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Abstract

Based on the observation data of climatic factors in 17 meteorological observation stations in Lin-
fen basin from 1977 to 2015, the climatic variations of Linfen basin were analyzed by means of li-
near tendency estimation and cumulative statistical analysis. The results show that the annual
average atmospheric temperature and the annual average precipitation was 498.3mm in the past
40 years was 11.5°C. The atmospheric temperature and precipitation of the Linfen basin both have
showed an upward trend. The climatic change rate of annual temperature was 0.29°C/10a, which
passes the reliability test and accords with global warming climate background. The climatic
change rate of annual precipitation was 5.40mm/10a, and the trend was not obvious, which ac-
cords with the average precipitation in China. The average atmospheric temperature in spring,
summer, autumn and winter was 12.7°C, 23.5°C, 11.3°C and -0.7°C. The average temperature in
spring, the annual average atmospheric temperature was 12.4°C, which was closest to the average
temperature in spring. The average precipitation in spring, summer, autumn and winter which
accounted for 17.2%, 54.7%, 24.7% and 3.4% of the annual precipitation respectively. The sum-
mer precipitation contributed the most to the precipitation, followed by autumn, spring and win-
ter. The inter-decadal variation of annual mean atmospheric temperature in Linfen basin showed
a trend of “increasing-stabilizing”, and the inter-decadal variation of annual mean precipitation
showed a trend of “decreasing-increasing”. The interdecadal variation of atmospheric tempera-
ture in the spring showed a trend of “stabilization-reduction” and a trend of “increasing-stabilizing”
in summer, which also showed a consistent increase trend in autumn and winter. The interdecadal
variation of precipitation in spring and summer presented a decrease trend, which showed a
trend of “decreasing-increasing” in autumn and winter.
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EZ T E, BB T I B SARZACERE . 785 SRR IR AT 40 PSR EN11.5C,
FEFHEKN498.3 mm, [KEFFEKEAEZRE EARES, HPSERASEZHEAF0.29C/10a,
B TEERR, FEL2RBEHSMFEE R ; MEMRKKSERENS.40 mm/10a, BHBHAHE,
FETHEMXEHREKRFER. & B KL NERESSRES HIN12.7C. 23.5C. 11.3C.-0.7C,
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A%, BRI EEARE S, 5AKRIEREEAMKL]. e NGRS A AR
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WHFL T o EE 80 ARk B ARAREAE S FL IR B, B T “HBRNL” RN s Il mAE[12]
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2. BIRER*®

AR H B BERE e 3 117 G R B B AR e 3 it 17 AN GOU Ik (L K] 1) 1977~2015 4R 40 4Fi%
JURE . BRI R K 3~5 AfENEZE. 6~8 A NEZE. 9~11 A NKKZE. 12~KFEM 2 HAE
=, RMZEBIM T B odr. R &SRSk [22], M i Gy FHIL 40 SRR
ARACRHIE -

3. SIBRHSIRIWFHE
3.1. SIRAYFPRZELIFIE

T 40 4RI 2 AR SR 11.5°C, H AR AR SR K E HH ILAE 1999 4F AT 2013 4, SN
12.4°C, F PR f/ME HEE 1984 4, SR N 10.1°C. Bl 7t 1997~2013 £ R ARk 26 (L1
2)RI KN, AT 40 RIS A R UL B S, RIRMAEAR AN 0.29°C/10a, @ TME
FE 0.01 ifde, BEASH ¥R L. 59 EERKSELE 0.25°C/10a FHEE[23], vy 21 1) R
ARG EER T — L, (R I 5 R [ SR AR A R AR A 1, FF A R AR
St HIG Y A 1977~2015 M (L ] 3) AT 20, WFEMIIEREFAE N 17 45, fpE~P{E )y 22 45, 1996
SELLRT AR I BE T LA FE S v 3, R 2 HUF O SR> ToFI5ME, AR A s 11 1996 4 LUJG <l
EESF-DUIERESF N, R 2 HUE O MRS T F3ME, A B R . I # kb 1977~2015 4
PSR ) SR (L 4) T %0, 1977~1996 4FHIIA], I ¥ 2 0 SO SR AR BE S I R BRI E A,
1996~2015 FLAJ, ¥ A iR 00 BAREE TV 20U TR . BT DUERA IR ¥ A b SR AE 1996
PR T RAR
3.2. SIEMNFEFTHAFE

