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A) Coefficients of determination (R?) ®) Coefficients of determination (R?)
Dec.— Nov.— Dec.— Nov.—
Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb. Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb.
35°C 0.0183 0.1091 0.1272 0.0004 0.1202 0.0530 35°C 0.0074 |0.3467 0.0224 0.0082 0.2394 0.1114
34°C 0.0123 0.1091 0.1272 0.0004 0.1202 0.0489 34°C 0.0078 [0.3486 0.0234 0.0082 0.2415 0.1131
33°C 0.0046 0.1091 0.1272 0.0004 0.1202 0.0422 33 0.0082 |0.3505 0.0243 0.0082 0.2436 0.1147
32°C 0.0193 0.0737 0.1272 0.0006 0.1061 0.0117 35 0.0083 [0.3523 0.0253 0.0082 0.2457 0.1161
31°C 0.1238 0.0103 0.1272 0.0212 0.0354 0.0262 34°C 0.0075 [0.3536 0.0263 0.0082 0.2472 0.1165
30°C 0.3863 0.1504 0.0531 0.1249 0.0127 0.2605 30°C 0.0043 [0.3537 0.0272 0.0078 0.2482 0.1139
29°C 0.3899 0.2247 0.0010 0.1190 0.1069 0.2925 Hgoc 0.0004 [0.3532 0.0277 0.0067 0.2487 0.1073
28°C 0.2820 0.3330 0.0674 0.1296 0.2250 0.2862 ogoc 0.0012 [0.3516 0.0272 0.0052 0.2476 0.0980
27°C 0.2306 0.1079 0.1245 0.3414 0.3015 o7oC 0.0065 |0.3446 0.0249 0.0033 0.2405 0.0859
26°C 0.0042 0.1694 0.1268 0.3220 ogoC 0.0086 |0.3288 0.0212 0.0016 0.2255 0.0743
25°C 0.0789 0.2322 0.0844 0.2773  75C 0.0046 | 0.3034 0.0150 0.0004 0.1997 0.0632
24°C 0.0904 0.1698 0.0299 0.2047  o4oc 0.0006 '0.2694 0.0087 0.0000 0.1654 0.0523
23°C 0.0280 0.1305 0.0005 0.1145 o3¢ 0.0005 0.2349 0.0045 0.0000 0.1337 0.0450
22°C 0.0006 0.0125 0.0071 0.3250 0.0585 oo 0.0041 0.2050 0.0027 0.0000 0.1102 0.0415
21°C 0.0091 [0.3492 0.0003 0.0152 0.2071 0.0446 oqoC 0.0056 0.1819 0.0028 0.0001 0.0966 0.0400
20°C 0.0158 '0.2842 0.0076 0.0157 0.1395 0.0302 ogoC 0.0040 0.1647 0.0042 0.0011 0.0890 0.0425
19°C 0.0112 ' 0.2599 0.0000 0.0179 0.1391 0.0293 4g°c 0.0002 0.1469 0.0062 0.0049 0.0811 0.0467
18°C 0.0014 0.1847 0.0232 0.0129 0.1599 0.0407 qgoc 0.0030 0.1238 0.0064 0.0154 0.0643 0.0487
17°C 0.0005 0.1882 0.0597 0.0035 0.2023 0.0703 q7°C 0.0165 0.1080 0.0039 0.0374 0.0430 0.0485
16°C 0.0191 0.1082 0.0255 0.0258 0.1016 0.0772 qgoC 0.0320 0.0832 0.0011 0.0627 0.0208 0.0413
15°C 0.1078 0.0919 0.0057 0.0816 0.0461 0.0729 45 0.1364 0.0869 0.0002 0.0719 0.0120 0.0343
14°C 0.0000 0.1040 0.0002 0.1363 0.0212 0.0697  q4°C 0.0000 0.0897 0.0000 0.0518 0.0061 0.0209
13°C 0.0000 0.0700 0.0071 0.1681 0.0257 0.0809 q3°c 0.0000 0.0999 0.0000 0.0160 0.0031 0.0074
12°C 0.0000 0.0264 0.0250 0.0534 0.0340 0.0508 qp°c 0.0000 0.1472 0.0035 0.0002 0.0003 0.0000
11°C 0.0000 0.2316 0.0114 0.0206 0.0275 0.0290 qqoC 0.0000 0.2593 0.0230 0.0097 0.0160 0.0140
