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Effects of climate change on typical grassland plant phenology in Ewenki,

Inner Mongolia

XIAO Fang, SANG Jing, WANG Haimei *
Ecological and Agricultural Meteorological Center ,Inner Mongolia Meteorological Bureau ,Huhhot 010051, China

Abstract; Plant phenology has become the focus of global climate change research as a sensitive indicator. Based on climate
data from 1959 to 2017 and phenological observation data from 1983 to 2017 in meteorological experiment station of
Ewenki, which is located in typical grassland area, the climate change characteristic and change trend of reviving,
blossoming, withering, and growing season of Stipa grandis and Leymus chinensis ( Trin.) Tzvel. were analyzed. The results
showed that; (1) In the past 60 years, the average temperature in Ewenki has shown a very significant fluctuation and
increasing trend, and the change of annual precipitation and annual sunshine hours is very small. (2) The reviving dates for
Stipa grandis and Leymus chinensis ( Trin.) showed a delay trend with the trend rate of 2.2d/10a and 1.4d/a, respectively.
The blossoming stage was not change obviously. The withering dates advanced in 2.8d/10a and 1.5d/10a, respectively. The
growing season presented tendency of shortening. (3) The temperature in March and April was the most important climate
factor which affected the turning green in this study area, the rising temperature accelerated the turning green. The
precipitation of two months before had great influence on blossoming dates. The rising temperature led to the advance of

withering, while the increasing precipitation delayed withering dates.
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Fig.1 Changes of annual average temperature, precipitation, and sunshine hours in Ewenki during 1959—2017
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Fig.2 Changes of onset dates of capillata and chinensis in Ewenki during 1983—2017

F1 1983—2017 FIPRFEHEK S FMFEEYRE T B B B R WIERHEBHRETIE
Table 1 Phenological time series: average event dates, daily temperature, extreme phenophases, and variable amplitude of capillata and

chinensis in Ewenki during 1983—2017

B . X H /d . o 4 TR 22
Yrigin L& ¥ /J “ L/ C R H M/ Fel H #/d A/ d bt 22
(Julian day) . Standard

Phenophase Grass Temperature Earliest date Latest date Extent L.
Average date deviation

iR Reviving KEF5 5.3(123) 8.2 1998.4.23(112) 2010.5.12(131) 19 5.5

FH 5.1(121) 7.5 2008.4.21(111) 2010.5.10( 129) 18 5.5

JF4£ Blooming KEHF 8.13(223) 18.5 2014.7.24(204) 1994.9.10(252) 48 12.2

ESE 7.2(183) 20.0 2014.6.16(166) 2009.8.8(219) 53 11.6

A Withering KL 9.24(266) 7.7 1988.9.18(261) 1991.10.6(278) 17 5.7

FH 9.25(268) 11.3 1999.9.10(252) 1991.10.6(278) 26 5.9
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FEUR KB ZERIGIN, KEF FRE R e 8 A 13 H (223 d)F17 H 2 H (183 d) , k4L HF-
PR EE 5300 18.5°C F1 20.0°C (£ 1) , W5 RB, B Pe ) v A48 S vk e K B2 F AR B, REF P R E 7Y
SRR S A R 12.2 F1 1.6 5 1 HLAR S M B2 S5 R Bt 2 A (CREF SRR 51 48 d Fl1 53 d)
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Fig.3 Changes of blooming dates of capillata and chinensis in Ewenki during 1983—2017
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Fig.4 Changes of withering dates of capillata and chinensis in Ewenki during 1983—2017
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Fig.5 Changes of growing season of capillata and chinensis in Ewenki during 1983—2017

-2 SRR B 3 AR (P < 0.01) 5 KEFSF LI SR 014390 500 2 A H ARG 1A H BEoK i B 3 6 A
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F2 AHFMEBMENSRHREH 3 4B Mok EBEBOREES

Table 2 Correlation between phenological and synchronal and leading three month air temperature, precipitation and sunshine hours in

capillata and chinensis

N EHHF

onset dates
BT Reviving REFFE 53 -0221 -0468** -0597** 0014 0227 0219 0347 0165 0071 -00% 0130  -0.153
Ea 5.1 -0.189 -0426* -0680** -0015  0.93  0.I30  0409* 029 0076 -0.136  0.091 0.005
FF4E Blooming KE 8.13 -0243 0157 0312 0017 0064 -0588**-0232 0145 00% 0327 0019 0.021
Ea 72 -0159 0277 -0251 -0024 0321 0047 0142 -00600 0083 -0018 -0250 0282
H#iAh Withering KEE 924 -0325 0300 -0.195 -0176 0213 003 0439* 0053 -0136 0050 -0311  -0222
LA 9.5 -0271 -0378* -0315 -0364* 0127 0189 0279 0331 -0.143 -0015 -0.113  -0398"*

* FRACREGEL 0.05 BEHRKACTE, + « il 0.01 BE KK ; Temperature ,Precipitation F1 Sunshine 43511424 & 111 3024 1 P Sl Bk &t K
H B, B Ron BT H 0, 10 T, 2R G 3 A H ISR, P, 2R T 2 A A MK, S 2Bt 1 A~ A /Y H B

