TiEoWBEME
Soil Phys. Cond. Plant Growth, Jpn.
No. 72, pp. 19~25 (1995)

WEXR EHMAZRNAE

WO # ok

The Meteorology for Cool Summer Damage and it’s
Micro-meteorological Control

Tkuo HORIGUCHI

Faculty of Agriculture, Hokkaido University

Abstract

In 1993 there were cool summer damages of some crop yields. Especially the damage of rice

yield was serious, crop situation indices of rice yield were 74 in the whole country, 28 in Aomori

prefecture, 30 in Iwate prefecture, 38 in Miyagi prefecture and 40 in Hokkaido prefecture. Those

crop situation indices were the worst since 1945.

The difference between in 1993 and in normal year of the mean temperature from the middle of

July to the middle of August was the largest among the summer season in 1993, that was —4.0~

—4.3 in Aomori prefecture, Iwate prefecture and Miyagi prefecture.

There are many protection methods for cool summer damage of crops. The physical protec-
tion method is achieved by changing the volume of heat budget items ; sensible heat, latent heat
and soil heat. Wind breaks and deep flood irrigation are the main actual methods. The effects

of those protection methods are discussed. Also, the achieving problems of the protection methods

are discussed here.

Key words : Cool summer damage, Crop situation index, Micro meteorological control, Protection

method, Weather.
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Fig. 2 Variation of paddy rice yield for 10-are
(Japan).
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Table 1 Comparision of the rice productions
among the poor crop years since 1945
(under 90 crop situation index)

w0 o W oE fRER R MR
kg T b
IR 6 4E(1931) 262 90 8,098
9 4E(1934) 253 85 7,634
164:(1941) 269 88 8,111
184:(1943) 313 82 9,273
204£(1945) 208 67 5,823
284:(1953) 280 84 8,038
554 (1980) 412 87 9,692
oK 5 4F(1993) 367 74 7,811
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Table 2 Rice production, consumption and self-sufficiency ratio in recent years
G R LT B L N0t N
F b v kg/10a Fbhv Tt v
WHF0 55 (1980) 9,692 412 87 9,751 11,209 0.87
56 (1981) 10,204 453 96 10,259 11,130 0.93
57 (1982) 10,212 458 96 10,270 10,988 0.93
58 (1983) 10,308 459 96 10,366 10,979 0.94
59 (1984) 11,832 517 108 11,878 10,938 1.09
60 (1985) 11,613 501 104 11,662 10,849 1.07
61 (1986) 11,592 508 105 11,647 10,796 1.08
62 (1987) 10,571 498 102 10,627 10,647 1.00
63 (1988) 9,888 474 97 9.935 10,584 0.93
Wk ot (1989) 10,297 496 101 10,347 10,527 0.98
2 (1990) 10,463 509 103 10,499 10,484 1.00
3 (1991) 9,565 470 95 9,604 10,513 0.91
4 (1992) 10,546 504 101 — — —
5 (1993) 7,811 367 74 — — —
#®-3 1993 F02EOFHNEKE, BkE, R & EPAEM O LLE:

Table 3 Mean temperature, precipitation and sunshine hour of whole country for each month

in 1983 and in normal year

A 4-10 315 4 5 6 7 8 9 10
B’ O 17.0 9.4 14.5 18.3 20.8 22.0 19.2 13.4
HESEARAH 17.9 10.1 14.9 18.8 22.2 23.9 19.9 14.0

= -0.9 —0.7 ~0.4 —0.5 —1.4 ~1.9 —0.7 —0.6
B 7k B(mm) 1387.6 91.6 121.5 271.9 326.4 258.1 233.4 125.3
HEMZAER 1144 .4 127.1 139.8 182.6 206.0 174.6 195.0 140.8

= 243.2  —35.5  ~—18.3 89.3 120.4 83.5 172.0 - —15.5
HEER (hr)  837.0 165.0 150.1 88.7 89.4 116.2 112.3 140.5
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Table 4 The orders of monthly temperature difference between in 1993 and in normal year

R D NELL 1 fir 2 fr 3 fr
7T ROY = (—2.6°C) Eik (—2.5C) B#E (—2.40)
8 A o TKRH, 25, #E (—-2.80) #HE O @I (270 &l (-2.60)
7~8 A0 HP (—2.6C) HH B (-2.50) b (—2.4°C)
7/16~8/15 Oy FHH (-4.3C) =F (—4.17C) =i (—4.0°C)
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Fig. 3 Pentad variation of temperature difference between in 1993 and in normal year.
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Fig.4 Mean anomaly of 500hPa for summer
season (July to August in 1993).
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Table 5 Protection methods for cool summer
damage by changing heat budget

items
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Table 6 Operation methods for cool summer

damage
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Fig. 5 Water temperature rising by wind
breaks.
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Table 8 Water temperature difference by
changing water depth

foo LU, BEEATMLKEDSER L, BAHOKOH K w B E BB m x
GBI E AR TE I C - - Kz K2
BT EERICBERE KT A EpTbh T l1.2cm & 19.80cm  3.6C  —2.1°C ZEbSikk3
Bo CHEEEMA-TELEE KR L D KR  3cm & 15em 2.0 3.0 WM~
HHECORBETS B, Ml s~1Tem Bk ZemESem 2.4 —2.0 &/ o
f Ly E kot L TSRO RS bRy 50 Pem e Biem 33 LT BH v
£-T PHEM - BFEMIC X 2 k08I (A5-1978-&£ 1)
Table 7 Yield increase by windbreaks and sheiter belt
~ B 10a¥b (kg
B2 B K Bl NEES BXER T B mE
HE WE HXE
(B%) m % kg g
BEEBE 50 470 630 532.4 122 4.7 23.6 2 thrh
## " 75 470 603 503.5 116 6.1 23.3 2 thF
v 100 455 570 467.6 107 7.9 23.2 3
5 " 125 439 550 459.3 105 8.4 23.5 3T
x) » 150 409 536 447.6 103 8.4 24.1 3chF
v 175 409 522 435.9 100 9.0 23.3 30
= BHEME L 30 515 530 420.5 100 21.0 22.9 5FF
7 F 10 508 735 597.5 142 15.6 23.3 3TTF
i ” 20 515 636 522.8 124 15.9 23.3 3 F
” 40 515 501 473.8 113 15.1 23.2 3TFF
S 60 530 590 479.2 114 17.0 23.3  4FF
() INEHAEE 2 RIERELITY, RERTH 5,

SHEHTE G, SEFEIOREIC XS,
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Fig. 6 Deviation of rice yield from that of
good harvested year (Hokkaido).
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