10°C 0.0000 '0.2630 0.0065 0.0008 0.0013 0.0012 qqgec 0.0000 0.2630 0.0541 0.0475 0.0527 0.0523
Average 0.0705 0.2626 0.0674 0.0508 0.1766 0.1114 Average 0.0103 ' 0.2404 0.0149 0.0148 0.1355 0.0634
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Fig. 1. Correlation analysis of meteorological data collected at Kaohsiung Xipu and the auction market sold litchi
amount of “Yu-Her-Bao’ litchi during 2013-2022. (A) The coefficients of determination (R*) of accumulated daily
hours below the threshold low temperature in different months and auction market sold litchi amount in the current
year; (B) The coefficients of determinations (R”) of accumulated temperature degrees below the threshold low tem-
perature in different months and auction market sold litchi amount in the current year. The numerical value of the
coefficients of determination is represented by the shade of red background.
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(A) Coefficients of determination (R?) (8) Coefficients of determination (R?)
Dec— Nov.— Dec.— Nov.—
Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb. Critical temperature ~ Nov. Dec. Jan. Feb. Jan. Feb.
35°C 0.0723 0.0192 0.0334 0.0691 0.0277 0.0520 35oC 0.2029
34°C 0.0723 0.0192 0.0334 0.0691 0.0277 0.0520  34eC 0.2049
33°C 0.0723 0.0192 0.0334 0.0691 0.0277 0.0520 33:C 0.2068
32°C 0.0723 0.0192 0.0334 0.0691 0.0277 0.0520 3¢ 0.2087
31°C 0.0723 0.0192 0.0334 0.0691 0.0277 0.0520  gqoC 0.2106
30°C 0.0498 0.0192 0.0334 0.0521 0.0277 0.0425 3qC 0.2124
20°C 0.0000 0.0146 0.0334 0.0314 0.0250 0.0159  ogeoc 0.2143
28°C 0.1502 0.0033 0.0334 0.0023 0.0163 0.0064  ogec 0.2161
27°C 0.0056 0.0130 0.0093 0.0005 0.1378  7°c 0.2177
26°C 0.0833 0.0064 0.0486 0.0188 26°C 0.2187
25°C 0.2005 0.0079 0.0540 0.1157 25°C 0.2198
24°C 0.0743 0.0315 | 0.2668 24°C 0.2205
23°C 0.1660 0.0439 23°C 0.2205
22°C 0.1983 0.0536 22°C 0.2203
21°C 0.2300 0.0528 21°C 0.2171
20°C 0.3046 0.0676 20°C 0.2100
19°C 0.2457 0.0598 19°C 0.1974
18°C 0.2990 0.0212 18°C 0.1845
17°C 0.2147 0.2524 0.0139 17°C 0.1669
16°C 0.2257 0.2613 0.0206 16°C 0.1447
15°C 0.2234 0.2860 0.0558 15°C 0.1134
14°C 0.1699 14°C 0.0697
13°C 0.2629 13°C 0.0237 (0. 0.2481
12°C 0.2758 12°C 0.0003 0.0992
11°C 11°C 0.0155 0.0088
10°C 10°C 0.0439 0.2749 0.0044
Average Average 0.1685
2. B HIAEE 2013-2022 FERFERIBIEFE HREE ) FAHE TSRS ® M - (A) TRE
PR EEFURE DU N NSRS, B PR T TR iR ZAEGE (R B) "RE AR
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L T
Fig. 2.

