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Variation Trend Analysis of Major (Qimatic Variables and Runoff in the Longchuan River Basin
ZHAO Cure, DING Werrong
(School of Tourism and Geograp hic Sciences, Yunnan Normal University, Kunming 650500, China)

Abstract: In this study, the long term trends of monthly temperature and precipitation from 1970 to 2009 and annual runoff data

from 1961 to 2008 in the Longchuan River Basin were analyzed using the nomr parametric Manir Kendall method. In addition, the

R/S method was used to investigate the continuity of the time series data of annual temperature, precipitation, and runoff in the

basin and to estimate the Hurst exponent for each index, which can be used to estimate the variation trends of temperature, pre

cipitation, and runoff quantitatively. The results showed that (1) precipitation has an insignificant increasing trend in the basin

and it will continue to increase, especially at Y uanmou station; ( 2) temperature has a significant increasing trend in the basin and

it will continue to increase;and ( 3) runoff has an insignificant decreasing trend in the basin and it will continue to decrease but

without strong continuity.
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Fig. 1 Distribution of meteorological and hydrological stations

in the L ongchuan River Basin
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Table 1 M-K trend values of seasonal and annual

average precipitation in the Longchuan River Basin

S 24 HF FES ®ZF X7 Ty
2 1.51 1.06 -0.41  0.92 0.97
BE 2. 64 0.31 -0.90 0.77 0.55
RS 2.64 0.24 -0.50 0.61 0.65
Ik 3.06 0 - 0.83 1.30 0.73
Kk 318 -0.50 0.73 1. 11 1.17
TG 3.02 - 0.16 0.02 0.78 3.11

ZENT RN B K 2246 B Hurst [H VMR 453 (R 2) R
HH: 2% 3 A4S 3 K & Hurst HI KT 0.5, BPyis Rk
MR K B 50 22 1 908 35 L BOMRL, oot Bk 2 I 4F
Mok 2 MEOBA MR TR . BT & ul s K &
Hurst {5 ¥KT 0.5, 4 2200 i (¥ K, B 20k 22 L 2 Mk
BeR, WA R = B F i B K A Lo fF s K
AT 1) RS 2R 1) k22 A A5 1 B K B a5 i
ZIALE T e KSR, BROK S ( H = 0. 44< 0. 5) 4b, R

2 Hurst
Table 2 Hurst values of seasonal and annual average

precipitation in the Longchuan River Basin

i A HF e s A7 T
o 0.54 0.70 0. 67 0.09 0.62
BIE 0.73 0.56 0. 66 0.03 0. 66
[FES] 0. 68 0.61 0.57 0.24 0.52
ez 0. 69 0.70 0.44 0.16 0.70
Kk 0.75 0.67 0.63 0.25 0. 60
TG 0.77 0.58 0.57 -0.03 0.71
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Fig.2 M-K trend values of seasonal and annual average

tem perature in the Longchuan River Basin
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Fig.3 Hurst values of seasonal and annual average temperature
at 6 meteorological stations in the Longchuan River Basin
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Table 3 M-K trend/ Hurst values for runoff data time series

in the Longchuan river basin

Z ] HE " K= A7
MK -0.13 0.90 -0.08 -0.10 - 1.00
Hurstfi  0.56 0.72 0.54 0.53 0.70
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Fig.4 Change of runoff of the Longchuan river basin

FA A [ /K L SR AR 2 9D B A e, T AR A ZE IR K N Bk
[ R KPR R I R o = 5 N R 17 W 1 I R
S TR R B BT, 548 LR AT A
B FARL . AT, HhAb VT FA 75 1L X (1) JGiE AR I
HAE R IS, RIBR B ZE A1 HoAth ZE 15 1 A A0 5 I R B
i, 10 ok B 2ok oD A0 A 2 K R R

HH LI i D] 2 B R A TR AR IR RO )1 VLR S8 Adb
B FAR IR A — e 00 R o U B U X AL T
VA L, R A BRI AR IR (0 ST, K RIS
Sk 1) B YRR U AL T4 VB VE T A 4 Hh X,
FERE 25, B BT A 0 R WK o 1k FEBURE, AR MR W o5
A, H IO THT AR 1 b 5% BT 25 35 1T 19 3K K TR R 5
UG, L 1 75 BORF R A4 KV T b3 s 23R8 K g B k4T
K R R e M 5T VR B, A4S % X 3R OK AT B, AR
FAAR AR SRS 4 282 4 21X AR i #

