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Abstract: The test and comparison of sustainability and suitability of agricultural meteorological index is
very meaningful for improving agricultural meteorological operations. This paper counts the accuracy of
defining rice cold damage with meteorological indicators in different ages by using the daily air temperature

data in 1960—2010 and rice yield data from representative stations in the north of China. The application
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effect of rice cold damage indicators for elayed growth-type and sterile-type is tested, and their differences
are compared. The results show that the accuracy of May to September temperature indexes for defining
the delay growth-type cold damage is around 78% , and the index is stable, showing good sustainability,
and the accumulated temperature difference index is stable too, able to continue to apply. However, the
accuracy of accumulated temperature anomaly index of elayed-type cold damage significantly is lower, not
suitable to continue to use in most regions. For most of the representative counties, the indicators of daily
average temperature, daily lowest temperature and its duration when defining the sterile-type cold damage
are applicable at the present stage, but the accuracy is low in a few counties and they should susped using,
but the accuracy of lowest temperature indicator is slightly higher than the daily average temperature indi-
cator. The elements and mechanism of these indicators have not changed, but their stability and sustain-
ability have differences in regions and ages, so the indicators should be used selectively and revised timely
to adapt to climate change and rice cultivation.
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Table 1 The main rice growth period, temperature and planting variety type in North China
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Table 2 Indexes of temperature (unit: C ) from May to September
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Table 4 Sterile-type cold damage indicators for daily average temperature and daily lowest temperature
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Table 5 Accuracy of defining rice cold damage with meteorological indicators in
difference ages in the representative counties/cities (unit: %)
ey JER AV Wi B3 T
B H AT AT, SED L LT L L — UL N—
B —ah B — H P2 Sl H AR HF 508 H B A% Sl

AEAL # A B C A B C A B C A B C A B C A B C A B C A B C
BRITOfKE %% 71 8 70 72 69 74 81 72 76 76 76 70 76 69 68 71 66 66 71 62 64 71 59
¥k 70 8 66 68 72 66 72 81 66 72 81 66 76 8 72 76 8 72 78 8 76 76 81 72
i T 8 8 8 64 62 66 78 8 76 90 8 93 8 8 90 86 86 8 80 81 79 86 90 83
Ak %% 8 76 68 67 69 71 76 69 76 71 79 76 71 79 72 71 76 76 81 72 73 71 72
e 70 71 71 66 62 76 74 71 79 72 76 72 81 76 86 77 81 7277 81 76 72 8l 76
A & 81 76 8 8 76 & 72 76 69 72 76 69 72 76 69 79 76 82 72 67 68 81 76 83
EIEY 7% 76 76 72 67 76 69 76 66 69 76 66 70 76 67 93 95 91 70 71 70 8 90 78
Lyd0] 90 81 98 78 76 80 75 76 75 78 81 75 70 76 65 8 91 78 77 76 78 72 81 64
Hg 1 81 8 8 74 8 68 & 8 77 8 8% 81 76 76 76 8 95 77 79 81 8 81 90 72
KE 79 8 77 8 81 89 79 81 77 76 81 69 79 8 77 8 8 92 71 77 69 8 81 92
) 7% 7179 76 62 87 71 81 62 73 90 57 63 62 64 63 52 74 63 67 60 73 67 79
o 8 76 91 70 67 72 8 8 8 80 8% 74 70 67 73 78 67 8 71 76 66 71 71 71
b 3 83 76 8 T4 67 79 70 76 65 74 76 72 74 76 72 76 81 71 69 81 58 69 71 68
i 83 76 88 81 76 84 76 71 80 81 71 90 67 57 77 78 76 79 67 62 72 72 76 68
L7 i % 76 79 76 81 72 70 71 69 70 71 69 71 71 69 70 71 68 74 76 72 70 71 70
i i 7% 81 72 74 71 76 72 81 66 72 81 66 72 81 66 72 8 66 70 76 66 70 76 65
TH KT 91 95 8 8 90 89 93 96 91 8 92 90 69 76 64 8 8 8 65 76 59 8 88 88

MWEs Rt 86 90 71 86 90 81 71 90

13 2% A 71 71 70 70 68 67 67 71
It 79.8 78.3 81.2 74.4 73.5 76.6 75.1 78.1 72.9 76.7 79.6 74.3 72.7 74.8 72.6 78.0 78.2 77.9 72.6 74.7 69.6 75.9 78.6 74.1

