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Abstract; In the context of global warming, the impact of climate change on water resources is becoming increasingly
significant and is thus drawing more attention. As a main component of the hydrological cycle, potential evapotranspiration
(ET,) represents the maximum possible evaporation and is the rate of evaporation that would occur under given
meteorological conditions from a continuously saturated surface. ETis essential for scheduling of irrigation system running
times, preparing input data for hydrological models used in water balance studies, and assessing the hydrological impacts of

the changing climate. Therefore, the trends of the changes in ET and its dominant factors across different regions of the
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world have been studied by many researchers in recent decades. Despite the global warming, decreasing trends in ET have
been detected in several countries, including the United States, Russia, India, China, Australia, and New Zealand.
Decreasing sunshine hours, declining wind speed, and increasing relative humidity have been considered to be the main
causes of the decreasing ET,.Analysis of the linear trend of the time series is frequently used in climate change research.
The linear trend can reflect the overall trend of climate change over a time period, but it cannot describe the undulating
character of climate change over a long time period. Thus, the characteristics of interdecadal turning of climatic factors,
including air temperature, precipitation, and solar radiation, have become a topic of concern for many researchers
worldwide. Thorough exploration of the interdecadal turning of ET trends can lead to a better understanding of the evolution
and abrupt changes of ET,related to climate change. Based on the FAOS56 Penman-Monteith equation, interdecadal
breakpoints in ET, trends were studied using Tomé and Miranda’s climate-trend turning discriminatory model for 580
meteorological stations across China during 1971—2010. Differences in the trends and determining factors between the
before and after breakpoint periods were also analyzed. The results showed that annual average ET, decreased significantly
(=2.46 mm/a) before the 1990s but increased significantly (1.57 mm/a) after the 1990s across China. This phenomenon
was closely related to the interdecadal breakpoints in the trends of four meteorological factors affecting ET, variations. The
decrease in ET, that occurred before the 1990s was attributed to a larger absolute value of the negative contributions caused
by decreasing wind speed and sunshine duration compared to that of the positive contribution caused by increasing air
temperature. After the 1990s, positive contribution from the air temperature and relative humidity increased due to the more
intensive warming and climatic aridity across most of the areas in China and exceeded the smaller absolute value of the
negative contribution from the wind speed and sunshine duration, causing the increasing trend in ET,. The interdecadal
breakpoints existed at more than 80% of the meteorological stations across China, and there were differences between the
pre- and post-breakpoint distribution patterns. Before the 1990s, wind speed and sunshine duration were the determining
factors for most stations in North China and South China, respectively. After the 1990s, the number of stations with air
temperature or relative humidity as a determining factor increased, especially in Northwest China, the Tibetan Plateau, and

some parts of the southeastern coastal area.
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Fig.1 Mean yearly variations of potential evapotranspiration over China during 1971 to 2010
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Fig.2 Change trends of potential evapotranspiration of 580 meteorological stations over China before and after 1990s
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Fig.3 Spatial distribution of the contributions for four climate variables to potential evapotranspiration over China before 1990s
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Fig.4 Spatial distribution of the contributions for four climate variables to potential evapotranspiration over China after 1990s
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Fig.5 Determining factors of potential evapotranspiration of 580 meteorological stations over China before and after 1990s

rh [ g KRS ML X B ET, A8k R £ S VEF ., 20 4D 50 AR LISE , 2Bk i 1 K FHAR ST R 2405 T
— A~ D BB A R AR T G sk AR < AR s T R R X IR 50 AR K PR AR 5 8
H IR At & A T LB, 1960—1990 4F 76 47 52 R B3, I\ 1990 4F TG LR B #iks ' . M
KGR | PEREE A PR S A (LA B G T S BT, A8 LR Ve I & AR A . AR i, A B4 S5 ( H IR
BFE0) FE 2 E LA STERON 32, 51 ET, 0 SR < A8 527 B, K BHER 5 (3 BB 400 /9 1 STk B s/ )s , IE STikA

http ; //www.ecologica.cn



5092 LA E = 35 %

JIRRE I e X 5 1 ET, LTt 28 ET a3 m 5693t KRR 51 ( B B0 B3R IrR MUk, KRR
SR AN S KBTS B A 56, 1 H 23 32 3 = FRS (S AR R4 IR IR FTK RS ) i m > 50
AEAR LA, o B 2 i — R R s s Ak BT R 1990 4F 22 1 Tk R M 1 A PR AR 5 ik s, -
EEXTT 1990 4F 2 Ji5 i K PR ST By B 2 A A . I ECH S IAE 90 AN I 2 i s (8, HE A
JIT R 5 R B4 S A B A A — A2 8 SR 2, TP A0 e (928 A7 3 R0 A PH 6 S 72 A b T RS %6 4 2 2
YER .