T NP AE AR gl D> (H D fa A A B 3%, 1X 5 T
A2 ENTILE WA WP Wikt (T 704030 e
BRI [i) B DA B e B ) 7K ST 3l R B AS — FE IGE R o IR
FoKES AR R R OCR, T 25 R oK &, mikn
AR 2B 7= 3 B S KR TR I g e %, MR i FE A
Y41 2 N IWETT, 20 4D 70 4E AR = w5 AR 74, 1986 4E T
U e 05, AEL G I 2 4 5 Aoty e T AR/, A 19 5 X
(IR Kt AE R > o A 0S) 25 A (R 9T 36 W 2 A S
KRR 0GR LSS A8 32 B 55 7 o IR0 AR AR AR AN
s KR TREAT s R R 38 et B A4k, bR K A7 BRI
B K = Gt sk /N s R K R R oK T 6 ARG R 1EH,
{15 I A AR TR o B REAE M & BRI R, TR
NP7 K H O ATE K SRS B 8900, s P oKk
G Sl M At 7K R R R sk 1 455 P RT3 R A2 9

5

(1) Je )T Uk 2 AR K AT B T i #5E B THE A
FHo BAFHRE A KER L@, TR TR
TE S AN LA %3 5 1 _ETH i B0 8 5 B B U e

KE TR, FREEARNEE . bk 508 TRk
AR R, AT GRS B OK BT A B R
R/S VES Hr 45 HH IR SR AT P /K B8 g I, I rposilE
PR S I A B AR S TR 5

(2) Je )INT 3Bk AE~F 1 < ek 22 BT s, B BT
EARTE I = PR N N SR R = Sy ]
AR T A WA AT R A M LA 2, G
G e =P K S o o L o 1 R S
W EAERAARNEE, S EE T AR T REA
FHo A R/S PR ANAR SR Ak Y K SR 2R
AL .

(3) MBARR RO E AR EE . FERRRER
TR, B KR AR R R, Rk 20 #4070
FERMBR R 60 FARD 17%, 80 £ X Lk 70 £4E4R Jk >
27%, 90 AR L 80 FEACHE i 64% , 21 14l Lk 20 12 90 4=
RIED 8. 7% » A KFIL MG B4k 4L 2 Fradh, (B
St

(4) ABRAARAZBE A AL T 2 (AR B 2 1T
U TRLR B K AR A PR DR, B M AR A R AR S 2T IR

R AT R A . AT RESER R I A &, e )1
VLI N AZ B RF IE I KRR I AR ARSI B LR, JERE &
BRI K 5 R FH , i v K R I R AR, b KT G K
RIS .

(References) :

[1] IPCC. IPCC Fourth Assessment Report ( AR4). Cambridge:
Cambridge U niversity Press. 2007.

[2]  HoP#k, BAE, o0& 5, &8 Je)IVTH AR WAL B 3 S K
BRJE A P E AT ] T EARA KR K HE, 2011, (5): 6 10.
(MA Pingsen, GU Shixiang, M AO Chang shu, et al. Research
on the Trend of the Runoff and Rational Allocation of Water
Resources in the Longchuanjiang River Basin[ J]. China Rural
Water and Hydropower, 2011, (5): 6 10. (in Chinese))

[3] RzMg, B2, K, 5. A 23 X R AR R0 AR 1
TR 23 At — DA AT b 30 R N YT Bk ) T, k2% i,
2006, (S2):73 80. (ZHU Yurmei, LV X1 xi,ZHOU Yue, et
al. The Sensitivity Analysis of LRGR Runoff for Climate
Change in Longchuanjiang Basin the Upper Reaches of the
Yangtze River[ J]. Chinese Science Bulletin, 2006, ( S2): 73 80.
(in Chinese))