I 73 281 1977~2015 43 40 SR ZEIT R, FBZRMFEE N 12.7°C, B FEE v 235°C,
HEIPPIRE N 113C, £FMTHREN-0.7C. HAHEFN TR SETLRE 124CR 9
I, FLIG U i 40 AE R IR, 2 E 2 KR VA R BT IR # b 1977~2015
FERFNRIRMAEBEAREORE (WL 1), BFRSEMNSEEMEN 0.44°C/110a, KT EFE ISR

Figure 1. Meteorological observation stations in Linfen
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Figure 2. The annual variation of average temperature in
Linfen basin, 1977-2015
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Figure 3. The annual anomaly of average temperature in
Linfen basin, 1977-2015
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Figure 4. The annual accumulated anomaly of average
temperature in Linfen basin, 1977-2015
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(RS AEAE A2 0.29°C/10a, I T MR W3 S E 0.001 AL, FFHERT /3R, SRS E L
AN 0.21°C/10a, @S TIEE 0.05 WKL, BA SR, WA KRR G HIL 2 R R
f); HEMATRSIER R SRASALE 25> 59 0.15°C/10a #1 0.51°C/10a, AJEIT(EE 0.05 FIRK:, X1
W ARG AR T 3. 45 BT, I Al 40 SESRAETAR M, FEKEMNEL
X AP 1 SR I IR B K
3.3. SIEMHERIREWL

NI 3 1 1977~2015 SR MIAEARBR AR URFE (WL 2) KA, i 2 Hh 5P 2 IR AR AR bR AR b 8
SO RN - ARoe” . 20 4D 80~90 AEAR, AESPIAIRA 10.9°CHEME] T 11.0°C, HhNmImEE N
0.1°C; 20 th4 90 FFfX~21 tey], P 7HT, BANERIB N TR #ECN 11.0°C, 18
JEA N 0°C o MWAEARFR BB TRHERE, IR AHEARFEFET, RERFELBAALR. FFE
P “FeoE - w7 s, HEREI WD - e B, KEMAFENH-Suhmas. BEE
ik, 20 4D 80~90 AR, FFMARIRA N 12.1°C, KIRMIMIEAL N 0T, 90 F0~21 hey], ik
M 12.1°CH/bE] 11.9°C, b T 0.2°C; HZE, 20 e 80~90 F4X, SIRM 23.1CHME T 23.2°C, 1
Iy 0.1 $EIKEE, 20 4l 90 aEAX~21 ], ARMRFFAAL N 23.2°C; #kZ, 20 4 80~90 X, il
M 10.9°CHEINF] 11.0°C, 0T 0.1°C, 20 4 90 E4X~21 thady), <KIEAM 11.0°CHEhnE] 11.1°C, #n
T 01C; &7, 20 {4 80~90 £, KIRM-3.1CHINF|-3.0 FICE, #hn7T 0.1 $HIKE, 20 e 90
FER~21 Y], SIRMN-3.0CHINE-2.5C, #h07 0.5°C, 5B iE B ok .

4. BEIKEISIRZAFE
4.1. BEKBYEEBRZTIFAE

1977~2015 4F3IT 40 4F K ¥ A P24 /K 498.3 mm, 4R FR K B KB HE BILAE 2003 4E, %
IKERKAE A 773.2 mm, £ERFKE &/ME B ILE 1997 48, F oK E R/ ME NN 299.8 mm.  Hillk ¥ 753
1977~2015 “F[EKEEW L (WLIE 5) Rl %1, i 40 ARG 2 HL AR PR K AR AR 2L BT,
EREK AR EE N 5.40 mm/10a, AT 715 0.01 MRS, X ULEHIT 40 AR I ¥y 2 b A [ K
HERRA R ETRE, (HXMEHEIEAR TR 15 A5 b E R R KCEAH R [24], v 7
HOAESF 45 4K 498.3 mm B T o [ b [X P24 7K 7 823.0 mm, F/K B9 %25 4k 2R 5.40 mm/10a izt & T A

Table 1. The seasonal climatic change tendency coefficient of average temperature in Linfen basin, 1977-2015

