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Abstract

Haiyang City is an agricultural city. The main spring crops are peanuts, corn, sweet potatoes, taro
and so on. Perennial sown area of spring crops is about 30,000 hm?. In order to utilize the climate
resources rationally, while avoiding the disadvantages, this paper carried out the regression
analysis and Mann-Kendall test analysis on the climate conditions during spring sowing period,
according to the recent 55a meteorological data. The results show that: 1) The average yearly
temperature sequence changes in Haiyang City during spring sowing period are tending to in-
crease. The climate tendency rate is 0.28°C/10a, the spring sowing period gradually comes earlier.
2) The average yearly precipitation sequence changes are tending to decrease but the climate
tendency rate is very low. Less precipitation and the high chance of spring drought are the main
factors influencing the spring sowing.
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BHTRRVRT, FEESBEWELE. FEX. K. FLE, BEFREMEFHERKRKL30,000
hm?. NEEMASUREE, BFEE, AORBEAWERIESSaTRER, WERYIE 0 URFFET
T B HriiMann-Kendal i 585347, SRRY: 1) BRATERNEFHRERFFIIZRLZHNE
%, [EBFEA0.28C/10a, FHRERZHHH; 2) FRYEKEEFFINEUER D ES, H
SBEBRRIRAD . FEXmD. FRRERIRRREREFRNEZEREF.

XA
FIMIE, SERFM, AT, WHET

1. 53|

IR AR KT, EEFRAEA LA F K MUK, K88, HEFEREY M PR L/E 30,000
hm?, St B RESGEFEF TR EDEKKE .

NEHMHAREE, S, REFREDRRE, A OREARIT 552 TRER, W&
SUITR] R A SR A EAT T 0T o

2. ERFMBHANSIERER

SRR EEARRE R R RAMPEK, ARAMIRIE L, (EY A BRI 2R K. R T
HHZ ph, BERARIFRE, FBAORE %M, REUAETRRM, P4 A .

2.1 HEEE

BRI EZAT R HPRARAEEE 12°C. 5 om iR e 15°C, W #Fh R 2N E
A HPPRARIRAREEE 15°CL 5 om MR AR e 18°C, WIREFT M RARAE A . Il AE R, JEAE
WIS BUANRE I BT ARG, fEA a2 WA A B P AR (2 Al 2800°C, H#, 3200°C,
Wi 3500°C), JEi 5 tROLRFHIRA, SERAMLRG, MBI B .

B IKFRFI AR R HrFE iR e 12°C, 5 em HiifeEiEid 15C,

FERFRR AR R . HPE R RAR E I 8°C, 5 om iR ARl 10°C.

TSR AR 26008 HPPREAR S 14°C, 5 om MR EilEd 17°C.

2.2, HIEUBERN

N 1 R, BREVEYRE A A B AR IR 60%~70%. BN L3R L W/ T 500%, SR AR A
HE SR T 2, FhrvE T, S HBLhE W22 FIBMRRIER W RS, AR EE 80% L L, 4
FF 3 R gl .

3. ERHESREH

REARAT € M BRI IIE, DA R AL AL, AT B4R . SR U AR 7 A2 4k
TR TNAVREA, (TR FRERE SR, THERA 7R AR A 8 R R0 .



Table 1. Spring crop feasible planting meteorological indicators

1 BREMEERMNSKRIER

T H A KIEAE HEXK i JR GRA) Eat
& >12 >15 >12 >14 >8
HFSIR(C)
FUK(iS <10 <12 <9 <12 <6
EH >15 >18 >15 >17 >10
5 cm Hli(C)
uK(iS <13 <15 <13 <14 <8
EH 55~60 60~70 60~70 65~80 60~80
5~10cm -
T B (%) F&2 <50 <50 <50 <55 <50
= >80 >80 >90 >90 >90

31 #ER

ASCHURLR B R T E SR AR R b 1961~2015 4F 55a (I GOW M BERE, EEBURR . 5 om M. B
KAEATRTER G, BRI T/ ks s %, TR Al 52 ARSI RA U0 SORMAN S iR S oI5, g RA T AR
K — e 4 AR 5 H Ay, ASCE R e i B IS R BR

