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Discussion on the duration of the hottest or coldest
month as crop planting zoning index

MA Zhenyu'?, JIANG Huifei'”

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;

2. Shidao Meteorological Observator of Weihai Meteorological Bureau, Weihai 264200, China)

Abstract To solve the problem of temperature error caused by the simple substitution of July/January for the hottest/
coldest duration in agricultural regionalization, a more accurate statistical method of temperature in the hottest/coldest
month was explored. The daily temperature data of Yinchuan ground meteorological station in Ningxia Province were
taken as the research object, and 31 days was set as the month-long period. This study adopted agricultural
meteorological statistics method to analyze the annual change of the start and end date and temperature of the hottest/
coldest month-long period. The results showed that: 1) the hottest/coldest month occurred mostly in July/January and
the average temperature of the hottest/coldest temperature occurred in July/January as well. The hottest periods
occurred during mid-June to late August, and the coldest months occurred during early December to mid-February.
2) From 1951 to 2019, the hottest month-long period’ s maximum temperature was 2.0 C higher than the maximum
temperature in July and 0.5 ‘C higher on average. The coldest month-long period’s lowest temperature was 4.6 C
lower than the lowest temperature in January and was 1.1 C lower on average. 3) By using the 30-year standard of

WMO climate normals, with four standard periods during 1951 to 2010, the dates of the hottest/coldest month-long
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periods were relatively consistent, the average temperature was rising, and the coldest month-long period’s average

temperature was increasing at almost 3 times that of the hottest month-long period. 4) The hottest average temperature

prediction reached 92. 1% accuracy and the coldest average temperature prediction had 55.3% accuracy. Therefore,

this method in the study can accurately predict the average temperature of the hottest month-long period but still needs

to be improved to predict the lowest average temperature of the coldest month-long period.

Keywords hottest month duration; coldest month duration; moving average; average dates of the hottest month

duration; average dates of the coldest month duration
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Fig. 1 Variation of temperature of the hottest 31-day period, the hottest month and July from 1951 to 2018
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Fig. 2 Variation of temperature of the coldest 31-day period. the coldest month and January from 1951 to 2018
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Table 1  Comparison of AT.RAT and SED of July,January with those of H31 d,C31 d in Yinchuan, Ningxia

i H e B (! % 1B 1 H
Item H31d July C31d January
I BB 2015-06-17— 1952-12-01—
Earliest period 2015-07-17 1952-12-31
Tt 1 B 2007-07-26— 1978-01-21—

i B Latest period 2017-08-25 1978-02-20

Period
-yt B 07-07—08-06 07-01—07-31 12-28—01-27 01-01—01-31
Average period
TRIER 80% <07-15—08-14 <01-07—02-06
Guarantee rate 80 % =06-30—07-30 =>12-18—01-17
e IR 1H 22.3(1979 ) 21.5(1979 4) —17.3(1954 48) —14.2(1954 4
Minimum

. = 26.6(2017 %) 25.9(2017 4F) —4.7(2016 4) —3.9(2013 )

AR/ C % 4 5 & & &
Maximum

Average

temperature Z AT 24.3 23.8 —9.0 —7.9
Average
FRUEZ 80 % <25.2 <24.7 <—7.2 <—6.2
Guarantee rate 80 % =23.6 =22.9 =—10.4 =—9.5
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Table 2 Start and end dates of the hottest/coldest 31-day period among 4 climatological standard normal periods

R H X5 H Fe i H ) FIIE 5 80 %
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sAl
Item . 1 3] 2 a1 21y 1] 1 E:7e B B i34
CSNP A A O 5 IS TS | RS
SD ED SD ED SD ED
ESD EED LSD LED
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H A I B
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SED of 19712000 4F 06-24  07-24  07-08  08-07  07-24  08-23  07-01  07-31  07-15 08-14
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Ve H B
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C31 days 19812010 4F- 12-02  01-01  12-28  01-27 01-20  02-19  12-18  01-17  01-07 02-06

