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Abstract

Based on the daily and hourly precipitation data of 7 meteorological observation stations in
Tacheng area during flood season (May to September) in recent 62 years (1960 to 2021), the
spatial and temporal distribution characteristics, variation rules and influencing factors of PCD
and PCP were discussed respectively. The results show that: 1) The fluctuation range of PCD in
flood season in Tacheng area is 0.26~0.41, with an average of 0.21; The fluctuation range of PCP
in flood season is 39~41 pentad, with an average of 36 pentad. 2) The interannual variation of
PCD in flood season in Tacheng area is relatively gentle, showing a weak increasing trend year
by year, and the linear fitting increasing rate is 0.01/10a, indicating that the annual precipita-
tion distribution tends to be uniform; The linear tendency rate of PCP in flood season was -1.05
pentad/10a, which showed a significantly delayed trend year by year (passing the significance
level test of 0.05), indicating that the occurrence time of the maximum precipitation in monsoon
was delayed year by year. 3) The decadal variation of PCD in flood season in Tacheng area expe-
rienced the alternating evolution of “down-rise-down-rise-down-decrease”, with the highest value
in 1970s and the lowest value in 1990s. PCP experienced the alternating evolution of “up-down-
up-up-up-down-down-up-up”, with the highest value in the 1990s and the lowest value in the
1970s. 4) The flood season PCD sequence in Tacheng area had obvious mutations from more to
less and from less to more in the early 1970s, the middle of 1990s and the middle of 21st cen-
tury, and 2019 was the mutation point; The PCP sequence in flood season had obvious changes
from more to less and from less to more in the early 1970s, mid-1980s and mid-2000s, and was
the mutation point in 1990. 5) PCD in rainy years is larger than that in rain-less years (or PCD in
rain-less years is smaller than that in rain-less years), and the concentration period in rainy years
is later than that in rain-less years (or PCP in rain-less years is earlier than that in rain-less years).
6) PCD and PCP were positively correlated with precipitation, precipitation anomaly and anomaly
percentage in flood season, but the correlation coefficient was small; In comparison, the positive
correlation degree of PCP with precipitation, precipitation anomaly and precipitation percen-
tage anomaly is higher, indicating that when there is more precipitation in flood season, the
date of the maximum monsoon precipitation appears later (delayed).
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%, HZDBHERmMEKGRIEENMX 510, HEREN KR &S B MRAE 5, AME
SRR, f G B AT E EERW, W25 Rt RO R0 i B R A 1],

TR AL RO R B G, BN B, A ARRRER TR, WA B IE R E . RAIREI)
HIEgs, KEoHX H ZREK S EERKER 40%~70%, 6~8 H % K% S MK ol om f K st o
RAR WARIEHE S AR R FNR2], A4ERSFRBEMANRAEGU 248 E KB K2]. BE
Yo REVL. R, BBIRSE3] [4] [5] [614IE 40~50a B KB FEAE Y, BT am R KAk 1 Rta A2
BRI S, PR 0.67 mm/10a, J& 10a SR 30a A EC KRG I A XA M 76 b H XA F g T 1A
BRIRE L[ 7). ZEIGE 8B AN, SZRBRAWE o, Brel b 7 2= p5 . BT AR )
MR, XEZR T HEET s E ZF KR w2 280,

