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Model validation of scshio —— Chla
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Ecological forecasting products
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Verification and evaluation of forecasting results

5N (1) bias=  — M, forecasting results, D,: Observation data
40°N
1
(2) rmse = |— - 2
35°N
v Tt
Sy (3) The percentage model bias
_ =1 —
25N = x 100
=1
- (4) The Nash Sutcliffe Model Efficiency
_ 2
15°N = 1 a = 2
: : : -y 0 % =1
1oNfS, |° (5) The cost function
| CF==
5°N
=1
oo e 1
oo (6) X function Z - — 2



o
(S5'S
l
T
=N
%
1

B BHS - L
1.6 | B YES -
i 1.4 1 [7ISCS B

bias
LLibo:

I BHS i
I YES 044 , . 1 W= W .
[scs i 0.2 - - | -

: ; . : . : . : . . . . 0 -
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

ok ok
T
rmse
—
T

“ s

1
—

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1 | |

. |Pbjas|<10, excellent | | | | b . . . . . ; . : . . . .
10<|Pbias|<20, very good | 0.8 \

20<|Pbias|<40, good 7 0.6 -
5 04
S 0.2
s 0 -
=
= -0.2 ME>0.65; excellent
= -0.4 - M BHS 0.5<ME<0.65, very good
= -0.6 I YES 0.2<ME<0.5, good
-01-8 [scs “ME<0.2, poor
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
CF<1, very good 1<CF<2, good X<0.4, excellent
25°N 1 4 1 1 | 2<CF<5’ neasonable\ CF>\5’ popr 1 1 1 4 X|<1, re\asona\ble I I 1 1 1 1
| BHS | ) I BHS
1.2 1 YES \* - 1.2 \ I YES i
i £ 1 -Iscs =N pa— mmscs, & i
15N § 0-8 | A\ ' | 0-8 . | L
10°N E 0'6 N Jn 0.6 N —
E
< 0.4 - N 0.4 - -
5 0.2 S 0.2 -
0 - - 0 - -

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar



34°N

Verification and evaluation of forecasting results —— Chla, DO. SST
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https://www.nmefc.cn/ybfw/styb/\WestNorthPacific
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Application Case: Ocean Carbon

OCEAN ACIDIFICATION
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ions
HCO; o T Using the temperature, salinity, TALK, TIC, PO4, and SiOH4 numerical forecast data from
the high-resolution ecological environmental operational numerical prediction system,
foo,med T4 calculations and predictive forecasts for seawater acidity and alkalinity are conducted.The
shel @ | 2 calculation of seawater pH utilizes the Newton method.
Hsws=aH/fH

oH represents the hydrogen ion activity, and fH represents the activity coefficient of hydrogen ion (H+). The specific calculation equation is as follows.:
aH=TA - CAlk - BAlk - OH - PAIk - SiAlk + Hfree + HSO4 + HF ;
fH = In10.X(TC.*KT1F*H.*(H.*H + KT1F*K2F + 4.*H.*K2F)./Denom./Denom + BAIk.*H./(KBF + H) + OH + H)

TA represents the total alkalinity, TC represents the total inorganic carbon. KP1, KP2, KP3, KSi, KW, KB, KS, KF are coefficients related to temperature and
CAlk= TC.*K1.*(H + 2.*K2)./Denom; Denom= (H.*H + K1.*H + K1.*K2); salinity. TSi and TP represent the silicate and phosphate, respectively. K1 and K2 are

E;I?(O.’} (P_EEG(ZJ;ST?SI;EhEIiI;EE/ (SKili H%_:g?;;/'é‘(’\é;/ T ;H) the first and second dissociation constants of carbonic acid, specified as follows.
= . . ; | = l. l. | D _ _ A * * - * .

PhosTop = KP1.*KP2.*H + 2.*KP1.*KP2.*KP3 - H.*H.*H: KT=10(A1-A2/Tk"log(Tk)*A3+Salt™(Ad-Salt*A3)) ;
PhosBot = H.*H.*H + KP1.*H.*H + KP1.KP2.*H + KP1.*KP2.*KP3; SIS, S Rl

Hfree= H./FREEtoTOT; FREEtoTOT = (1 + TS./KS): Tk represents temperature in Kelvin, Salt represents salinity, Ji et al., 2017,Acta Oceanologica
HSO4= TS./(1 + KS./Hfree); HF= TF./(1 + KF./Hfree), and the rest are parameter values. Sinica




Application Case: Hypoxia Zone

Definition of hypoxia: When the concentration of dissolved oxygen in water

Marine hypoxia process: is less than 3mgl/L, it is considered to be hypoxia.
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Application Case:Entermorpha(green tide) in the Yell
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Application Case: Coral Bleaching and Calcification Rates

Based on LSTM deep learning, using ten key elements including sea temperature, salinity, seawater pH, aragonite
saturation, and calcite saturation, predictions were conducted for coral bleaching hotspots and coral reef calcification rates.
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