5520 % 553 R H B OB W R Vol. 20, No. 3
20155 H Climatic and Environmental Research May 2015

229, M. 2015, o E KOS ARARAE K PR R Ao b (7], AU S FREERF ST, 20 (3): 347-355, doi:10.3878/).issn.1006-9585.2015.
14246. Li Yang, Yang Chi. 2015. Non-stationary modeling and trend analysis of return levels of climate extremes in China [J]. Climatic and Environmental
Research (in Chinese), 20 (3): 347-355.

B E X SIEREE R KFBIIEFIRE R R
EEE R

FiE ME

ARG K 27 A ERAR AL 5 MR R SR T BE, LAt 100875

# ZE PNMET GEV (Generalized Extreme Value) 43475 B /AR RSB MER ALY, L4 [ X 35 489 3t B
A 2013 AFE MR s KR SR H e K K B AR AR 41 IS R AR AL 1) B /K ST B AR 4 ot o B0 ) st
AR — R RIA R . BEMT TR “WA&” GERBN 24 5 “Wands” GEBIN 50 4) A4k
WA J LB AR 2R (W A TR SRy o PEAHERIT T AL 7 255 i 25 A8 Ao 3840 S5 11 s DT DA B T BB 5 o 285 SR B,
% i v 5 A 2R 05 2 A IX 8 3 3 PP AR A s 7 A X 5 3 P P AR A, LR AR i A A LA
A% i e AR U 4 S L 9 5l 3 P P AR Y, O SRR 25 R AR AR 32, AR R AL R B X i 25 2
W5 SR BRGSO BE K G W7E A Y6 8l 3% A PRS2 GEV J3 A (1 RS S Jbh I ] A%
iy, SIRERFESHL, BonSHERERERBLZ, JFTEENENERRSIEE; JCHZ SRR
8 A HR T G2 i Al AR 20 H S5 Am i, wT A S 808 i 20 AR E R A .

KEBIA AUEARE ) URMES A IR AR AR

XEHS 1006-9585 (2015) 03-0347-09 HESES P67 XEkFRIZES A
doi:10.3878/j.issn.1006-9585.2015.14246

Non-Stationary Modeling and Trend Analysis of Return Levels of
Climate Extremes in China
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Abstract  Non-stationary probability models of extreme values following generalized extreme value (GEV)
distributions were fitted to annual climate extremes of maximum temperature, minimum temperature, and maximum daily
precipitation from 489 observational stations in China spanning from their own initial times to 2013. The non-stationary
return level of extremes and its derivative with respect to time as functions of return period and time were also derived.
Trends and spatial patterns of linear changing rates of "ordinary state" (2-year-period return level, denoted as z;s5) and
"extreme state" (50-year-period return level, denoted as zgg,) of climate extremes were analyzed. A special case of
opposite tendencies for z 5 and z; o, was particularly investigated for its origin and possible impact. The results show that,
for maximum temperature, stationary models generally fit for the monsoon area of East China, while non-stationary
models dominate for other regions in China and most of them indicate increasing trends for both zys and zyp,. For

minimum temperature, non-stationary models fit nationwide in China and also indicate increasing trends for both z, 5 and
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Zp,02 in general, except for a part of Northeast China where z; o, shows a decreasing trend opposite to z;s. For maximum

daily precipitation, stationary models fit overwhelmingly in China. When the scale parameter of GEV distribution

changes with time, the variability of z,(, is much greater than that of z;s and, consequently, opposite tendencies may

happen for them. In particular, when z, s becomes mild as z; o, becomes more extreme, much more intense disastrous

weather may occur.
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Table 1 Numbers of stations for types of fitted models and trend statistics for climate extreme series
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