THF FH CL 02 P02 NH4 NO3 NOZ ST OP TRF TP

74 43 35 A3 42, 42 42 42 A2 A2 40 3B 40
% 4 4 & b6 & & b b & & & &

77 38 34 38 39 38 39 32 I9 39 39 39 I9

78 20 49 W 0 3T 3?7 AL 41 39 40 40 49
79 42 39 40 F? 3?9 41 41 41 F9 40 40 38
BO 43 40 45 45 45 45 43 43 4% 45 44 43

Tabal 2.10

OF

37
a7
37
23
13
i

13
12

TFTRF

J8% 0
2% 0
{ox 0
i O
i3 0O
fin tin
{3% §3%
§2% {2x%

CA

2

3

J14
23
bl
10
1

i2

of location GO?7

SED | DEFTH
41 |1 6 0.3
3 | e 9.3
13 | i3 45
38 | o 2.5
30 I ¢ 2.5
41 | 0 2.5

(M)

-
~N s ~de R ED
P 1

VU - -

of loecation Git

SED
414
&

37
37
39
39

|  DEPTH

(M)

Fraquancy table of the waterquality data HF location P14

M

38

23
i3
10
i

i2

o)

348
36
a3
i3
i1
id

i")

L

i3

b
[ 8 AR



YYy o G2 G3 RE4 GRS GRS GRT L1 FiA

w3 2 2 2 2 2 2 - -

7 3 3 3 4 3 3 3 = -
Tabal 2.1} FREQUENLCY TABLE OF DISSOLVED ORGANIC CAREON (DOC)

YY Gi 2 . G3 R4 GBI GRé GR7 Git FPif

78 18- 9 19 10 10 7 1¢ a7 as
7?9 ? ? 8 ? 9 ? 37 . 46
B 13 i3 13 1 13 13 { 48 4%

2

(5]

Tahel 2,12 FREQUENCY TARLE OF FARTICULATE ORGANIC CARBON (RO

YY G#! Fif Gty Fid Git Pt Gii Pt

FoC FYTOC CHLF ™
74 0 @ 0] o 30 30 @ 0]
7T [0} o @ 33 k3| © )
78 3 3 37 aé 38 2% 44 o
77 39 42 4%% O 33 43 4 @
BO 4R a1 42* 0 44 44 o o

Tabel 2,13 FREQUENCY TARLE OF FOC (5430), FYTODR, CHLE AND TP
k= mpasurements on ane depth (2,9 m)

YY Archipel Herkingent Herkingenl  SFS &9

u o 4 b W U b U n
TP 46 48 46 A4 9 9 45 44 3B A6
78 A3 43 4% 45 6 0 45 43 34 37

Tabal 2.14 PECUUTHEY TARLE DOF BOTTOM POC IN -2 OM BOTTOMLAYER (UFFER)
and Bottom POE in 2-3 en bottomlaver (Deepey)

YY archipel Herkingent Havkingen? SFS Gy

u n Wy » U b U n u n
77 Ab A4 a6 4é 9 6 44 A4 38 44
73 43 a3 4% A% G 0 48 A48 36 3%
T 13 94 13 43 i3 43 13 43 [ 2 2
[140] Progn 1212 12 12 i2 142 O 0

Tabel 2.15  FREMIENCY TANLE OF ROTTOM FIGHENTS TIH 1-2 CM ROTTOMLAYER
(Uppeey and Botton pronents i 2«5 cm bottomiayner (Doeper)




Tahle 4.1 DDMI sampling stations
statlon depth (meter)
G1 8.2
G2 24
G3 42
G4 12.2
GBS 13.3
GBO 29
GB?7 38

Table 4.2 Nutrient bottomfluxes
calculated calculated by Kelderian
from G March 1982 July 1982
1978 Sh, (<7Tm) {De, (>7m) | Shallow|Deep(>7m)
silicon mg Si/m2.day 85 85 10 95 210
ammonium mg N/m2,day 25 35 25 75 105




Table 5.1 Overview of stoichiometry of marine phytoplankton

JIable S.1.a,
Hon-diatoms Btoichiomatry for N, P, 8t and chlorophyll,
telagive to carbon and earban to dvy waight ratio {(C/OW)
L] 14 5i Chlf [ References
Dynophyceas:
- Caratium sp. 0.22 | 0.017 0.0% 0.23 Bigelaw '77; Scriekland '60
- Gnnyiuhn Bp. 0,09 0,010 9.3 Strickland '60,'69t Jorgensan '79
- Peridinium sp. 0.08 G.014 0.4 Sttickland '60, RI310-|
= unspscified 0.023 0,43 Jlorgansen '79
Chiorophyceant
- Dunaliella ap. 0.13
Cryptophycens
= Gryptomonas 0.28 Jorgansen ‘79
Non-diatams, genevsl q.16 a.617 - 0,014 Q.39
Tah a1,h,
' gpring'~diatoms D Stolchiometry, for N, P, %1 and chlorophyll,
relative to carbon, and catbon to dry welght racie {(C/DW)
N P 31 chif c/ow Refarences
Bkeletonena costatum 0.19 | 0,038 | 0.3 0.018 | 0,80 2 | RI310-11 Bigalaw *77; De Haven ‘75
Sakshaug '77; Strickland '60: Bisnfang '84
Paasche '80
Thalagsiositva epuc. 0.33 - 0.7 ] 0,034 - Jovgansen '79; Blenfang '63; Faasche 'B0
Chaatocaros spac. 0,22 | 0.066 0.3% | ¢.005 | 0,32 Jorgensan '79; Bianfsng "84 Paasche 'BO
Rhizosclania spec, 0.06 | D014 0,32 - 0.40 ) Bigalow '77; D# Haven '753 Pasache '80
unapecified 0,07 0,008 | 0.64 | = 0.40 2 tigalavw '774 Da Haven '75; Anctia '83
lapring'~diatoms, generall 0,17 | 0.034 0.5z ] 0.018