Correlation analysis of meteorological data at Taichung Zhongzhulin and the auction market sold litchi

amount of ‘Hei-Yeh’ litchi during 2013-2022. (A) The coefficient of determinations (R”) of accumulated daily hours
below the threshold low temperature in different months and auction market sold litchi amount in the current year;
(B) The coefficient of determination (R) of accumulated temperature degrees below the threshold low temperature in
different months and auction market sold litchi amount in the current year. The numerical value of the coefficients of
determination is represented by the shade of red background.
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A B
® Coefficients of determination (R?) ® Coefficients of determination (R?)

Dec.— Nov.— Dec.— Nov.—
Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb. Critical temperature  Nov. Dec. Jan. Feb. Jan.  Feb.
35°C 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 35ec 0.2579 0.0323 0.0741 0.2535 0.2830
34°C 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 34oc 0.2579 0.0323 0.0741 0.2535 0.2830
33°C 0.0378 0.0000 0.0000 0.0000 0.0000 0.0378 339¢ 0.2579 0.0323 0.0741 0.2535 0.2829
32°C 0.3033 0.0000 0.0000 ’W 0.0000 32°C 0.2575 0.0323 0.0741 0.2535 0.2827
31°C -W‘ 0.0000 0.3575 31°C 0.2558 0.0323 0.0738 0.2535 0.2819
30°C 0.3583 0.3575 0.3575-0.3575 30°C 0.2529 0.0323 0.0730 0.2533 0.2801
20°C 0.3379 0.3196 0.2232 0.1482 0.3185 20°C 0.2476 0.0320 0.0721 0.2524 0.2770
28°C 0.3005 0.3185 0.2134 0.0938 0.3059 28°C 0.2411 0.0317 0.0712 0.2514 0.2736
27°C 0.2268 0.3312 0.0725 0.1157 0.2675 0.3329 o7oc 0.2353 0.0310 0.0702 0.2502 0.2705
26°C 0.2878 0.2949 0.0849 0.1160 0.2306 0.3260 ogoC 0.2276 0.0303 0.0686 0.2487 0.2673
25°C 0.3423 0.4007 0.0354 0.1334 0.2353 25°C 0.2230 0.0297 0.0660 = 0.2477 0.2646
24°C 0.2652 0.0235 0.1411 0.2136 24°C 0.2078 0.0293 0.0627 0.2471 0.2582
23°C 0.2658 0.0114 0.0786 0.1946 0.3496 o3°C 0.1963 0.0298 0.0598 0.2479 0.2508
22°C 0.2992 0.0052 0.0463 0.2188 0.3304 oooc 0.1639 0.0305 0.0588 0.2484 0.2418
21°C 0.2696 0.0001 0.0106 0.2380 0.2592 5qoc 0.1212 0.0325 0.0624 0.2453 0.2315
20°C 0.1968 0.0004 0.0132 '0.2862 0.2444 5goc 0.0869 || 6| 0.0374 0.0717 0.2406 0.2264
19°C 0.1669 0.0234 0.0158 [0.3093 0.2349 q1g°c 0.0585 0.0404 0.0820 0.2279 0.2191
18°C 0.0759 0.0787 0.0268 0.3332 0.2434 goC 0.0371 0.0389 0.0973 0.2065 0.2078
17°C 0.0584 0.0928 0.0249 |0.3428 0.2487 17°C 0.0300 0.3361 0.0303 0.1217 0.1726 0.1919
16°C 0.0227 0.0884 0.0920 0.3218 0.2847 qg°C 0.0245 0.2978 0.0202 0.1480 0.1287 0.1656
15°C 0.0112 | 0.0797 0.1369 0.2552 0.2644 q5°C 0.0272 0.2427 0.0118 0.1553 0.0861 0.1293
14°C 0.0068 0.2402 0.0644 0.1891 0.1584 0.2041 q4oc 0.0410 0.2030 0.0024 0.1493 0.0470 0.0902
13°C 0.0262 0.2016 0.0298 0.2609 0.0970 0.1677  q3°C 0.0724 0.1854 0.0005 0.1209 0.0174 0.0518
12°C 0.0849 0.1678 0.0157 0.2240 0.0616 0.1223 45 0.0849 0.1903 0.0123 0.0685 0.0014 0.0171
11°C 0.0849 0.2074 0.0001 0.1151 0.0248 0.0680 qqoc 0.0849 0.1942 0.0442 0.0320 0.0093 0.0000
10°C 0.0849 0.2038 0.0173 0.0537 0.0001 0.0113  qqec 0.0849 0.1440 0.0747 0.0005 0.0416 0.0211
Average 0.1752 0.3051 0.0584 0.1305 0.1972 0.2798 Average 0.1552 09 0.0301 0.0801 0.1900 0.2057