T AR A A i M S A ) SR R AR I 0, AR 2 A B AR SRR, T K R IX AR R &)
PEAR AL IE 2 S B — Xk 5 3T 2 S A A i B R (9] @ ZR[10] KSR ZE[ 11 JERKY TR
W EW T, R ABUEROKEEERE, R ORI A OX] BT B, d8 F B /K 58 B
(PCD)MEEH HI(PCP)IX 2 NS Hda bR R i e [ B FE/K AR N AEIN 283 BRI S PE IO AE, T BALE
LR AR M 3 BT 587 K T R AR IR ARRAE B T L . FLEE[12]FI A 1951~2012 EAH [ 659 AMHEAR, JE
Tt K B Bk [ K BORE 73 Hr 17 o [ 2R K B rh BE AN AR SR ) A R AR A a5, 49t b B B PRk £
RS SN R IUECNES, H 1978 AT EVECR, ZEBT PR SR EAPRES 26~30 H A,
HAE 1978 ERTEA 1~3 FIAFINEE R 2 f5 figar, Hm s DR, J67 AN, J E AR REK
S e B RIS > B, H 1978 ERT R, 51978 5 BER N TkRFE Tk FKE,
FARNAT 9N AT B BETAESE[13]-[19)F F 5 B AR Bk fdb . AL ZREE Vg T VE B 725
WS FEMRSEHL I R FRkod R . U R KZEAT B b BE AR TR I 9T, $87 HORE AR AL R AE . A A4E
FAER B B K S IR 9 A0 AR REAE s B4 B3 [20] TRARME[21]. HHE ¥ ([22] [23 )% FraddbamuhX . F#ZeHhlX
REEHN X . B R TE Hh IX PR B K B v R R AR A A I 2 AR R AE R AT T 20 #r, G5 R, JbsELLK 4
NI Z P R KRR 2008 0.2 ids, WIS R KGR B ITE 32~37 f%; ZAREBASE
ARG AR K AR P RIS el /INE 3, SRR SRS TR AT H s B3 2 M DX VRV 4 K B o E R 5 4
s, Srp ] 2R B

B XA T s va e, Jed iy R A ERAN i, w RS, & T iR KR R
BAMK, SRR, WIEEREZM, BRI, RAESTHEMGT RAEME55 X A
AT o AR AR AR BOW MR Y £ ZEKUE, AR R K G EREKER 41.2%~77.9%, Jq #5559 E
FEEE, HE A AEIST, RN 202 AR O AR PR R R ST TR AR R % AR X —
X g AR T 241 HIE[25]. FHE[R6]. KA[27]. % E[28]. FiR[29]. TF[30]. A ZTMK[311% i
AT 7 —SCRE T, RN X% sl 0 B DX I 6 7K B 25 90 A 350 50 1k B G 5 DAL 1 RO e 7 4k T Y
Bto ACHIH 1960~2021 FFEHIAGS~9 A)iZ bk 2 o0k, RS REAERI . M ITETE, X
FLI B A RHAE . AR AR S 5 0 (R 1 EAT BEAE, DUBIER d AU B K i Totde . U RE 7y, R I AFd
NI X IR E, SERAC. BRI TFR BRI K B, R K PR ek SR O T A R A R R
PERL AR S HEOR .
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FERS SR, YIE)IL 62 FE(1960~2021 )M~ H)IZME(E 25~55 k) MK B %kl AT {#,
AR 5 M AR A, IR 7 5 RIS 3 AR X, B AHb(EEE: IR, AL MR FEE).
(G AR, Rk “FE" ). MEb(adE: S5, Wil K 7 5-FIRE R XY, AEFE
i BN 1991~2020 4F .

2.2. BEKREPEPCDFEFHAPCP)HIE N

FRSRE[11F8H, BE/KEE A & (precipitation concentration degree, PCD)FI4E 71 fi(precipitation concen-
tration period, PCP), &I A & 70 1 J5 #E 5K 58 SR AR F0 X 355 P [ 7K B 78— S B B P 73 BC AR AiE 1 7
4, " LLE R IR RREK I E PR A E PR EL .

JEE
PCD =

R

i

M

R
PCP = arctan (R—“J 2)

yi

R, =3 rssind,: R, = rcos, , Kift, PCD Bl PCP 48 I S B P b Ak el 8k o1 3,

J=1 J=1

PIRRIEG, j AT BN IO = 1,2, N ), RIS i EMBK R, ry 8 7 65 MK
0, =360 (ji—1)/36 , HHFFCh BN TR 7 B A

PCD Al 5 WL e K S TR LM TR B 44 (SR RS, PCD LK, W1 KBLSErh, PCD B, %
PR IGST: PCP R T — 4 TR BRI MR BLZE 4 O 6 ELPR O B Y, PCP R I e R 1%
WK T B (R B e