[4] T3, BEA, BIDE. ZSARIREEN B le LA SR 6 3R 23
Wi N 58 3 0. F UK #E I, 2011, (2): F4. DING Wer rong
LV Xrxi, MING Qing zhong. Response of Water Cycle Factors
to Changing Environment in Longchuanjiang River Basin[ J].
Water saving irrigation, 2011, (2): I-4. (in Chinese))

[5]  Afakde, T30, HeT Morlet /)N ¥ IR VLS AE AR AR A6 )
JESITE > Bt SN 0] . RS Y e 4 LR 2 AL AR,
2011,27(6):36-41. ( HE Jirr hua, DING Werr rong. Period A-
nalysis and Trend Forecasting Annual Runoff in LongChuarr
jiang River Basin Based on M orlet Wavelet Function[ J]. Jour
nal of Simao Teachers College, 2011, 27(6): 3641. (in Cht
nese))

(T 4% 54 0)

KL KER < 41 ¢



F12% BFE 28 WACKE AR 2014 F 5% 38

[2]

[4]

[ 5]

Qssessment and Qpportionment of Pollution Sources of Gomti
River (India) using Multivariate Statistical Techniques A Case
Study[ J]. Analytica Chimica Acta, 2005, 538(1-2) : 355 374.

MUK, 2, EEA. TR A9 o) A0 B e T
MO ARG R LT . R K AT S KRR, 2012, 10
(3): 5861. (YAN Mirrfei, PENG Yong, WANG Guoli. Ay
plication of Variable Fuzzy Sets Model Based on Entropy
Weight in Groundwater Quality Assessment of Dalian[ J].
Soutlrte North Water Diversion and Water Science & Teclr
nology, 2012, 10(3) : 58 61. (in Chinese))

KR, M, A, S5 G KT SR BT KTV T YLK
JEVEAR J] . FE /KRR 5 KR B, 2010, 8(5): 122 124. (ZHU
Yehua,ZENG Tao, YANG Jun, et al. Water Quality Assess
ment in Shashiof the Yangtze River by Comprehensive Water
Quality Index[J]. Southrto North Water Diversion and Water
Science & T echnology, 2010, 8(5) : 122- 124. (in Chinese))

U.S.EPA. The Risk Assessment Guidelines of 1986 R].EPA/
600/ 18 87/ 045. Washington DC: Office of Emergency and Re
medial Response, U.S. EPA, 1986.

Said Muhammada, M . Tahir Shah, Sardar Khan. Arsenic H ealth
Risk Assessment in Drinking Water and Source Apportiomr
ment using Multivariate Statistical T ech niques in Kohistan Re
gion, Northern Pakistan[]J]. Food and Chemical Toxicology,
2010, 48( 10) : 2855 2864.

PUREL, 3224, W06 WY, 45 LT Bh AT 20 T (KK PR A e
PR ZEA VP J] . W 2 23R (AR BRI L 2010, 37(9)
73 78. (ZHU Hurna, YUNA Xing zhong, ZENG Guang
ming, et al. Integrated Assessment of the Environmental
Health Risks of Water Sources Based on Dynamic Cluster A-
nalysis[J]. Journal of Hunan University ( Natural Sciences),
2010, 37(9): 73 78. (in Chinese))

ARG BE T AN 5T A BN AR AR U K PR R XSS PR AL

[8]

(9]

[10]

[11]

[12]

[13]

[ 14]

JKFIZE4H], 2007, 38( 8): 895 900. ( LI Rurzhong. Assessment
for Environmental Health of Urban Water Supply Source
Based on Uncertain Information[J]. Journal of Hydraulic Exrr
gineering, 2007, 38( 8) : 895 900. (in Chinese))

e i R M D B 23 DA 2 o [ DO+ VRIS ML L
50 EZK R K B R AR, 2010: 129 130. (Editorial Committee of
Encydopedia of Rivers and Lakes in China. Encydopedia of Rivers
and Lakes in China Section of Huaihe River Bssin[ M]. Beijing:
China Water & Power Press, 2010: 129- 130. (in Chinese) )

KR AR v 7 R v e 4 Pk T ORI K st 22 4tk
BEPFA BRI RY . AL 52 7K R ) v Iy 00 R v v e,
2005 . (Water Resources and Hydropower Planning and De
sign General Institute, MW R. T he T echnical Details of Natiomr
al City Drinking Water Sources Safety Evaluation] R]. Beijing:
Water Resources and Hydropower Planning and Design Gener
al Institute, MWR, 2005. (in Chinese))

GB 38382002, 1 & A E& JLAI [ b % K IR B3 R ArvE] S).

