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Abstract

Based on the precipitation data of 8 meteorological stations in Enshi Prefecture from 1970 to 2020,
this paper calculates the Z index of the average annual precipitation in Enshi Prefecture in recent
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50 years, judges the level of drought and flood, and makes a temporal and spatial analysis of the
flood and precipitation in Enshi Prefecture by using the average method and the average center,
the following research results are obtained: in terms of time distribution, there have been 19 par-
tial floods, 35 large floods and 33 heavy floods in Enshi Prefecture in recent 50 years, with a total
of 87 floods. The floods are mainly concentrated in 1979~1983, 1996~1998, 2007~2008 and
2016~2020, and the types of floods are mainly large floods and heavy floods; In terms of spatial
distribution, from the observation of the average value of precipitation, the overall precipitation is
large, there are small differences in regional distribution, and the temporal and spatial distribu-
tion is uneven. On the whole, it shows the characteristics of more in the South and less in the north,
especially more in the southeast and less in the northeast and northwest; from the observation of
the average center, there is no general law to follow in the evolution path from 1970 to 2020. The
evolution position of the average center is relatively scattered, but concentrated in Xuanen county.
The overall average center position in recent 50 years is mainly in Xuanen county.
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Gerald Gerry [1]+ Joel Nobert [2]. Rudolf Brazdil [3]; Chunxiang Cao [4]. Falguni Mukherjee [5]55{# F X
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227.5 =K, L H R E )\ FA)E IR R BN IS . MR R T 100 V77 2 AR 45 4%,
KRR EN 299.8 (ALK, “FRIFERREN 233.63 145077 K.

2.2. BUEXIE

ARSC T A 0 S8t - SO0 1 e YR M R B K B, SRR T I XS Gk E 5 O (http://data.cma.cn))
MAFREC AL & BUE M L FLH4E 1970~2020 SEFIREKEE s . Hba s T RIE. Fl)Il. 2B, BR. #
Uh. BSIE. SRR R 8 AN R

2.3. fiRGFE

2.3.1. Z 1I88E
Z FEB I Bl BRI I V[ 12] o AN S B E T BN 1970~2020 450 B 7K 13047 A R 1
HARE], e PR AKEATIA— AR EE, e S AR B K R R B . BRI A (1) [13]:

1/3
z.:i[%xgiﬂj —Ci+% (1)

X, Z RBERE, CERWESRE, 0F s, X 2 MUEH HBKERT IS, o NFE
IKFFIRRAEZ, X N R BRK B (mm), n 2FEARR, XN n SRS — i R R T 2 Bk &
(mm). WAF(2)~(5) [13]:

C - |:Zi_l(xi3_x) :I @)
no
@, - (x,-X) 3)
o
o= %Zn:(x,. -%) )
)—c—lix (5)
T n i=1 i

SHEWRAESIFIWII, RIETHE LRI Z 1550, WhE s i R 5 5. BARKI 20 B AR 1Y
Z REGEHE, WA 1.

Table 1. Drought and flood level
* 1. BiHEER

&% Z fa#t FHiEH
1 Z>1.645 i
2 1.037 <Z < 1.645 K
3 0.842 <Z <1.037 T 5
4 —0.842<Z<0.842 E#
5 -1.037 <Z<-0.842 I 5
6 ~1.645 <Z<-1.037 KE
7 Z<-1.645 HE
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2.3.2. FHMEZE

SERME 142 F8 75— 50 o B i 2 R B R DU A8 A B AR S B R AR A ) —
WAEbR. E40H TIE, PR MR EIE R S E MM, oEEW. m, Ak
[14] (6).

F=L3x [14] (6)
2.3.3. Eihulik

SERIHRR[ 152 FE T ArcGIS HHIF L T A, fEHH X IEE RSP O AR R, WEER
Bl WARK[15] (7).

2% g2l [157(7)

_Y:

)X AN Y R B AR AR ARAR[15]
3. BreM 35 SRR =5 i
3.1. BHEM S5 KRR E 27 4FE

B & 5k R S S R HHE

AR Bt M 1) 8 ANk £ 1970 F~2020 F & uli PR B kL, X Z FaBuiAT /B, 15 B RN AR
Ry HAEN Z FeBBUE N Z Fe B 2R, ik 2 A 1. RIEHET T Z FREUNALER, I FOB AR
BHRSAT MR, BRIFEHRER, UFNEAHTRINC S, &R WE 3 Fix.
Table 2. Z index values of eight weather stations in Enshi Prefecture
2. BRM/\NSR Z 58 HE

