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Parameter sensitivity analysis of algal model in large shallow lakes
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Abstract. Lake Taihu was chosen as it is a typical large shallow lake, and algal model was established. 40 parameters in water
quality model of the lake were filtered by previous research and sampled with Latin hypercube sampling method, and regionalized
sensitivity analysis method and generalized likelihood uncertainty estimation method applied for uncertainty and sensitivity analysis,
respectively. The results show that only 7 parameters selected were sensitive, and algal growth was the most important factor be-
tween the growth, basic metabolism, predation and settlement of algae. The extinction coefficient of chlorophyll was the most sensi-
tive parameters in the light limitation of algae growth, and suboptimal temperature effect coefficient for growth also turned to be sen-
sitive in the temperature limitation. In addition, uncertainty distinguished in different areas and period, more attention should be
paid on low concentration areas and periods of algal blooms.
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algal model
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Tab.1 Parameters used for the Latin hypercube sampling
el E2 BHEX Hfy F/ME BRME
MAAEK PMc W R R A KR d! 2 5
BMRc W A d! 0.01 0.06
PRRc W R d™! 0.01 0.06
fisift rNitM SN d-! 0.04 0.2
g KRO CERr &8 e — 1.5 5.32
etk KCD fh2F T A T 3R d! 0.01 0.15
KA fk KRN MEVR OB AT B R/ VK A d! 0.001 0.01
KLN TG PERURLZS A ML AU/ MK i 3R d-! 0.01 0.1
KDN B RS LA M R d! 0.01 0.08
KRC MV IR A5 AT HILBR S5/ N K A o 2 d! 0.001 0.01
KLC T M TR 2578 BB Fe /N K S i 22 d™! 0.01 0.1
KDC BIRASA MR ML R d! 0.005 0.15
KRP EVA OB A5 U fec /N K i i 56 4! 0.001 0.01
KLP T R URE 25 HILI SR/ K fife i 38 d! 0.01 0.1
KDP RS AN R L R d! 0.01 0.3
JEHR Keb TR RE m™! 0.45 0.55
KeTSS BRI RURL AT O R AL L/(m-mg) 0.01 0.1
KeChl M RIE R L/(m-mg) 0.01 0.07
IsMIN T/ IV IE K BH SR S Langley/d 40 60
KA FIER KHNitDO Tl A SR e T 4 g 0,/m’ 0.5 1
KHNitN T A A R %L g N/m? 0.5 1
KHCOD 2 e R T A Y R R 4 mg/L 0, 1 1.5
KHNe AR R AR AR mg/L 0.01 0.25
KHPc¢ W A R AR R 4 mg/L, 0.001 0.005
KHDNN SR AN % g N/m? 0.05 0.2
KHORDO BT AN 5K g 0y/m’ 0.5 2
TR KTHDR TR AR R R 2R 40 — 0.05 0.1
KTMNL IR B R I R B — 0.05 0.1
KTCOD A2 T A e D T R A — 0.03 0.05
KNitl T AV T e 3 A A T T A3 15 e R 4 - 0.002 0.006
KNit2 5L T T A i T IR X T P SR 5 ) R - 0.002 0.006
KTGlc TR T TMcl B3 5 SR AR K s iR — 0.001 0.01
KTG2c TRLEE T TMe2 B SR AR K s — 0.001 0.01
TMecl W P K R IR M C 20 27
TMc2 W A R R IR AR A o 27 30
KTR A SR 3R 11 TR R A — 1 1.05
KTBe WS SLRIR A R B R A — 0.05 0.08
VLR WSe WU R m/d 0.005 0.03
WSrp eV RS A I DL R m/d 0.2 1
WSlp TR A A AL R m/d 0.2 1
3) & SURUSRHI 4
VER I3 1Y Nash-Stucilffe ¥ 250 MUK FIHE ™, Feikal ol .
L(0/Y) = | - a/al (1)

Ao, L(6/Y) FoRHE i SEINRIAAIE, o FoRBUTIINBRET 22, ap Fom LTI )5 2%.
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Fig.3 Uncertainty interval and monitoring data of chlorophyll in four subareas
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LB 3.

R I o Wi AWER SN AR
E’ﬁ?ﬁﬁ%ﬁﬁ%{ﬂﬂﬁﬁxﬁﬁmﬁlﬂV\]JEF%B X iEE ) 5 i (mg/m3) X 7] 55 i

S ST B HEE. A0, D )RR ——
TSP VEAEL MDA ARG T SCBRmg s, kg TIIOOE B33W6 1081 s T

. e REWIX 91.67% 16.44 12.40 132.58%
SRR | W B s S A7 AR SR A1 e P R R o )rﬁ;%%‘i%“ 66.67% 2106 43,00 74.33%

HY, SN RO R BRI A BT ) 75.00% 12.34 23.84  51.76%
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ASLADL Y Y [FIE S B T ML T 3.8 1, R0 07300 233 2.67 3.00 333 3.67 400 433 467 5.00
a5 B Y G/ BT A 9% | 2 A Y X SRR/

HRAB 2T RERIRAALE Y 2.0~ 3.8 RAA1RET B 4 SR K ORI 0 1
USSR (R 4). Fig.4 Posterior distribution of PMc
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Tab.4 Possible ranges of sensitive parameters

HURSHL SRR AT F/MA SENIE]
KeChl MR R - 0.04 0.07
KTGlc R A I EY - 0.006 0.010
PRRc LA R d! 0.01 0.04

PMc KA K R d! 2.0 3.8
BMRc PEASILRIAR R d! 0.02 0.06
TMcl HIGE AR C 23 27

WSc PSP R m/d 0.02 0.03

SRR AT L i VA R SRR B AR F A (R th T2 A R A A B E P R (UG i S
BOH B TCIEIK B EAACH) B ). I i T2ECZ M7 PR A IR, 22 R g
TEAES LG LA SR BB E A T, PSS ) USRS BB B A S A HUEL, (LS5
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