* AEAGAL 19602010 4, B: 19902010 4, C: 19601989 4,

(3) =10 CRURZEH(A D T ) REEKEIE
BRIV TR IER A . B0 2 Tl 0 B 22 A48 B 1Y
SEIHIERGER LT 30 4Eh 72. 9% .3 21 4ERT78. 1%,
F8 % 2 1 AU FROR 22 UG A - 24 TE B 25 L 1T 30 AR T
JEh T4.3% L, 3E 21 AR 79. 6% . PERIS BRI A
R s IE AR A v o (H M X 25 59 4 K 7k 7 R A Tl 11
RO WIRFE 80% LA I H LM EEF 5 A
(TOAGE B 70 A7 B Fk & R IR 22 %48 b5
) LE A 238 g A P Al R Y, L B AR AU YA SR B
T B S BR R BRR R A KA BB (SR
55,2009) o HRT A ¥4 5 W I 10 B AL A R TR
B A it o PR 03X o B AR AR AN RE A EARCE . B
FEARUT 21 4F IE B R BRI 30 4F T 5%, £ K 5
SRR DAREZE .

(4 MR RRE R ENEMRE., HHX
A6 bR 8 2 B LT 30 AR RIE 21 4R IE A %
Ay 72,658 T4, 8% SEH Sk 72, 7% 5 H R ARR
A8 bR /T 30 AR IE B R R 77. 9%, iE 21 4E
78.2% ¥ 78. 0% . FIRIEARER LB AR 2 . 0
b DX 25 S AR K AT T RE T A L (D IE A R
KE] 8OV LA L, ZHE (HDTE 5% L 1 RERFE
ROR BT 7T LA AR Sl ] L (H 5 22 W e L2 T K == 5

B O DO AGEE] 70% 2247, A B (D FE 6550 /42
Ao 38 FHRCR AT o A5 1k i S R s R 5 i R R A%
1. WRIEARIE 21 4F 5L ¥ F IE 0 R 5007 30 41
BRI RS ELZHBEGIH AT UMH. HRIKS
A8 bR AL V2 F Y IE B 845 B B E H B AR AR bR
0 SV LA F A VA E AR AT, IR G T R 2 R A
i R0 98 5 W L T 55 5 1 1k H B AR AR A
(5) FFALWI P RS F A E M IEf R, HF
SRR AR A AL L HT 30 AR AL 21 AFE AR
Hb TE A 25 4 (4 5 69. 6 Yo Fll 74. 7% AR E 8
S 72.6% 5 H B AR IR bR B 5 P B I OE A R
SR T4 1Y R 78, 6% T 75. 9% ., M
AR bR 1B R0 M X 22 S AR AR T L AR ok | AT
MR D R F 80X A4, ¥ E R4y, v]
DAk 22 fifi L H 2 223k 4 I R AR 2R
(AR 700 A7 s SR N HE 45 . 2k
FE AR AE T AFAB TT B 25 18 3] A< A A b A G O L TR
W 21 4F I S8R 30 4F A B W4 T, 2805
(D Ak 5 AE R gk fl A, Horp B B I8 5t 4
B F I IER R L H R & 400 BUR AT,

REZREREAVRER
Vo AE GG I AR ME S R SF AR AR R E Y

2.2



%6

R DR A < A 5 K R ALV 1R AR ARSI T A R S L 783

R EEH GRS EERAF G A IEH . iCHh 1: B
HRE AP 2R N 0.5 5 A1 22 A 2% )
UM B R R 38 0, AR 2 BTl i B ¥ AR
AT o FEAR A E KR T AF R IE# R & (R 6),
BACEHOTE Y R 77.8%, 1964.1969.1972 Fil 1976
AEAR AL M X T B e A R e KRR E R

R EAR 2R GO e bR A e 45 1 5 SEPR A AT s % T
1995 1 2009 43X A (9 X 3% A4, IE# R A8 fr T
M, XEWLHBITIEWR AT, f8r R E KRR E
S RRAE T RER) . R 5 AE L) AT DL Ak Sl .
E 2 2% 4R b IO 20 SR ) e 2 St R S Y L B
F W ER (OBRR 5K %,