ZRRIE R T A K VR 26 2% SR IO T KGR A KN, 3 2 30—50a, H 25 B R 43 it IX. , A 435 18 K R
E R R RIS 9 742 (1 3 i T IR 2R A St BN 3 HA#AE -0.004 ms™'a™' $1]-0.017 ms™ ™ Z JH],
SR/ NER K2 -0.010 ms™'a™' AR 50 A T XUGHRLAR T R R R (R R R 90 AR
RZJGCHBA IR T ARSCAH , KB TR 90 AR AT AL ET, FRER) = ZE I 90 4518
Z I, bt RGN R A I 2% , ET, 7% Ak KGR 179 7 57 R AE FH B i 1 55 . KGR A A8 Ak 22832 BRI
PR R R, BF 78I A v R e 2 % R B A R R AR I 2 KU I 55 ) RN i A s
FF 90 FFARZ 5 K TR IR E 205 AR EREA X,

IPCC 26 4 IR EERSWIEAGHASH8 H 1 25 100 43k Mo <R BT 3%, ML 50 47 (%) b i L2 i
25100 4EAY 2 A5 U H M T R B AR AU AT A6 25 B BEEARAE . R ERHB BoR , 2 EE RS Y 10 4
AR ERIEAE 1998 AR5 LAY . 3T 50 4Pk i EARF ¥R SR EFE T 1.1 °C (B A G EAE7E B 5 19 ARAR
Pr2s 5 WR B TR AR AE 20 Tl 80 4RSI, HA InPutash ) X S5ARSCRIRNT ET, 28 Ak /) IE SRk E 90
AEARZ 5 I SR A — 3, UTAEOR 2RI WA OGTE  EIRAR 2Rk THE T R T 2 A B A T
BN Z B P G . WA SCIRIF R 5 o, v B ARAE R 40 4F— B0 ET, LI LIETTHR, B 5 ET, %2
B A A B BORHE . 90 AR AT, R AT H BRI 7 st iikeE o 1 A A% 1E STk, BV A B
WA 5T ET R F N R H ;90 4R 25, SR E— 25 s, ELXGHFT H S 075 43 1 X1
DRk TR IE A EE R L IE STk T STk, BT, I B LY AR MR AR R — B, BrLAUL, < R EIR
B LI AR TN ET, 2R IETTHR , 2008 T HADZER EH , SO 5 % ET, LB Bt

AN E & e AE — B IX 23 SR B 0 1 B | B 078k 5 3R TR AR A8 e BT A G . R
AR 5 B, U020 Bkl T R X SR A 1 B R T A5 LA R KRS S d B R 20 tH4g 80 4FEAY
DU , ZERE AU AR T OS2 0, PE AR AR A6 A AR b 3t 1X 46 oy [ b X 88k 1 52 Al 10 e i
AR, T 55— 43 DX, A 4G VG I PR P R | R B AR DX VT X R A M XA 80 AR TR A AR T
P E N AEEAR Y IR B 5 AR P BE A AR A T . AR SCHIBF ST 4 SRR, B8R 90 4F
RZFTABNHR EEXT T ET, 2840 STk /N T oA 3 A (B EXT 90 4FRZ 5 2 E -3 BT,/ 1 i 5] & %
YEH .

ARIFTEIER FAO56 Penman-Monteith 2> F1H E 580 N E 3 1971—2010 4F % H S 42007 B &
T o1 40 SR AR BT, ASPHE T BT, RS B4 PR RBETRS O 52 B 508, 4
ﬁn‘F:

(1)1971—2010 4 h [E 4V Xy AR 2L BN ] )2 4] 1) 28 Al 4 TE 90 AR A7 W] 8 i A A PR e 3, L
XA LG AE 42 80% LA L (43t 13038 77 7E

(2) M T T BT, 17 90 412 AR VEFTRS AU A I ECHY 60 5T 2 O 0k T2
WA 1E BT, S 30 ET, LA -2.46 mm/a (#5305 535 F R 90 ARARZ 5, KA H BRI R 0 bT LA Z2m
AR AT 114 1F STk 3 ET, LA 1.57 mm/a R B3 T,
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