F 1 lmp & 1977~2015 EEFTHRENRIFH/B R

= e il K %
FEE g 0.44"°C/10a 0.21"°C/10a 0.15 °C/10a 0.51 °C/10a
FE: TROKIEIE 0.001 MFTER I RN 0.05 15 AL
Table 2. The interdecadal variation of average temperature in Linfen basin, 1977-2015
7 2. IEp &b 1977-2015 £ RBAIFRFRERAFIE
AR GB e il #* %
1980~1989 109 °C 121 °C 231 °C 109 °C -31 °C
1990~1999 110 °C 121 °C 232 °C 110 °C -30 °C
2000~2009 110 °C 119 °C 232 °C 111 °C -25 °C
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] i 7K B AR S AR AL 22 11 0.26 mm/10a, ME—AHIRIZ, BRI AUEASA0 I35 A T8I A5 BEA 56, RPFE K
A IR T B3 . Rl B 1977~2015 /KRR (K] 6)nT 501, Il Zibir 40 4EFEK LA
Sy g, H IRy 16 4, SUESFIE A O 23 4 BRI AT K 2 B Oy K
AT PIME . IBEKEEFRIR (B0 R, BRSPS A, AR R AR Bk Bk, fE
PIESRZEMN A F, IEEFESRZNEN N 3 F. Bl A 1977~2015 /KR R0
TYRI A, 1977~2015 AFHAIE], I ¥ 73 00 B 7K IR S AREE T B4 2 T LE SR DU g R AR A I i 3, o,
1983~1985 4F, 1987~1990 4. 2011~2015 4 FERILH F IS, XEAFEFEKR N, 1977~1982 4,
1996~2002 4. 2003~2010 4EEERIBLH N A, IXEENR PRI .

4.2. PEKFTHTIAFE

i % 4 1977~2015 AT 40 K Z=T M, BT 7K N 85.7 mm, (5 &4 /K ) 17.2%:
BEITHMEAK RN 272.8 mm, 5 FKER 54.7%; KEEMRFSFEK N 123.3, H4EREKE 24.7%;
%éﬁ@%@ﬁ%m?y 16.6 mm, HAHEREKE 3.4%. Haiﬂ%n, BN K Tk K, /\Mj\ﬁum}(

EBEENAE, BEE. BF KE AFZBIHARERZBES . MG 2 1977~2015 442
54:7J<EI’J {%@’z’“%i&zﬂ%ﬁ(ﬁ‘%a HZERKIR ﬁés{@ciﬁ 9.8 mm/10a, B Z=REKISEAREN-T7.9
mm/10a, FKZFEFEKMSMEARME N 12.1 mm/10a, AFREKESEAENZE N 0.8 mm/10a; HFFEME FE
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Figure 5. The annual variation of average precipitation in
Linfen basin, 1977-2015
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Figure 6. The annual anomaly of average precipitation in
Linfen basin, 1977-2015
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Figure 7. The annual accumulated anomaly of average
precipitation in Linfen basin, 1977-2015

7. & 1977~2015 £ P&k B REAFEFE

Table 3. The seasonal climatic change tendency coefficient of average precipitation in Linfen basin, 1977-2015

%< 3. &t 1977~2015 F&FTEKHSIEBE R

= # 2 K %

FEE S g —9.8 mm/10a —7.9 mm/10a 12.1 mm/10a 0.8 mm/10a

Table 4. The interdecadal variation of average precipitation in Linfen basin, 1977-2015
= 4. IEnEth 1977-2015 FREKBIFR IR WAFIE

AR 3 # ] S 3
1980~1989 504.3 mm 92.5 mm 285.2 mm 113.8 mm 12.8 mm
1990~1999 477.7 mm 91.2 mm 267.7 mm 106.5 mm 12.3 mm
2000~2009 496.4 mm 72.5mm 258.8 mm 144.4 mm 20.8 mm

IKHIARA @S 5 E KR E S e e, BRI FRERES: KFEMEF R KRES 5 ERE
KA, BRI ETHRE S . KRR ARSI K TERK @S, mAZFREK
HAR Sz N T AR R A S . DUZRRAL (5 FEAR S A R, X 5 K A — B, |
PRI SRR+ B2

4.3. PEKBIRERPRTEL

MK 3 7 1 1977~2015 4F f /K FIAEARBRAS AL AR AE (72 4)RE S I ¥y 72 47 7 38 [ K AR AR PR 22 1 b 2
I “FEE - 3N . 20 2D 80~90 EAX, AP FEIK A 504.3 mm jR/>B|F] [ 477.7 mm,
/0 IR FE A 26.6 mm; 20 20 90 4EAX~21 tH20H], F-FIFEKM 477.7 B4 F] 496.4, 380 HIME BN
18.7 mm. MEARFRBALZTEATRERE, A AT, BKERFEBANE., ERAESE
MRk — SR B D A, TR A Z MK — SCR I b - N7 . A
&, 20 2l 80~90 AR, FZEMFEKM 92.5 mm /b ] 91.2 mm, J> T 1.3 mm; 90 EAX~21 414,
B 7K A 91.2 mm /b £ 72.5 mm, 987> T 18.7 mm, BE/KIEA TR &K B2, 20 f4d 80~90 1K,
B 7K M 285.2 mm Jk/bF) T 267.7 mm, /> T 17.5 mm; 20 40 90 EA~21 #H428], FEAKM 267.7 mm
WA E] T 258.8 mm, JE/ T 8.9 mm. K=, 20 4l 80~90 EAX, FE/KM 113.8 mm /b F 106.5 mm,
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9%/ 7 7.3 mm; 20 tHad 90 EAK~21 Y], BE/KAM 106.5 mm 3G 0 %] 144.4 mm, 307 37.9 mm, [%
K I B A R . 4%, 20 4D 80~90 AR, FEK A 12.8 mm /b F] 7 12.3 mm, /> 1 0.5 mm,
B 7K oD IOWR P B /)y . 20 4D 90 4EAX~21 22T, FE7K AN 12.3 mm 303 20.8 mm, #4017 8.5 mm,
e 7 184 00 4D R P 5 /1

