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Abstract

The Yangtze River basin is the most important hydropower base in China; however, drought and
flood occurred frequently in this region recently. It is important to investigate extreme events for
predicting and coping with the drought and flood disasters. On the basis of daily precipitation
(1961-2010, 138 meteorological sites) for the Yangtze River basin, the temporal and spatial varia-
tion of 6 indices of extreme rainfall is analyzed. What’s more, the nonlinear characteristics of 2
extreme rainfall frequency indices are analyzed by Logistic Regression Model. The results show
that the spatial differences between the 6 indexes are obvious. The extreme values for the indices
distribute in the transition zone from the Sichuan basin to the Qinghai-Tibet plateau and the mid-
dle to the lower reach areas of the Yangtze River basin, and the extreme maximum values distri-
bute in several typical mountain stations. There is no obvious linear trend for the mean annual
rainfall and extreme duration rainfall; however, the maximum 1-day rainfall and the total rainfall
exceeding 90% threshold increase significantly. Nonlinear increasing trend of extreme frequency
indices exists in the upstream and middle reaches of the Yangtze River, while it is not significant in
the Sichuan basin and the downstream reaches. In a word, there are more extreme indices in dis-
tricts with more extreme rainfall, contributing a lot to annual rainfall. This is the main reason of
flood disaster.
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TEABRAFRENE R, RS SR R E T AFRRE ML, miRAIR. mRE K SRS
G FAFBAFINE RN RZ[ 1] SARARREALT KSR B SR IN[2], KA IEIRAAL[3] [4], AR SR o
JSEA W B R A A1) [S1-[7], BRum PRI S A A4 s 19 7

KT I o [ B KR =, (RIS KR O TS, g s b gk 5 i T 2 v A i 26 7K A2 0 o
18], i, 1954 4 KVL A ML Y Iy Rt 37 41, %A 4 A KTLRISE R ATk N, 23
ZWERMN. KBEMELE, FiFaEuihil 1 66,800 ms ok utidiie, 2%k A ik 1890 /i, W4t 3.4
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1998 4yt 7 i FH AR EEHG /N T 1954 4, H2, ki R Fit i & B 2k ik 2600 12t AR M[10] [11].
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AR, XKL KR 55 95%F15E 99% ki 4 K BIME . 55 95%FH 9990 Ak i B 7K A
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AR 4 7K 5 FEE R vty B 7K et SRR (] EEARTE. 1980 AFARHHI[13], 1M 7K H Ao AR I [R) K £ HH BRFE 1970
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AEFEF, HRREERAA SR K IR RESE 2 H, X E R B 9 5 T A DGR A . AT IA BRI 7L AR
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7RI 1961~2010 4Ef# 138 ANJoHkill . Joul SUT RS ul SR H oK E480E . SR B R, Xt
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Figure 1. The distribution of meteorological stations in the Yangtze River Basin
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Table 1. The definition of extreme precipitation index
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R AMR —TcEETTHE, I HARANXEG), XG)rTE N
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PO BB e, BT DAAS 2]
OR =¢” U]
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OR < 1, FRFMHMEFA WM/ MRS, BHEEHRITTH £ 5 4 MArERZE 2 E NG REET
oL
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I FH T M [ 7K R b R 9 35 (MR AT [21]-[23] 0 BT A SCIE R (1) 2 /AR s S AF AT R F b A SR P 79 43 2%
A, MFEMERAESRKRE, BTSRRI LI R, FAMEREBEER G & X Fh
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900~1300 mm, ZFEFHIFEKELH 1114 mm, A s RKE HILLE 1998 4F, &/ MEHIE 1978 45, &
49935 mm, %4 350 mm. MIXICFIA KRR, (UF 1998 FFKEIRE] T 2 fEArdE 2K, ZFK
ARG 2, ZAERKIIREOR A T AR R KK K E . A 10 NMEG XIS R K Bk B9 1
fEbrdE %, JBTRKEMmMZEG, 1011452 1970, 1973, 1975, 1980. 1983, 1989. 1998, 1999. 2002,
A1 2010 4F, £EIX 10 4EH, 1983 MK E W R H In %, L 2 fEFriE 227K, 29 2 MR T 1998
o HE 2@ ZIRFEZ ML AT LUE 1, 75 1980 FEARLART, —IKFE& MR AR I Ur s, 1 1980
UG, SRR MR IRIE B 808, £ 7 KILRBAER KRR 20 4£4 4 MR BRAS AL B, 1 H
SEAR BRI BN I 5 P A BB (R38R AR . FH— ool A G AR R K &, FTRURIL, FRKERILMEAIE
£]7-0.9 mm/10a, (FIEFUSSM TR, (HREA M St BB AR . Fil, KITREIX 4 %
IKETCH SR