2.3. A&

R — TG R A 7 BRI 62a BS I X YR PCD Al PCP B[] J7 S REAT e MU 2, BI 4 y(¢) =a+ bt
Hor ¢ WA T, b*10a & AW PCD 1 PCP LI E, b > 0 RRFHI R Z B, b<0FRR
By, R F SR HR M R AT B E MR, g DUEE MK TIAR 0.05 /EREL
IS pRAEs THE TR PCD. PCP 48 57 RA(v%), LA R BLATF 72 X 35 9 VI PCD 1 PCP 19748 S 721
8 H M-K f 56434 1 PCD #1 PCP (RAL, I FL AR [a] s A8 FAH G0k, A S iU oK
BRoKEEF. BOKEETFH R, ZWE. DWFESHL PCD A PCP (K%K,

3. ZRS N
3.1. iE 62a MK AHAMEK PCD #1 PCP B ZZE{LAHAE

3.1.1. PCD 1 PCP &8 9%

M T AT RLE H, Bt XK PCD “FIME N 0.21, FORME 0.62, HEBLEE 1978 4, H/MHE 0.12,
HELAE 2008 45 7 3T PCD BTG FEIAN T 0.26~0.41, KT A E KE X PCD fH, SAbsEHbX . B
R XA 24 [12]-[23], 7 uhrRAI=E PCD #¢ A (0.41), ¥3(0.37)k2, FEHE/IN0.26); X gk
(0.41), #HL(0.30)RZ, FEHH(0.29)8 ).

P& XU PCP P31 36 1 (RI 6 28 5 %), sRME Y 44 5, HILAE 1996 4, f/MEN 35
{5, HILAE 1978 4 7 3k PCP T 39~41 fi, S KMEEM) A 41 5, HIEFE, HRMEGRT) 39 1%,
HILTEVDE .
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Figure 1. Spatial and temporal distribution of PCD and PCP in flood season in Tacheng area
& 1. B X FEA PCD # PCP =853

3.1.2. PCD #1 PCP B8 ZE{L4F4E

Table 1. Linear tendency rates of PCD and PCP in flood season in Tacheng area

< 1. B X TEA PCD 4 PCP 2 M4 {fim &
I, FE MR o H GIES 5% s T X
PCD k1 m) R 0.01° 0.01" 0.01° 0.01" -0.02" 0.01" 0.01" 0.01°
PCP & M: i ) 2 0.07" 0.07" 0.26~ 0.38~ -0.31" 0.01" 0.2” -1.05"
e TAREE BEMAKCTRLE, TREE 0.05 8 E KRR .

12 1 A0, B3 X VR PCD 4F PR A28, SB AE 5 I3 ks 34, R MR & 16 %54 0.01/10a,
RIAE P K L T3 504k, (RIS 510 AN B2 B 23 KPR I0) s 7 Sl b 854k L A, 6L
LR PIBLMHEMFEN T 0.03~0.01, ¥HEAEZEIEHCRET BEEAKPRER), BR. FENT
—0.01~-0.02, AR F DA CRET R E KAL), RULX PG SEN BRI ETERL,
REEHPFR AR R 2 X 2t % B8 PCD BIZR PR 223207 0.01/10a, 5240055 AN 35 34 ik #4 (Rl
SURTE 3 (VG 547 B AE Y 1 B LR NN E 3 AN SR TE STRRTE A C VIS D L AR

B3R X PRI PCP SEBRARIL K, 2R PRI 2 N—1.05 %/10a, EZEEFMHEIREHAGED T 0.05 (15
MR KTARR) , 2 BH 5 f5 K A7k B HE B () IB AR 4R 5 7 3 PCP 2R 1A ) SR - AN M A], A= LA 0.31 fi%/10a
(11 2 2 T G 0.05 Eﬁi%ﬁﬂ(%%%) %’ﬁﬁ&u 0.07 f%/10a FIH% B HERGET 0.05 (1983 M
KRS, HARKuE 2AREHREACRED B MHEACPRR), HPRFER. MR, Pi5. BN, 5
553 HILL 0.38 {%/10a. 0.26 {#/10a+ 0.20 f;’%/lOa\ 0.07 {5#/10a (13 A 5 3 HEIR GRoad i 535 M KPR 56 ) s
X3 A R I R PR AT S, B R i B 0.19 f%/10a. 0.10 5/10a 1)1 AN i 4R (R d
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Table 2. Interdecadal distribution of PCD and PCP in flood season in Tacheng area
7 2. IEHMXAE PCD #1 PCP R FRS