3. FEFRUE 20132022 FRPEREAEET MR FMETEL S22 ML - (A) "RE A5
RFEEFURE LU B/ N EONgE, B R At 3 TS TTEER AR, ZEGE (R) 5 (B) TRE BHE
T FURE DU VR4, B CE I TS TR AR, ZIE G (R) - MERIGECR/NIALE
TR A ©

Fig. 3. Correlation analysis of meteorological data at Chiayi and the auction market sold litchi amount of ‘Zhu-Ye-
Hei’ litchi during 2013-2022. (A) The coefficient of determinations (R”) of accumulated daily hours below the thresh-
old low temperature in different months and auction market sold litchi amount in the current year; (B) The coefficient
of determinations (R”) of accumulated temperature degrees below the threshold low temperature in different months

and auction market sold litchi amount in the current year. The numerical value of the coefficients of determination is
represented by the shade of red background.
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(A) Coefficients of determination (R?) (B) Coefficients of determination (R?)
Dec.— Nov.— Dec.— Nov.—
Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb. Critical temperature ~ Nov. Dec. Jan. Feb. Jan. Feb.
35°C 0.1482 0.1672 0.2133 0.1831 0.1970 0.1964 gzgoC \
34°C 0.1482 0.1672 0.2133 0.1831 0.1970 0.1964 34°C
33°C 0.1123 0.1672 0.2133 0.1831 0.1970 0.1884 33oc
32°C 0.0803 0.1672 0.2133 0.1831 0.1970 0.1810 3¢
31°C 0.0368 0.1441 0.2133 0.1709 0.1839 0.0906 31eC
30°C 0.0831 0.1991 0.0931 0.1399 0.0055 3gec
29°C 0.0157 0.1667 0.0422 0.0124 0.2092 ogoc
28°C 0.1670 0.0548 0.0024 0.0386 0.2759 ogoc
27°C 0.0017 0.0024 0:2884 0.3608| o7°c
26°C 0.2595 0.1466 0.0102 26°C
25°C 0.2156 0.2469 0.0051 25°C
24°C 0.2243 0.0130 24°C
23°C 0.1449 2 0.0170 23°C
20°C 0.2066 0.0308 20°C
21°C 0.2029 0.2900 0.0193 21°C
20°C 0.2543 0.0191 20°C
19°C 0.3042 0.0203 19°C
18°C 0.3004 0.0099 18°C
17°C 10.3007 0.0162 17°C
16°C 0.2967 0.0772 16°C 3593
15°C 0.2528 0.1688 15°C
14°C 03520 0.2462 14°C
13°C 0.35 13°C
12°C 12°C 0.3211 0.1972 0.3694
11°C 11°C 0.2258 0.0503 0.1505
10°C 0.2338 3598 10°C 0.1370 0.0007 0.0252
Average 0.1215 Average
4. FAREEITINE 20132022 FRPERIELE FE WOV At E TS5 & 2T - (A) TR E

F SR FURE LN NSNS, B RS TS RoRL SRR, ZIEGRE (R (B) "AEIA
(R ERSURIE DU N AV SN4E, 1 PRt S TS TRORNL, AR ZINERE (RY) - FHRIGECR/ N

AEFREHRFOR

Fig. 4. Correlation analysis of meteorological data at Nantou Caotun and the auction market sold litchi amount of
‘No-Mai-Tsz’ litchi during 2013-2022. (A) The coefficient of determinations (R”) of accumulated daily hours below
the threshold low temperature in different months and auction market sold litchi amount in the current year; (B)

The coefficient of determinations (R*) of accumulated temperature degrees below the threshold low temperature in

different months and auction market sold litchi amount in the current year. The numerical value of the coefficients of

determination is represented by the shade of red background.