P 2(b) &I 1y 5 K 1 H B /K & ] 77 41 1, 7T DA 21, 3P 3505k 1 H B K &40 83.5 mm,
Horb i KE R ILAE 1998 4F, 121 102.2 mm, s/ MEHILE 1976 45, 183 1 70.4 mm. =k
LALVEH, K1 HBEKEAAE 30 4F 724 AR I, 7E 1960~1990 4E IR, %48 b Jk/ NI
%, 1E 1990 4F LU, ARG . ZIabr i LethaBiL 2] T 1.2 mm/10a, JEid T 0.1 FISih 3 A .
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Figure 2. The annual variability of extreme indexes of the Yangtze River Basin. (2) Annual precipitation (mm); (b) Max-
imum amount of daily precipitation (mm); (c) R95p (mm); (d) Extreme process precipitation (mm); (e) Annual count of
days when R1d above 90" percentile (day); (f) Times of heavy precipitation processes (times)
E 2. KITRIEARImIE TRV EFREE . () FREKE(mm); (b) &K 1 HFEIKE(mm); (c) B 90%BI{EREK & (mm);
(d) HimiZFEREIKE (Mmm); (e) #B 90%BIMEREK B (day); () 3EBEIKITFEFEIK T H (times)

e 9000l {HL P /K 5t Fil SR {E i s AR AL BT R (L] 2(c)), Hrp ZAEFEIMEZ 8 450 mm, 4915 2411
BRIk E 11 40%, O RMEEHBLE 1998 4E, 3] T 615.5 mm, H/MEHBIE 1978 4, {4 340.3 mm, —
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mm/10a, {ERVIRE RIS B E AT, R BaAAR . R, M5 =R T LAE Y, 1990
EARET, BAKERZATHMELLT, 11990 £ 4, MoK e LB

2P R PR B 200 145 mm, FFRARAG TR (LK 2(d)). SORE HILFE 1991 45, 925 200
mm, “FIRFERE K HBUARE] T 8.1 K, fH/MAHILTE 2006 4, £14 116 mm, ~FIFES: K H A N 6.7
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IKIEHOATE], I 50 45k, Munid AR K & LT A AR .

B 2(e) AT L, 24P 90%BIMA FE/K A2y 10.1 IR, HH i KA HIAE 1998 4, A% T
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LA B A FRIREZI N 9.3 IRUILIE 2()), ~PIRFIRIFEERT TR 2908 1.15 K, Horpi KA R AETE
1983 4, #y4y 11.4 ik, Wi/ MEKAESE 1966 4, AL 7.5 IR. Bk, ASEAFE o K s F2 sz 5 81
B NZIRFEZMI & ER], £ 1980 AR Z IR AR RIS INAES, 1M 1980 RS HHIGHI T &
#, WonHE R EIRAIE 30 A . MBI R RT DUE 5 B /KO R RO A S LR )
#, SAEEARIAF] T 0.08 R/10a, (HAZ, KBS RERR . Fik, ZEirr g e,

3.2. MimbEKIEIREE 8] DB FHE DA

TV S AR AR R 25 () 22 S AR, O T T RNl A [ AR bR (1 T 2 ni B AR S iR P, %o %
ANl IR I TR AR B 2 A 3 E, fF R IIRFR IS 20 A, AN Sl s 5 B K s PR R (] 471 ke
HEKME, 19 308 NMEbR G OB 0, I 3 45 T FR BRI AR o 1 b 1) 2% 18] 49 A P

