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Abstract: In this study, the annual first and last frost date for each station was defined on the basis of daily minimum ground temperature at
17 meteorological stations over the period from 1961 to 2013 in Henan Province. The spatial and temporal changes of first and last frost date,
as well as their responses to seasonal temperature variations, were analyzed. The results showed that: The regional mean first frost date
showed a significantly delaying trend, with a linear trend of 2.2 d - 10 a™ during the most recent 53 years. The strongest delaying regions oc—
curred in western mountain areas, with the maximum value in Lushi(4.0 d-10 a™'). However, the regional mean last frost date indicated a no—
tably advancing trend, with a linear trend of 2.3 d+10 a™ over the period from 1961 to 2013. The greatest advancing regions were detected in
central and southern Henan, with the maximum value in Zhumadian(4.9 d-10 a™'). The regional mean first and last frost dates were signif—
icantly correlated with seasonal mean temperatures. The regression coefficient between first (last) frost date and seasonal mean temperature
was 6.5 d-°C'(=3.5 d-°C™), representing that the first (last) frost day was delayed (advanced) by 6.5(3.5) days if spring temperature
(mean temperature of February, March, and April ) increased by 1.0 °C, suggesting that the first frost date was more sensitive to climate change
than last frost date in the context of global warming background.
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Figure 1 Study area and distribution of the meteorological stations
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Figure 2 Secular changes of regional mean first and

last frost dates in Henan during 1961—2013

36°N

34°N

32°NH

T T
110°E 112°E 114°E 116°E

AHIA], 20 tHag 70 AR AR TR (1 d) 0]
MA PR H A 20 22 80 4FACTF iR |, H
H1,80.,90 AFAHERIREA K (AR 2d fr 1 d),
2000 4E 22 J5 B R , 2001—2013 4E ], 1 mg 48 -4
WIFE H A Z AP IEHER T2 9 do s &6 &, 20
tH2g 60,70 AEAI R 4 -3 458 H R 2 4R HME
W AR (A3 43R 2 d A1 d), A 80 4R ITF R, il
A2 H TR AT, b 80,90 AR/ CHERT IR
BERFC (4> SHERT 2 d F1 1 d),2000 4E 5 5 254507,
2001—2013 4F[a], W4 39255 H 241 3
AT 10d 226,

22 ¥ AEBPTUHNZESTH

MEE AT 3T 53 AR r A 17 b A
WIFE H WIBR [ 4G A58 HER ke g, HLKEE R T
150, P FE AR () R A G G, S I e A X
W5, A R DX HE IR R B SR/, HE IR R — i
16 1.5d-10a” DUT, [f] if e 25 52 B0 R s 4R jir i 34
(-0.3d-10a™), HEkHE X HERIRELE 1.5~2.5d-10a™
ZI) o AT X HER R i K, — MR AE 2.5d-10a™ DL
b R R R K b XM B S B IX 3R R
K 40d-10a'(|® 3a),

12 53 AR 17 A vl S &R H I H 4R
AR R A, JE v 2 S0 D X 7 b DX i i 3 A
PN, —FRAE 2.0 d-10 a™ DUTF, AP 3B e g X 2
TR BE AT, Ry 2~4 d- 10 ™, T3 B Hb X 32 1l I 15
K, ZAE 4 d-10 a™ DL, SRR B i R i b X B
TESE S5 AT % 4.9d-10 a' (& 3b).

2.3 ¥ AEBTHHEETHHERE

MAEMERLRE TR v F B3 a5 258 H 15

36°N

34°N

32°N
T
110°E 112°E 114°E 116°E

3 1961—2013 FAEE#MER (a) LERA (D) THEEMNZEHH(C-a?)
Figure 3 Spatial trend map of first(a) and last(b ) frost dates in Henan during 1961—2013 (°C-a™")
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Figure 4 Spatial sensitivity map of first(a) and last(b) frost dates to climate changes in Henan during 1961—2013 (d-°C™")
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