o 40 S B 5RO FERCE Y 35°Cl > 35°C
DU B9 /INBF B 40 A 75 1o 8L 4 SR S Y B
EERA » REGBGIHEE - SIREESFULE
BN 10CHF > 10°CLUT BN B 48 AE 75 1%
S A R SR Y BUE AR /N - R E R B AT
I o A E Y SR R SRS DU B/ N B
IEEGHEE & W EE % /D 23 Y IEA
B - RERBAIEEE o B RS EmEE R
N A REVRE REAE > BTl 238 &

R SR PR P A ] o RS SR SR R R
R R BB L 7 i B BA s AR
VEAVERSUR BRI - ERNEEEIC S S EATRR S
o RE > BUIER (o PR PR T D kg A T LAHET T AH R
g o

Ry T RERR TR ACRECR B, B B R
e HHMERRLESEE > 5 EH R
T TEAEE 12 B RF &R FORE DU E /)
B E, B TR BTSN ER 2R

>N



350 BEEEENTE B 71E B4l

(A) Coefficients of determination (R?) (B) Coefficients of determination (R?)
Dec.— Nov.—- Dec.— Nov.—
Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb. Critical temperature  Nov. Dec. Jan. Feb. Jan. Feb.
35°C 0.0000 0.0000 0.0039 0.0000 0.0039 0.0039 35 0.1787 0.0798 0.0281 0.0008 0.0725 0.0989
34°C 0.0000 0.0000 0.0039 0.0000 0.0039 0.0039 34°C 0.1787 0.0798 0.0281 0.0008 0.0725 0.0989
33°C 0.0000 0.0000 0.0039 0.0000 0.0039 0.0039 33°¢ 0.1787 0.0798 0.0281 0.0008 0.0725 0.0989
32°C 0.0000 0.0000 0.0039 0.0000 0.0039 0.0039 35 0.1787 0.0798 0.0281 0.0008 0.0725 0.0989
31°C 0.0578 0.0000 0.0039 0.0000 0.0039 0.0653 31°C 0.1787 0.0798 0.0281 0.0008 0.0725 0.0988
30°C 0.0761 0.0000 0.0039 0.0000 0.0039 0.0807 3p°C 0.1788 0.0798 0.0281 0.0008 0.0725 0.0986
29°C 0.1060 0.2903 0.0039 0.1908 0.2064 0.1356 ogoc 0.1789 0.0798 0.0281 0.0008 0.0725 0.0980
28°C 0.0444 0.2915 0.0298-0.3496 01042  ogoc 0.1795 0.0796 0.0281 0.0007 0.0723 0.0966
27°C 0.1030 0.2078 0.0157 0.0711 0.1597 0.1531 o7oc 0.1803 0.0791 0.0280 0.0007 0.0720 0.0944
26°C 0.1907 0.1448 0.0192 0.0052 0.0945 0.2117 ogoc 0.1787 0.0785 0.0281 0.0007 0.0719 0.0919
25°C 0.2410 0.0956 0.0923 0.0673 0.0318 0.1683 o5°C 0.1760 0.0777 0.0284 0.0007 0.0718 0.0897
24°C 0.1908 0.1801 0.0768 0.0401 0.0972 0.1179  pgec 0.1686 0.0766 0.0289 0.0009 0.0718 0.0874
23°C 0.1822 0.1917 0.0328 0.0615 0.0889 0.0976 53¢ 0.1668 0.0742 0.0296 0.0012 0.0712 0.0858
22°C 0.1308 0.0541 0.0867 0.0206 0.0015 0.0395 oo 0.1632 0.0735 0.0314 0.0017 0.0729 0.0850
21°C 0.1081 0.0419 0.0710 0.0359 0.0009 0.0222 54oc 0.1555 0.0749 0.0351 0.0023 0.0774 0.0846
20°C 0.1380 0.0635 0.0300 0.0512 0.0134 0.0356 oq°c 0.1453 0.0748 0.0390 0.0038 0.0814 0.0846
19°C 0.1867 0.0890 0.0177 0.0474 0.0697 0.0726 1g°C 0.1222 0.0730 0.0419 0.0059 0.0831 0.0819
18°C 0.1846 0.0417 0.0742 0.0135 0.0603 0.0601 qg°c 0.0898 0.0715 0.0389 0.0091 0.0805 0.0768
17°C 0.1314 0.0517 0.1400 0.0005 0.0993 0.0803 47°C 0.0690 0.0737 0.0336 0.0135 0.0774 0.0750
16°C 0.1022 0.1061 0.1163 0.0009 0.1505 0.1152  4g°C 0.0448 0.0702 0.0247 0.0171 0.0651 0.0657
15°C 0.0757 0.1250 0.1990 0.0003 0.2301 0.1373 {5°C 0.0297 0.0527 0.0126 0.0241 0.0398 0.0497
14°C 0.0353 0.0894 0.2078 0.0006 0.2069 0.1056 14 0.0211 0.0348 0.0009 0.0355 0.0120 0.0306
13°C 0.0079 0.0443 0.0897 0.0215 0.0862 0.0724  q3°C 0.0224 0.0213 0.0035 0.0507 0.0002 0.0162
12°C 0.0128 0.0232 0.0216 0.0565 0.0296 0.0552 {oc 0.0190 0.0096 0.0242 0.0583 0.0090 0.0032
11°C 0.0018 0.0039 0.0041 0.0887 0.0048 0.0375 q4°C 0.0265 0.0070 0.0513 0.0468 0.0312 0.0003
10°C 0.0008 0.0119 0.0044 0.1302 0.0003 0.0220 1qp°C 0.0484 0.0087 0.0943 0.0222 0.0702 0.0130
Average 0.0888 0.0826 0.0522 0.0552 0.0771 0.0771 Average 0.1253 0.0642 0.0307 0.0116 0.0630 0.0732