3.2. REFH

321 §i&

1961~2015 £ 4 H 11 HZ 5 A 10 H 24 PSRN 13.1°C, H&EmMFM 15.1°C, HILFE 1989 4,
BRACHEA 11.2°C, HILFE 1980 £, Hr 4 A By, 4 A FRA 5 A B 824SR 78 11.1°C,
13.0CAHI15.1°C. H- ¥R Edd 8CryH A4 A5 H, &5 N3 H 16 H, &MEA 4 H 21 H;
faEiEid 12CFHH A4 H24H, &5 N4 A9H, &GEANS5HS5H; FBEilEid 14CFEHNS
H5H, & N4 H20H, &MA5H 17 H; faeidd 15CFH%N 5 H 11 H, & v4 H30H,
M5 H 29 H(# 2).

3.2.2. ¥#i8B

1961~2015 4 H 11 H&E 5 H 10 H BHFF# 5 cm Huif A 15.6°C, Ho 4 A LA, 4 H NAAI5 A
A B 5 om HUER 4 HA 13.6°C . 15.6°CAI 17.7°C. 5 com hiRfa i@t 10°C T HM N 4 H 4 H,
RAE N3 H 25 H, &g 4 017 H: gl 15CFH N4 H 24 H, &5 N4 H5H, &iEAN5
H 10 H: feEmld 17°CFHHMAs A7 H, &5 A4 H19H, &R 5H 27 H: fog@id 18CF
BIHWRS A12H, &5 N4 H24H, &MN5H 28 H(#: 3).

3.2.3. KiFL

WRHTTAH 2 e, AR, FRRZEME RN, BKENZD, e 7 LIEEER
118 .1961~2015 4F 4 H 11 H % 5 H 10 H R4E-F /K &N 52.8 mm, H i (5K & 2 443 2 245.7 mm,
B 7K B/ AR AUH 5 mm.

HREEBHTHEESRKE, R TAZE, B2 LA 4 v bk B A RE R, A4
beS/b, LIEEREEZE. NEE, B FATAREREG, AR Z DI E, WD B mAa,
JERZ, ZRIE . #E5it, WHTTHERERAEIIIR N 88%, Hi KREHHFN 26%, FiKEHF N 22%,
WY IR 2.
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Table 2. Start date of daily average temperature stably through each limit temperature (day/month)

2 A PREREBRE & FIREERGHM(E/R)

8C 12C 14°C 15°C
Sy 5/4 24/4 5/5 11/5
B 16/3 9/4 20/4 2/5
23 21/4 5/5 15/5 29/5

Table 3. Start date of 5 cm ground temperature stably through each limit temperature (day/month)

7 3. 5cm RRREEE B A RIEEESE BHAR/R)

10C 15T 17°C 18°C
I 414 24/4 715 12/5
fie . 25/3 5/4 19/4 24/4
1 17/4 10/5 2715 28/5

4. BRMESEES I
4.1. SIRFIREL
SHEPH T 1961~2015 4 4 1 11 H~5 3 10 H PR URMEAT EUH AT, B TH R BN 112 {L

HIZEE [ 5 R «
y =0.0279x+12.294

MFES R A 2 aT AR, EFETE 4 A 11 H~5 H 10 H PSS E S8, i,
R r =043, AR EEN 0.10 BRI &, RUFSRBRERIES, H2EAE
B MERRHE(E 1),

Mann-Kendall £ 58 72 & I 8] 7 71 3 i A 30 ol 2 AR S B 38 07k, 7 A R R A
MN—E B30, WAZDERFEERTH, EHTIEESA AR REAE[1]. WX % m B4
TEBE AT Mann-Kendall #2345 465%;, %7 =3.272, BT Z > 2.32 >0, BT HERE A 7555
S, JF HE EAEE 99% ) 2 AT L .