1 the following data sare taken into sccount

- small planktonic diatom apecies, pressnt in spring, sxperimantal condicions {partly) specified
ar 'spring’~conditions (no nutrient limltation): Skelstonsma

= planktonic diatom spacips, axperimental conditions {partiy) spacified arx 'spring'~conditiona
(no nutrient limitacion andfor low light invensiziss}: Thalasaiosira, Chaetoceros

= {ssall) planktonic dlstom epscies, present in apring snd summar, experimental conditions
not spackfled; Rhizosclenia, unspecified

R whan the carbon content is not speclfied, a carbon to dry waight ratio (C/DW) of 0.40 ia sesumed

Iahle. delec,
"aurmet! ~diatoms D stelehiomutry for ¥, P, Si and chlerophyll,

. ralative to carbon, and carbon to dry weight ratio (C/DW)

N P -1 Chlf [C/DH Referances

Caratauline pelagica - - 0.30 Passche '80
Mitschis clostarium 0.2 0.019 0,48 Strickland '60
Dithylun brightwelll 0.09 0.012 a0 RIJT0=1; Blenfang 'B4
Thalawsiosica spac. 0.12 - - 0.014 Jorgensen 1795 Bianfang '83
Chaetoceros .17 0.066 0,10 2.005 |0.02 Jorgensan '79;8ienfang '84;Paatche 'HO
Rhizesolania 0.06 0,014 0,32 0. 40 2 Bigelow '77;DeHavan '753Paneche 'BO
mupacieied 6.07 [6.018 | 0.64 0.40 2| algelov '77;Dataven '78;hatie 03
‘ourmer’~distoms, ganeral 0,18 0.028 0,35 0.010
"

the following data are teken into account:
= (large) planktonic diatom spacies, present in sumeer, axparimental conditions pot
specitisdi Caratauline, Bitschis, Dithylum
= planktonic distom wpacies, expevimantal conditions (parcly) specified an
*summar~condirions’ (nutrient liwitation andfor high light intensity}s Thalsesiosiza, Chastacercs
= {small) planktonic diatom spacies, present in spring and summer, sxparimental conditions
not spwoified: Rhizosolenis, unspecified

B vhen the cerbon contant {s not specified, » carbon to dry waight retic (C/IM) of 0.40 in sssumad

T 1.4,

Stoichiomatry in g/g C for N, P, 81 and chlorophyll (mean + standaed deviation)

N P 8 ehlotaphyl)
won-diAtome .16 (4 0.08) 0.017 {+ 0.007) - 0,014
spring-diatom 0,17 (% 0,11} 0.024 (& 0,024) 0,52 (3 0.18) 0.018 (f 0.015)
summar~diatome 0.11 {2 0.04) 0.026 (¢ 0.023) 0,33 (¢ 0.23) 0,010 {* 0,006)




Table 5.2 Stoichiometry in g9 ¢ as used in the

balance calculatiens

Tspring' algae

'summer' algae

silicon
nitrogen
phosphor

0.45%
0,17
0.034

0.20°
0.14
0,017

8 planktonie diatoms only

Table 5.3 Coefficiants for mineralization, denitrification
and refractory silicon

coefflicilent substrate
Mineralization suspended detritus | bottom detritus
Carbon 0.14 0.07
Silicon 0.14 0.07
Nitrogen 0.14 0.07
Phosphor 0,14 0,07
Denitrification inorganle dissolved niltrogen
Nitropen 0,011

Refractory silicon

dead planktonic and benthic diatoms

Silicon

(.030

o the dimenslon of all coefflelents is /day, except for ref-

ractory silicon (dimensionless).

e mineralization and denitrification rates are gilven for 20
degrees C., The coefficient for temperature dependency is

1.09,

¢ for denitrification an extra dependency on temperature and
oxygen concentration is used (see program listing, CDENO

and FFOX) .




Table 5.4 Annual values of some measured and calculated

fluxes (in g/mz.year)

1977 1978 | 1979 1980
net load dissolved silicon (measured) 3.1 0,4 2,3 2.3
refractory silicon (calculated) 1.5 1.6 1.7 I.9
net load dissolved inorg, nitrogen (measured) 4.4 3.4 4.1 3.3
denitrification {calc., without Ozﬂdependency) 3.5 3.5 . 3.0
denitrification (calc., with 02—dependency) 3.5 3.5 . 3.2
net load dissolved inorg. phosphorus (measured) 0.2 ~1.2 | -2.4 -0.2
mineralization of silicon in water- 11.7 11.2 6.4 8.2
mineralization of nitrogen in water 6.5 6.1 5.0 6.9
mineralization of phosphorus in water P.4 1.5 1.0 1.1
mineralization of silicon in bottom 35.8 42.3 | 48.6 52.1
mineralization of nitrogen in bottom 16.9 22,6 | 34.5 38.2
mineralization of phosphorus in bottom 3.6 5.2 6,5 6.2
total respiration in water (measured) 305
C-mineralization in water {(calculated) 42 39 33 45
total respiration in bottom (measured) 390
C-mineralization in bottom (calculated) 114 149 229 255
net sedimentation of detritus (calculated) 22 57 138 169