5. &w5itie

ASCRI 3 it 17 AN S G, 1977~2015 4R 40 AFS MW B2k, SR MEMmfh . 82
PEFEEGET M 7k, WG AT T IR A SR AR AR AE, B EIDL R &8

1) I AHE 40 RN 11.5°C, AP i KA HBLTE 1999 45/ 2013 45, SilA
12.4°C, S FHSEH/ME HBE 1984 4F, RN 10.1°C, SIEBAZIUH ETHGkas, SRR R
b2 0.29°C/10a, @ TFAE 0.01 Bk, & EERARRRM SRS 5. FFHREK N 498.3 mm, Hi
TR K B KA FIAE 2003 4F, AEFEK BB R A 773.2 mm, 4F R /K B /IME U IAE 1997 4E, FFKE
/AME A 299.8 mm, FERFEKERAZIH EARES, FREKAEELES 5.40 mm/10a, {HXFf
BRI T, XERFE T E X PR K B

2) VA 40 SRS FAR R, T AR R, K2 ECEM B T4 T8
F%, H 1996 4 DARTARMTEEF LA oy 32, ARG e BIET H, 1996 4 DUJS AR EE P DL IERESF
F, ONHSHREE I BREOKEEFLAAEE N, B R K2 B B RAR TSP . FRK
PRSP 8] o0 A1 SR, IE SRR AC G 40 A, BRI AR (R AR A, RSP SR i 2 0 4 4,
IE PRSP S 5 2 AN 3 4.

3) ¥ AT 40 MM R, AR BAEE AR 1977~1996 43 IR S I H T BRI
#, £ 1996~2015 F 2 I BT, W LAUE I Il vy 2 SR AE 1996 AR T RAE . BRK I BRARER
SPAE 1944~2015 4[]8 44 5 I H AN HE 0 FRIB R AR A (e 3%, HoH, 1983~1985 4,1987~1990 4F,2011~2015
FEEERIE LTS, XEERFRAIZHTIEIN; 1977~1982 4. 1996~2002 4. 2003~2010 FF EHHE
DU R RS, X EE AR PR AT D o

4) Gy @i 40 FESETFENARMF, FENCFRE S 12.7°C, EREIFHERESR 235C, #KZFE
PR N 11.3°C, XFMTPREN-07C, HPHERNTFHEETFRE 124 CHENEL. %
[PFE5REK N 85.7 mm, (HAEREKE 17.2%; HZRNFEKA 272.8 mm, (5 2FERFKER 54.7%:
KER PR 123.3, HAFERIKT 24.7%; 4K 16.6 mm, (544 K1 3.4%. H 1
L, REERE. BE KE. LAFYEMN LTHEY, HhEFEFNEERN LIaR T RE. BFEN
RTINS, IR HINKEE. BEMEE, BRKESTRh, EFEMEELHH BT,
KEMAFRIH NEES, HFEWHEBHERIFALETSHE.

5) Iy @il 40 FESEMFERFRAR A, Im 2R TR PR AR (AR I “ 38 - F&
E” sy, TR A BRI TR - T @, F=NRt, SRR AR
WEHEARAME.. BAEFZEZIH “Fag -l B, EFEIW - Roe” B, KEmL
FEIE—BUE MG, FREME RN K SRR RS RS, KA K — S 20
O —IEINT K

H MR I ABRIIR Lok, SRRSO AT R A, B R A I 2 4% B k. 1
WIS ARA I R, /N XA AR AL B BT e N 2 B ALK, A H RTINS SRR T, R
N E TR AR, AR E RIS H IR B, Bk, BT A A SR E R A A,

ARt — P IRE MBI
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