4.2. BEXKERIERRENL

HEFATH 1961~2015 4 4 H 11 H~5 H 10 H P ERKEME A BREH (5 2), &% B K 2R E
AN 2 B U5 7 R
y = -0.0821x +55.137

[ K B B IS TR/ ROEE RN, #3423 r = 0.035, ¥ 5 FE N 0.10 [ BRI &1, REKA
WE A D e, HIA B AR

JE I X Z B D AR B K B R 4T Mann-Kendall #3465, S5%02=-8.07, T Z2<-232<0, fr
DAV BH T B 35 3 0] K B S b e 3A, I Has s B A5 B 99% 11 i 35 AL 56

3. ]iEMpEKERERTHEMN

12 FHAEZ %0 Mann-Kendall F878 6 56 v 65 FH 17 5 38 81 <R AP K E 50 AT A I (] 3. 14 4),
i 3 nfLES]: 1961~1980 FHRE MRS IR L T2%, 1981~2015 F UFR(K)¥I KT 0, FTIAX
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y =0.0279x + 12.294
R?=0.1861
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Figure 1. Average temperature curve and linear regression trend chart from April
11th to May 10th
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Figure 2. Precipitation and linear regression trend chart from April 11th to May 10th
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Figure 3. K-M curve graph of average temperature from April 11th to May 10th in Haiyang
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Figure 4. K-M curve graph of precipitation from April 11th to May 10th in Haiyang
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B2 ETHES, 1999~2015 4, UR(K)IIAT 1.96, #RE &M /K 0.05 In A2k, 2003~2015 4 UF(k)¥
KT 2,58, T2 MK 0.001 Im 52k, KSR FFHEH R E . 1984~1991 4F UF(K)FI UB(K)
WA, BT RAAIG, KA A 1989 4,

HH ] 4 7] LLF 3 : 1961~2015 44 1% 1 1] B /K 2 S 3 A8 4k, 1972~1980 4F [ /K G I %y, 1981~1992
Rk Bk ka3, B AR B E M KCE 0.05 Ik ALk, H8 A/ ka4 A &
4.4. ik 55 FEBEVEEBRMANSET K

FAEEDDE H A e TAEYRAET R, FEMRRER R R - 5EE . <R,
IR PUE TR AR, Aaeilid AR RN SE, ERRKEEL T, v DOsE . Bk
TN EEEE R . Rk, YRR EYE AR OB R R E R e R

3Hr BB iER B 8°C. 12°C. 14°C. 15°CHIMILE H HI(tn = 5~8), FLL& Mk [l 34 85 2 f
(Rtash, i 255 8-0.1217. -0.112. —0.0776. —0.0863, F& i@t 8°CIIMAM A, T HH R
53179 0.2619., 0.2704, 0.1916. 0.2005, $AANH (5 EY 0.10 @ E MRS 2611, R H PR TE
T TR B AU U ARG R s, (R IR BT A

M H PSR AR I S BRI A H ISR AR, & e e 1.2d, F%
Ky BBVNEAE RS ERRAT 1.1 d, FodfH) & BR300 0.7 d, ML A S 37 914+ 442

i 0.9d.
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Figure 5. Date time series and linear regression trend chart of daily average temperature stably through 8°C
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Figure 6. Date time series and linear regression trend chart of daily average temperature stably through 12°C
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y = -0.0776x + 42496
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Figure 7. Date time series and linear regression trend chart of daily average temperature stably through 14°C
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Figure 8. Date time series and linear regression trend chart of daily average temperature stably through 15°C

[ 8. BE¥HSEREIREE 15°C BHEATEFFF12 4 BT a4 F
5. NG5

l)ﬁmﬁ%%%%ﬁﬁﬁﬁﬂﬁwiﬁmt% SRR 0.28°C/10a, FARE K IR ETHTRS ,
b TH B R AT BOR I N, kA Y] et 25 BT

Z)EWW%%%Mmiiwﬁﬂﬁwzmmi% BB AR AN B F R AR
KA MAERR N L Z 5 A

3) AELHEE AN RIS ZHE RGO, W H PR E S 12°CRIHAE 4 A T, R
SEIR 15CHIYIHAE 4 H NARE 5 EAd). BIAEA ., HTORSE M I EAE 5 H B, FBFAKFEM
WIEAE 4 A TR BHERARTE R, AL 2 1 BRI
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