(GB 38382002, Surface Water Quality Standards of the Peo-

plé s Republic of China[ S]. (in Chinese))

U. S. EPA. Super fund public health evaluation manual[ S].

EPA/ 540/ 186060, 1986.

U.S. EPA. Supplement rik assessment Part1. Guidance for public
health risk assessment[S]. EPA, 601/ 528922001, 1989.

Kannan Krishnan, Joel Paterson, David T Williams. Health Rk
Assessment of Drinking Water Contaminants in Canada the A pplr

cability of Mixture Risk Assessment Methods[J]. Regulatory Tox-

icology and Phamacology, 1997, 26( 2) : 179 187.

WG H, SR, BhBURK, S5 KPR AL e XU PO 525 e LN
[J]. K FLBEVERL 2%, 1997, 15(4) : 28-33. (ZENG Guang ming,

ZHUO Li, ZHONG Zheng lin, et al. Assessment Models for
Water Environmental Health Risk Analysis[J]. Water Re

sources and Power, 1997, 15(4) : 28 33. (in Chinese))

(LE#F 417

[6]

FAREME, B4 A RS Al Man Kendall 925 £5 45 53 #17K 3C 16 ) 3
B KSR [ 3A45 4E] 1] . Journal of Water Resources & Water
E ngineering, 2008, 19(3):4F44. (YU Yarrsheng, CHEN Xing
wei. Analysis of Future Trend Characteristics of Hydrological
Time Series Based on RS and M ann - Kendall methods[ J].
Journal of Water Resources & Water Engineering, 2008, 19
(3):41-44. (in Chinese))

I, R AVETE I B RS AR R
VRSN HTL D). B R, 2009, 31(9) : 1498 1505. (WANG Jie,
XU Zong xue. Long term Trend and the Sustainability of Air
T em perature and Precipitation in the Baiyangdian Basin[ J]. Re
sources Science, 2009, 31(9) : 1498 1505. (in Chinese))

IRGREE, B B, W R A7 AR 2 A G R AR iR AR
A HT ). IR, 2007, 29(5): 12 128. (XU Zong xue,
LI Zhar ling, SHI Xiackun. Long term Trends of Climatic
Variables and Runoff in the Shiyang River Basin[ J]. Resources
Scien ce, 2007, 29(5) : 12- 128. (in Chinese) )

BER, J2E, AR T, A VU R TR A I K28 AR B E b
[J]. AR KL, 2010, 41 (3): 1720. (FAN Yi, ZHOU Yun,
ZOU Yue et al. Analysis on Change Trend of Precipitation and

5S4+ HB5HE

[ 10]

[ 1]

[12]

[13]

Evaporation in Dry-hot Valley in Southwest China[ J]. Yangtze
River, 2010, 41(3) : 17 20. (in Chinese) )
Mandelbrot B B, Wallis J R. Some Long run Properties of Ge
ographysical Records [ J]. Water Resource Research, 1969, 5
(2):321-340.

M andelbrot B B, Wallis J R. Robustness of the Rescaled Range
R/S in the M easurement of Noncyclic Long-run Statistical
Dependence [ J]. Water Resource Research, 1969b, 5 ( 4):
967 988.

TN, it R I 50 4F 25 B XA AR AE 43 A 0] .
PRl 3E i, 2008, 27 (5): 1926. (CHENG Jiar gang, XIE
Ming en. T he Analysis of Regional Climate Change Features
over Yunnan in Recent 50 Years[ J]. Progress in Geography,
2008, 27(5) : 19-26. (in Chinese))

Ztheh, B2 B K AR AR A B NN AR R B K )]
JIK 2240 ( TRERI AR L 2006, 38( 5): 58 64. (JIANG Shi
zhong, LIANG Chuan. The Influence of Precipitation and
Vegetation Change on the Runoff of Longchuanjiang River
[J]. Journal of SiChuan University( E ngineering Science Edr

tion), 2006, 38(5) : 58 64. (in Chinese))