Table 5,5 Turnover rates phytoplankton, dissolved silicon and

dissolved inorganic nitrogen

1976] 1977 | 1978 | 1979 | 1980 [ 1981

net production of phytoplankton, DIHO | 80 60 90 171 194 225

(used in the model) (63) [(97) J(172) [(214)
net production of phytoplankton, DDMI 156 172
phytoplankton biomass 0.75] 0.83 1.38 1.25
turnover rate, phytoplankton (/year) 80 108 124 155
percentage diatom in phytoplankton 73 72 59 55
silicon, max. winterconc., measured 5.35| 7.31] 5.09 4.9
net silicon load, measured 3.1 0.4 2.3 2.3
refractory silicon, calculated 1.5 1.6 1.7 1.9
total mineralization, silicon, calec. 47,5 | 53.5 | 55.0 | 60.3
turnover rate silicon (/year) 7.7 8,0 10.2( 11.7
nitrogen, max. winterconc., measured 2,79 3.44 3.79] 3.94
net nitrogen load, measured 4.4 3.4 4,1 3.3
denitrification, calculated 3.5 3,5 2.7 3.2
total mineralization, nitr., calc. 23.4 | 28,7 | 39.5| 45.1
turnover rate nitrogen (/year) , 7.2 8.5 8.8 11.3

not based on wet weight—carbon, but on chlorophyll-carbon

conversion with a factor 40

. . . 2
all units are in g €, Si, N/m",(year), except the turnover rates

(/year), and percentage diatoms (%)
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Model results for different values of stoichiometric coefficients

Ty rrrrrreTT T YT T Ty Ty rirrry T TTTeTY T rerTrrry rreTTrTETYTT

Q 28 sea 78 1404 130 158 192 208
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Seasonal behaviour of stoichiometric coefticlent values

Silicon (C8) in gSi/g C

Nitrogen (C¥) in g N/g ¢

Phosphor * 10 (CP % 10) in g P/lg C
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Modelresults for different wvalues of mineralization coefficients
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Refractory Silicon (g Si/m2sday)
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Influence of refraction of silicoln on modelresults

b) Rate of formation of refractory silicon



Denltrification {g N/m2sday)

NAROGEN (g N/m?2)

16.0

12 .8
10.0
-~
/
7.8 / N /
/ \ n
s~ !
5.0 A // oAt ‘” NIV
/ } INAw AN v/ ;
g AT \ Y
2.8 v\/-'! v

 ILAEELE B s [T T [T Tty Ty mae e 1
Q 28 52 78 104 430 168 ig2 208

19v7-—-2980 (weeknumber)
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Figure 5,13

Influence of denitrification on modelresults

b) Rate of denitrification
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Figure 5.13
Influence of denitrification on modelresults
¢) Modelresults for oxygen dependent denitrification
calibration run CDEN = 0.011 Tot.den., 12.98 gN/mg (77-80)
oxygen dependent CDEN = 0,011 Tot.den., 12,60 gN/m
oxygen dependent CDEN = 0.013 Tot.den. 12.9]1 gN/m
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Nutrient flux from mineralization of bottom detritus

deap bottoms
shallow bottoms

(depth more than 4 m, 40% of bottom area)
(corrgcted for update by bottom diatoms )



Water—C Release — 02 cons.(g C/m2+day)

Bottom—C Release — 02 cons.(g C/m2sday)
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Figure 5.15 a) 1g77-1084 (weeknumber)

Calculated carbon mineralization rate in water (solid line),
compared with measured ecosystem respiration (broken line)
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Figure 5.15 b) 1977-1884 (weeknumber)

Calculated carbon mineralization rate in bottom (solid line),
compared with measured ecosystem respiration (broken line)



sRoNsNsNs RN+ NeNasRrBoNsNeNaNsNoNaoNeNaNsNsResNasNoNsNoNeNsNoNe RN RsR2Rs R AR s R R N2 N 2|

Cwxsx NUTRIENT MODEL LAKE GREVITL TINGIN ok s e sk ok o ok ok o sk ot s ok ot e o 00k 50 0K ok 0 ook o o ko ok ke

Cx#VARIABLES IN ALFABETIC ORDER#**

C
CM BCN
BCNC
BCNN
BCNNG
BCNP
BCNPC
BCNS
BCNSC
BFLUXN
BFLUXP
BFLUXS
BNTOTC
BNTOIN
BPTOTG
BFTOTN
BSTOTC
M BSTOTN
CARB2
CARB3
CARB4
CCB
CCF
CDEN
CDENO
CMINNB
CMINNF
CMINPBR
CMINPF
CMINSB
CMINSF
CN
CNB
CNF
CNSP
CNSU
Cp
CrB
CPF
CPsP
CPsu
CRESFB
CRESPW
€s
CsB
CSF
CSEDCF
CSREF
CSsP
cssy
DELFYN
DELFYP
DELFYS
DELFYT
DELMFR
DELMFN
DELMFP
DELMFS
DELT

b

C)EDOOGOGQQDGODO

NET IMPORTED PARTICULATE ORGANIC MATTIER

CUMULATIVE BCN

NITRCGEN CONTENT OF BCN
CUMULATIVE BCNN
PHOSPHOR CONTENT OF BCN
CUMULATIVE BCNP

SILICON CONTENT OF BCN
CUMULATIVE BCNS

N-BOTTOMI'LUX CORRECTED FOR UPTAKE BY B.DIATOMS
P-BOTTOMFLUX CORRECTED FOR UPTAKE BY B.DIATOMS
SI-BOTTOMFLUX CORRECTED FOR UPTAKE BY B,DIATOMS

CUMULATIVE BNTOTIN

NET IMPORTED DISSOLVED NITROGEN

CUMULATIVE BPTOTN

NET IMPORTED DISSOLVED PHOSPHORUS

CUMULATIVE BSTOTN

NET IMPORTED DISSOLVED SILICON

PHYTOPLANKTON-CARBON + SUSP, DETRITUS

CARBZ + BOTTOMDIATOMS
CARB3 + BOTTOMDETRITUS

COEFF OF CARBON MINERAL, IN BOTTOM AT 20 DEGR C
COEFF OF CARBON MINERAL, IN WATER AT 20 DEGR C

COEFFICIENT OF DENITRIFICATION AT 20 DEGR. C

TEMP DEPENDENT MODIFILD CDEN

CUMULATIVE MINERALIZATION OF NITROGEN,
CUMULATIVE MINERALIZATION OF NITROGEN,
CUMULATIVE MINTRALLZATION OF PHOSPHOR,
CUMULATIVE MINERALIZATION OF PHOSPHCR,

