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Abstract

Based on the meteorological and water resources data of Huaihe basin from 1960 to 2014, this
paper analyzes the hydrological changes and evolution characteristics of water quality in Huaihe
eco-economy zone. The main conclusions are as follows: 1) Temperature increased significantly,
and precipitation did not change obviously. The cold extremes showed a significant decrease
trend, warm extremes being an increase trend, and the precipitation extreme showed no obvious
change. There was no significant change in drought/flood indices at the annual and seasonal scale;
2) The total amount of water resources was fluctuated with the change of precipitation. The quan-
tity of wastewater emissions showed a significant increasing trend, while the COD emissions have
reduced. The proportions of I, II and III have increased, while the proportions of IV and V water
have decreased, which indicated that the water quality has become better. While the pollution is
still serious, the proportion of IV and V water is still more than 50%.
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AL ET1960~2014FES ZHIHE VLK 1998~2014F 1 WIBAK BIRAREIE, ST AETZETFHKIC
BAAKRERIHERAT T . FEERWT: 1) SERIAEE LFHES, BKEZUIEE. ¥
BREERETR, BRRERES EAES, BARERNAAEETN; E5FHTRFRETLEETN
s 2) KBRS EMEKEHERDNTL. BKHRER BEHKEE, HEREAE(COD)HTRER
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1. 5|8

GERARALE — B R A FORVE BT T R[1] [2]. IPCC 55 LR Pl S fia Bk fh R -1 1y
TR 2L BT, 2003~2012 FEHE 1850~1990 AR E P 1 0.78°C [3]. H 1913 FFLLE,
KREMM LIRS BT T 0.91°C, Kl il 50 Fk0R ETH U R [4]. E2BR BRI NG S)
WA G HRE N, HERREOK I A 7 BHORAR[5]. BHFRdRt, HERNR L S AT NP K &
W, K2 NG TG TR ) S5 HRAR 6] YRR R ik X 5 IR o R I XK A3 RGHESS(7], R E
AT . BEEVERNRIBIR A . bl DL AR AR IR PR e, s A TGN, 5% S 1158
VAN A S R K HETBCR AR 2238 I, DL A 2 S R BN, BRI S SRS (8] R
FH KT QB RE S AUIC, H R IE S A 2 R, IRIBOKIS YeBTiA 58 )8R 2B TS0,
MR T, PR T BRI G S IRIRE BT R A X IR R ) R TR ORIA X, B I
B3 i6 R JJazs v T 2T (8]0 UL, VETURE H T LU R MR A, T R FARE A S K9],
CRMRR, ANRNK, TERRR” BT ERNRER — A URR A HEEA 21 ROk, EFEMZ M
A ) B R, 2003 4F. 2005 A5 LA 2007 SR = AR MR AU A2 T 5 SR 1 B W LA
Fedkpige 2, AN 2003 A7 RNV R A2 1 2R R 9 FEAIE R T 181.7 x 10° SO B BRI K[ 10].

I KA AR K E SRR T [11]. TEARRRE 5T, KSCE R BAR b BB /K 1) 748
e, i FE AN K AR AR B G K AR R AR S PR B RIAR IR AR Ak, AT 500 28 7K A4 P95 G i B e A
R TFREIKIER BRI AZ A BRI WE SEARTE T, 0 9 /D A 3 A o Tl JAt /K A 85 AN R S e LA B 2 )
o RILRG AT T RN K PR K B AR B IR A, DU A OR3P ILAE 1) A2 A8 PR AR S AR
KA WIR MR TS

2. HIRX. HiEfsE

VSRR T FE AR, AT 30°55'~36°36'N, 111°55'<121°25'E 2 [a], Jidk AR 27 /5 km?® (& 1).
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Figure 1. Distribution of meteorological stations in the Huaihe Basin

B 1. ETRE RSN SRS E

MIEFES. B . B 5T 40 M) 181 ANE), WIBNEAD 1.6512N, PN EE
B RIL RN D21, N 611 NP A B, JERIR 1956~2000 42 45 F ¥R /K B I & 595
fe.m?, N EaEACNEER 1/4, B EHUKMIX[12]. RIS AR E R b7 it sy, ek
B TR AT PR 2 R, AUREGR AT . R, YRR R R AR TR A e 2 0 A e i B
mEE AL, T A R Tl H 77 Tk R DL I P2 SR 9 IR B Tolk . 3295 Tolke IT4EK,
TR IAE B RS TR A S, LR R = A X e S i s, Spr s PRaig K, 7k
ST, PR E ORI R S HT, IEIEAL TR T AR RO AR A R e
B, KEREEE 1K, 2010 AR5 IV IS K DA b M il B T o5 M 42 W TSV 28001 68.4%, /KRS T5 Bl VR AT 5%
RE[8].

