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1
Tablel Water quality characterigics o rainfall , sream water , and water shed outlet flow
pH NO3 NH," K Na Ca Mg od Fb 2058 Mn Fe Zn
6.65 1303 081 117 0589 48 0333 089 8046 0823 00164 0.0217 14874
12 805 282 0151 155 0.982 2298 2366 0.074 1092 0.081 0.0018 0.0257 0.0185
817 0329 0025 121 0932 2971 4077 0118 1564 0.122 0.0036 0.0421 0.0200
ad Pb my/L
3.1.1 pH
, , pH 4.5, [5 7
, pH 1.4 152,
@B5749-85 , , pH 2004 8 24
pH 4.19, , pH 7.47, , pH 7.415 8.05
, pH ,
3.1.2 NO; NHS FOI
, NOs NOs ,
2.166 NO;
NO3 , 25.2%, NO3
NO3 , , 0.44
NHS FO3 NH, 81.8 %
97.0%, FO; 90.2% 85.2% NH,  POF
[8,9] FO?; , ’ ’
[10]
250 g/L ’ ’ ’ [10]'
FO;” ,
3.1.3 K Na Ca Mg
, K Na Ca Mg , K Na
, Ca Mg Ca 3.768 5.16 , Mg
6.11 11.24 | , Ca Mg . Ca
, Mg (1] Ca Mg
, K Na
3.1.4 Pb Cd Mn
, , Pb , , Cd,
[20] , P Mn , Cd
91.2% 85.8%, Pb 86.4% 80.6%, Mn 89.0% 78.0% ,
cd P Mn , Cd Po
Mn ,
1, Cd Pb Mn )
' , , Cd Pb Mn
Cd Pb Mn d

Mn
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3.1.5 Fe 2Zn
Fe ) Fe l
L m 1
3B5749-85 Zn 1.0mg/L , Zn
b ZF] b
L Zr] L
pH , : :
3.2
, 1998 - 2005 , 1 9
2 18 ; 15 , pH Mn
Fe Cd P 2 4 ,
y=Bo +Bilnx
Vy=Bo+B41/ x

y=Bo+Bix+Bx+  +B K
y :[30)?11 >P22 )Pkk
y:BO&X

21

Table 2 Correlation between water quality indicatorsand sream flow rate in branch 1 o the Huodigou water shed

pH NO4 NH; K Na Ca Mg cd Pb PO3 - Mn Fe Zn

0.092 -0.136 -0.342 -0.231 -0.132 054 029 -0240 0141 -0.35 -0.242 -0.140 -0.033

0. 087 0.544 0.682 0.158 0.441 0.071 0.246 0.097 0.157 0.114 0.084 0.086 0.259
0. 069 0.604 0.882 0.032 0.384 0.455 0.640 0.375 0.066 0.245 0.366 0.260 0.309

0.305 0.448 0.481 0.308 0.442 0.641 0.607 0.462 0.055 0.368 0.678 0.265 0.419
0.304 0.448 0.481 0.310 0.442 0.641 0.606 0.463 0.055 0.80 0.679 0.266 0.419

0.084 0.294 0.340 0.191 0.374 0.020 0.224 0.092 0.179 0.198 0.133 0.171
0.110 0.061 0.261 0.189 0.052 0.521  0.300 0.189 0.182 0.178 0.081  0.157
3 2

Table 3 Corredation between water quality indicators and stream flow rate in branch 2 of the Huodigou water shed

pH NO5 NH," K Na Ca Mg d Pb FO3 - Mn Fe Zn

0.02 -0.364 -0.405 -0.401 -0.395 -0.212 -0.505 043 -0.27/8 0250 -0.276 -0.244 -0.358

0.094 0.570 0.210 0.462 0.552 0.468 0.645 0.379 0.046 0.246 0.076 0.081 0.284
0.320 0.426 0.134 0.384 0.449 0.367 0.513 0.234 0.150 0.020 0.171 0.082 0.286
0.047 0.390 0.438 0.405 0.3 0.263 0.507 0.519 0.217 0.679 0.606 0.264 0.514
0.194 0.512 0.441 0.445 0.468 0.309 0.591 0.550 0.304 0.799 0.730 0.465 0.682
0. 107 0.351 0.422 0.426 0.473 0.425 0.612 0.352 0.120 0.078 0.245  0.49
0.035 0.214 0.591 0.403 0.382 0.166 0.527 0.413 0.320 0.314 0.449 0.670
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4
Table 4 Corrdation between water quality indicators and discharge at the outlet of the Huodigou water shed

pH NO4 NH; K Na Ca Mg cd Pb PO3 - Mn Fe Zn

-0.157 0.330 -0.153 0.518 0.4499 -0.341 -0.028 -0.49% 0.195 -0.481 0.794 -0.049 0.295