CUMULATIVE MINERALIZATION OF
CUMULATIVE MINERALIZATION OrF

STILIGON,
SILICON,

BOTTOM
WATER
BOTTOM
WATER
BOTTOM
WATER

STOICHIOMETRIC COEFFICIENT FOR NITROGEN

COEFF OF NITROGEN MINERAL IN BOTTOM AT 20 DEGR

COEFF OF NITROGEN MINERAL IN WATER AT 20 DEGR
CN UNDER SPRING(WINTER) CONDITIONS
CN UNDER SUMMER (AUTUMN) CONDITTIONS
STOICHIOMETRIC COEFFICIENT FOR PHOSPHORUS

COEFF OF PHOSPHORUS MINERAL IN BOTTOM AT 20 DEG
COEFF OF PHOSPHORUS MINERAL IN WATER AT 20 DEGR

CP UNDER SPRING{WINTER) CONDITIONS
CP UNDER SUMMER(AUTUMN) CONDITIONS
CUMULATIVE CARBON MINERALIZATION IN BOTTOM
CUMULATIVE CARBON MINERALIZATION TN WATER

STOICHIOMETRIC COEFFICIENT FOR SILICON

COEFF OF SILICON MINERAL IN BOTTOM AT 20 DEGR
COEFF OF SILICON MINERAL IN WATER AT 20 DEGR

CUMULATIVE SEDIMENTATION OF CARBON (SUSP,DETR,) -

COEFFICTIENT FOR REFRACTORY SILICON FORMATION
CS UNDER SPRING(WINTER) CONDITIONS
CS UNDER SUMMER(AUTUMN) CONDITIONS
CHANGE OF PHYTOPLANKTON BIOMASS (NITROGEN)
CHANGE OF PHYTOPLANKTON BIOMASS (PHOSPHORUS)
CHANGE OF PHYTOPLANKTON BIOMASS (STLIGON)
CHANGE OF PHYTOPLANKTON BIOMASS (CARBON)

CHANGE OF BOTTOMDIATOM BIOMASS (CARBON)
, CHANGE OF BOTTOMDIATOM BIOMASS (NITROGEN)

CHANCE OF BOTTOMDIATOM BIOMASS (PHOSPHORUS)
CHANGE OF BOTTOMDIATOM BIOMASS (SILICON)

TIMESTEP

CM = INPUT VARIABLES (DDMI OR DIHO)

c/M2
c/M2
N/M2
N/M2
P/M2
P/M2
S1/M2
SI/M2
N/M2+DAY
P/M2%DAY
SI/M24DAY
N/M2
N/M2
N/M2
P/M2
S1/M2
SI/M2
C/M2
C/M2
c/M2
/DAY

/DAY

/DAY

/DAY

G N/M2

G N/M2

G P/M2

G P/M2

G sI/M2

G SI/M2

G N/G G-
/DAY

/DAY

/DAY

/DAY

G P/GC
/DAY

/DAY

/DAY

/DAY

G C/M2

G C/M2

G SI/G C
/DAY

/DAY

G C/M2
/DAY

/DAY

G N/M2«WEEK
G P/M24WEEK
G SI/M2+«WEEK
G C/M2xWEEK
G C/M2%WEEK
¢
G
e}

[2EAR»EANsRsEsNaNaNsNsNaNANARI NS WA RSN N

N/M2+WEEK

P/M2%WEEK

ST /M2¥WEEK
DAY
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DENT
DETCB
DETCF
DETCFO
DETNB
DETNF
DETNFO
DETPB
DETPF
DETPFO
DETSB
DETSF
DETSFO
DINT
DIPHO
DISI
FFOX
FYTOC
FYTOCO
FYTON
FYTONO
FYTOP
FYTOPO
FYTOS
FYTOSO
IPLOT
TPRINT
IWEEK
NEND
NWEEK
0K
PDENT
PDIAT
PDINI
PDIPHO
PDISI
PFYTO
PMEB
POC
FO2
P03
PO
P05
PO6
PSIREF
SEDCF
SEDNF
SEDPF
SIREF
S12
SI3
S14
SIS
S16