R6 HABFHWRBEEFERER(AT -, )REER
Table 6 Test results of grade indicators of elayed-type cold damage (ATs—,) on typical years
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Xt/ 4l P X N Ni P J 66.7

T s TR v PREF . » o BIHE. F LRE. b, e b, X HE.
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Table 7 Test results of grade indicators of elayed-type cold damage (AT, ) in typical years
NG D) LT 4 1964 1969 1972 1976 1995 2009 Efi%/ %

22 ATy — 133 %%x% — 496 %xx — 376 %%% —43# 30% 88 #

yd% — 10 %% — 31 %xx% — 45 %xx — 20 xxx 10 6+

X/ * N J X J J 75.0
i ] AT —58 % — 318 wxx — 353 *xx — 77 %% — 155 *xx 177 =

yat — 925 x%x% — 28 %% — 36 %% — 3] w*xx 44 —34

X/ X J NG N X J 66.7
Bk AT 10# —532 %xx — 423 wxx — 145 %xx — 153 %xx 194 2

ya % 16 = —37 xxx —26 xxx —12 %x 34 —3#

XF /5 NG N N * X N/ 75.0
N AT — 154 *%xx — 477 %%% —314 *xx — 77 %%% 63# 177 #

Yya —5x —19 %xx —7x — 15 wxx —4# —9%

X/ X N/ * N/ N X 66. 7
EiE AT — 177 wxx —503 %xx — 166 xxx — 84 wxxx 59 # 0#

ya %% — 45 %xx —26 x%x% —1# — 33 %% 31= 34

X/ J J x J J J 83.3
Lé AT —205 %%x% — 247 %xx% — 531 *xx — 283 xxx% — 147 %%x 131#

Nd % —5 % — 39 %x%x — 54 x%x% — 38 ®xx —1# — 26 %%x

Xf /4t X J J J X X 50.0
GEY AT —193 %xx — 235 %%x — 486 %xx —201 %%x —73 % 135#

yd% —3# — 26 xxx% — 68 %xx — 30 *xx% —0 % —2%

XF /5 X N NG Nj NG Ni 83.3
LvT] AT —184# — 358 xxx — 304 xxx —59# — 261 xxx 179

yd% —7 % — 25 %xx — 45 %%x — 38 wxx — 13 %% — 16 %xx

XF /5 x J N X B X 50.0
o3l AT — 101 %% — 490 w%xx — 461 xxx — 179 wxx — 143 %xx 139 Jg

yd% —7 % — 27 %%% — 38 %%x —19 %*%x% — 20 *%x —6 *

XF /5 X Ni N Ni N X 66.7
s AT —11% — 468 %xx* — 205 *%x —19# — 199 %xxx 171 =

a8 H# — 37 %x% — 16 %xx —33 %x% — 28 %xx — 28 xxx

X5/ 5 N Nj J X J X 66.7
T AT — 092 %xx — 470 wxx — 126 %xx — 129 %x%x — 155 %xx 99 #

ya % #® — 21 w%x — 16 %%x —10 %% — 16 %%x% — 28 %%

XF/ 5 X J N P N X 58.3
i ATy — 154 %%% —190 %% 4.748 —69 % — 78 %% 157 #

y(,% H — 12 %x —5 % —0 % —9 % — 42 xxx

X/ 5 X X * N * X 41.7
JF i AT — 111 wx —291 xxx — 562 wxx —422 xxx —302 wxx 105 #

a8 3 — 29 xx% — 35 %%x% —12 %% — 35 %%x% —5#

Xt/ X N/ N X N N/ 75.0
i 5 AT —354 — 524 wxxx — 485 xxx — 194 xxx —193 xxx 107 #

yd% —8 % — 20 %*xx — 35 %%x — 23 w%xx — 44 %xx —2%

XF /5 X N/ N N/ N N 91.7
KT AT —324# 384 — 87 wxx — 174 wxx — 147 wxx 102 &

a4 13 J& —16 xxx —17 %x%x —63 xxx% —11 *x —1#=

Xf /4t J X J/ / B N 75.0
Woeowex s WRE, xx . PRE, « . BRAE, £ LARE, X, % FXF, X 4.
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