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Abstract: Climatological statistics method was used to analyze climate characteristics of frost in Jincheng region dur-
ing 1961-2010, and abnormal frost index was used to analyze abnormal occurrence of frost. The results indicated that
the average value of the first frost day was October 15, the absolute variability of time series was 8.27 days, and the
linear trend was 1.125 d/10a. Thus the first frost day showed the delaying trend, and the first frost day has a big annual
difference making forecasting difficult. For the latest frost days, the average value was April 7, the absolute variability
of time series was 7.25 days, and the linear trend was 0.257 d/10a. Thus the latest frost days showed weak delaying
trend just like the first frost day, and the forecasting to the latest frost days was difficult. For frostless period, the aver-
age value was 189 d, the absolute variability of time series was 8.09 days, and the linear trend was 1.32 d/10a. Thus the
frostless period showed an obvious growth trend. In addition, abnormal frost years were very few, and the early first
frost day for part of the year of autumn grain crops may produce a great influence. Spring sowing seedlings in high alti-
tude were mainly affected by later frost. On average, frequency of winter wheat under frost damage was once every six
years, and the frequency was larger within 5 days after jointing stage.

Keywords: Jincheng Region; Frost Events; Analysis of Changing Feature

i 50 FEM X TR AT RHES

AEE Y, AR, REE, R’

IR TR R, LT
PR AR R, LTERR
Email: skjchx@163.com

ek HE): 20134E10 7 H; EHBEY: 2013411 A 4 H: FHEM: 2013411 12 H

OB RURURA RN T EI0K 1061~2010 456 0 URAS(LASAE: RIS ktabs, 207 7 0k
S RS, SRR, WX VIR H TN 10 A 15 H, WA 4% g 8.27 d, bk
N 1125 d/10a, HEEIRY, VI O AMERER K, HRATHRARRE: 4% T4 A7 H, Wi
R B A5 9 7.25 d, BB 0.257 d/10a, 4 53T S #a %, 478 FASLARRR 2 bk, 4 T B
TP 2 180 d, %1452 8.00 d, LEMEMIAIZ A 1.32 d/10a, T I 0] RIS . SR
BRI IR, IR N T A FOHORAE I T R 27 A BRI s BT X FE R T & B S I 4
BUREOIN, /N0 S S O T4 6 438, WIS 5 R R

20 OPEN ACCESS


http://dx.doi.org/10.12677/ccrl.2014.31004
http://www.hanspub.org/journal/ccrl.html
mailto:skjchx@163.com
mailto:skjchx@163.com

I 50 £F- I DR R AR A RFAE 7

KERIE: HIHX; R ABERES T

Tk

1. 5]

TR —FPRAIG, W H 23 0 B T [ )
ARSI E SR 0°CUARRE, sKIRAE M B AR U
T e ™ T AR R SR AR K S LA
TR EAE AR AARIRE FECE 0°CEl 0°C AR5l
R ED . B2 RAEAFKET, RIEF LB
RS RRE, ERRAEXVTEEEE, FaF
LR, FEFLEE K 2 AR fE
HAERRYHRIE Urfh, FeEE ] SBEF . K
RAEDD A 2, BB R M sE e =& .
VIR HESR AT, S HHE, RIEVE 2R
fEFEHARIEEEKEE, MHEEWEVR R, N
MY =&, Fit, 0 SHFFEYIZ45E (F) KA
H HA R SRR REAE U] 2456 (R Tidi iR 25 A%,
PP R E, REEY B A EER
o FEVFZ L FAERXTTHM L REF T, 2850
FRY, FREAL T X IR AR AR R AR &
#, 5 20 el 60 FEACHILL, 2000 2 5 FHIHIE H
WIHEIR 7 6 dB). eSS B A A SR
BHACFIRE B L P S 4 A R, R A
X 3 R AR E R, Bdb. AZEPE.
PRI LA R =35 R i i o i X ), FEBRRERFE AL T
1T 53 ARG X AR AT AR, R R
WAERA, VIR, AFBH. THESEEEIH
HHIF RS, BIYIFE HAfER, 456 HIgaT, LRHE
B e IRTTIOYIRE H e TR A, AFEHNRET2
K, TCREEAH B B TARR, A4 52 230 7 4 5 3L
7 Y B S AR 2R M A IR AT TR
JETT L HERFE R I R A S, R 38 R R AR,
M T R ISR RS, B, B R
P Al X (A DA T H AT MR R . 2B R A
WX 1961~2010 4] £ H R JCFE AR BERE, XF
Wi 455 H RTCREIRAT 704, DRI 5
TR ICFETR . TR Lt 5% .