T

TCD
TEXP
TIME
TN

TP
TPFYTO

DENITRIFICATION
BOTTOM DETRITUS POOL FOR CARBON
SUSPENDED DETRITUS POOL FOR CARDON

SUSPENDED DETRITUS POOL FOR CARBON, END OF WEEK

BOTTOM DETRITUS POOL FOR NITROGEN
SUSPENDED DETRITUS POOL FOR NITROGEN

SUSFENDED DETIRITUS POOL FQR NITROGEN, END WEEK

BOTTOM DETRITUS POOL FOR PHOSPHORUS
SUSPENDED DETRITUS POCL FOR PHOSPHORUS

SUSPENDED DETRITUS POCL FOR PHOSPHOR, END WEEK

BOTTOM DETRITUS POOL FOR SILICON
SUSPENDED DETRITUS POOL FOR SILICON

SUSPENDED DETRITUS POOL FOR SILICON, END WEEK

DISSOLVED NITROGEN, CALCULATED
DISSOLVED PHOSPHORUS, CALCULATED
DISSOLVED SILICON, CALCULATED

FUNCTION FOR OXYGEN DEPENDENT DENITRIFICATION

PHYTOPLANKTON BIOMASS
PHYTOPLANKTON BIOMASS, END OF WEERK
PHYTOPLANKTON BIOMASS, NITROGEN PART

PHYTOPLANKTON BIOMASS, NITROGEN PART, END WEEK

PHYTOPLANKTON BIOMASS, PHOSPHORUS PART

PHYTOPLANKTON BIOMASS, PHOSPHOR PART, END WEEK

PHYTOPLANKTON BIOMASS, SILICON PART

PHYTOPLANKTON BIOMASS, SILICON PART, END WEEK

SWITCH FOR PLOT OUTPUT

SWITCH FOR PRINT QUIPUT

WEEK NUMBER, INPUT

LAST WEEK

WEEK NUMBER, PROGRAM

OXYGEN CONCENTRATION AT G11, DEPTH 5~15 M
DENITRIFIED NITROGEN (CUMULATIVE)
FRACTION OF DIATOMS IN PHYTOPLANKTON

POOL OF DISSOLVED NITROGEN » CALCULATED
PQOL OF DISSOLVED PHOSPHOR(INORG,.), CALCULATED
POOL OF DISSOLVED SILICON . » CALCULATED

NET PRODUCTION OF PHYTOPLANKTON
NET PRODUCTION OF BOTTOMDIATOMS

SUSPENDED PARTICULATE ORGANIC CARBON, MEASURED
PHYTOPLANKTON + SUSP. DETR. (PHOSPHORUS PART)

P02 + BOTTOMDIATOMS (PHOSPHORUS PART)
P03 + BOTTOMDETRITUS (PHOSPHORUS PART)

PO4 + DISS. INORG., PHOSPHORUS (MEASURED CONC.)

PO5 - NET LOADING OF PHOSPHORUS
POOL OF REFRACTORY SILICON

SEDIMENTATION (RESUSP,) OF DETR,, CARBON PART
SEDIMENTATION (RESUSP.) OF DETR,, NITROGEN PART
SEDIMENTATION (RESUSP.) OF DETR,, PHOSPHCR PART

REFRACTORY SILICON FORMATION
PHYTOPLANKTON + SUSP. DETR. (SILICON PART)
812 + BOTTOMDIATOMS (STLICON TPART)

513 + BOTTOMDETRITUS (SILICON PART)

SI4 + DISSOLVED SILICON (CALCULATED PQOL)
SI5 =~ NET LOADING OF SILICON + PSIRETF
TEMPERATURE, MEASURED

TEXP w% (T~20) % DELT

COEFFICIENT FOR TEMPERATURE DEPENDENCY
TIME COUNTER

INORGANIGC DISSOLVED NITROGEN, MEASURED
INORGANIC DISSOLVED PHOSPHORUS, MEASURED
NET PRODUCTION OF PHYTOPLANKTON (CUMULATIVE)

N/M2xDELT
C/M2
c/M2 .
c/M2
N/M2
N/M2
N/M2
P/M2
P/M2
P/M2
SI/M2
S1/M2
SI/M2
N/M2
P/M2
SI/M2

Ftaogaoaoaogagalaaaaooaaataoaaa

c/M2
C/M2
N/M2
N/M2
P/M2
P/M2
ST/M2
SI/M2

WEEK
WEEK
WEEK
MG 02/L
G N/M2

N/M2

P/M2
ST/M2
C/M2%WEEK
C/M2*WEEK
c/M2

P/M2

P/M2

P/M2

P/M2

P/M2
SI/M2
C/M2¥DELT
N/M2xDELT
P/M24DELT
S1/M2%DELT
SI/M2
ST/M2
SI/M2
SI/M2
SI/M2
DEGR, C.
DELT

DELT

G N/M2

G P/M2

C C/M2

Gaoaoaaoaoaaaooaaooooaoaat
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TPMYTB
TS
XMFBC
XMFBCO
XMFBN
LMFBNO
XMIBP
XMEBPO
XMFBS
XMFBSO
XMIYT
XMFYTN
XMEYTP
KMEFYTS
XMINCB
XMINCF
AMINNB
AMINNT
XMINFB
ZMINPF
XMINSB
¥MINSF
MMIB
XMMFBN
XMMFEP
XMMEBRS
XNI2
XNI3
XNI4
XNIS
XNI6

NET PRODUCTION OF BOTTOMDIATOMS (CUMULATIVE}
INORGANIC DISSOLVED SILICON, MEASURED

BIOMASS OF BOTTOM DIATOMS (MICROPHYTOBENTHOS)
BIOMASS OF BOTTOM DIATOMS, END WEEK

BIOMASS OF BOTTOM DIATOMS, NITROGEN PART
BIOMASS OF BOTTOM DIATOMS, NITROGEN PART, E.W,
BIOMASS OF BOTTOM DIATOMS, PHOSPHORUS PART
BTOMASS OF BOTTOM DIATOMS, PHOSPHOR PART, E.W.
BIOMASS OF BOTTOM DIATOMS, SILICON PART
BIOMASS OF BOTITOM DIATOMS, SILICON PART, E,W,
DEAD PHYTOPLANKTON

DEAD PHYTOPLANKTON, NITROGEN PART

DEAD PHYTOPLANKTON, PHOSPHORUS PART

DEAD PHYTOPLANKTON, SILICON PART
MINERALIZATION BOTTOM DETRITUS

MINERALTZATION SUSP, DETRITUS (+ BCN x DELT)
MINERALIZATION BOTTOM DETRITUS, NITROGEN PART
MINERALIZATION SUSP.DETRITUS(BCNN), NITR. PART

MINERALIZATION BOTTOM DETRITUS, PHOSPHORUS PART

MINERALIZATION SUSP.DETRITUS(BCNP), PHOS, PART
MINERALIZATION BOTTOM DETRITUS, SILICON PART
MINERALIZATION SUSP.DETRITUS(BCNS), SILI. PART
DEAD BOTTOM DIATOMS (MICROPHYTOBENTHOS)