1960 FFA8 1970 4EAL 1980 4EAX 1990 4EAY 2000 E{% 21 HZLWIE i 62a Fiy

PCD 0.31 0.36 0.28 0.25 0.69 0.30 0.37
B

PCP 41 38 38 41 39 41 40
e PCD 0.27 0.35 0.29 0.26 0.28 0.26 0.28
W

PCP 38 39 40 40 39 40 39
N PCD 0.29 0.35 0.32 0.22 0.27 0.30 0.29
B

PCP 39 39 39 40 39 39 39

PCD 0.24 0.23 0.30 0.26 0.28 0.24 0.26
FLH

PCP 42 35 36 41 41 41 39
_— PCD 0.51 0.47 0.34 0.35 0.30 0.46 0.41
1

PCP 42 43 40 40 41 41 41
5 PCD 0.34 0.30 0.29 0.27 0.23 0.27 0.29
595

PCP 40 36 41 41 39 38 39
o PCD 0.25 0.35 0.29 0.28 0.23 0.31 0.28
Wi

PCP 40 37 37 41 38 40 39

PCD 0.28 0.33 0.30 0.25 0.38 0.28 0.30
Eoxil

PCP 40 38 38 40 40 4 39
_— PCD 0.29 0.32 0.29 0.28 0.23 0.29 0.29
3

PCP 40 37 39 41 38 39 39

PCD 0.32 0.34 0.30 0.27 0.33 0.31 0.31
2[X

PCP 40 38 39 41 39 40 40

M2 WTLLE H, I 62a ISR X ] PCD SRR A T “FRAK - Fhm - BRAK - BRAK - T
- BRI, Hod 1970 AR N EREE, HCh 2000 AR, HUS KA 1960 AR 21 HZ40H]
L1980 AR, 1990 FEANTARAE ;s 7 S5V PCD AEARER M 2 K, M FLAR AR A mRE 4 i
PUBY, e 1RSI, IR, L, UH PCD ERBR AT T« - Fhim - BRAK - FRAK - Fhim - B
X7 FEAE, AR B 2000 A MR EE, 1990 FRNBRARME, HIR 1990 FR A mmE, 21 Ly
A, #1970 FAC R EE, 1990 A RACE: 1T RFEH, WM PCD AR & T “F
1K - BRI - THi - FRAR - TR - BRAR” MOTEAE, 1960 AR i mft, 21 W R fE ;s T A g %,
M PCD FARBR A METT T “Fhim - K - FRAK - BRAIK - FRAK - FHan” BOBEAE, 1960 AEA N s,
2000 A HARAE: IV RLYDPE, W PCD SRR AMETT T “FRAK - Fhan - FRAK - BRfIK - PRS- FHa”
MEAE, 1970 AN EFE{E, 2000 FANERARME: X4, R PCD SR &I T “PEK -
ThEn - B - BRAG - Thim - BRAR” 3, 2000 AN E, 1990 AN BAE; FEFETT T “FFI%
- FhiEn - BRAK - BRI - B - FHa 7 A, b 1970 A0 EE, 2000 SN RARE .
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I 62a WML XM PCP F-RBRA SN T “THia - FBAK - Thim - b - BRIK - Ths” 1R,
Horr 1990 AR R EE, HOR 1960 AR, HJEMRICH 21 WA, 2000 448, 1980 424K, 1970 4F
RONBARAE: 7 5 PCP A RBR i Z R BOR, &AM, HABmAUH PCP &1 7 “Frm - BRI -
BEAIS - T - BRAIC - T MOBEAE, 1990 SRR EME, 1980 FEAARIME: K PCP &1 1 “FEAIK
- FHE - Fhm - BRAK - BRAK - ThE” B0EAE, 1980 SN EME, 1960 FEACHRAR(E; #i PCP &)
T OCBRAK - FHE - FRAE - THE - PR - PR B0EER, 1990 SEACNEEE, 1980 SEACNERRAE; B
PCP 25 T “Ftm - BAK - FHis - iy - Fhm - BRAR” AO3EAR, 1960 A I mifE, 1970 ARy SARAE :
= PCP &1 T “FRAK - Fhimy - BRAK - Fhim - Fhen - FHm” M0, 1970 AN AE, 1980 0K
BARME: 375 PCP &P T “Thim - BRAK - Fhim - Than - FRA% - BRAR” B3R, 1990 RN i mi{E, 1970
FERNBARMA : YW PCP &5 1 “ Tt - B&AIK - Fhim - Thian - FRA% - Fhim 7 338, 1990 SRR N s
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Figure 2. Abrupt change curves of PCD ((a)~(d)) and PCP ((e)~(h)) in flood season in Tacheng area
& 2. B THEA PCD ((a)~(d))F1 PCP ((e)~(h))5e3EBhLk