2. ZEREHE
2.1. AREXSEER
E X AL T I R, HRERAT, R

OPEN ACCESS

T, FA I E . MRS EON SR 2% DLl e e 3,
Ly RN Fr B TR 7 AL TR 87.1%, 7t K L [A) 55 4%
TR 12.9%. BT AR RATIL, WRKZ, m
ZHIEARTHER, BB, 2 AL DX R AR
BRI, B PR KR 1 R USRI . A
YISIRAE 8.6°C~12.0°C, JrAiass RULH AL M FE TR
%S 55, B#/K BN 560.3~580.7 mm, 4X L MIA
156~208 d.

22. ZIRANTTE

IR X Rl F BRI K . BRI
W BN 4 BT 1961~2010 4], 47 H LR
WBRE, SRALaR AR R ARz o A fh 22 79,
PR e A TR iy e AN IR BN < prI R S B T Y S =K
B, prf AR

Y X AR 2R

1 i
y _Hi%:'x‘ _X|

PRAEZE

”e m (0 IR, % AT ()

SRR LT 845 : <-1.650 F1-1.650~—0 &
18] 43 53] 58 SN 5] 7R 1 AU S /R %, >1.650
1.650~0 2 18] 73 3] 52 SRR £ 76 15 Al i £ 7 118D,

3. ZER55Hh
3.1. ¥ HEWHHE

B 1 AT, G 50 AEERIR I X YR H A
25 10 A 15 H, 20 4 60 FRFHwIFE H N 10 A
14 H, WHEPFHER 1d; 70 FACFA915% H oA 10
H 13 H, WHFFHMESR 2d; 80 190 F4LH£ 10
H 15 H, S5DiERF; m 21 thadaf 10 4Py
HA 10 H 18 H, HaF4{EM: 3d.

50 A [l IR HHHIAE 9 H 4 B, S5 thILAE
11 A 14 H, #Z R 71d, WEFS 455435 % 8.27 d,
WRiEZE Ny 10.34, AetEMimZh 1.125 d/10a, BiHE
W X WIRE H ARG bR 22 7 K, B IR K I TR 2

21



I 50 £F- I DR R AR A RFAE 7

Table 1. Statistical of first frost day and the latest frost days from 1961 to 2010 in Jincheng region
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Figure 1. Curve: the change of first frost day from 1961 to 2010 in
Jincheng region
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Figure 2. Curve: the change of latest frost day from 1961 to 2010 in
Jincheng region
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Table 2. Statistical of frostless period from 1961 to 2010 in Jin-
cheng region
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Figure 3. Curve: the change of frostless period from 1961 to 2010
in Jincheng region

3. EibX 1961~-2010 SE I FEEATE (L Ah Lk

TEW) O 22 SR, R R WIRE VRANAE 1973 4F kBT 1
W, RAEMIRTREPE/N, BT LA IE 3 45 FRE AT 56 Rkt
BORIEEEATC M o A AR AR AR AR BOR
i H AR R AAE 10 H 2 H(1964 4E), XF T 4& R ki
e SRR 23 B R 4 4 IR RKCRR AR 0 1] R 22 77 AR UK 5%
W, 257 LB AR