DEAD BOTTOM DIATOMS, NITROGEN PART

DEAD BOTTOM DIATOMS, PHOSPHOR PART

DEAD BOTTOM DIATOMS, SILICON PART
PHYTOPLANKTON + SUSP, DETRITUS (NLTROGEN PART)
XNI2 + BOTTOMDIATOMS (NITROGEN PART)

XNI3 + BOTTOMDETRITUS (NITROGEN PART)

XNI4 + DISS, INORG, NITROGEN (CALCULATED POOL)
XNIS - CUMUL, LOADING + CUMUL, DENITRIFICATION

aaoacaoaooooonoaooagofaaaaaaana oo

c/mM2
SI/M2
C/M2

C/M2

N/M2

N/M2

P/M2

P/M2
ST/M2
SI/M2
C/M2

N/M2

P/M2

ST /M2
C/M2%DELT
C/M2%DELT
N/M2%DELT
N/M2xDELT
P/M2%DELT
P/M2%DELT
ST/M2xDELT
S1/M2%DELT
C/M2

N/M2

P/M2

ST /M2
N/M2

N/M2

N/M2

N/M2

N/M2
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C INPUT FILES NUTGRE INPUT1 A @ UNIT 1 (TIME, IPRINT)

G NUTGRE INPUT10 A : UNIT 10 (DATA)

C NUTGRE INPUT20 A : UNIT 20 (COEF+STARTVALUES)
Cc OUTPUT FILES NUTGRE OUTPUT30 A : UNIT 30 {COMMON RESULTS)

c NUTGRE OUTPUT40 A : UNIT 40 (PLOT RESULTS)

C NUTGRE CUTPUTS0 A : UNIT 50 (PRINT RESULTS)

C NUTGRE OUTPUT60 A ; UNIT 60 (PRINT RESULTS)

A s e s o e o e U e S e e Mt ot 7w S Bt G s e g g g o R S A P P S o S B B U St el e S S S Py o S Y AT T S Y o S B e Sy

C
C #%% FORMAT STATEMENTS#
C

100 FORMAT(/)
101  FORMAT(13,3F7.3,2F7.2,7F9,5,2F10,5,F11,5)
102  FORMAT(/,9¥7.0,//,9F7.0, // 8F7.0, // 7¥7.0,//,7F7,0,//,12F7,0)
111 FORMAT(17%,18, /,
‘ | 17X,F8.3,/,

2 17X,18,/,

3 17X,18) )
203  FORMAT('WEEK' ,5X,'SEDCF' ,4X,'CSEDCF',5X,'DETCB' ,5X,
'SEDNT' ,5X,'DEINB' ,5X,'SEDPF' ,5X,'DETPB' ,5X,
'"SIREF' ,5X,'DETSB' ,3X,'TPFYTO',4X,'TPMFB' ,3%,
"CRESPW',3X, 'CRESPB', 2X, 'WEEK' ,4X, 'XMINCF',4X,
"XMINCB',4X, 'XMINNF',4X, "XMINNB' ,4X, "XMINPF' , 4X,
"XMINPR' 4K, 'KMINSF' 4K, "XMINSB', 6K, "DENT' ,5X,
"PDENT' ,4X, 'XMFYT' ,4X,'XMMFB' ,5X,'BCNC')
213  FORMAT(14,9r10,4,4F9,3,2X,14,10F10,4,3F9.3)

Ovln LN -

204  TORMAT('WEEK' ,2X,'FYTOS',4X,'SI2' ,4X,'SI3' ,4X,'SI4’ 4K,
's15'  L,4X,'SI6' ,2X,"FYTON',3X,'XNI2' ,3X,'XNI3' ,3X,
:XNI?' ,3X,'XNI?' .3X,:XN16‘ ,2X,'FYT9P',4X,'PO2' VAKX,
PO3'  L,4X,TPO4T  L4X,'PO5'  L4X,'PO6' ,2X,'WEEK' ,2X,
'PDINI',5X, "IN’ ,2X,'PDISIL', 5%, 'TS' . 1X, "PDIPHO’ , 5X,
'rp? 9%, 'CN'  ,5%,'CP! ' 3X,'C8")

214  FORMAT(14,18F7.3,2%X,14,9F7.3)

LT W@ N -

205 FORMAT('WEEK', 4X,'DELFYT',4X,'DELMFB',5X, 'XMFYT', S5X,

1 "XMMPB' ,5X, 'DETCF' ,4X, 'BNTOTC',4X, 'BPTOIC' ,4X,

2 'BSTOTC' ,5X, "BCNNG' ,5X, 'BCNPC' ,5X, 'BCNSC' ,4X, 'PSIREF')
215  FORMAT(I4,12F10,4)

206 FORMAT('WEEK', 4X,'CMINNF',4X, CMINNB',4X,'CMINPF', &4X,
1 "CMINPB',4X, 'CMINSF' ,4X, 'CMINSB',4X, 'BFLUXN', 4X,
2 "BFLUXP' , 4X, 'BFLUXS')

216  FORMAT(I4,9F10.4)
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READ FROM INPUT FILESwx

WRITE(30,203)

WRITE (40, 204)

WRITE (50,205)

WRITE (60, 200)

READ (10, 100)

READ (20,102) TEXP ,CNSP ,CNSU ,CPSP ,CPSU ,CSSP ,CSSU
CCF ,cCB ,CPF ,CPB ,CNF ,CNB ,CSF
¢s8  ,CDEN ,FYTOGO,XMFBCO,DETCB ,DETNB ,DETPB ,
DETSB ,PDINI ,PDIPHO,PDISI ,CSREF ,TPFYTO,TPMFB ,
BNTOTC,BPTOTC, BSTOTC,BCNC  ,BCNNC ,BCNPGC ,BGNSC
CRESPW,CRESPB, CSEDCF,PDENT , PSIREF, CMINNF, CMINNB,
CMINPF,CMINPB,CMINSF,CMINSB, FYTONO, FYTOPO, FYTOSO,
KMFBNO, XMFBPO , XMFBSO

