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Abstract

Observational meteorological data in Meteorological Observatory of Dongkou from 1960 to 2019
and the citrus data of Shaoyang Citrus Research Institute from 2015 to 2019, the climate adapta-
bility of Xuefeng oranges in Dongkou was studied. It is found that the annual average wind speed
in the citrus production area of Dongkou County shows an overall decreasing trend, with a de-
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creasing rate of 0.2 (m/s)/10 years. From 1979 to 2017, the average maximum wind speed in the
citrus production area of Dongkou County also showed a decreasing trend, and the decrease rate
was greater than the annual average wind speed, which was 0.4 (m/s)/10 years. The annual ac-
cumulated temperature tends to increase, but in summer it shows a decreasing trend. The annual
average temperature, average maximum temperature and average minimum temperature of the
citrus-producing areas in Dongkou County showed an overall upward trend. In the future, extreme
high temperature events will increase; extreme low temperature events will decrease; continuous
dry days will decrease; and the number of heavy rain days will increase. The future continuous dry
days will show significant interdecadal fluctuations. The number of heavy rain days showed an in-
crease, but the added value did not exceed 2 days.
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73 A AR BH TR B S e s AR A AR B GR  EAE EERURR T, REM R A RAE
WG K. BRI, AR AR, PRk E, i sihs, maaRiE s, 52
AR R, AR X R 2 B Sk SR 2%

2. BEMRAGE

ARSCATHBERE, RIS TR 10 SRS A5, 1960~2019 AR ML G kL S 1 X3 Gl o i
B RIR T BB T AR AT FE P, DU B AR T . s gh . 3 R A P IR, LI AELRR
HR 3EU L KB AARIERERER, LA TR ITERAT . SR LA — Z AT HE
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B GIEARGE R, FoRIZMEPENTTEAR T . R FE MG T535 et Hriont i 10 2P <.
SR N 4 ST I A N S DR U N & SN AR RS VS IKE X i T

3. ZHRENH
3.1. HiEmRIEHR
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Table 1. Tangerine flowering and fruit expansion time

1. ERETEHAR RSB AHARTE]

4 (4F) FFIELRI(H) FFEAR RS
2015 4H15H 4720H 7 Hd~8 A
2016 4H18H 4/ 26H 7 Hd~8 A
2017 4AH15H 4H 19 H 7 A~8 A+
2018 4H17H 4 A 24 H 7 A~8 A+
2019 4H18H 4 22H 7 Hd~8 A

EMRE. VC. AIEFR LM R RBIEM G, W& 2 I TFEREBIERE, 7 OS50 A SR
HAE 0.56~0.64 2 [A], JGICIRIL ELIE AT AR SRS A it 5T, ST SO0S AR R RT3 P [ T A AUE R 5 R
MAALR, FHUEEARS IS IRE S N IR G AE 2019 4 BT, 1X T 2019 4 H IR B DA 5, B K& xR
SKIAR RN DRIEWRA B, R BRKE R, KR zess, WA T REEZA, H5H
TR, REFKE R, Wik, RERRIARRD, AR, REFKEE, ik, Bk, 1
A SR U DR U PPN R B v =5 8 R i R ot 1) 32 B B 1
Table 2. Tangerine quality index
= 2. BFEmRiEtR

TR (%) A (%) VC (%) WEE%) HEEG%)  BMREK) SREK) REEK) Er

0.64 13.2 52.23 82.13 75.12 60.1 42.6 1.2 2015
0.56 12.9 52.47 83.42 75.31 66.7 47.1 13 2016
0.61 13.3 54.67 85.51 76.74 65.4 45.4 14 2017
0.59 13.1 53.46 85.33 76.12 66.5 46.9 11 2018
0.61 13.5 57.58 86.31 75.89 62.5 43.7 12 2019

3.2. SKRETHHE

K] 124 1960~2017 4F, i C-E S P2 XAEF AR P& S SR R SR AR 2 EHE
e, FHEMZ 3508 0.09°C/10 4E. 0.14°C/10 £EA1 0.10°C/10 4E. 1960~2017 4, I LI EAHFEZ X 4. &
R AR THRIE ARG ALK, THEEH B 0.2°C/10 4, KETHRIBEE/DN, BESEEEARMT
Fefass. SF¥mm AR, REFERM T EEH, HREAFNYESA GBS, KhERRNHE,
FHREZ L 0.31°C/10 4, HIR5F MINAZERIKE, FHREZ 08 0.23°C/10 441 0.17°C/10 . ¥
AR, FHRNE RSP IR RN, P ARG BAN O T, FHRER S 5N
0.19°C/10 4FFH 0.14°C/10 4, (HAKZEFE =84 H B 1B iEH .