1970 FACHBARAE . XL, ZHFIRE &S PCP AR A ET 1 “Fhim - BAK - Frwn - T - BRI -
7 AR, LA 1990 SEACK B EE, 1970 FEACNBARAE

3.1.4. PCD #1 PCP HIZ8 LS54

FIH M-K A 56 778, 22 T 62a FFEEEIHLIX e = A X 43R PCD Al PCP 848 #h £k (1€ 2(a)~(h)),
Forp ] 2(a) NI RHL X AU PCD RAF 2k, AT, A PCD 74145 BITE 1980 4RI, 1990
SEARHIIAL 21 tH 284 O R A ik B S 1 R 22 /0 R D B 2 1 948, AR UFk. UBK 258 5T AL
A DA E 2016 548 s B 2(b) NEEHBIN PCD 28748 Hh 28,  F I mT 0 R 309U PCD J7 4117 20 ti&d
1960 FARH . 1990 FEARHIZE 2000 FACHIHA L 21 tH 2 FR A4 )k A= 3ok B 2 1 B 22 380/ A el 20 31 2 (1) 58
A%, WHIRRYE UFk. UBk BHZRAZ i &, FTLAE 2019 G RAE &0 HIE] 2(c)a] %13 PCD 741 7E
1970 EARH I 1980 AFEARHIHI. 1990 AR A H 4 Az ik B B 11 £l 22 B/ D B 2 (1 RAE, AR4E UFk.
UBKk H1Z52 sip AL E, W LARAIE 1974 G588 5 HIE 2(d) T &4 XU PCD R AILE 1970 FEARHTHH
1990 FAR A 21 tHac o 37 26 5k BH 55 1 P 22 B/ Al 2 31 22 (1 9845, MR 4 UFk.UBK #2852 s AL &
A LU SE 2019 4F 99848 15,

Pl 2(e) B X U PCP A8 M2k, WA, ZHb I PCP 74143 AITE 1980 FACH AL 1990
SEARMTL 2000 FEARK AR A1t B 1 B 22 2D R R D B 2 1848, AR$E UFk. UBK HIZRASSHIALE, W]
PAHfE 1996 “F 58 i B 2(0 1, FEHEE PCP JFAILE 20 D 1960 AW 1970 AR+ L 1990
FEARMIE 2000 FFARHTHA AR AT B R 1 B 2 B0 AT /D 2 2 R4, AR#E UFk. UBK #2658 mipIAi &, w]
DA AE 1988 £E. 2014 FER%A8 5. W& 2(g)ml &, HB PCP FFHILE 1960 SEARAKIA. 1980 AR,
21 LA WIE R A B B R 2 2D R /D B 2 R4, fiRE UFk. UBK HZRAC AR, AT LU E 1972
FERNGAS s, I 2h) AT, 42X PCP FAILE 1970 SEAAFIA. 1980 £ 2000 FEA I A& A5 1
SRR Z RO/ R 2 5RAE, MYE UFk. UBK BIZRA2 S0AL B, AT LABEE 1990 £E 95848 /.

