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Tab. 1 The contribution area, percentage of forest cover, average annual stream flow, precipitation and
Epan for 38 hydrological stations in He—-Long section of the middle Yellow River

WA KK ST P TH AR MU ZETHRRE  ZETHRKE ZETHBEER
(A, km?) (f, %) (R, mm) (P mm) (Epan, mm)
1 EfINEH 3175 0.04 33.1 365.9 2014
2 P A 1263 0.97 40.7 384.6 2034
3 IR )| 8645 0.87 55.7 361.1 2103
4 MY R 3839 0.15 40.4 345.8 2151
5 i B AT 1527 0.76 52.8 356.7 2081
6 i HF AR 7298 0.86 54.6 356.4 2112
7 R FE) 3253 0.23 89.0 375.0 2055
8 )R I i K 2095 0.08 111.5 368.4 2072
9 i i R 1121 0.56 37.6 386.3 1995
10 LM A E ) 29662 1.07 33.2 362.2 1997
11 JE5E I BH 2 662 0.62 343 413.2 1811
12 T 5@ T A 5] 807 0.05 305 392.1 1897
13 JE @ i 5T 187 0.06 38.0 4025 1903
14 ToEI T 5Kl 23422 1.00 33.0 347.9 2035
15 Jo s i B it 327 0.00 35.7 3754 1939
16 JosE it 1l 2415 0.04 21.0 3784 1917
17 JE 5 T 5 it 2452 0.00 311 316.9 2148
18 JE 5 ] Ly i Uy 371 0.08 37.9 391.0 1929
19 T I A 15325 1.32 29.4 342.2 2025
20 i T AL )| 3468 4.97 39.3 455.0 1730
21 V&I T K 913 3.96 413 4443 1734
22 JESTH 23 5% 5891 9.72 34.4 469.7 1665
23 JEiA Gk 2 3208 4.23 39.0 455.9 1693
24 FiEjA] A 719 24.77 345 488.1 1609
25 FEI] A7 479 7.72 37.2 4387 1720
26 JEIA 2 3 1334 3.77 40.0 4455 1723
27 BT ] 1662 47.99 20.0 506.7 1607
28 = I A 1121 65.32 16.2 507.9 1596
29 fEE NIRAS 2141 72.73 28.2 527.6 1580
30 £ )i IH B 1562 441 1.1 4116 1942
31 RE )T i 2881 10.25 10.8 4243 1943
32 B ITHERF - EL 650 (3¢ H-uk) 33.98 28.2 4459 1950
33 IEE S K 283 427 315 431.1 1947
34 KT AR KB 1873 11.03 25.4 447.6 1923
35 =1 JG Kk 4102 21.09 428 470.9 1858
36 i I E VA 1023 6.38 25.7 478.1 1778
37 WK K5 3992 28.20 227 4838 1714
38 J& )13+ 436 37.85 20.9 493.2 1658
w=12.0 , 1- 3 w=0.1 , 6
=0.5 5 , 4b, 4- 5 , 1-
, 6 , 3 ( 4b),
3 w o, N ,
2.0 (2), 3 W ( 2,
, 36 ( o),

Zhang  (2001) , (d,
(E)), , 0.85 0.73 0.94 0.89
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Tab. 3 Statistics for both the Zhang's model and locally calibrated model outputs
compared to the observations at the 36 catchments, in He-Long section of the middle
Yellow River

’ il it MR (n=36) T (n=36)
B HtEs% BB iESH
—EEIRRE (dh) 0.85 0.94 0.21 0.63
HHRH (BE) 0.73 0.89 -0.72 0.28
/N IRMAIH RS (Slope) 1.01 1.00 0.70 0.94
7= (Bias, mm) 6.60 1.00 -6.6 -1.0
X Z (RE, %) 3.60 1.50 42.7 18.0
Y759 (RMSE, mm) 17.2 7.90 17.2 7.90
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The Mean Annual Water Balance in Hekou—Longmen Section of
the Middle Yellow River:
Testing of the Catchment Scale Water Balance Model and Its Calibration

ZHANG Xiaoping"? ZHANG Luv’, MU Xingmin"?, LI Rui"?
(1. Institute of Soil and Water Conservation, Northwest Agriculture and Forest University, Yangling, 712100, Shaanxi, China;
2. Institute of Soil and Water Conservation, CAS, Yangling 712100, Shaanxi, China;
3. CSIRO Land and Water, Christian Laboratory, GPO Box 1666, Canberra, ACT, 2601, Australia)

Abstract: Ecosystem health and sustainability of social and economic development in arid and
semi-arid regions depends on water availability. To study the responses of water balance
components to the different land cover on mean annual scale, the data of streamflow,
precipitation and Epan from 1980 to 2000 in the He-Long section (briefly for Hekou-Longmen
section) of the middle reaches of the Yellow River, were used to test and calibrate the water
balance model set up by Zhang in 2001. The results showed that the model was able to
accurately simulate average annual evapotranspiration, but not average annual streamflow
when compared with streamflow measurements from 38 hydrologic stations in the study area.
Using the optimized parameters, the index of agreement between modeled and observed
evaporation increased from 0.89 to 0.94, and the relative error and root mean square error
decreased from 3.6% and 17.2 mm to 1.5% and 7.9 mm. The index of agreement for
streamflow increased from 0.21 to 0.63 and the relative error decreased from 42.7% to 18.0%.
Hierarchical cluster analysis showed that 3 types of water cycles exist due to the different land
cover types. The parameter optimization showed that due to the effects of forest interception,
the evaporation coefficient (ET/P) in the southern part of the He-Long section is fairly high so
the region is suitable for the parameter w 1.61. For the influence of sandy soil and high
groundwater, the evaporation coefficient in the northwestern region is low, so that for this
region the parameter value of 0.10 was used. In the middle part of the He-Long section, it is
fit for the parameter value of 0.45.

Key words: parameter optimization; average annual; water cycle principle; land cover; the
middle reaches of the Yellow River



