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Table 1 Key hydrological and ecological variables/parameters to be observed in HHIWATER
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Table 2 Airborne remote sensing instruments to be used in the HIWATER
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+CCD m( AGL) 75° 1 ’ '
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Table 4 Automatic meteorological stations and flux towers to be established in the HIWATER
and existing research stations in the Heihe River Basin
/°E /°N
/ m ( )
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6 100. 646 38.02 3131 2013 (1 )
7 100.417 37.986 3538 2013 (1 )
8 100.519 38.091 3559 2013 (1 )
9 98.946 38.833 37175 2013 (1 )
10 100. 17 38.809 1 740 2013 (1 )
11 99.930 38.423 3052 2012 ( )
12 100. 38 38.555 2731 2009 ( )
13 100. 455 38.563 2 600 2011 ( )
14 100. 303 38.89%4 1571 2012.05—2013
15 100. 49 38.79 1 582 2012.05—2013
16 100. 448 38.974 1 460 2010—2013
17 100. 317 38.767 1726 2008—2013
18 100. 133 39.333 1378 2008 ( )
19 101.238 42.02 878 2013 (1 )
20 99. 883 38.269 2 980 2009 ( )
21 100. 13 39.35 1382 2006 ( )
22 101.053 42.033 920 2009 ( )
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HiWATER: An Integrated Remote Sensing Experiment on Hydrological
and Ecological Processes in the Heihe River Basin

Li Xin' Liu Shaomin® Ma Mingguo' Xiao Qing’ Liu Qinhuo’ Jin Rui'
Che Tao' Wang Weizhen' Qi Yuan' Li Hongyi' Zhu Gaofeng' Guo Jianwen'
Ran Youhua' Wen Jianguang® Wang Shuguo'

(1. Cold and Arid Regions Environmental and Engineering Research Institute Chinese Academy of Sciences
Lanzhou 730000 China; 2. Beijing Normal University Beijing 100875 China;
3. The State Key Laboratory of Remote Sensing Science Institute of Remote
Sensing Applications Chinese Academy of Sciences Beijing 100101 China)

Abstract: This paper introduces the background scientific objectives experiment components and implemen—
tation plan of the Heihe Watershed Allied Telemetry Experimental Research ( HHWATER) . The overall objective of
HiWATER is to improve the observability of hydrological and ecological processes to build a world—class river basin
observing system and to increase the applicability of remote sensing and other new generation observation tech—
niques in eco-hydrological studies and water resource management at basin scale. HIWATER encompasses funda—
mental experiments thematic experiments application experiments remote sensing methods development and
products generation and an integrated information system.

(1) Fundamental experiments: (1) Microwave radiometer imaging spectrometer thermal imaging camera
Light Detection and Ranging ( LIDAR) and other sensors will be used in the airborne missions to observe key eco—
hydrological parameters and at the meantime to develop and improve the remote sensing models and methods for the
retrieval of those variables. (2) To establish a comprehensive hydrometeorological observation network that will cover
the entire Heihe River Basin in order to provide more representative model parameters and forcing data and more
accurate ground truths. 3) An eco-hydrological Wireless Sensor Network ( WSN) will be established to capture the
spatialtemporal dynamics and variations of key forcing data eco-hydrological parameters and model state variables
over heterogeneous land surfaces. (4) Airborne sensors calibration and ground-based remote sensing experiments will
be conducted. Remote sensing products will be validated rest upon the WSN  in association with simultaneous in si—
tu measurements and other intensive observations.

(2) Thematic experiments: A multi-scale observation experiment on evapotranspiration will be performed over
heterogeneous land surfaces. Eddy Covariance ( EC) systems Large Aperture Scintillometer ( LAS) and Automat—
ic Weather Stations ( AWSs) will be intensively deployed to constitute an observing matrix to reveal the spatial het—
erogeneities of ET to identify the scale effects and achieve scale transformation of ET over heterogeneous land-
scapes and to provide elementary data sets for the development and validation of ET estimation models.

(3) Application experiments: Purposeful observation experiments will be performed in the upstream middle
stream and downstream of the Hiehe River Basin aiming at snow and frozen soil hydrology water balance in irri—
gation management and quantifying plant water consumption. Observed data sets and remote sensing products will
be used in distributed hydrological model coupled surface water-groundwater-erop growth model and ecological
water consumption model towards the areas of upstream middle stream and downstream. It is anticipated the ap—
plicability of remote sensing in integrated eco-hydrological studies and water resource management can be enhanced
by means of these empirical researches.

The intensive observations and field campaigns will be orderly undertaken in the middle stream upstream and
downstream of the Heihe River Basin from May 2012 to 2015. Dependent on various experiments remote sensing
products at basin scale for the key eco-hydrological variables will be created scale transformation approaches will
be explored and a multisource remote sensing data assimilation system will be eventually built.

Key words: Eco-hydrology; Remote sensing experiment; Watershed observing system; Heihe River Basin;

Airborne remote sensing; Hydrometeorology; Wireless sensor network; Validation of remote sensing products.