4. BEKRELE PCD F1 PCP RIS ST
4.1. BEKBRESE PCD 1 PCP RSO

R KBRS H /3% > 20% 0 FEENZ AR, BEF < —20%KR/0M4E, B 3 a1, S5kt X
Z NI HILTE 1980 FEARLUS (A7 70.0%), 2 MAERT 10 44 HIFEKEEEH 7 F AT 30.3%~73.3%,
I3 1960 1969, 1972, 1983, 1988, 1992, 1993, 2007. 2013. 2016 4E; /DR4ERT 10 ZEE T H %K
A F—55.0%~—24.51%2 18, 43515 1962, 1974, 1975, 1980, 1982, 1991, 1997, 2006. 2012. 2014
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Table 3. The rainy year and little rain in Tacheng area (Top 10)
%= 3. B XS FEMDREHRBF 10)

Z W

R

1960 1966 1988 1992 1993 1998 2005 2013 2015 2016
1960 1969 1970 1972 1983 1988 1992 1993 2013 2016
1960 1983 1988 1992 1993 1998 2003 2013 2015 2016
1960 1972 1988 1992 1993 2002 2007 2011 2013 2016
1964 1969 1972 1983 1992 1993 2007 2016 2018 2019
1960 1969 1983 1987 1988 1993 1999 2001 2007 2016
1960 1961 1969 1987 1988 1993 1999 2007 2016 2019
1960 1969 1972 1983 1988 1992 1993 2007 2013 2016

1962 1974 1978 1980 1982 1994 1996 1999 2006 2008
1962 1968 1971 1974 1975 1985 1989 1991 1997 1999
1962 1974 1975 1989 1990 1991 2006 2011 2012 2014
1962 1974 1975 1984 1985 1989 1996 1997 2006 2014
1966 1974 1977 1978 1982 1991 1996 1997 2006 2008
1962 1965 1974 1977 1979 1980 2005 2012 2018 2021
1962 1965 1976 1977 1980 2000 2005 2012 2014 2020
1962 1974 1975 1980 1987 1991 1997 2006 2012 2014

. HEAH, ZWEMDNELA 2a HIE 21 ML LUG . K& BT 2 A2 B 4 Y
PCD #HTH A, wHE A%, 53t X U £ A7) PCD A 0.23, /D4 PCD N 0.20, FIH/DFHERF
KEFEESTLZWE, OWNERKETREESTEZWE.
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Figure 3. Spatial distribution of PCD and PCP in rainy year and little rain in Tacheng area

& 3.

S X % T4 5 D FI4E PCD 18497

HE 3 al 5, B X S uERIHZ WA PCD /T 0.24~0.44, BHILREEGZEET/DN, SEF O BT

HFE8(0.44), ARME AL HBER (S 7 i, N 0.24); MDA PCD /T 0.26~0.37, HAILH®E PCD
AR B, e O ELE b (SRR, N 0.37), RAE O HBER (S 9 N, N 0.24). B
B R S5, YVE/D AR PCD m T2 WA, UK L n/D AR KR P AR B = T 2 AR, AR

DOI: 10.12677/ccrl.2023.125108

1048

SRR TR AR


https://doi.org/10.12677/ccrl.2023.125108

Frarer &
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HEPCP N T 37~43, EACIHBIIZEWEN, w0 L IAE A I K, N 43), AR O U IRAE B 38 (b
B, 9 37); WIHADA PCP AT 39~42, B e RAEAHE L, il O AR B B (VDS i
K, N 42), RO HIAE A IR, H 39). I, . A1, YVE/DRYAE PCP T 2 4R,
WO Ll /D W AERR KR FE R i T 2 W A4E, M. L. I/ WA PCP R T2 W4E, XL
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Table 4. Correlation coefficients between flood season precipitation and PCD and PCP in Tacheng area

5 4. B XHHEAE/KS PCD. PCP X R

By MR #ig FEE R B Wi i w2
PCD -027° -0.06° —-0.04~ -0.10 0.13° -0.13° —0.11" 0.06 —0.10" 0.08

IR K ~ B B B B B i B B B
PCP 0.19 -0.15" 0.08  0.05 -0.04" 0.07 -030" 005 -0.15 —0.02

) pCD 001 -0.06 -0.04 —-0.10 020 -0.13 -0.11" 0.06 -0.100 0.08

TR K EE T B B _ _ _ B . B B B
PCP  0.20 —-0.15 0.08 0.05 —-0.06 0.06 -0.30 0.05 -0.15 0.02

A KEE  PCD 0017 -0.060 -0.04 -0.100 0200 -0.13° -0.1T" 0.06 -0.100 0.08

o PCP 020" —0.15° 0.8 0.05 006 006 -030" 0.05 -0.15 0.02°
e ONARIB R E KPS, i 0.05 83 HAKCF R .

