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1.1 #EXE

Vg 3 B0 A5 = 4 #H - ¥ 3 (Mass Conservation
Ocean Model, MaCOM ) J2& i [ 5 it v 1 55 1l 4l
O F R BB — AR B, DU ) A6 b5 T
Y 5T ST PE R S R R AT g Y DR AL g
(Graphics Processing Unit, GPU) 18 = Z 4
L MaCOM A #% 0> ) — 45 1/12° & BRifg 1 5h 11 31 855
BUE T R G0 C 27 [5G0 P PR AT 0 57
I A 55 A E s T . BEEUR FIE AR B X4
B AN AL AR S Sy B, 1.0 oA o] SRR
2 AR AR bR ERTH N7 A 22 B A A | I ) i
WS HAL T % b SRR EOR A 1 Langmuir 3R
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SCIEE IR IR o ASHIF 5 0 BT A B (A AL 50
P [ G0 P FRBE Tl 0 GPU THEL IR 55 4 1 5%
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282 I M3 http://macom.oceanguide.org.cn/.,
1.2 HIENA

B AL BT 5 W0 46 3 AN S Y A
F ¥ FE 22 R AT PO R A R 1112078 7 0 B gk
i (Global Ocean Reanalyses, GLORYS)!", i F A8
ORI FhEE R = 21 FNER [0 i)

RAI S 3 0 A B AR IT (Japan
Meteorological Agency, JMA) % 7 f] JRA55-do (the
Japanese 55-year Reanalysis for use in driving ocean)
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alysis v5, ERAS) 1/4° KA H 0 Hr&cia ., e FH 72
HE R 2 m 2 m 4 %R ¥ (JRAS5-do) |
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Wikge AR B JE AR R 50080 i ARG i
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Fig.1 The numerical simulation area
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Fig.2 Comparison of the main atmospheric forcing variables of Typhoon "Maysak" and Typhoon "Haishen" under ERA5 and
JRA55-do on September 1, 2020
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Fig.3 Normalized flow (KVT) and heat (KHT) transport differences of four sections in the northern Kuroshio Current
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Fig.4 Normalized flow (KVT) and heat (KHT) transport differences of three sections in the southern Kuroshio Current
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Fig.5 Sensitivity experiment and reanalysis data for heat (KHT) transport in the four sections of the northern Kuroshio Current
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Fig.6  Sensitivity experiment and reanalysis data of heat transport (KHT) at three sections in the southern part of the Kuroshio

Current
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A K B A 5 I SRR A 1Y
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25 5 RAE KHT X KA 5038 FE 7% B SO E . A
F L BE nT AR LTI T 1) KHT #2230
X 19 BENABURK , R SR A TR TR I TSS . OS Al
TW Wi b, KHT X8 77 (4 f5URR 24 R KA 5 38 1)
2~3 4% o VR W I ) e A — , PN A TS Wi
KHT X381 %7 i U B 4TS 5 35 v T R0 aE  ETC B
AT b KHT DX SR A 3 B a5 32 P I A 5 il
LS W I A4 KHT o %5 380 9 580 SRk . 76 T A W 1
WY G R S R R I KHT , Ul I % 1
TEAENT BRI AT — 5 O 55 ARE U E T . i Ll f
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Tab.1 Statistical table of Kuroshio Current heat transport experiments

SEHKHT/(10% J/s) HURE /(10 J/s)
Wi mE AR
REANA ERA5 JRAS55-do ERAS5 NOTIDE JRAS55-do ERA5 NOTIDE
TSS 4 0.068 0.819 0.543 0.527 0.600 0.027 0.040
#H 0.047 0.626 0.432 0.402 0.480 0.012 0.028
2 0.060 0.956 0.621 0.611 0.688 0.029 0.048
78 0.047 1.047 0.720 0.718 0.781 0.030 0.042
B 0.055 0.650 0.401 0.378 0.452 0.022 0.037
oS 4 0.066 0.912 0.538 0.542 0.646 0.064 0.139
# 0.043 0.717 0.496 0.482 0.591 0.079 0.177
= 0.042 1.140 0.679 0.670 0.793 0.078 0.164
k 0.023 0.877 0.478 0.492 0.606 0.027 0.126
% 0.043 0.914 0.498 0.522 0.595 0.050 0.057
TS 4E 0.040 4.403 5.953 5.773 6.398 0.167 0.219
H 0.029 4,135 5.602 5.455 5.896 0.095 0.197
B 0.030 5.686 6.433 6.411 7.013 0.095 0.159
k 0.021 4.861 6.624 6.368 7.127 0.145 0.203
£ 0.028 2.920 5.154 4.854 5.555 0.164 0.201
PN 4 0.043 6.255 6.510 6.319 7.025 0.254 0.320
= 0.031 6.130 6.145 5.919 6.485 0.274 0.388
4 0.042 7.105 6.993 6.940 7.668 0.208 0.302
7 0.042 7.047 7.083 6.864 7.684 0.250 0.147
ZS 0.017 4,729 5.819 5.551 6.261 0.227 0.282
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gkl
SEHKHT/(10% Jfs) UK /(10 Jfs)
Wim B RS
REANA ERA5 JRAB5-do ERA5 NOTIDE JRAB5-do ERA5 NOTIDE
TW 4 0.049 0.557 0.496 0.484 0.708 0.030 0.118
# 0.039 0.596 0.495 0.481 0.688 0.026 0.091
= 0.023 1.014 0.891 0.890 1.209 0.030 0.069
k 0.026 0.361 0.353 0.333 0.586 0.028 0.119
% 0.056 0.250 0.241 0.229 0.342 0.032 0.066
ETC 4 0.033 4573 5.966 5.748 6.382 0.296 0.247
#H 0.017 4.181 5.851 5.667 6.329 0.203 0.314
= 0.017 5.911 6.362 6.388 6.781 0.130 0.128
k 0.017 4.778 6.425 6.009 6.830 0.362 0.278
ZS 0.027 3.410 5.221 4.923 5.583 0.240 0.218
LS 4 0.023 2.415 3.612 3.407 3.959 0.252 0.492
% 0.020 2.048 3.420 3.145 3.563 0.194 0.381
" 0.014 3.071 4121 4.016 4.499 0.243 0.453
Fk 0.011 2.335 3.465 3.181 3.871 0.206 0.576
% 0.018 2.203 3.438 3.283 3.901 0.304 0.485