5. HUTTEELIRE 20132022 FEREERETE T TR ST S E ZAHRIES T o (A) TREA
(R EG FURRE DUR A N B4k, B P AL A TS Tk ZRiME R, ZIEGEL (RY) 5 (B) TRE A B
FAEEFURE DU IS Bin4e, B2 PEIARL TS Tk FhRME R, I RE (R - MHRAGERNDIAL B
WERRN ¢

Fig. 5. Correlation analysis of meteorological data at Hsinchu Baoshan and the auction market sold litchi amount
of ‘Gui-Wei’ litchi during 2013-2022. (A) The coefficient of determinations (R°) of accumulated daily hours below
the threshold low temperature 1n different months and auction market sold litchi amount in the current year; (B) The
coefficient of determination (R) of accumulated temperature degrees below the threshold low temperature in different
months and auction market sold litchi amount in the current year. The numerical value of the coefficients of determi-
nation is represented by the shade of red background.
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F 1. S {EZALTE TEER 12 AEPEEFURE LT NSRS, B TR TSR ZRs e
HE(R) ~ B FURSE R ol 2 -
Table 1. The highest coefficient of determination (R”), threshold temperature and regression equation of accumulat-

ed daily hours below the threshold temperature in December and auction market sold litchi amount in the current year
of five litchi varieties.

The threshold temperature of

highest coefficient of deter- ~ Coefficient of determination

Variety Weather station mination (C) R Regression equation
“Yu-Her-Bao’ Kaohsiung Xipu 24 0.6938 y=12.267x — 5529.6
‘Hei-Yeh’ Taichung Zhongzhulin 13 0.8578 y=15.083x + 301.69
‘Zhu-Ye-Hei’ Chiayi 20 0.5224 y=1.7721x — 434.88
‘No-Mai-Tsz’ Taichung Caotun 22 0.8215 y =4.3849x — 2258.5
‘Gui-Wei’ Hsinchu Baoshan 29 0.2794 y =360.77x — 268030
Average 0.6350

2. S{EmpfunLiE TEER 12 AEPEFURE LTI EEEES, B PRt S TS R ZRmIER
B (R) ~ BEFURSE R nliF R -
Table 2. The highest coefficient of determination (R”), threshold temperature and regression equation of accumu-

lated temperature degrees below the threshold temperature in December and auction market sold litchi amount in the
current year of five litchi varieties.