AT 792, 04T T PCD. PCP SRR /K . BE/KEE T FRKEEFE SRR, mE 4T
CAIEH, B XA K S PCD 255104 83 IEAR CCRE B KPR, AHOCREL 0.08), 7 3
FRASCRA=F 52 55 1 AN 123 TEAH S CRad 2 PP R 56, FHOC R ECH 0.13), B8 B35 FUM SC G 1 0.05
R FEVERSS, AR RE-0.27), USRI KW 2 I, PCD S REESS, HARKuWHILEREN T
—0.04~-0.27, HEARZE A CCRE T B KPR L), X5 [20]8rd KL PAm PLIEAE N &, K
W PAAE AR N E 458 — 30, XA R S AN B3 R O, 7 S rp i R AN B3 IEAH G . #53m
H X IR K BEF . BEKEESP H /%5 PCD ¥ 2551 B3 IEAHCCRIEE B E M ACPRL S, AR REL
0.08), 7 i AN BT B A CCRE I B AP, AR RE I8 0.204 0.01),
FER BB A B2 A R CRIEE B M ACERT S, AHC REA T-0.04~-0.13), XIRFU R EA R
FHAOG, FhHh S P BN B IR ARG

B3 XOAUARE K S PCP RS AN B35 IEAH SR I i 35 MR/ R 56, AHOC R 8K 0.02): 7 3hAH G
FE AL RN, HARRAE 0.19, HILTEH, H/AME-0.30, HILTYE, 7 5i0E 57%0k S5
PUORANGLZE TEAE SR, Bl FEH. B75), MKXRENT 0.05~0.19, R L FEK g2, &
KA R K B ) H R (HEIR ), A5 43% (193 s RN AR DS (B B = Y98, HH 9% RAUTE—0.05~-0.30,
R I e X Al B K s 22 I, e KA B 7K R B L AR R (B ), Fer OIS A O R H0R-0.30, BRI
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6. &it5iTie
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f5%/10a), =BT K B B HE S5 5
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%yl PCD SHURME K WUHBE KRS BRI ANFAESE, PCP BLIEAHICAE: M E, PCP
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(B> AR PCP EL 2 AR L), &l 28 Al A K 22 57
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A SRR SREAH R EILETUE B DX AR i B 7K 48 B 28 A AR AE B F 0 KA
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SE ik
[1] B, TR, o E SRR EEEBGIRT]. RERFR, 1999, 57(2): 208-216.

DOI: 10.12677/ccrl.2023.125108 1050 SR AR


https://doi.org/10.12677/ccrl.2023.125108

Frarer &

(2]
(3]
(4]
(3]
(6]
(7]

(24]
[25]

[26]
[27]
(28]

[29]
[30]
[31]

FRHAE, PhzefE. FREVEILH X B 2= R SRR L[], 2R K 4R, 2004, 13(5): 97-102.

SR, PNBE, . BRI R A REAE A AR (R [T]. RS, 2008, 19(3): 326-332.

WEIL, G, Big. RINLXIT 40 45 20K B0 K 5 b s LR 1], vk, 2003, 25(3): 331-335.
BEE, B, WELE. A DURE IR R ACRT SR AR (i 35 ([T]. TR X, 2003, 20(2): 127-130.
BIEE, TLEZ, TR Hramdb i bk E R B RARE T[], T2 X HLEE, 2006, 29(6): 797-802.

AR, TEAKCE, SRR OISR iR T AR R (S 5 AT SR 3R], oK1, 2002, 24(3):
219-226.

LT, WM. R S50 AESRFTERE AR L 5 R o E Y KAL), EVE, 2004, 24(1): 35-40.

208, BOKE. o E KA N 2 TG B I S AR A HE R AL [T]. T R B AR, 2006, 29(3): 314-321.
Wi . )R AN 2 BE AT 5575 00]. Hh 3224k, 1984, 39(2): 218-227.

TRRZE, BRKE. KIS AR K S R R EE AL B ¢ BRI FE[I]. HhERHLIE 4R, 2004, 47(4): 622-630.

