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Application of Shuttleworth-Wallace Model in Hanjiang
River Basin Using AVHRR NDVI Data
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Abstract: Using AVHRR NDVI ( normalized difference vegetation index), IGBP land cover and CRU
meteorological database, potential evapotranspiration ( PET) over Hanjiang River basin in 1981 — 2000
was estimated by Shuttleworth-Wallace (S-W) model. Spatially, PET was distributed over the basin
strikingly non-uniformly from 714. 8 mm to 1 570. 7 mm yearly, mainly because of the influence of land
cover types and geographical location. Temporally, PET changed significantly with vegetation seasonal
development, thus with vegetation leaf area index ( LAI). Temporal and spatial resolutions of input data
greatly affected PET estimation accuracy. Compared with Thornthwaite formula and FAO-56 method, S-W
model can reflect the effects of vegetation change on PET very well. By applying the derived PET to a dis-
tributed hydrological model - BTOPMC, good results was achieved in the Hanjiang River basin.
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Fig. 1  Drainage networks and IGBP land cover in Hanjiang river basin
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Table 1  Characteristic values of annual PET over Hanjiang river basin and at some specific points
(OACH ERC sl M2 M3 M4 M5
7 115°13' - 117°09'E 116°25'10. 9"E 116°30'15. 1"E 115°41'00. 24"E 115°53'17. 8"E  115°58'33.9"E
HEF 23°17' -26°05'N 25°41'09. 6"N  24°53'5.64"N 23°53'21.48"N 24°12'01.8"N 24°11'33.72"N
MRS E&EHMARRRIEONE RIEY WORELAR R AR AR KA
S-W RS PET (mm/a) (JH NDVI)
H/ME () 1043 (1984) 878 (1984) 1082 (1984) 716 (1985) 1253 (1984) 1009 (1982)
wRME (1) 1248 (1999) 1101 (1986) 1312 (1999) 876 (1999) 1557 (1999) 1242 (1998)
ZARSE A 1 146 1 001 1201 801 1 406 1 136

STDEV (RSD) 59.7 (5.2%)

66.9 (6.7% ) 67.8 (5.6%) 49.1 (6.1%) 88.6 (6.3%) 67.2 (5.9%)

S-W AUl 31 PET (mm/a) (f1) NDVI)

LA IH 1 070 910 1152 756 1 331 1043
Thornthwaite 23 [ %.f¥) PET (mm/a)
LA IH 1015 979 1018 1071 1110 1110

STDEV (RSD) 28.7 (2.8%)

25.7 (2.6%) 29.6 (2.9%) 35.2 (3.3%) 35.7 (3.2%) 35.7 (3.2%)

FAO-56 7M1 RET (mm/a)
ZAEEE 1 068 1022
STDEV (RSD) 39.4 (3.7%)

1067 1113 1145 1140

36.6 (3.6%) 38.9 (3.6%) 47.7 (4.3%) 42.6 (3.7%) 42.8 (3.8%)
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Fig. 3 Annual PET over Hanjiang river basin

averaged in 1981 —2000
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Fig. 4 Seasonal change of LAl and PET at different sites
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BTOPMC XJ 8 VT3 3k iP5 Sk B . LA 22
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TR

2 BTOPMC 7E8f VLI AL LIITAN

Table 2 Evaluation of BTOPMC in Hanjiang river basin modeling

Y%

K3 E#i B K il RS
. ns 80.8 82.8 80.9 82.2 85.1
N Vol 91.1 93.9 96. 8 98.5 94. 1
. ns 73.6 75.5 76.0 75.5 81.6
S Vol 89. 1 92.3 96. 1 97.5 97.2
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