T 2 AT, 4 A S b o I B ) Je B I B
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AR B E=23.2 C.<<24.6 C.80%7 Hi
JE>22.8 C.<<24.1 °C ., e H B B E 80 %0 14
WER E R BME L 7 A AR AR B & 0.4~0.5 C,
H 30 4F b5 o B BE A IR BE R KRB 7 A 4.2 °C
(1971—2000 4F) It fe # H B Be 3.6 °C (1961 —
1990 4E) &1 0.6 C o4 /b il B B (% i B2 35 72 i
Wi 7 R —2, Gl A BB B 7 A
1 AR TR,
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Table 3 Temperatures of the hottest 31-day period and July among 4 climatological standard normal periods
A B BORE Thasa/C THIRE T/C
S g Fr U - - .
AR TRIER 80% GR80/% FRIIE 3 80 % GRS0/ %
B ki RUME T BOKM RUME T
CSNP Max Min SCN LR IR Max Min SCN LR TR
TUp TLo TUp TLo
1951—1980 4= 25.6 22.3 23.8 24.2 23.0 24.9 21.5 23.3 23.9 22.7
1961—1990 4 25.9  22.3  23.9 24.2 23.2 24.9 2.5 23.3 23.9 22.9
19712000 4F 26.0 22.7 24.3 24.5 23.1 25.7 21.5 23.5 23.9 22.8
1981—2010 4 26.0 22.7 24.3 25.3 23.5 25.7 22.6 23.9 24.8 22.9
S gEit 19511980 419611990 4F (1971 14 °CL W % A mf Boild B2 1 1 BEATRE I8

2000 AFH1 19812010 4F (3518 F B B il 8 A 1
T BE B TE bR HE ST T I B 30 A v iy s K AH L Fe /M AN
PR S % F ¥ {H SCN (Standard climate normal) ,
JE4% 80 Yo RUERGE T hrifE 30 4RI B A BE R R
BE , 45 R 5 TR A4,

MNZE 4 AT, BE 25 s o IS BN ) A RS L v H
BF B B T 1 R AR HE R S E R BT
P P& BRI B W AR % . ¥ H R B O
PIEE 1 A% 0.9~1.1 °C, % HIREERR R KE
W& 11,4 °C(1951—1980 4F) b 1 H A9 9.1 “C (1951—
1980 4E) K 2.3 “C . FkE 4 > Fp v IRF BE A 3L 1 745 et
B AR BB ENFYAZR. T Cl 1 AKX

WK, 80 At B E=—11.2 C.<—7.4 C,
80%1 HiE=—9.7 C.<—6.8 C,H¥& HI B
M 80 % fRUE S LN BR B Lk 1 AH R & 0. 6~
1.4 C,

R A 3 MR 4 15, B B S H G2 T bk i
BEHERS e () BT BORI SR B (V) T 0 L B2 #F
IR Bk #, 1981-—2010 4F fe #i T B B AR H4 H
oy BE L 19511980 4FE45 i 0. 5~0. 6 °C,ix¥&¥ H
IF Be AR v H Ay T BE W 3G 1.6 °C I I s B 1Y
R A2 e L R A3k 3 A

TEAE ) TR X 50 | 235 480 8 % 0T i o R a8 Tk
PR ST e vh e R P X Iy s a1 e 0 B 45 SR
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Table 4 Temperatures of the coldest 31-day period and January among 4 climatological standard normal periods

T H B BOR B Tesa/C

1 AMRE Ty, /C

SRR E T B TRIE# 80% GR80% TRIE# 80% GR80%
CSNP RXME &/ME FH RAME HME TH
Max Min SCN LR MR Max Min SCN LR MR
TUp TLo TUp TLo
1951—1980 4 —5.9 —17.3 —10.1 —8.5 —11.9 —5.1 —14.2 —9.0 —7.4 —10.8
1961—1990 4F —5.9 —15.0 —9.5 —7.4 —11.9 —5.1 —11.9 —8.3 —7.5 —10.3
1971—2000 4F —5.0 —12.3 —8.5 —7.0 —10.4 —4.3 —11.8 —7.6 —6.3 —9.0
1981—20104F —5.0 —13.6 —8.5 —6.8 —10.4 —4.3 —11.8 —7.4 —6.0 —8.8

AR FHR SR . 435I L 19511980 4F 1961
1990 4F, 1971-—2000 4 Al 1981—2010 4F 1 45 4
(%) H B B B e 8 (V%) A B A o A B (B
(SCN, Standard climate normal) fE & 1981—1990
A .1991—2000 4 ,2001—2010 4EH1 2011—2020 4F
R F (¥ A I BEF 2 R AL 48 bR {E (P,
Prediction temperature) , 4t 3143 #F L PR iR B (AT,
Actual temperature) 5 W5 IR F 2 7,8 4 MR
B I B T4 (4 38 AEAG IR 45 4 T 5.