LB, JrEER, XM, & 1951-2012 4F A [E KR H B FNAE AR B A R[)]. JERUME R 54 (B AR IR),
2015, 51(4): 404-411.

kK RF, RS, EidT5, & A0 2 EoKE J R ATE B S AR A IE[T]. SRR SR, 2007, 26(4):
843-853.

HRIC, TRORF, X8 ALK R 4R A rh BE R P R I R AR AE ()], B AU R A BE AR, 2008, 3103):
403-410.

TRE, LA, 1960-2013 4 H AR g DX AF Py B K S b SRR O ) B 2 AR AU AR R[], /K L AR FFIEBAR,
2016, 36(2): 277-282, 287.

BHRE AT, ZRESME, SR/ VAT 7 A JBR AR 30V B K 4 A B AR A BERRAE A M [J]. TR IXHEE A, 2016, 33(4):
758-765.

NN, AR, RIBEKE, S5 T EUT 50a KA T ARG P HRRRIE A AT (T]. TR IX IR, 2012, 35(5): 724-731.

{EEH, EEF, ERHE. 1960-2012 4 4 52 B K & FE RN AR 8 40 []. R BV, 2016, 36(3):
760-766.

VENGE, Mige, BCE, F. EARTRBIEKETEMESHERE X RN AL, K2R ERHH, 2007,
28(3): 23-26.

BB, B, #8, 55 ALERUAR KSR AR R RRE AT [J]. VOB S SRR, 2011, 5(3): 6-11.

SRR, FEBEEE, WEE, S5 HTSRET AR DU R SR P RN R I R AR )] RO, 2009,
30(4): 501-508.

WIBH, sk, sHHr, S5 A DT B KSR o B AT R I e AR R AE[D]. T RRR, 2017, 35(6):
949-956.

W, H2IE, K%, & SEARFIIYIFEKEE P A PN AR RET]. B SEZRR, 2021, 15(4):
9-16.

FESLAL, JFALE, s, . B X T AR RHE BT[] YRS EMRR, 2009, 3(1): 35-40.

HALLL, HALE, wll, . BEX H I SO AT S A T A ()], TR BRSSP, 2010, 24(7):
120-126.

s, AL, R, & BRI X B R A AR RHIE[)]. TR X HIIE, 2010, 33(1): 37-44.
g, ALFE, AL, & RERIE MO X OR R RRR G AR T R [J]. TR X, 2011, 34(2): 284-291.

Horar, miE, F, OB 1960-2018 EZET MG LA R mE T o8], RS ZNRE,
2019, 13(3): 88-93.

FEALAL, FEALE, EE, S5 EWIHLX 1960-2005 R R SGEHABRHIE[T]. YIS SRS, 2007, 1(5): 32-37.
FEILLL, i, AOHAR, S5 BERHBIX TR 500 A R AIED). TR X R UE SRS, 2009, 23(7): 58-64.
FALLr, BN, TR, 2. AT 50a HrEEIE I X A TR R K ARALEFE AT [T]. TRAE, 2012, 30(1): 39-44.

DOI: 10.12677/ccrl.2023.125108 1051 SR AR


https://doi.org/10.12677/ccrl.2023.125108

	1960~2021年塔城地区汛期降水集中度和集中期变化特征
	摘  要
	关键词
	Variation Characteristics of Precipitation Concentration and Concentration Period in Flood Season in Tacheng Area from 1960 to 2021
	Abstract
	Keywords
	1. 引言
	2. 数据来源与方法
	2.1. 数据来源
	2.2. 降水集中度(PCD)和集中期(PCP)的定义
	2.3. 方法

	3. 结果与分析
	3.1. 近62a塔城地区汛期降水PCD和PCP的时空变化特征
	3.1.1. PCD和PCP空间分布
	3.1.2. PCD和PCP时间变化特征
	3.1.3. PCD和PCP年代际变化特征
	3.1.4. PCD和PCP的突变分析


	4. 降水异常年PCD和PCP的时空分布
	4.1. 降水异常年PCD和PCP合成分析
	4.2. 降水异常年PCD和PCP 的空间分布

	5. PCD、PCP影响因子分析
	6. 结论与讨论
	基金项目
	参考文献