232 ZHFZLEIAST
KEF 2R T 5 -2 500 B H BRSBTS 43 BT 2 B, PR DR 7 A D& A AT AR M T S A A
TR A B AR, PR, A SOR R BT 50 A E R A B 248739 H B0 2400 A B8 T 3 4 H 3R
T B | RO A T e R [N, (A T A A A3 , 5 45 S PR 1 5 430 A 1 A i 1A 43
PSR K i | B BRI PR AR LR G2, LUE 7~ = S 2 m R (3% 3) , IR ar REHF
AT S B 0 ) AR
(1) R IRE IR G (y, ) FIFERLR TG () MR R A& 7y A 28 &, il S RSP A
PR T W15 R ma ) S R O R AR
y, =94.418+0.182P,-0.386T,-0.794T, (2)
y,=101.283+0.199P,~0.674T,~1.664T, (3)
KREFREWIBR T Z AT 1 AW 4 ABoKE(P) S, 8HT 1A H A2 A A SR T, T,) d 2 m

http ; //www.ecologica.cn



8 4] HI7 A AU A St I s UL R e TR ok £ 5 7

R MEERNE, A TFILFEAREL 1/3 MRE PR G I (HE = FER PSR 1 ANAr4 AR
T, HARAH S R BGE L 0.01 (1 ARG . 3.4 ARIRTH R EWHRAT, FRR IS R SR
AR, AR BT 1S H B 4 HRBoKE(P,) JBAT 1A 2 AR (T, A T,) B3R E S = A4
PR 7L [R] B 40% 22 192 FR T 1A Ak
(2) FFAEIA : DAREF B FACI () VRN BRI AR 5 45 S R Ao A A8 &, 7 KA P AR 015 HS i ]+
P S Wk
y,=201.262-0.222P, (4)
FE 3 AR ER R K 5 R S B AR G R 00T DL B, A B AR T ), AE O 2 M 37 R K B S
KEFFFFA EEZ W 6 AR ES BT 3297281k, WA 2508 1S 0.01 /8 F MK FE% 6 H
R 7K b8 2 B 1 TR TR AL
(3) BEARI : LARET S5 BRG] (y, ) FE RO (o ) VR RAR B 26 S R AR B2 i ST KA P
AR A LR e R T O R
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y5=267.967-1.477T-1.676T,+0.086S (6)
KEFFHERIBR T 200 1 A~ H HBBEECCS,) MmN, 20 3 A H SR (T,) Fas 1 A~ HREK(P)
sEA  ERAZET 1A H B BREECRIET 3 A~ H AR AR/, e B AE RS AT 1 A 0 8 ARk E, H
AR R E G T 0.05 1Y EPEACER R, F R A2 Y H AR GBRT 2 4 H SRS H AR 3R]
S, = MR AR OC R B 0.05 19 BE KRS, LR 2 H SO ET 2 A H B9SRGB IR BGER
LA R R T

*3 YERASEHREN3NATEHFE EKEMNHRBRHEZRSEAFESHRRBRXRIQE
Table 3 Parameters of stepwise regression between phenophase and synchronal and leading three month air temperature, precipitation, and

sunshine time

70515 f 1) D AG 362 R19 7 #2244
L7l 3] I [l 5 25 %% AR Partial regress testing Regression testing
Phenophase Grass Steps Variable fAH X 2%
. ) - R? R F P
Partial correlation coefficient “
iR Reviving KEF 1 P 0.347 0.10  0.120  0.090  3.959 0.056
2 T, -0.468 0.01 0219 0.192  8.113 0.008
3 T, -0.597 0.01 035  0.334 16.053 0.000
Eh 1 P, 0.409 0.05 0.167 0.138  5.811 0.022
2 T, -0.426 0.01  0.182 0.153  6.437 0.017
3 T, -0.680 0.05 0462 0.444 24917 0.000
JFAE Blooming KE 1 P, -0.588 0.01  0.346 0.317 12.163 0.002
F 0 — — — — — — —
#Hh Withering  KEF 1 S 0.311 0.10  0.097 0.065 3.008 0.094
2 T, -0.325 0.10  0.106 0.074  3.310 0.080
3 P, 0.439 0.05 0.193 0.164 6.675 0.015
FH 1 T -0.304 0.05 0.132  0.101  4.274 0.048
2 T, -0.378 0.05  0.143  0.112  4.664 0.040
3 S -0.398 0.05 0.159 0.129  5.285 0.029

Temperature , Precipitation F1 Sunshine 435124 4= & 1 t 3024 A S 3400 ok & 2 H BRI B R T iy H 6y, 4n . T, FRox JHT 3 A~ H
IR P, R 2 AN H MK, S, FREBRT 1 A B H I
3 ZFig5itig

31 Zh5ig

SCERHGETT 34T S SO GE T J5 12, TR 1 9 5l S i v B Y R X 1959—2017 4F 19
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