25% (FUREFE - 34 KHT X 100%) , LS Wi b 3 97 %t
KHT Y 5% 0 B 4 5 10%, (EAR B2, RE7E
TSS Wi [ b R s aa H 3l s e 3 g 2, {H 5%
M FEATS HAT 29 8%

FEAn B I 5 FNEL 6 1T L& B, AR TR0 X
Wi 17 (TSS. OS. TW) , TR 1 X 7 Ifif (PN, TS, ETC.
LS)XF R A5 38 P 2 B fUER . AR KHT X RS
LB U = A 7T g2 X JRAB5-do Fll ERAS
125 5 A R8I A4E S Kabc.d T B #p
58 30 7 2 B) ) 3 2 S N Y e R AR TFEE B K
I Y KHT 22 5 (A S bR IE BT A Wi 7 &
KBIE] KHT AR L f e U LF 56 22— 3. Beah )
ETE A WAEHTT KHT A7 78 5 W R 20935 (4 PN B
T 7E 5 Wb e HATR] B R ZUR5 ) L (0 B 5 Rt 2
W KHT A8 38 JLF- 37 ZIR 52 4% 5 H 65 R KHT 19
S M AP A iy R 7R A58 /I 149 36 1Rl P, 4810 2 ek PN I T
SRR 5 Kb e XA B R iER ETC AT TS
W L P2 o5 . 75 ZE S 2, 7E OS. TS,
ETC A LS Wi -, &5 WA B 5 1 KHT $ik35 iF B2
i AN B 6 KHT B9 #5576 FH o [R) Sk v vt B T

OS I 11 X 75 X A B0 2 s AN 4 TW AT TSS W ik
TADA %5 U9V FI] H] X 35 1 7 #5 %Y (Regional Ocean
Modeling System, ROMS ) FF J&& ZU{E AL U 56 , 43 A7
T 2014 4F 5 AU B35 B R Ao 35 A ) G)
RN ] S ] 30 1 Ul 30 3 )RR L IR 4 SRR T R
BH 5 UZEAE FH 30 18] 25 o B 7= 2 b S5 ), 7
£ WA SMA e R EE T — J8 B AR ¥, 3 — a5
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3 %t
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KHT A KVT Z [l )56 &, L KHT % KA 38 AR
b R 9 1 BRI NIV IS 0 A R IEAS T
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Numerical simulation study on the influence of atmospheric driving field and
tide of JRA55 and ERAGS on the heat transport capacity of Kuroshio Current in
2020

YIN Luting', SUN Xiaolei’, ZHANG Yu*, YU Jie', FAN Jialu*
(1. Jilin Provincial Key Laboratory of Changbai Mountain Meteorology and Climate Change & Laboratory of Research for Middle-High Latitude
Circulation Systems and East Asian Monsoon, Institute of Meteorological Sciences of Jilin Province, Changchun 130062, China; 2. Tianjin Ocean Center
Meteorological Station, Tianjin 300074, China; 3.National Marine Environmental Forecasting Center, Beijing 100081, China; 4.Center for Meteorological
Disaster Prevention Technology of Jilin Province, Changchun 130062, China)

Abstract: Using the Mass Conservation Ocean Model (MaCOM), a numerical simulation system with a
horizontal resolution of 1/48° was constructed in the western Pacific. Three sensitivity experiments were carried
out using this system to analyze the effect of tides and different atmospheric driving fields on the heat transport
on seven key sections of the Kuroshio Current. The analysis results show that the influence of tides on the heat
transport of the Kuroshio Current is about twice that of the replacement of atmospheric forcing fields. Typhoons
have a significant impact on the heat transport capacity of the Kuroshio Current section where they pass through,
but its impact only limited to the central area and during the passage period. No features analogous to near-
inertial oscillation waves were found. There are some differences between the evolution of volume transport and
heat transport in high-latitude and shallow sea areas. However, the seasonal variation of heat transport is slightly
flat. The annual average and seasonal variation of the main stream heat transport of the Kuroshio Current
simulated by MaCOM are basically consistent with reanalysis data and previous studies.

Key words: Kuroshio Current; typhoon; numerical simulation; heat transfer; MaCOM