The threshold temperature of

highest coefficient of deter- ~ Coefficient of determination

Variety Weather station mination (C) (R Regression equation
“Yu-Her-Bao’ Kaohsiung Xipu 30 0.3537 y=0.6152x — 2764.6
‘Hei-Yeh’ Taichung Zhongzhulin 15 0.8638 y =3.048x + 281.09
‘Zhu-Ye-Hei’ Chiayi 35 0.4468 y =0.1464x — 1358.7
‘No-Mai-Tsz’ Taichung Caotun 32 0.8268 y =0.2454x — 1334.8
‘Gui-Wei’ Hsinchu Xiangshan 35 0.0798 y =0.0775x — 686.99
Average 0.5142
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Fig. 6. The highest coefficient of determination (R’), threshold temperature and regression equation of accumulat-

ed daily hours and temperature degrees below the threshold temperature in December and auction market sold litchi
amount in the current year of five litchi varieties.
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Weather station Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Hsinchu Baoshan 15.2 153 17.6 20.7 243 26.0 20.8 16.8
Nantou Caotun 174 18.1 20.7 23.6 232 18.9

Taichung Zhongzhulin 15.9 16.6 19.2
Chiayi 174 18.2 20.9
Kaohsiung Xipu 189 19.7 224

21.8 246

7. S {EZHRLEEEF 2013-2022 FEHE AR - HRIGEOR/NSLEREE RFoR -
Fig. 7. Monthly average temperature of 5 main litchi producing areas during 2013-2022. The numerical value of
the coefficients of determination is represented by the shade of red background.
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8. SETEE RGNS 1995-2021 £F 12 FSPHRE -

Fig. 8. The average temperatureat measured at Kaohsiung and Taichung weather stations in December during 1995—
2021.

3. EETEEG PRSI 1995-2021 £F 12 F PR EEREE -

Table 3. The average temperature difference measured in December at Kaohsiung and Taichung weather stations
during 1995-2021.

Average temperature in December (C) Average temperature difference be-

Weather station 1995-2014 2015-2021 tween 1995-2014 and 2015-2021 ('C)
Taichung 18.35 19.56 1.21

Kaohsiung 20.75 22.20 1.45

Average temperature difference between 2.40 2.64
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Feasibility Study on Using Meteorological Data to
Forecast Litchi Yield

Hsin-Hsiu Fang', Kuo-Dung Chiou’, Chih-Cheng Hsu', and Wen-Li Lee*’

Abstract

Fang, H. H., K. D. Chiou, C. C. Hsu, and W. L. Lee. 2022. Feasibility study on using
meteorological data to forecast litchi yield. J. Taiwan Agric. Res. 71(4):343-357.

The annual yield of litchi is greatly affected by the temperature in winter. Low temperature can
stimulate the stable differentiation of flower buds. However, the production will be reduced due to un-
stable differentiation of flower buds and decreased flowering ratio in mild winter. This study considers
different litchi varieties, which are distributed in the main producing areas in Taiwan. The meteorolog-
ical data was collected from November to February of the following year in the past 9 years close to
the weather station in the main producing area. The sum of the daily hours ranging from 10°C to 35°C
and the total sale volume of litchi in the auction market in the current season were evaluated by re-
gression analyses. The results indicated that the temperature in December had the highest correlation
with the auction market sold litchi amount in the current year. A longer low temperature period was
more critical to yield than colder temperature. The accumulated daily differential hours below 24°C,
13°C and 22°C, respectively, and the previous sold amounts of “Yu-Her-Bao’, ‘Hei-Yeh’ and ‘No-Mai-
Tsz’ litchi in the recent years are processed for correlation analysis. The coefficients of determination
(R?) reached 0.6938, 0.8578, and 0.8215, respectively. In the future production estimation, depending
on the variety, the number of hours below the threshold temperature in December could be applied
to the equation to predict the litchi yield in the current year. This innovative method can be used as a
reference for the production and sales adjustment of agricultural sector or for litchi operators to plan
domestic and foreign sales orders in advance.

Key words: Litchi, Yield, Warming, Meteorological data.
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