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Fig. 2 Flowchart of the improved MODIS ET algorithm (revised from Reference [58])
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Fig. 3 Spatial distribution of mean ET in the source region of the Yellow River from 2000 to 2014
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Tab. 1 ET distribution of different types of land use in the source region of the Yellow River from 2000 to 2014

L 2000-2003 4 2004-2007 4F: 2008-2011 4f 2012-20144F
Flpdem CPHETE  mAUL  PHETHE mRlLL SFHIET(H  diBU TFET(H A
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
O 538.98 74.76 533.92 74.21 535.95 74.19 559.35 74.10
i 549.14 7.38 554.56 7.37 553.76 7.37 583.39 7.37
TR H 557.60 3.82 563.54 3.84 565.05 3.84 588.95 3.85
FoSii 499.67 8.06 488.51 8.56 49351 8.53 506.94 8.51
HoAth 506.60 3.83 510.97 3.86 515.39 3.88 528.66 3.95
7Kk - 2.15 - 2.16 - 2.19 - 222
B2 HT R B, R[R] HR] 2SR ET 4340 FUEE 5 HOARDRH I ) b i A 28 Y AR
HHESAS B — 3tk , SRR P =2 A DUR JLAL . TR 32 B8 55 oK SOoK A A8

oK FHRPEHK 7 Y LA R LBl . MR A5 BRGS0, (AT B R K 73 78
S MR BEZE IS X B R IX A4 BT B s mkine K s At by s iR X R i AR 7.37% 247, X
T R AIER L, BRI S TABUR K, (ERARAAHR 2 T LI+ R = 0Kk 70 T 2%
TEER, JRZREAR S GEEDXT ET B ELBOR s R, AR s T X i 7 i R R
A, PRI Z b IR R B R, PR R ER 00 L, AH L T AR
TR EEAN T, BT B3R BB IIA 55 s BRI 2R Vb b . BBk O MRS £ TR SR 4 A,
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BJET I ARk g Wi ks S AR Py Rh LA HIZE Y, 4R 2 4F-F- 2 ET £ )i
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Fig. 8 Correlations for ET and air temperature, ET and precipitation, and ET and relative humidity
in the source region of the Yellow River from 2000 to 2014
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Fig. 9 Spatial distribution of partial correlation coefficient for ET and air temperature (a), and ET and precipitation (b)
in the source region of the Yellow River from 2000 to 2014
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Fig. 10 Spatial distribution of multiple correlation coefficients of ET and climatic factors
in the source region of the Yellow River from 2000 to 2014
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Tab. 2 Regionalization rules of driving factors for ET in the source region of the Yellow River
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Fig. 11 Spatial regions of ET driven by different factors in the source region of the Yellow River from 2000 to 2014
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Spatio-temporal characteristics of evapotranspiration and
its relationship with climate factors in the source region of
the Yellow River from 2000 to 2014
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Abstract: Located at the eastern margin of the Tibetan Plateau, the source region of the Yellow
River is an important ecological security shelter for economic development in Southwest
China, with its unique natural habitats and abundant natural resources. Based on the data of 18
meteorological stations within and around the source region, map of China vegetation types (1:
1000,000) and DEM data, and using the methods of trend analysis, relative inter- annual
variation and correlation analysis, we selected MODIS evapotranspiration (ET) as the main
data source to research the spatio- temporal characteristics of ET and its variation under
different land use types as well as its relationship with climate factors in the study area from
2000 to 2014. The results indicate that: (1) the regional differentiation of mean ET over years is
obvious, the northern ET is significantly weaker than that of the central and southeastern parts,
and the strongest ET is observed in the southeastern part. The multi-year mean value of ET is
538.61 mm/a, and the anomaly relative variation is obvious. In addition, the trend of inter-
annual variation of ET decreases firstly and then increases, and the trend variation rate is 0.44
mm/a. (2) During the study period, the ET shows a periodic unimodal trend and peaks in July.
Moreover, seasonal differences of ET are apparent in the source region of the Yellow River, and
the highest value of ET reaches 188.14 mm/a in summer, followed by spring and autumn, yet
the lowest is only 97.15 mm/a in winter. (3) From 2000 to 2014, the value of ET in different
types of land use has a similar regular pattern, namely: wetland > forest > grassland > other
types > bare land. On the whole, the value of ET in each type of land use increases gradually.
(4) According to the correlation analysis results, there are positive correlations between ET and
air temperature, as well as between ET and precipitation, while ET has a negative correlation
with relative humidity. The effect of precipitation on ET is stronger than that of air temperature.
Furthermore, the result of ET driven by different factors demonstrates that the climate-driven
region of ET is predominantly precipitation-driven in the source region of the Yellow River.
Keywords: evapotranspiration (ET); spatio-temporal characteristics; climatic factors; MODIS;
the source region of the Yellow River



