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Abstract; Variability of the low-frequency climate change is the principle driver for the annual and inter-
annual streamflow changes. The influences of low-frequency climate indices such as El Nifio/Southern

Oscillation (ENSO) , North Atlantic Oscillation (NAO) , Indian Ocean Dipole (I0D) and Pacific Dec-
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adal Oscillation (PDO), on annual mean discharge ( (,,,) and annual peak discharge (Q,. ) of the
and (Q

cantly affected by different climate indices in different regions with distinctly different spatial patterns in

ann

Pearl River basin have been quantitatively analyzed. The results show that; (D) Q were signifi-

ann max

terms of correlation degrees and sensitivity and also the trends of impact strength. ENSO and 10D at the

same year exerted a persistent significant impact on the (), at the regions covering most of the West River

basin, and the strength of the correlation increased significantly, which can be taken as the predictor for

Q,..- For the same reason, PDO at the same year can be taken as the predictor for (,,, in the eastern

parts of the Pearl River basin and the North River basin, and NAO, IOD a year earlier and NAO at the
same year can be taken as the predictor for (), in the middle Pearl River basin; ) As for the entire

Pearl River basin, negative-phase ENSO, NAO and PDO tend to cause
creasing risk of droughts. However, positive-phase ENSO, 10D and negative phase NAO and PDO tend

. at lower levels with an in-
to cause (), at higher levels with an increasing risk of extreme floods; (3) (0, was more sensitive to vari-

varied be-

max

ability of atmospheric circulation than @, . Q,,, varied between 0.3% and 24% , while Q
tween 0. 5% and 31% per unit index change. The NAO and 10D both at the same year and a year earli-
er show a higher sensitivity in most area of the Pearl River basin, but the sensitivity difference between
Q... and Q. was significant, the latter had an area ratio of 56% , 59% , 71% and 36% sensitivity high-
er than the former.

Key words: low-frequency climate indices; annual mean discharge; annual peak discharge; sensitivity

PRVLREAT F 5 AR TR, AT KX
B, TP ZE X 5% %) ENSO ( El Nifio/Southern Os-
cillation) [ 2 52m" " | [F A} HL32 %) North Atlan-
tic Oscillation ( NAO )'* | Indian Ocean Dipole
(10D) "*' 1 Pacific Decadal Oscillation (PDO) " iy
U, PRI K SCHERAIE ST 1 ARAR e 22 Aokt
PRI M 0 . Niu™ Ak ENSO X 4% 7 e
KA BZEF, 10D X BRYLHIE A R ZR AR K KA
BEHM, Gu R 3 A 4y NAO Xt [ 4% i 6
(BDBRVL WA R e 8) KA B2 520, Zhao
21613) ) El Nifio/Southern Oscillation ( ENSO) I
PDO 2455 BR VT 380 I e K HAT — S0 el SR k-

LA, A28 A B V3 S AR I AR ALE
(e (Q,.) MERIERE (0,.)) A%
SRR SR KR 4 WF 9 S Hh AR AT A
AR BRI K S LG R, AR K
ENSO, NAO, 10D Fil PDO X455 8 i £ Fil 45 it g
Ui BN 2SRRI, AU A — S F A R IR AE
R B B P BOLA SRR AR, A B0 v Bk
VL A R, Bz —E R ERE S 4
e, BT UL, A SOR s A BRI B 62 4>k 3L
il A I R A 28 A 7K Sty A Tk W 3 A %
fii, AE5MHT T ENSO, NAO ., 10D Fl PDO XJ 423
FEAERSSZI , I 20 B AH OG5 Wi i Y R AU
AT Ay PR A B L AR AR S AR AL, 5 BRI
K BEIEA FH e il 7 By b By 55 07 FE SR Rk 2 i HiE