R 5 AT, R BE i 22 | BE AR 2% 44 7 M AR 22
R 0 30 25 A 6 i A AT 3R WD R T e A e B L
FRAR T U 1 22 (L, A Fe PR I B il B2 ) o A 2
SR LA T S5 P8 Oy iR B S B 4 . A iR
O I Bl B BR A 30 AF A AR T AP I AE B AR
HEBG 55 1—10 4F St I Bl B 5 52 B i B2 22

38 AFHYF-2 2 0.6 °C LTI 7 H il B M (E T B9
SFEIZE D 1.2 °C L He R A I BT 22 = 147
DA B35 22 /N T 45 1 2 °C Ry 48 45 DU B8 1) v 2 e 36
92. 1% » LEAIH 7 A -2 BE i UG HE Bl < 76. 320
T 15,800, AW T B A I Bl B A
{E HR A 7 AU e H B9 77 1% W 4R 1 R
{ELH 5 S BV P A9 A 0P L AR TR B R 2% . I
A JE TR SR T AR S5 B O I 4
Wit 5 de AR A Ik Bl B IR 4 A I B BE
PR AT I {EDR 45 3 S B

F v A BeFn 17 I B R B o A P 2
(B, X AH bR E B 5 1—10 4R 9 e A i B IR E 1Y)
WA ROR  AFR 5 X EERAT T, BAR 1 A AR R 22
Y7 AR 22 U AR v A IRE B X A58/ DN, ) 30 0 A 0T
W P 6] 25 SRR . LA 38 4F

£5 TERINMRER(S)ARERMGHARRRBER

Table 5

Statistical results comparison of temperatures of the hottest/coldest 31-day periods predicted

by standard climate normal of Tys1a/ Tesia and Ty /Ten in Yinchuan, Ningxia

i @ Ak 18 b fREF/C  REEVH/C WHBRIRE/C  WHR/%
Item Predictor MTD MTE RMSE AR
A B BV R R AR E R 0.6 0.9 0.6 92. 1
15 446 SCN of Tz 4
B B B o
R T g TP A 1y S ¥R E bR E R 1.2 1.3 0.7 76.3
SFE¥I{E SCN of T,
T A B B A E R 1.0 1.9 1.1 55.3
g -39 18 SCN of Tesn 4
B H A B o
TR Tea v Ay - ¥ 38 bR oS —0.1 1.6 1.0 68. 4

FH{E SCN of T
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AR YR R 22 AUAH 22 0.3 'CL i iR 22 H A
0.1 °C, FEARLE LR A AT HE 2R 2R, L
MRERZE/NT AT 2 COmEry, f45) 1 H B U
{E AL M 3 68. 400, LU IR T IRE B U v 1 3¢
w13, 100, SRR, 1 I bR S 3 (B
flid, TRARNMIX L1 H gt e A i EE AR R
i AL A R AN 8y L 3 T B R — 2D R T HE R A AL
M7k .

3 W54

3.1 itig

Al 2R 77 2 B v, X A b R A R M XA R
AR By 9 U A8 3L T 0 FH ) e #A (V2 H TR EE F8 A
N ZoEGe AR BE O B 1 A B 0 B B Y iR
IO LB AN AR 7 B b 3 3 R 4 4F 12 A B HF
PR Pk B B () M R E Sk B e . R
A A BRI H R — 2 R R G8H A
3 BT #E 1 B 1