READ (1,111) NEND,DELT,IFRINT, IPLOT

([ e 1m0 e A T 7 2 e 2 ot B S
G owaw MAIN PROGRAM  seowkodom s o sonsoionsop ko nk Rk ek n ik wkx k3w ik WEEK STEPS# %
C
. NWEEK = O
10 CONTINUE
TIME = 0,
NWEEK = NWEEK + 1
READ(10,10%) IWEEK,TN,TP,TS,0%,T,FYTOC,XMFBC,PFYTO, PMFB, POC, PDIAT,
1 BNTOTN,BPTOTN,BSTOTN,BCN
W OPTION--~
BCN=0,
C- et v e o i 7 e e e 8 At ke i ko 0 e k0 e e e e et
C »wx SPRING-SUMMER STOLCHIOMETRIE %%
C wxx DENITRIFICATION COEFFTICIENTw#%
C

CN = CNSU + (PDINI / 3.3) » (CNSP - CNSU)
CP = CPSU + (TP / 2.5) = {CPSP - CPSU)
CS = CSSU + (PDISI / 5.8) » (CSSP - CSSU)
IF (PDINI .LT, 0.0) CN = CNSU
IF (PDIST LT, 0.0) CS = CSSU

CDENO = CDEN

IF (T .,LT. 10,)CDENO = CDENO % 0,5
I¥ (T .GE, 10,)CDENO = CDENO * 1,5
TCD = TEXP w» (T-20,) * DELT



C %#* CARBON-NUTRIENT MAIN FUNCTIONS#xx

C Wi x PHYTOPLANKTON % »
FYTON = FYTOG = CN
FYTOP = FYTOC = CP
FYTOS = FYTOC % CS * PDTAT
DELFYT = FYTOC =~ FYTOCO
DELFYN = FYTON - FYTONOQ
DELFYP = FYTOP - FYTOPO
DELFYS = FYTOS - FYTOSO
XMFYT = PFYTO - DELFYT
XMFYTN = (PFYTO % CN) - DELFYN
XMEYTP = (PFYTO » CP) - DELFYP
XMFYTS = (PFYTO % CS % PDIAT) - DELFYS
TPFYTO = TPFYTOQ + PFYTO
C ——————————————————————————— ey o v S — W A D W Yty (e T SN S Mt e Sy A S Gy LA G W TN A S G TP i S S - g A T (A . S W S Y
C »uxMICROPHYTOBENTHOS # %
SMEFBN = XMFBC = CN
MFBE = XMFBC = CP
XMFBS = XMPFBC x CS
DELMFB = XMFBC =~ XMPFBCO
DELMFN = XMFBN -~ XMFBNO
DELMFP = XMFBP - XMFBPO
DELMFS = XKMIFBS -~ XMFBSO
XMMFB = PMPB - DELMFE
XMMEFBN = (PMFB » CN) ~ DELMFN
XMMEBP = (PMEFB « CP) - DELMFP
AMMFBS = (PMFB * CS5) - DELMFS
TPMFB = TPMFB + PMFB
C — - et Nt - — - S —— M I S T R S S S UM St e S TR, Tl ‘U . T T T —— T
C * k4 DETRITUS*
DETCF = POC - FYTOC
DETNF = DETCF = CN
DETPF = DETCF = CP
DETSF = DETCF % CS % PDIAT
DETCB = DETCB + (DETCFO - DETCF)
DETNB = DEINB + (DETNFO - DETNF)
DETPB = DETPB + (DETPFQ - DETPF)
DETSB = DETSB + (DETSFO - DETSF)



C * %k LOADING=*
BNTOTC = BNTOTC + BNTOTIN
BPTOTG = BPTQTC + BPTOIN
BSTOTC = BSTOTC + BSTOIN
BCNN = BCN % CN
BCNP = BCN = (P
BCNS = BCN » CS % PDIAT
BCNC = BCNC + BCN .
BCNNC = BCNNC -+ BCNN .
BCNPC = BCNPC + BCNP
BCNSC = BCNSC + BCNS
. C === VARIABLES CORRECTED FOR DELT STEPS-=—m—wrmmmmc e e e e e e
DELTD = DELT / 7.
PFYTO = PFYTO « DELTD
PMFB = PMFB * DELTD
SMFYT = XMFYT = DELTD
XMFYTN = EMPFYTN * DELTD
XMFYTP = XMFYTP * DELTD
XMFYTS = XMFYTS = DELTD
XMMIB = XMMFB * DELTD
XMMFBN = XMMFDN * DELTD
XMMFBP = XMMFBP * DELTD
XMMFBRS = XMMEBS = DELTD
BNTOTN = BNTOTIN % DELTD
BPTOTN = BPTOTN % DELTD
BSTOTN = BSTOTN » DELTD
BCN = BCN * DRELTD
BCNN = BCNN * DELTD
BCNP = BCNP * DELTD
BCNS = BCNS » DELTD