1 WF5E X IR As

A SCCAR T 3 A BR YLK 62 A~ 7K 33 A 1960
-2000 4= A s (B 1), 2l f A it
W, RS 7 a PRI TEE, BRI T
He N ERILHNERFITE . o A AR I e Ak B4R
Wit (Qu, B m'/s), [FBISCAE T 3 A BRI
T 28 ASIK Ik 1951 — 2010 ARAF LR (K s
(B, Qs B0 m*/s) 710 B A i
SR AR 0t i AF P WA (0 EA T, Bk
FI KA KX . ¥ ENSO, NAO, 10D F PDO
1950 —2010 4 J i ] Fc4ia A B U4 5 [R]85, EN-
SO, NAO. 10D #11 PDO %4 KI5 T http: // www.
esrl. noaa. gov/psd/data/climateindices/list/, ENSO |
NAO 10D F1 PDO IE A 53 5|3 m 2 J AR
2 ik
SEEFRNEEYRBERENBHEXXR
ENSO., NAO. 10D 71 PDO {3 J& bifi i} [7] i 45
b, I HLHC 5 3 R 5C 52 MRl 18 O J8 ) B 25 A A [
[, PREAT 2 ZE4G 5 ENSO, NAO, 10D HI PDO
AP EE R A O e R O R B A I )RR o SR
21 a BT RUEE SRR AT O — A 1 — S ARl
MM In (Q,,,) Flln (Q,,) HIERE (21 a
RERSORIE T 91 LA — € MR BE )« X T Qs
M 1960 - 1970 4E 45 3 3] 1980 — 2000 4=, £ 21 4~

2.1



140 HlREE2ER (BSREERR)

W s W T Q ., M 1951 = 1971 4E 3 3 3|
1990 -2010 4, L 40 PMEzhe 0. 2 Hl5Eit 0,
QB EIHH S REGE B W (B EF AR
0.1) 7 H&E & B 08y, MR Mann-
Kendall (MK) 354350k Q,,, F1 Q. 3 S HH X &R
BT 51 B R A AR 0. 1)
2.2 BEEFRMEFHMSTEREZWNREE
ENSO. NAO, 10D Fl PDO Xif 4 - 24 Fil it e 37k
R ) 1 SR RRE G O 4 T A/ ke 1l IH Uy AR
%:[12-14]:
In(q,) =B, +Bia; + & (1)
L g, 70900 Q... F1 Q. 55 i FERYSEIE, a, 35
4 ENSO, NAO, 10D I PDO #5L Q,,, Fl Q.. 4 fif
0 - Fl 1 - 4ERYFEARE, B, FI B, NIRIHREL, &, iR
21, Hrp, g, {83 ENSO, NAO. 10D I PDO X%}
Q. B Q FEM RELSE . BRVLIIL 62 Al 5 0, F
28 Ul Y QTN 41 a F160 a (1751
B, ReS R4S B0 R BUEZAEN G . W2
FIZHEHAZR, Bl A, KR P
TP AE o FRATBS B DU AF R A V5 Bl 0 2t 1Y
SER, RUHAE O 28y 1 /K U5 A SR At i it 1) 1X
B, KSR S SRR RE B
B FATT HB A I B i sk i U AR 5, B
DAVAT 25 s A HER R R At A A0 PR 2 % i et 9 5
M) e A L R AR R A 2 T B
el i S C A (P S W 70 e o B AN A 02
Wi e PR PR Y, SEAE D il i A8 A rh A R
ffa,

3 45 R
3.1 SRS EE M BtIE R B S
TRk

PL21 a g—NEHEE I, M 1960 — 1980 418
#1980 —2000 4, H: 21 AEfEIE 0, THE T4
AR B FURIEAR A Q, MR R KL, IFGEit T
FEMERF] 0. 1 KPR 1 B b7 R DL BOR I
L BAHSG R R )R A (B K- 0.1, A
2) o XFFHI—4 ENSO, HAGRREEnl S AH o B 1Y
X IRAE PRV . WV R AR, HeArdb R T AR
RREE S E ARG, AT R R R R
(2. ENSO 1), 44E ENSO XERILII . 74
A6 R AL A R n] SR AH DGR, I FLAH
KR ETE RV R A 3 . PO R B T
(Kl 2: ENSO0), Aj—4F NAO X B 7130 bk i &
AR AT SR A DGR, (H R XA E R

25°N

0 120 240 480
- —

20°N | 52 /m
2852 O™k i
3

e P }
. s [
e g A
- 4
"‘. f
80°E 100°E 1202 140°E
:
:
£/
e .1,
W55 —iz

Rt

15°N  30°N  45°N

P 1 BRYLUR AR U il o 3t B0 ]
Fig. 1 Locations of the Pearl River basin and

the hydrological stations
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Fig. 2 The proportion of the years with significant relations
(at significance level of 0. 1) between @, in the Pearl River
basin and 21-year moving average of the climate indices, and
spatial patterns of the trends in the moving correlation coeffi-

cients (at significance level of 0. 1)
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Fig. 3  The proportion of the years with significant relations
(at significance level of 0. 1) between @Q,,, in the Pearl River
basin and 21-year moving average of the climate indices, and
spatial patterns of the trends in the moving correlation coeffi-

cients (at significance level of 0. 1)
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