oy Bz F)zE SRzH CBRZHE @HzHEH ®EEzH KXRZE BRFEZHE

1970 0.145 —0.174 0.308 —1.048 —0.109 1.138 0.378 0.189
1971 0.292 —0.025 0.616 1.276 —0.020 0.005 0.016 0.460
1972 —0.454 —0.960 —0.875 —0.898 —0.703 —0.994 0.274 —0.454
1973 0.279 0.589 0.967 1.180 0.302 0.733 0.817 0.766
1974 —0.482 0.168 —0.758 —0.236 0.586 —0.766 —0.451 —0.941
1975 1.114 1.100 1.002 0.128 0.382 —0.523 0.117 1.182
1976 —-1.220 —1.881 —-0.139 —-1.616 —-1.077 —1.163 —0.417 —0.597
1977 0.045 0.147 0.571 —-0.378 0.284 0.487 0.993 0.364
1978 —0.649 —0.894 —0.009 —1.230 —0.703 —1.808 —-0.625 —-0.674
1979 0.397 0.906 —0.288 1.017 0.249 —-1.070 -1.171 —0.605
1980 1.373 1.110 1.656 1.147 1.291 3.020 1.720 2.004
1981 —0.783 —0.875 —1.409 —-0.351 —0.370 —1.542 —1.436 —0.975
1982 1.467 1.945 2.292 0.802 1.666 2.945 0.615 1.663
1983 1.818 0.983 2.192 2.166 2.102 2.532 2.128 2477
1984 0.172 0.185 —0.188 0.039 0.428 0.538 —0.622 1.060
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1985 0.139 0.416 0.323 -0.337 -0.601 -1.539 -1.135 —0.545
1986 -1.080 -0.158 -0.383 -0.011 —0.834 —2.043 —0.743 -0.133
1987 0.276 -0.021 -0.071 -0.514 0.124 1.291 0.592 0.243
1988 -1.571 —0.774 -2.113 -0.880 -1.095 -5.195 -1.171 -3.141
1989 1.313 1.736 0.787 0.995 1.023 0.541 0.407 0.891
1990 -0.577 -0.827 —0.164 -1.348 -1.201 —2.344 0.462 0.250
1991 0.662 -0.312 0.763 0.448 0.500 1.887 0.628 0.475
1992 —1.744 -1.197 —2.091 —0.746 -1.020 —11.948 -1.085 -0.626
1993 1.315 1.673 0.470 -0.155 1.041 0.519 0.522 1.233
1994 -0.391 -0.035 -1.219 -0.501 -0.051 -11.573 -1.207 -1.310
1995 -0.215 -0.243 0.063 -0.807 -0.008 —0.620 0.565 0.000
1996 0.127 0.881 1.139 1.042 0.852 1.001 0.684 0.990
1997 0.247 -0.755 -0.370 -1.781 -0.507 -1.231 -1.071 -0.421
1998 1.214 1.583 1.579 1.960 1.436 2.668 1.792 1.360
1999 -0.316 -0.462 0.077 -0.247 -0.203 0.078 0.959 0.494
2000 0.680 1.015 0.058 0.182 0.598 0.168 0.215 -0.076
2001 —2.008 —1.041 -1.056 -1.269 —-2.259 -12.102 —0.544 —0.745
2002 0.094 0.489 0.509 0.123 0.564 0.808 -0.017 0.243
2003 -0.633 -0.615 -0.399 0.305 -0.347 0.699 -0.143 -0.234
2004 —0.754 -0.527 0.182 -0.011 -0.325 0.446 0.577 -0.338
2005 —0.572 -0.691 -0.612 -0.158 -0.995 -2.926 —0.422 -1.029
2006 —1.845 —2.344 -1.349 -1.117 -1.118 —9.744 -1.205 -1.715
2007 1.457 1.463 0.699 1.750 0.457 1.670 0.368 0.784
2008 1.456 0.893 -0.292 0.912 1.303 1.442 -0.313 -0.729
2009 -0.785 -0.387 —-1.474 -1.064 -1.254 -0.042 -1.673 —0.485
2010 —0.624 -0.801 —0.150 0.159 -0.334 0.200 0.965 0.510
2011 -0.651 -0.333 —0.088 -0.025 -0.101 —0.698 -1.882 -1.032
2012 -0.635 -0.771 -0.286 -0.899 -0.693 -0.808 -0.429 -0.198
2013 -0.578 -1.139 0.364 -0.259 -1.060 —0.894 —0.089 0.101
2014 0.128 -0.636 -0.278 0.608 0.282 -0.635 -0.473 -0.675
2015 -0.779 -0.940 -0.497 0.525 -0.314 -1.377 -0.038 -0.253
2016 1.627 1.744 0.340 0.806 1.984 2.592 0.898 0.439
2017 1.585 0.830 0.536 1.864 0.758 1.488 0.023 -0.120
2018 -0.224 -0.205 -0.261 0.057 -0.702 0.163 1.701 0.262
2019 -1.419 -1.117 —2.541 -2.318 -2.112 -13.932 -1.567 —2.036
2020 1.573 1.325 1.757 0.739 2.047 4.118 2.119 1.514
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Figure 1. Z-index curve of Enshi meteorological station
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Table 3. Statistical table of flood years of meteorological stations from 1970 to 2020 in Enshi Prefecture

%< 3. B 1970~2020 FE R &M iGFEM SR

E K 57
. 1975, 1980, 1982, 1989, 1993, 1998, 2007
lz]‘ E) £l £l ) E) ) £l
ey 1983 2008, 2016, 2017, 2020
1979, 1983, 1996
I b b bl
RN 1982, 1989, 1993, 2016 1975, 1980, 1998, 2007, 2020 2000, 2008
=95 1980, 1982, 1983, 2020 1996, 1998 1973, 1975
R 1983, 1998, 2007, 2017 1971, 1973, 1980, 1996 1979, 1989, 2008
feyie) 1982, 1983, 2016, 2020 1980, 1993, 1998, 2008 1989, 1996
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e 2016, 2020 1970, 1987, 2008, 2017 1996
R 1980, 1983, 1998, 2018, 2020 1977’;%?% 2010,
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Figure 2. Average broken line chart of precipitation in Enshi Prefecture
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Figure 3. Location map of mean precipitation center in Enshi Prefecture
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