Pl 3(a) ATl 3(al) 4y sl 2 AF P 3 RN o o B K B S ) o0 A, PTDAE Y, TRt aF b K B s ) 22
FRE, RIS B AR TG K REIE, ARG Dy 280~2300 mm, ATy AR Ui 1 47 B
KR T RX 8 5 A L. F/MEM T RITIRIX sl 24 PR KENCh 285.8 mm, i KfH
ATz @ailinl, B3 7 2306.5 mm. AR FE K B AT S I E PR i ] 9 DX 32 T 18 IR 23 AT RFAE
AT X A ity 4 B /K B e/, AN 500 mm 7247, A R X AR i (AT I8 21 3000 mm 747, A ek
Uit Bt KAE B K AT, T 22 T Ll vl 343 7 3325.4 mm, 29 41%0 2 AR K &) 1.4 1% fe/MERL T
KITIRXAGE Rk, 9 429.4 mm, J2iZul 29 TFIMEM 15 5. GuilRM, FIRA A 34 A4N(5 X
S HAC 25%) 3k 5, W AR P K BRI T 2000 mm, X S8 2 EA T DY 1| 0 2 75 5 R R AR X DL
Jtds R, R LA L, AEES L R L S A, R I R AR 3 L
L FRISEE O, 4 B ML Xof 8 7K FRD S o Y 25 11

P 3(b) AT 3(b1) 5k 22 45 ¥ Rl s e ok 1 H oK 2= 8] 40 A, vl LR, P&k 1 HBEK
AT A A s 1) YT R S KPR RAIE, AR AT 1200 20~140 mm,  fe/MEAL TV X AE Bk, {Ch
20.8 mm; i KAEAPAF L, 73 BT U0 )10 JE 1L s FOVT P s ek, 353 7 142.1 mm AT 140.4 mm )58
FE, XA KA B SR O, B0 L, 5 i s A B 7 3074 m, JEEIAE] T 1165
m, HuJE R sE SR BEORC. Mook 1 H K EARTE 2y 30~400 mm, f/MEAIAL TKILIE
MG S, AN 37.1 mm, FI 2 AR DU A B R 1 H KR REA 2, R
RO TE G T B, Mk 1 HFEKEIAS] T 393.8 mm. Suitsrir ki, BEfXikpiILts 83
ANOKRZ) 60%) 3k s M Aok 1 H PR /K EIAF] 7 100~250 mm, J& T KRB B, 30 MNOKL 22%) ik S 4Kk i
Rk 250 mm DL L, AE] TREREN RS Kk, BRIEX AN, KT o 1 X Rt H B K &35 ik
FIRBWEHR, fBERK.

Pl 3(c) AN IE] 3(c1) N 2 4T R RK it B 900 B A/ B B R 25 1A1 43 A1 o 55 900 P& /K I FL A2 45 3y P
1961~2010 4 [1)3% H & 7K #(>1.0 mm) & T+ 7 HES1 I BRI 25 90% 5318, 8 90% R {EL % /K &t 2 8 R i i
ZA A K SR A . KYLIIRES 90% R4 /K I 1) 23 M AR (VS BBl 208 6~30 mm, 24P n[iA %]
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Figure 3. The spatial distribution of average and extreme indexes. (a) Average annual precipitation (mm); (al) Extreme an-
nual precipitation (mm); (b) Average maximum amount of daily precipitation (mm); (b1) Extreme maximum amount of daily
precipitation (mm); (c) Average R95p (mm); (c1) Extreme R95p (mm); (d) Average extreme process precipitation (mm); (d1)
Maximum extreme process precipitation (mm); (ea Average annual count of days when R1d above 90" percentile (day); (e1)
Extreme annual count of days when R1d above 90" percentile (day); (f) Average times of heavy precipitation processes (times);
(f1) Extreme times of heavy precipitation processes (times)
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Figure 4. The spatial distribution of the linear trend of extreme indexes. (a) Annual precipitation (mm); (b) Maximum
amount of daily precipitation (mm); (c) R95p (mm); (d) Extreme process precipitation (mm)
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Figure 5. The spatial distribution of the nonlinear trend of extreme indexes. (a) Annual count of days when R1d above 90™
percentile (day/10a); (b) Times of heavy precipitation processes (times)
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