AT F A B SR s T B3R B KRS B O (hittp:// www.nmic.gov.cn), 1% R BN
1960~2015 4, ufi s 33 A, i B EBCT S E AR B O A8 b . S AE RIS RelimDex
WARAT T, RS ERE TR AR FF HEDO, HEMRSIR <0 CHaimH %), gukHE
(ID0, HiE < < 0CHIAEHED), BER HE(TNIOp, HEME > 90% At it HE, BEE HE
(TX90p, Hfmm i > 90% 7 MAEM HED, | HEKBF/KERX day, B HE&EK 1 HFEKE), #EmEKE
(R95p, HE&E/KE >95% 5 MBS FEK &) . 357 HE B R AE 32 B R AR e AL B /K 28 54 0 (SPEI) [13].
K Y B AN K5 B SR U T HE TR 1998~2014 AR /K B AR .

K A Mann-Kendall 558, 17545 B H T /KSRGS B EE RN, HIRAET
AN T BRI A2 5 IR TR AT [14]. B IR] 7 B [ A DG M 22 5207 2 Mann-Kendall K556 R, DAL,
WA P A1 B A DG HEAT AR B, R B TR) 7 A1 B A DS 73 o A SCR A Trend Free Pre-Whitening 77724
FELE AR SR B 7 51 22 BRI ) 210 0 L AH DGV 15]. L RSP IR 2% 16].
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3. ESTTR
3.1. |iEMpEKT

SESPHRIRE 1960 LRI B — RS EFIPIRES, IR RN 0.022°C/a (£ 1), SR 2R
FZRAELE 1993 FELLE, 2007 RIS s A PR (] 2). R R, FERARIRERIN
FHFEIIE &R, HhHERMATBREERK, EF] 0.036° C/AER 0.026 C/AEER 1), F-FIEIMKE RS
A SIS T By, ARALIEEE H—0.266 mm/a (p = 0.644), {EIFTLE KKK ERLING . NEFARL K
E, BEMEZERKED, BERKERKGM, BB L@ERIARENE 2, £ 1).

3.2. tRumimE FRpEK RO TE(L

AR 3 B ity Sl T A A R H Z(FDO)FIYA 1 H £ (ID0) 2 M EARXT A IRAEHEAT 73BT - 1960~2014 45

[f] FDO. 1DO ¥ 2 W% N 3, & 1), L&A MmAES 5 N-0.414 d/a f1-0.044 d/a. HEIE

B H E(TN9Op) FIBE B H Z(TX90p) N 2 MEIAE, /4T &I, 1960~2014 4 [5] TN9Op Fl TX90p #4 2 _F T
i, LrEBEARERIER N 0.199 d/a A1 0.061 d/a (43, % 1). SEIKE, TN9Op (FDO)YAEL %
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Figure 2. Time series of annual and seasonal precipitation and temperature
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Table 1. The results of trend test of main climatic variables

= 1. EESREGEBRING

k&K F # 2 # %
g —0.266 -0.253 0.370 -0.703 0.436
BEEp 0.644 0.676 0.317 0.270 0.101
iR F 5 = K %
i 0.022 0.036 0.005 0.018 0.026
BEED 0.000 0.000 0.347 0.000 0.001
Wl FDO DO TN9OP TX90P Riday R95p
i -0.414 —0.044 0.199 0.061 0.072 —0.037
BEEp 0.000 0.031 0.000 0.263 0.303 0.654
SPEI i = = K %
fEE 0.011 -0.012 0.018 -0.003 0.017
BEE p 0.081 0.257 0.003 0.846 0.076
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Figure 3. Time series of climate extremes
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TX90p (ID0)H R, 1K [FIAE Ui B 5 B Al A AH S AR bE 5 5t s S AH QBRI AR (AR AR P K o e B
RO5p (P& /K E) M Rxlday (1 H i KRR E)IX 2 MEFRE BRI,  HXE &5l 2 0 2l 347 AP
¥, 130 & PR AE AR A . M R9Sp KRB B HLMRHH-0.037 d/a, KW HEME LA
2 TFFEEF(E 3, % 1), M Rxlday (2 1 HEKIFEKE)REGEHLHRZHN 0.072 mm/a, BIKF HEL
AR SR B ETHES, REAARE.