ML 2 ] LA 2R B AR 7 X >10"C AR -4 5656.5 JE 1, 5 2 424 6083.6 & H (2013 4F),
/DA 5290.4 5 H(1970 ). filr 58 ALK, T L EAHAE = X>10° CRURA 56 FFHFSEK AT
T BOEERURVEE . 1960~2017 4F, F=XAERREAR2IEZ %, MR 30 FEH/0 4. DA
W, BT ERERIRA G, IR 4.7 BEH0 4N, HASAFIH R LA, Hh R
K, F19.2 FEHNO F. FRUREHZ &S, (HEERRDES.
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Figure 1. Changes in the average and maximum and minimum temperatures in Dongkou County from 1960-2017
[E 1.1960~2017 FHOBEFHRES. HRIVEHFEK

KRl (C)

6200 -

6000

5800

5600

FE (C-dD

5400

5200 T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
4

Figure 2. The accumulated temperature of citrus production areas in Dongkou County from 1960-2015
2.1960~2015 453 O B~ X R

MRS A R MBI A 5], FEIEEIRIEER, T2 R TR IE R B KRR
A, RAJRYHUER, AR AT5 ety i fa s, BRI K EW A K ile— e I &
SECOEM B, T TR . A 3 AT LLE B RS 7 P K N, RRCH Bk b o IR 1 Bl

PR X AP B XGE 1.5 KD, BOKAE N 2.5 SKIED(1964 4E), f/NEN 1.0 2K/FP(2000 4E). T Bk RS
X MUZE P B A K, HPERME R, MKEMLEMENE DN FE, W OS> X
SRR 1.4 KIFP, K 2.8 K/FP(1963 4F), #/ 0.5 K/FP(2005 4F); B2, I EAHAS = X745 KU is
L4 KBy, K 2.7 KFP(1972 4E), fie/s 1.0 K/FP(2008 4E); FKZ=, IR 1B MRS P2 X G 1.2 KD,
BN 2.4 KIFP(1971 4F), e/ 0.9 K/FP(1999 4F); &2, T OEM:™ X P RGE 1.3 KIFP, &K 2.6
KIFP(1967/1968 4F), #/)s 0.8 K/FP(1999/2000 ). & A, 7 AF¥WREE K, J 1.6 K/F, HIKZ4
H, N L5 KA 10 AZERE 1 HAXEUN, N 1.2 KBS, HA®HFHRGELE 1.3~1.4 K/FD 2 8.
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Figure 3. The annual average wind speed in the citrus production area of Dongkou County from 1960-2017

3.1960~2017 &3 O Bf s~ X E I RIRAELZ L

P 4 4 1970~2017 = 1 ELHTAS 7= X AP i X 4.1 KIFD; Fe KA N 5.1 K/FD(1980 4F), #e/h
RN 3.3 KIFP(2012 4E) . H i K KGE i KAH 24.7 K/FD, HILTE 1985 4F 4 A 10 H. 7= X 4E H i KR
KF 6 20(10.8 K/F) B H &b, UM 1.8 K.

6 -

~ —— it ----- bt (B4 1K)

X5

1‘9§

<

.].<

4

7

b
3 T T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015

F4

Figure 4. The annual average maximum wind speed in the citrus production area of Dongkou County from 1970 to 2017

& 4. 1970~2017 SR O B #HE X EREImANIRKHELT L

F, U LA X3 K RGE R 4.4 KIFD, B KA 5.6 KIFP(1980 4F), /A 3.3 K/F)
(2005 4E); HZ&, L ERRS X PSRN 4.7 KIFD, KRN 5.9 KIAD(1979 4E), f/NMEN 3.6
KIFB(2015 4F); AKZE, A TEAAS 7= X P oK AT 3.7 KIFD, B KA 4.7 KIFP(1980 4F), /M
N 2.9 KIFP(2013 47): &, A EARE XCOPmoK UE S K —HE, o 3.7 KB, HRRFAR 4.6
KIFP(1980/1981 4F), f/)NAy 2.8 K/FP(2011/2012 4F).

FH PR, 7 HEK, 5.1 KD, HIRE 8 I 4 H, 4508 4.7 KIFPAT 4.6 Kk, 12
HEe/, R 35 K.

1960~2017 4, ¥l IF1-ELAH AR 7 X AP 1) XU s Ak S /N & 35, /Mg 2 0.2 CRIFP)/10 4F . 1979~2017
A, R T ELAR R = DXCP B K A B SRR S, LB I S AP RO BE K, O 0.4 CKIFP)/10 4.
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Figure 5. Future changes in temperature at the entrance of Shaoyang cave (unit: °C, relative to 1986-2005. Black is the annual
average, blue and red are winter and summer respectively)
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Figure 6. The relative change of precipitation at the entrance of Shaoyang cave in the future (%, relative to 1986-2005. Black is
the annual average, blue and red are winter and summer respectively)
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Figure 7. Future changes of extreme temperature at the entrance of Shaoyang cave (unit: day, relative to 1986-2005. Blue and

red are tropical nights and frost days respectively)
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Figure 8. Future changes in extreme precipitation at the entrance of Shaoyang cave (unit: day, relative to 1986-2005. Blue and

red are the number of heavy rain days and the number of consecutive dry days respectively)
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1960~2017 4, ¥l 1 LA A 77 X AP 2 R a4 22 9N 3, /N %20 0.2 (CK/RD)/10 4. 1979~2017
A, T ELAR RS 7= XCP 2 B K U, S ek B s, HLB D TR B KU BE R, S 0.4 CRIFD)/10 4
FRIRAHMZ B, EEEREREDES . TR XEFE R PR & R 3 R AR
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