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Hai River Basin (HRB) and its eseo

hydrological changes o°

* A basin under human
exploitation for thousands of
years;

* Area: 318, 000 km?;
* Population: ~100 million;

* 15% of China’s industrial
production;

* 30% of China’s grain
production;

* Pr=500~700 mm; Ta =14 C;

* water resource ~300 m3/caply;



The typical cropping mode of NCR

Winter wheat
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Summer maize
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Grain yield:
5.3t/ha (irrigation)
3.6t/ha (rain-fed)

Precipitation:
127.7mm

Crop water requirement:
429.4mm

Irrigation requirement:
301.7mm

7.4t/ha (irrigation)
4.7t/ha (rain-fed)

288.6mm

433.1mm

144.5mm

Data source: Luancheng agro-ecosystem station (sun et al, 2007)



ground water depth (m)
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Annual change of groundwater depth, Pengjiazhuang (Luancheng)



Runoff variation by comparison of 1980-2000 with 1956-1979
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Total water use / usable water resources in China
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W ater level

Schematic Map of Land Subsidence in North China oo
Plain (1986-2004)
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Explanation
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1 flood plain zone
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- Agricultural sector shares more

L

- than 70% of total water use.



Ecosystem
degradation due to
water shortage
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Significant drying
and warming trend
in past 50 years!
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(Liu et al. 2009)



The Trend of Surface Wetness Index in Chinéggt
from 1951 to 2006 (Z G Ma) o
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wettingtrend Significant
drying trend
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The significant drying trend is mainly in semi-
arid area in China
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Agricultural water resources

® Agriculture is the largest water use sector (>
70%)

® |rrigation development contributes most to
yield increasing
® |rrigation alters hydrological cycle

® Agricultural water use closely relates to
regional energy and water budgets, and
affects regional climate



Questions... o

® Energy partitioning process?

® Transformation of irrigation water?
® Agricultural water consumption
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;2 « |® Crop water demand/consumption,
e '3 WUE?
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E €| consumption?
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and water saving at reglonal
scale?
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So, at farm scale.....
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Energy and water balances as influenced by EEE:.

moisture and phenology °oer
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Ener

y balance at Liaocheng
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At regional scale, remote sensing+modeling
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Across-basin Large-scale DTVGM distributed hydrological model
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Groundwater management based on ET in Hali
river basin, North China
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NGU Spatial Distribution Map from 2002to 2004 in the Hai Basin

Wu et al. 2008



Quantifying human activity intensity:
a perspective of land use

Land Use Map of

Haihe River Basin ™
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Shi Yusheng, Master thesis, 2009



Impacts of land use change +

ET change Ro change Change in aridity index

Reforestation?

Relative change (%)
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Shi Yusheng, Master thesis, 2009



Main efforts in near future

® Monitoring and modeling hydrological cycle at
multi-scales
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. i Luancheng: GW irrigation
' New observing systems launched from 2007 n

= - ® new site at yellow river irrigated region
;. ¢ (Liaocheng, SD)

® Observations at the 2 stations
O Eddy correlation systems
(H, LE, Fco2, etc.)
O Large Aperture Scintillometer
(path length: 0.9km & 2.3 km )

O Isotopic monitoring

(ralnw soilw, plantw, gw, vapor

: :' v;)- u'-":ni.@.

*: NOAA/AVHRR image of NCP.
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Monitoring and modeling water
balances at multi-scale ..

Scaling-up to
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LAS observation at Luancheng
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Path length: 2300 m
Path height of receiver: 16.5 m

Path height of transmitter: 16.5
m

Averaging period: 10 min
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Monitoring groundwater table eoo?
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Isotope water sampling at 2 sites
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Initial isotopic results
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