C-m=~ MINERALIZATION STEPS==~=- -— o e i

G
CuxxxxFUNCTIONS WITH DELT STE P kot s o ok ko ook ko ok ok 00k o kol ok Rokoioiokk ook ok sk ok DELT w
C wk k CARBON # %
20 CONTINUE
TIME = TIME + DELT
KMINCF = GCF = (DETCF + BCN) %« TCD
XMINCB = CCB » DETCB * TCD
SEDCF = XMFYT + BGN -~ XMINCF
DETCB = DETCB + XMMFB - XMINCB + SEDCF
CRESPW = CRESPW + XMINCF
CRESPE = CRESPR + XMINCB
CSEDCF = CSEDCF + SEDCF
C— ____________________________________________________
C
C #xk NTTROGEN » %
XMINNF = CNF % (DETNF + BCNN) » TCD
XMINNB = CNB * DEINB * TCD
CMINNF = CMINNF + XMINNF
CMINNB = CMINNB + XMINNB
BFLUXN = XMINNB - (PMFB % CN % 1,67)
DINI = XMINNF + XMINNB + BNTOTN ~ (PFYTO+ PMFB) » CN - DENI
PDINT PRINI + DINYL
G OPTION~=~
C FFOX = OX / 10,
C IF(FFOX ,GE. 1.) FFOX=1,
FFOX = 1,
DENT = PDINI » FFOX % CDENO » TCD
PDENI = PDENI + DENI
SEDNF = XMFFYTN + BCNN - XMINNF
DETINB = DETNB + XMMFBN - XMINNB + SEDNF
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XMINPF
XMINPB -

CMINPT
CMINPB

BFLUXP

DIPHO
PDIPHO

n i

SEDPF
DETPB

KMINST
XMINSD

CMINSF
CMINSB

BFLUXS

n

DISI
PDISI

Hou

SIREF

» %% PHOSPHOR % »

CPF » (DETPF + BCNP) * TCD
CPB » DETPB = TCD

CMINPF + XMINPF
CMINPR + XMINPB

XMINPD

(PMFB * CP * 1,67)

XMINPF + XMINPB + BPTOIN -~ (PFYTQ + PMFB)» CP
PDIPHO + DIPHO

XMEYTP + BCNP - XMINPF
DETPB + XMMFBP - XMINPB + SEDPF

#xxSILICON % »

CSF + (DETSF + BCNS) » TCD
CsB = DETSB « TCD

CMINSF + XMINSF
CMINSB + XMINSB

XMINSB -~ (PMFB %= CS = 1,67)

XMINSF + XMINSB - PFYTO+PDIAT*CS - PMIB4CS + BSTOTN
PDISI + DISIL

CSRET * ( XMFYTS + XMMFBS + BCNS)

IF (SIREF ,LT. 0) SIREF = 0,0

DETSB

PSIREF

u

G END DELT

DETSB + XMFYTS + XMMFBS + BCNS - XMINSF - XMINSB - SIREF

PSTREF + SIREF

IF (TIME/7., .LT, 1,) GOTO 20

0 e e el e oo S ol o ol ol R ol R Rk R KR Rk R AR ke e e K END w DEL T % %
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wak ACCUMULATION IN POOLS#%x

C-N-P=-51

1., PHYTOPLANKTON 2.+ SUSP,.DETRITUS  J3,+ BOTTOM DIATOMS
4.+ BOTTOM DETRITUS 5.+ DISSCLVED 6.~ NETT LOADING
CARBZ = FYTOC + XMFBC

CARB3 = CARB2 + DETCF

CARB4 = CARB3 + DEICB

XN12 = FYTON + DETNF

XNI3 = XNI2 + XMFBN

XNI4 = XNI3 + DETNB

XNT) = XNI4& + PDINT

XNI6 = XNIS5 =~ BNTOTC - BCNNC + PDENI
P02 = FYTOP + DETPF

P03 = P02  + XMFRP

P04 = P03  + DETPB

P05 = P04  + PDIPHO

P06 = PO3 ~ BPTOTC - BCNPC

5I2 = FYTOS5 + DETSF

S13 = 812 + XMFBS

814 = 513 + DETISB

813 = 5I4 + PDISI

SI6 = SIS - BSTOTC - BCNSC + PSIREF

10
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C w%% WRITING OF RESULTS wxx

C .
IF(IPLOT .EQ, 1) WRITE(30,213) IWEEK, SEDCF, CSEDCF, DETCB,
1 SEDNF, DETNB, SEDIY, DETPB,
2 SIREF, DETSB, TPIFYTO, TFPMFB,
3 CRESPW,CRESPB, IWEEK, XMINCF,
4 XMINCB,XMINNF, XMINNB, XMINPF,
3 XMINPB,XMINSF, XMINSB, DIENI,
6 PDENI, XMFYT, XMMFB, BCNG
IF(IPLOT .EQ. 1) WRITE(40,214) IWEEK, FYTQS, SI2, S13,
1 514, 515, 516, FYTON,
2 XNI2, XNI3, XNT4, XNI3,
3 XNI6, FYTOP, PO2, PO3,
4 PQ4, PQ3, P04, IWEEK,
5 PDINI, TN, PDISI, TS,
6 PDIPHO, TP, CN, cpP, CS
IF(IPRINT .EQ. 1) WRITE(50,215) IWEEK, DELFYT, DELMFB, XMFYT,
1 XMMFB, DETCF, BNTOTC, BPTOTC,
2 BSTOTC,BCNNG, BCNPG, BCNSC,
3 PSIREF
IF(IPRINT .EQ. 1) WRITE(60,216) IWEEK, CMINNF, CMINNB, CMINPF,
1 CMINPB,CMINSF, CMINSB, BFLUXN,
2 BFLUXP,BFLUXS
(o e v v e 1 o e e e i e e e e o o e e e e e e
C w%% CREATION OF 'OLD' VARIABLES #w»
C
FYTOCO = FYTOC
FYTONO = FYTON
FYTOPQ = FYTOP
FYTOSO = FYTOS
XMFBCO = XMFRC
ZMFBNO = XMFBN
XMFBPO = XMIBP
XMFBS0O = XMFBS
DETCFO = DETCF
DETNFO = DETNF
DETPYQ = DETPF
DLTSFQ = DETSI
(e i et b e e e e e e wnan ek END*RESTART % »
C wxx END PROGRAM OR RESTART wwx
C

IF (NWEEK .LE. NEND) GOTO 10
30 CONTINUE

STOP

END
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