5 44 B 4 ) N R Vol. 44 No. 4
2020 £ 7 H Chinese Journal of Atmospheric Sciences Jul. 2020

S, FEOR AR, AR, 552020, BRI AT ST R R DX IR ol B AR PR B AR 1 22 = R 2R A (D], RAURE, 44(4):
776—791. GAO Yingjian, REN Baohua, ZHENG lJianqiu, et al. 2020. Differences of the Interdecadal Trend Shifts of Latent Heat Fluxes in Kuroshio
and Gulf Stream Regions in the Warming Hiatus Background and the Possible Mechanisms [J]. Chinese Journal of Atmospheric Sciences (in Chinese),
44(4): 776-791. doi:10.3878/j.issn.1006-9895.1907.19137

WREFE= NEHSERXBENES
FREEEBTUERNERES

B ERE AR ERE

PP E AR ROR R S HUERRN 22 ()R B, & JIE 230026

W FE RSO3 E MG E R ER BT R A IR 4 i B B T H R A K H AR R R R R AL
Ishii KR EIREBEAE, FIALRIEZRE N7 ADMUSITETE. LMEREDA. KR F 5 2010 5777, &
B AR SR T 5 (1979~2000 4E, THEM B 2001~2013 4F, (@B T, JbFBRWE S0 0 5 X 4k
R 2] B LA A DX bk (TR B Xt AN SR PG BRIV X Sk (RRTRRISIR X 380 IR Hl B M E PR AL BRI
W E T, AR AMAEENEARE . S5REKH, PSE0FmEGRAE S 5 N R E T SRR R MG
S, TS A PRI TR 5 DA KR JE B R B A A ) B X I Hl AR AR PR 3T 2001 4F A 45 B IE$E £
TV ¥ X a0 Pl AR AP A T 1993 4E A A B g IE . R R 7R a0 /5 M BEtB A AR i §2 i R v fn
EL I 3 T RS A LI 25, M RR R AR S i S T Xk 4 1) B DA R VS R X 45k 1993 ~2013 4 [B] B B 245 1k
BIE BRI i X H IR I B (0 5 i DL Rt A AR B R A 2 oV B R R A IR, T AR T IR X
B9 1979~1992 £EI 1] BAR I . TR B V5 I X 45k 0~ 1000 m #F7K & B EEA PR AL RIRE AL 2 . S (Xt
EREGEERBMEREGZE—8: BRXKEEEASEERBBLRREMS, R2E U T BB —3G
PIAN X IR IR 2 S BRI T IR LA, B X IR REAFAE N2 2 LRI TSI X 38 ] fe A7
£ FEE TR, S5 X IRER N 2 F o] LA NS KAER RN ZER, 1A RS &R
AL B 2 5 AT AR VAL P X SR ZE 5 o SRR 0T R X3 AR A S e 25, T (X3 9 AR Ak AT B AT TE X 3

T B SR
XHEE BB E O EKICEE RGN B SR
XEHRS  1006-9895(2020)04-0776-16 FESHEES P467 THFRIRES A

doi:10.3878/.issn.1006-9895.1907.19137

Differences of the Interdecadal Trend Shifts of Latent Heat Fluxes in
Kuroshio and Gulf Stream Regions in the Warming Hiatus Background
and the Possible Mechanisms

GAO Yingjian, REN Baohua, ZHENG Jianqiu, and PAN Yunfeng

School of Earth and Space, University of Science and Technology of China, Hefei 230026

Abstract The authors researched the interdecadal trend shifts of latent heat flux (LHF) over the Kuroshio Extension

WISHE  2019-04-01; MEFHMBEA 2019-10-31

fEREN  wfd, 5, 1992 A, Wb, FEEFIE TS A RARRAAL KRB R . E-mail: dydara@mail.ustc.edu.cn

BIEE TR, E-mail: ren@ustc.edu.cn

BB EXRARREAEETH 41675066, ZHE AAREAEETH 1908085MD108

Funded by National Natural Science Foundation of China (Grant 41675066), Anhui Provincial Natural Science Foundation (Grant 1908085MD108)


https://doi.org/10.3878/j.issn.1006-9895.1907.19137
https://doi.org/10.3878/j.issn.1006-9895.1907.19137
https://doi.org/10.3878/j.issn.1006-9895.1907.19137
https://doi.org/10.3878/j.issn.1006-9895.1907.19137

4 1

No. 4

PR MRS T BRI T DX s A B AP B AR 2 e LR 23 A
GAO Yingjian et al. Differences of the Interdecadal Trend Shifts of Latent Heat Fluxes in Kuroshio ...

777

(KE) and Gulf Stream (GS) regions during the warming and warming hiatus periods using the LHF data and relevant
variables obtained from the Objectively Analyzed Air—Sea Fluxes Project of the Woods Hole Oceanographic Institution
and the Ishii subsurface temperature and salinity data obtained from the Japan Agency for Marine—Earth Science and
Technology. The small perturbation method, empirical orthogonal function analysis, and International Thermodynamic
Equation of Seawater—2010 are applied in this research. Contrasting interdecadal trend shifts of LHF exist in the KE and
GS regions. The interdecadal LHF trend of the KE region shifts from positive to negative around 2001, whereas that of
the GS region shifts from negative to positive around 1993. The variation of the KE region primarily resulted from sea
surface temperature change (ocean-induced), whereas that of the GS region resulted from wind speed (1979-1992;
atmosphere-induced) and sea surface temperature (1993-2013). The interdecadal variations of ocean heat content (OHC)
in the KE and GS regions are also different: The interdecadal variation of surface heat content in the KE region is
consistent with the mixed layer, whereas that in the GS region is different from that in the deep layer. Meanwhile, the
changes below the surface layer are more consistent. The internal heat content changes in both regions reflect the warming
hiatus phenomenon. The internal heat content in the KE region influences first the lower layer and then the upper layer,
whereas that in the GS region influences first the upper layer and then the lower layer. The difference between the
surfaces of the KE and GS regions can be attributed to the difference between ocean and atmospheric factors. Moreover,
the vertical difference of the interdecadal variation of internal heat content can be attributed to the structural difference

between the two regions. All of these variations are associated with the warming hiatus and may affect the warming hiatus

conversely.
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(a, b) Variations of area—averaged latent heat flux (LHF) and (c, d) the trend series obtained by the moving ¢ test (dotted lines indicate 99%

confidence level) from 1979 to 2013: (a, ¢) Global means; (b, d) Northern Hemisphere (NH) means
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