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Abstract This study projects the change in environmental fields and the typhoon Igp (genesis potential index) in the
western North Pacific (0°-40°N and 100°E—180°) in the late 21st century (2080-2099) using outputs from the RCP
(Representative Concentration Pathway) 4.5 and RCPS8.5 experiments of CMIP5 (Phase 5 of Coupled Model
Intercomparison Project), carried out using 19 climate models. These models are capable of reasonably reproducing
modern typhoon-related environmental fields and are thus selected for the analysis. Compared with the reference period of

19862005, there appears to be an increase in SST (sea surface temperature) in the western North Pacific, a weakening of

WHSHES 2019-06-06; MLETRLAEALA  2020-01-15

EHEEN Tk, L, 1995 FElA, BIEAFFAE, FENFSEEM . E-mail: 1320119592@qq.com

BIWEE £ A, E-mail: jiangdb@mail.iap.ac.cn

WENRE  EKEAUREIRIBUE 2016YFA0602401, [H 5 EARIEFESTIE 41421004

Funded by National Key Research and Development Program of China (Grant 2016YFA0602401), National Natural Science Foundation of China
(Grant 41421004)


https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168
https://doi.org/10.3878/j.issn.1006-9895.1912.19168

334 F AR PR X & IR EE87 (K BUs BF 5T
No. 3 WANG Yige et al. Projection of Typhoon-Related Environmental Fields in the Western North Pacific 553

VWS (vertical wind shear), and a decrease in OLR (outgoing long wave radiation) in the key regions where there are

significantly negative correlations between these factors and the frequency of the typhoon; this is beneficial for the

formation and development of the typhoon. On the contrary, the low pressure system that extends from the mainland to

the South China Sea is weakened, suppressing typhoon activities. In general, changes in the typhoon environmental fields

in the RCP8.5 scenario are greater than in the RCP4.5 scenario. In addition, the signal-to-noise ratio is examined to

measure consistency between individual models. This ratio is found to be greater than 3.0 for SST change and greater than

1.0 for sea level pressure in regions under the low pressure system; for VWS and OLR changes, a ratio of less than 0.6

denotes a degree of disagreement between the models. However, the models agree well with the OLR change in regions

associated with typhoon activities. The aforementioned changes in the typhoon’s environmental fields are in line with the

increase in /gp in the future.

Keywords Typhoon, Global warming, Western North Pacific, Typhoon-related environmental fields
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Fig. 1 Taylor diagram for the climatological (a) SST (sea surface temperature), (b) VWS (vertical wind shear), (c) SLP (sea level pressure), and (d)

OLR (outgoing long wave radiation) in the western North Pacific between simulations from 29 models and observations from June to October for the

period 1986-2005. Each number represents a model listed in Table 1. The green and blue dots represent the ensemble mean of various models without

and with performance-based selection, respectively. The red dashed line indicates spatial correlation coefficient above the 99% confidence level
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Fig. 2 Climatology of the ensemble mean from CMIP5 (left, contours) and observations (left, shadings) as well as their differences (right) in the
western North Pacific from June to October for the period 1986-2005: (a, b) SST (units: °C); (c, d) VWS (units: m sfl); (e, f) SLP (units: hPa); (g, h)

OLR (units: W m )
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Fig. 3 The differences in SST (upper panels) and the associated signal-to-noise ratios (bottom panels) from June to October in the western North
Pacific for the period 2080-2099 compared to the period 1986-2005, as derived from the average of the set of multi-models under RCP4.5 (left) and
RCP8.5 (right) scenarios. In Figs. a, b, the hatched areas indicate where there are more than 13 models with the same direction of change as the
ensemble mean (units: °C), and only the contours above 26.5°C are shown with an interval of 1.5°C for the period 19862005 (dashed line) and

20802099 (solid line)
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Fig. 4 As in Fig. 3, but for differences in VWS (units: m s_l) and the associated signal-to-noise ratios. The red rectangles show the area where there
are significantly negative correlations between VWS and the typhoon frequency. In Figs. a, b, the contours indicate VWS below 12 m s ' with an
interval of 3m's ! for the period 1986-2005 (dashed line) and 2080-2099 (solid line)
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Fig. 5 Asin Fig. 3, but for differences in SLP (units: hPa) and the associated signal-to-noise ratios. In Figs. a, b, the contours are SLP with an interval

of 2 hPa for the period 19862005 (dashed line) and 20802099 (solid line)
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(Genesis Potential Index) in the western North Pacific from June to October for the period 1986-2005
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Fig. 8 (a, f) Changes in Igp from June to October for 2080-2099 in the western North Pacific relative to the period 1986-2005, and changes in Igp
induced by each individual factor: (b, g) Absolute vorticity at 850 hPa; (¢, h) maximum potential intensity of typhoon; (d, i) relative humidity at 600
hPa; (e, j) vertical wind shear between 200 hPa and 850 hPa, as derived from the average of the ensemble mean in the scenarios RCP4.5 (left) and
RCP8.5 (right). The dotted areas indicate where the future changes are significant at the 99% confidence level, and the hatched areas indicate where

there are more than 13 models with the same direction of change as the average for the ensemble mean
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