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Abstract: To quantitatively analyse the influence of climate change and human activities on Honghu Lake, the water surface area
of Honghu Lake was extracted using multi-temporal remote sensing imagery including Landsat MSS, TM, ETM+ and HJ-1 CCD
from the 1970’s onward. Regression analysis was used to obtain relationships between lake area and precipitation, precipitation
days, and evaporation. The results show that there was a relatively large difference in lake area between different years and the
area decreased over 40 years, especially in the middle and late 2000°s. The area was influenced by precipitation, and the decreasing
number of precipitation days had negative implications for Honghu Lake water levels. Increasing human activity contributed to a
reduction of lake area. The regression coefficients of climate and human activities to lake area were 0.78 and 0.50, respectively,
which suggests the impact of climate change on the lake area is greater than the impact of human activities. However, the impact
of human activities on lake area has gradually increased in recent years. Less precipitation and the expanding influence of human
activities are the main causes of the reduced area of Honghu Lake in the middle and late 2000’s.
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Table 1 Remote sensing imagery data list

B DE/MERE SHPHE/m HH#A DE/fER=R HPHE/m

1973-11-02 Landsat/MSS 60 1999-12-24 Landsat/ETM+ 30
1976-11-14 Landsat/MSS 60 2000-10-07 Landsat/ETM+ 30
1978-10-16 Landsat/MSS 60 2001-09-24 Landsat/ETM+ 30
1979-11-07 Landsat/MSS 60 2002-10-13 Landsat/ETM+ 30
1980-11-02 Landsat/MSS 60 2003-10-16 Landsat/ETM+ 30
1982-11-10 Landsat/MSS 60 2005-09-11 Landsat/ETM+ 30
1984-09-17 Landsat/MSS 30 2006-10-16 Landsat/ETM+ 30
1987-09-26  Landsat/TM 30 2008-10-24 HJ/CCD 30
1993-10-12  Landsat/TM 30 2009-10-01 HJ/CCD 30
1994-09-29 Landsat/TM 30 2010-09-17 Landsat/ETM+ 30
1996-10-04  Landsat/TM 30 2011-10-07 HJ/CCD 30
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Fig. 1 The biomass index transformations

(a) 1973-11-02, Landsat/MSS (b) 1978-10-16, Landsat/MSS

(e) 2000-10-07, Landsat/ETM+ (f) 2006-10-16, Landsat/ETM+

R e

Sof 2% 18] 43 #2252 $130 m X 30 mf¥)Landsat/TM.
ETM+HIHI/CCD# ¥, @IIPCAE A H, 2
WEBSLBHREWE—E5E, G HE (TM/
ETM+/CCD% 3% ) ML 4h (TM/ETM+/CCD%S
AU B HARA A — R R 2 (NDVIDD HF1E
S8, DARAR TR AK R A et G E — A K R 4R 3
(MNDWD) FRfEZ4, BBy KAk,
SR X (ROD A, SR & ABISR LT
1772, I Ras Rt A7 /Nt S By I i g 55
SR AL T, BBIPEKE S MEE, B2
RS F) TR SRR A5 823 8] 43 A B o
1.2.2 HAu#ie

W AR LI TITL - 50000 ()£ b ¥ B H T 18 AR

(c) 1984-08-17, Landsat/MSS (d) 1996-10-04, Landsat/TM

(9) 2010-09-17, Landsat/ETM+ (h) 2011-10-07, HJ-1A/CCD
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Fig. 2 Spatial distribution of Honghu Lake’s water surface observed by multi-temporal satellite
(Where the blue parts are the water surface in Honghu Lake)
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Fig. 3 The annual variation of Honghu Lake water surface area
(a), precipitation and evaporation (b), precipitation days (c), and GDP (d)
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Fig. 4 The correlations between area and precipitation
between the periods of 1973-2011 (a), 1973-2002 (b) and
2003-2011 (c)
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Fig. 5 The correlation between lake area and precipitation days
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Fig. 6 The correlation between lake area and evaporation
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