VEY) A K R B 6] ek B SR R il 3 6T R b 5 i) 1
R[] R 6 b B A 40 L P RN A K & B B B A AR A
5] 4 980 P L 2 B A A IR O R R o B R
S Gy BN R B R <12 CHF4E 3~5,
6~9 A1 10 d LA B d8 AR . T 7R W R FE 5 R
HEUCE G, Ay B N HOE ¥R R <23 C HFF
S5 3~5.6~9 A 10 d Lh b {13 B R0 R B bRt
ANRWEY) 5 5 A S AR A [ B A K R B B B X I
FER AL AN [RVAF 5 X6 G2 104 18 B 48 b B 5% i B 4
WA, B, S5 (B F 48 A5 W 8 B o fe # (8)
H B i B S BEVE ) L R SO TR R B B B
AR A 55 B AR I 8 e Al A5 o3 B A B X
KB, BEER SR A K R B I R T s AR B S A
(R DR IE R L3R, A3 B << =L 48 b 19 PR IE S & R
o A RV T T 1 XU AR R n e <5 IR 55 R
M 1Y B U X A
3.2 i

DT EARN 1951—2018 4F , e H 1 B 1 H
Wite 6 A fy—8 AT A), 48 B f 4 B BOR 1E B
6] £ 5 & A AE 2005-06-17-—2005-07-17 , fi W M Bi
16 2007 49 7 H 26 H—8 H 25 H , B i 1k i |
22 39 d M 1 D . ZAEF I T I BE
WHEN 7 A A8 1 LA, k24 VM
UYITTER 7 A e 1 A2 2L RER 80 % ke 1k H
W T 6 30 HUE. AT 8 H 14 HZHi. Z4F

S A BRI T 7 A SRR 0.5 C LR
UESR 80 %0 X B ) - N RR W AH R e 7 A & 0. 5~
0.7 C,

)T EEN 1951—2018 4F, feid A i BEE 1 H
WTE 12 A BR)—2 A a) i s 4R B2 e A i Bl
1A fe & AR FE 1967 4ERY 12 H 1 H—12 A 31
H. el i B7E 1978 45/ 1 H 21 H—2 H 20 H,
R 2 51 d @ —FEH . 28R EE A
BRI H R 12 H FA—1 A T L ARIEZR 80%
FERIEHPGETF 12 H 1ISHUE. A F2H6 HZ
. ZEFHEAEFHRELL 1AM 1 C,
PRAEZR 80 Y6 X 7 1 b F BRAH B kb 1 224K 0. 9~
1.0 C,

3) e # 19511980, 19611990, 19712000
F1981—2010 4 4 A Mg bn IS B, fe FA ] i Bl
1 HEAREET PN 7 AHS H—8 A 7 H ., g
HAH2E 3 ds i H BB RRE 12 H 28 H—1 H
27 H br e B A 22 5. (HAs fERTBL N By 30
AETE] e AR (%) T B Ik H R AR PR AR AR AR -
A B BT 35 0k L f R R E AN 2 AL
MRS 2 A R A2 1A A &R AR
BV 100 L o R R e 1 A L e R D)
F19~20 d, REEAH 22T 50 d. Fed A mf BG4 H
W8ONHRT7THISHMT7H1H. &AHEK
EHIHEAWSOWHRT 1 H 89 H. T 12 H 1718
H . Ff& bR Bt HERS , et A i Bl 2 .7 A
IR X AR BUEER 1 AR ER S BT,
1981—2010 4F 1y fc # H B BL A de #4 H 0 18 %t
1951—1980 4E84H T 0. 5~0. 6 °C ., ¥ H BB
BEAMGRENSEmMT 1.6 C.&AHMEM1A
T EE T B B A RN 7 H R 3 . R AAH
B B AR ¥ H OB BCER AE A8 02, H s ¥ A B B R
T,

DR 30 4EFRE I fe A7 B B A 7 3 B
AR B 5 5 110 AR de B T B B il B v 1 5 92,
1% b 7 H 7 35908 B iy Ak AE 0 % & 15, 800, T
FIF 1 T I A A TG 1 5% 68. 4 %0, th i d A
IF B A TR VA 0 13, 1% L H Fb R P v B SR A
23.7% . S5, He H T AR A OF 3 BAL
P R AA N BORESEE L 7 AU T A%
(B F8 5 S B H A AT 80P S B IG T JR E aR 22, (R v
FUREEACF 1 7 8 B 00 T0A o B R, R 6 R
WH MG R T 3 — PR R T O HE A R
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