0.117 0.334 0.122 0.498 0.340 0.427 0.072 0.486 0.064 0.628 0.738 0.047 0.339
0.084 0.325 0.068 0.426 0.205 0.465 0.088 0.441 0.081 0.782 0.643 0.039 0.362

0.232 0.331 0.163 0.532 0.589 0.719 0.371 0.500 0.240 0.825 0.919 0.051 0.418
0.240 0.342 0.267 0.689  0.607 0.765 0.467 0.521 0.257 0.957 0.991 0.157 0.425

0.109 0.359 0.539 0.351 0. 495 0.112 0.538 0.283 0.934 0.231 0.439
0.150 0.344 0.557 0.422 0.415 0. 068 0.548 0.210 0.958 0.237 0.438
3.2.1 pH
12 pH , ( a =
0.05) , pH pH , , 102
0.305 0.320 0.240 : pH
, pH
3.2.2 NO; NH; FRO;
12 NO; NHf RO 0.364
0.405 0.481, , , NG5 NH; RO}
« )
NO; NHf RO} , o1
0.604 0.882 0.8%0, 2 0.570 0.591  0.799, 0.359 0.267
0.957 FO; , ,
FO;” : , ;
y = 2.312334 - 0.00596x + 4.55 x 10" °x? - 1.1 x 10°°%° R* = 0.915814 o = 0.01291 (1)
y FO; , mg/L; x , m/h
3.2.3 K Na Ca Mg
K Na Ca Mg 0.518 0.449
0.594 0.505 , K Na Ca Mg
K , ,1 02
0.310 0.462 0.689; Na 0.442 0.552 0.607; Ca 0.641 0.468 0.765; Mg 0.640 0.645
0. 467 , K Na Ca Mg
3.2.4 Cd Pb Mn
cd Po , ,Cd Pb
Mn , , Mn
Mn , , , ) ; ,
) Mn, Mn
, Mn (1,
cd , ,1 2
0.463 0.550 0.548; Po 0.182 0.320 0.283; Mn 0.679 0.730 0.991 Mn

Mn Mn
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y =- 0.0028+1.37 x 10" °x - 1.9 x 107 8x* + 7.32 x 10 2 xs R® = 0.981816 O = 0.000616 (2)

y Mn , myL; x , M/ h

3.2.5 Fe 2n

Fe Zzn 1 2 , ,
Fe Zn

Fe , , 1 2
0.266 0.465 0.237; Zn 0.419 0.682 0.439 , Fe Zn
) =o' Mn ,
RO:™  Mn : : :

4

(1) , pH ,

(2 NO; NHy ROi :

, Cd Po Mn
©) K Na Ca Mg Fe , Ca Mg ,
, Fe

(4) Zn

(5) : :
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Bfect o the forest ecosysem on water quality in the water supply catchment
for the middle line o South-to- North Water Trander Project :
A case fudy o the Huoditang fores, part o the medium altitude,
southern dope o the Qinling mountain range

ZHANG Sheng-li , L1Jing, HAN Chuangju, WANG De-lian

(Northwest A & F University, Yangling 712100, China)

Abstract ;. The objective of this research is to determine the efect of the fores ecosysem on water qudity in the Huoditang
Fored , part of the water supply catchment for the Suth-to-North Water Trander Poject. The efect of the foreg on water qual-
ity was determined by measuring the water quaity of rairfal and sream water collected from tributaries within the watershed
and at the watershed outlet. The water flow rate in the gresmswas a9 taken into acoount. FomJuly to October , rairfall was
dightly acidic. The pH of the sream water was higher than that of the rairfal and was not afected by flow rate. The concenr
tration of NO; , NH, , and FO}~ in the stream water were lower than in the rainwater , indicating that the forest ecosysemwas
effective for reducing the level of these nutrients in water. This should reduce the probability of water eutrophication in the
Danjiangkou Resenwir , the main water dorage area for the Suth-to-North Project. The fores ecosysem a0 fixed the heavy
metals Cd, Pb and Mn. Thisis helpful for improving water qudity. The concentration of K, Na, Ca, Mg and Fe in the water
increased as it passed through the regon. The increases in Ca and Mg were egpeciadly large. The increasesin K, Na, Ca and
Mg have o dfect on water quaity , but the increase of Fe in the sream water inproves drinking water quality. The fores e
ocosydem has the inportant function for reducing Zn in the water as it passes through the catchment area. There is o relaion-
ship between water qudity and flow rate. Generaly , there is no large change in water quality asflow rate varied. The results
from this sudy show that the water quality is sahilized as it passes through the fores ecosysem.

Key words: Suthrto-North Water Trander Project ; Qinling nountain range ; fores ecosysgem; water quality ; efect