WG R 225 PR [ R o R A e T bR . R T
FIEIALE 4 Hrb, F ), # P~ — & 10~15 K,
TP AFEGRHIE 4 A 7 H, PHEFEHE KK
AETEREFIAET, ARRVR IR AEA SRR EYI =4 5
m . {HRE BN m, FILHEETE 4 H 23 H,
R R R A T REAE L) i P 2R . 4~5 H B
WX A /NZZ AT - dh AR, & NE IR A
(L EE B3 T e R B A R AN RS, 0°C B4/ 4))
FETFUE52E, £ UCHERM/NE R AT 4
THE IR TR R TR, &N R R A A FR R M
N 16.0%, P36 E—if, HHHTE 5 RINIIRAE
BRZE N 12.0%, 6~10 K R H R AEAIE Sy 2.0%, 11~15
R2ZIBHIRESRE N 2.0%, K, BATHHFHEEE
RATE 5 KN TTREH I TR BRI FE, DA X4/

23



I 50 £F- I DR R AR A RFAE 7

ESLEEIE
4. INEETHR

1) T 50 R IR X W FE H i 4axt AR 2k 8.27
d, PeiEZN 10.34, Zetkim = 1.125 d/10a, i
F i X YIFE H AR AERR Z R K, A IR K T &,
TR G 75 R 05 AK ZE ] 7 1 1 U TR T4 . 50 4F
KA H A R fass, 50 PR T 5.6 d.

2) it 50 SR X £ 5E H (40 A8 % Ny 7.25
d, briEZEy 8.55, MMl # N 0.257 d/10a. 4
X 256 H LLVIRE H bR 22 R Al /AN — 28, (HARXS SRk
R EFWILER, %50 WA, FEm
3 IR R 0 AR R ) PR T A . S X 45
RARANK, 50 446 H 5 7 1.3 d.

3) 3 50 AR Il X TG AR At AR 2 0y 8.09 d,
FrEZE N 10.84, ZetEfi ] %y 1.32 d/10a. i HL 50
TR Al X G RE HAA ECBA R i, 50 AR T
6.6 d-

4) i 50 FERE WX FE R R MR D W
WIFER K AESZE 6%, FERWIFER R R Wik
TR RAIE IR 2%, EHh X 1EH FR R )56 R
X RARAVEPISEATCRE A, AE (i 5458 VR 0T T 176 o i G

24

BRK 23 B W 47 6 IO BKRRAE ) AT RE 2 7 AR UK RE T 5
e TR X R FR A W E B S BRI AR VRN s &
NEETE AT G T RPN 6 8, A5
5 R RAEIFRE K.

EEWHE
T RN TR E B KRS 5 e 201102093).

SE ik (References)

[1] ERHRER, 5kER, WKEH, 55 (2010) i 40 FLIHWAEH
HIAR LI, M FE=47R, 7, 801-808.

[21 ¥, FEE, FHE (2009) 3T 50 a = 7 WK LRIE
M. TRFIF, 4, 427-433.

[38]1 Z48, DRAREE, TKIE5EE (2008) 1954~2005 4FKIT PAILHEX %)
T ass. TREATIAIRE 1, 21-25.

[4] FEWERE (2011) I 53 I & M X I TCFE BAZE b o Hr.
LRI, 28, 17483-17484.

[6] k4R, i, PIREAR (2009) 1951~2008 4F AR i fE % K AL
FEAE AT, 47 [ e 7R, 10, 287-289.

[6] #fui, BEEE (2011) A& HLIXUE 50 EHI44E H & G561
ARG, LA F, 10, 5963-5965.

[71  #AE (2007) MASKFESRITZH SR, 5 2 i, K
SRR, JERT

[8] Bz 4:, kskil (1995) ek 148 7 o AR BT 7T
H K27, 3, 33-39.

[0] 3E4H5k (1988) MEMEMEAR. iR Kt db
17, 83-84.

OPEN ACCESS