3.3. HETK

PRI K 28 R AR E(PE S A FR,  SPEL) R HHT B B7 R AL R AR E, THE TRk 3 /N A A 12 4
HRJZ SPEI #5%k. SPEI3 #1552 MH. 55 MH. 5 8 MHUKE 11 MAMEEE D BIRRE. .
B MENT 2410, SPEN2 HEE 12 /N H W E#E R84 SPEL i 481k, 25K W& 4. 4 SPEI RN I
T, RN 0.011 d/a (&4, £ 1), i, BEMETIRERION EAES, BNEEERINEES
ko SPEI EFFRRT- 28D, B MR RN, FEFAKEERIN TS, RPAXHAIFNT
BRI, (X PG
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Figure 4. Annual and seasonal variations of SPEI time series
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3.4. IKEFMXKREWR

IK GRS AR, B B KR I 3E I 8 0, BE G B KR B9 A s (1] 5), Gt 35 B i
TR A KR K R ROR IR R B 3. K HECR 2 B K, A 2000 411 48.69 ZMi4 K ] 2014
£ 76.35 2Mi(£ 2), + EHBURIEK T 57%. X ATAE5 A BRI WIEIN . T AL BERE (1 4k 4L 4k
AN RAEEACF R & RS KHE RS K G K. (2R A E(COD) R E R4k (5 2), Wt
KR 1035 oA AR AR o MEVAT LSk E e I U BT T K B SR, 1. 1. T ZROK B L AR AN N (1 6),
M 1999 FE1] 21.6%IG K B 2014 1 46.7%. V KK LLHIFFELE, I 1999 1) 63.6%1/> 2 2014 4
1) 25.3%. SUbFEIR, IV VKM E RS, M 1999 4E[1) 78.3%18 /0 % 2014 4F 1) 53.3%, 5iHH
HERR KA Gk A i@, (HK QR URIBMIE, IV ALV 22K AR AR I 50%.
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Figure 5. Depth of precipitation and the change of total water resources
5. Bk RERFERDEZLE

Table 2. The changes of water resources and water quality

2. KFREBFKRELER

F% 7K I (mm) HF K2 m?) IK YR SR m®) - ZNUALD) COD (/7 i)
1999 705.5 285.6 514.7 -
2000 1029.6 458.3 1164.7 48.69
2001 637 264.68 482.96 46
2002 787 317.25 656.58 52.01 -
2003 1287.5 519.65 1695.04 60.12 123.2
2004 797.8 330.31 653.2 56.15 107.68
2005 1087.2 439.06 1265.89 58.79 97.73
2006 874.7 341.71 826.44 62.08 85.18
2007 1012.3 410.78 1198.87 65.82 73.35
2008 903.6 363.35 905.34 67.05 52.62
2009 837 335.21 710.92 73.4 55.08
2010 871.2 353.6 859.6 76.34 49.95
2011 816 328.2 750.1 76.3 48.43
2012 748.6 294.9 649.4 76.4 51.4
2013 716 286 569 76.14 43.22
2014 846 315 689 76.35 41.3
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A CHA Mann-Kendall #3556 56 6 ER IR 1960 4E 2 2014 4E3E 33 NGk S0 S 8dE M
1998~2014 /K B AK B EHE #1710 4, A& T

1) VEFRIERAE TR A R IR Y, SGIRIREE R A8 0.022°C/a. 1960 F% 2014 4FE[H], R
IKEARAAEMETT ISR RN N e ss, BI0IEEE N 0.266 mm/a. 1960~2014 4 (AT IH A
W AB s RISy, BRARAE Sk RN E S, FR HE(FDO) R, IR
0.414 d/a. WumiBEKABNBANTE, BmEKELTEE FREHA, %41 HRKBKEEE FTEk.
IbAh, 4F SPELBECERIN &S, HhEi iR TR N, (HIX PR IRA B3

2) KPS BERBIE KR, SHKIEBETIMIG. RKHRE S EEM KB, (b2EFHERCOoD)
HofcE Do 1. I, T 28K ELE RGN, 1V AV 9K EL B R, ARk 3R 5 Bk b
A, (HKEHIE UK IH ™R .
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