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Yield process and its characteristics in different kind of
small watersheds in Huanglong mountainous area

Wu Qinxiao, Li Yangyang
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,
Northwest Sc2Tech Universty of Agriculture and Forestry, 712100, Yangling, Shaanxi, China)

Abstract Using the method of measuring weir, the runoff yield and its process are studied in forested water2
shed, cutting watershed and rangeland watershed during the period ffom 1999 to 2003 in Huanglong mountain2
ous area. The results show that the runoff variations of interannual and seasonal are various. The runoff in
forested watershed is yielded during a whole year and its amount is mainly connected with precipitation. The
runoff in rangeland watershed is yielded only in storm season and its amount is mainly connected with storm in2
tensity. Except the rare storm year, the annual runoff yield amount in forested watershed is more than that in
rangeland watershed and the former tops the latter by 3 times on an average of 5 years. The different kind of
small watersheds have also different finctions on the regulation of the precipitation. The annual flood runoff
amount in forested watershed has decreased by 9419% over the rangeland watershed, up to 512 mm on an
overage, and the runoff in dry season in the former has increased 015 mm over the latter, amounting to 817
percent of annual runoff amount, which results in the runoff yield in the watershed relatively well2distributed.

Catting forest can change the runoff distribution in watersheds. The runoff yield during a whole year is replaced
by that only formed in stomm season, but its amount is less than that in rangeland watershed. The process of
runoff yield in different kind of small watershed is various. In forested watershed it is comparatively gentle and
its fluctuating range is comparatively smooth, while the curve of runoff yield in rangeland watershed is steep,

the flood peak is formed rapidly, and it falls after a rise more quickly.
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Tab. 1 Main conditimns and gnlly characteristics of small watersheds
hn? m hn? hn?
No. 1 3001 670 n25@10 * 2003 960
No. 2 240 500 1150@10- 3 165 741
No. 3 1000 250 135@10- 3 618 3116
No. 1 ( Pinus tabu2 chaemum)
ladormis ) (P ulus davidiana ) 5
, 11~ 12 m, 11 / 0 1999) 2003
~ 12 cm, 015~ 017,
, 7~ 8m, 8~ 9 an, ,
015~ 016 95% ,
, 013~ 015
3
2~ 3 cm
No. 2 311
No. 1 R )
No. 3
20% ) 5 >
) 40% ,
( Sophora viaffolia ) ( Vitex , ,

negund o, var, .  heterophylla ) (_Bothriochloa. is2
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, No. 1
, , 350~ 500 mm
, , 2~ 4 mm ;
) , 700 mm 20 mm,
No. 3 R
312 , 5 I~ 3mm
() 1997 7 31 , 412
, , h 5312 mm, 0121 mm/ min, 15
, s min 1120 mny min, No. 3
R 111591 mm, No. 1 01184
31211 A5 W4 IR A mm 6210 No. 3
No. 1 No. 3 5 ( No.1 312 [
2 No. 1 No. 3
Tab.2 Comparison of annual munoff amount between farested watershed No. 1 and rangeland watershed No. 3 mm
1 2 3 4 5 6 7 8 9 10 11 12 E

No. 1 01006 01002 01258 01270 01264 01127 01761 01033 013% 01258 01210 01146 21729 40012

199

No. 3 01 983 01 983
No. 1 01096 01240 01507 01412 0064 01219 01361 01213 01237 01244 0120 0079 21792 37613

2000 No. 3 01 460 01834 11294
No. 1 01113 01088 01128 01159 0076 01007 01052 01183 01433 01205 0159 0136 11739 34216

2000 No. 3 11170 11170
No. 1 01118 01089 01200 O 164 0509 01192 01260 01061 11024 01507 01300 0178 31602 47619

20 No. 3 11024 21030 31054
Nol 1 01071 01064 01180 11007 1138 21475 21230 21786 41420 51541 01350 0134 201396 71714

200 No. 3 0154 01038 01598 01057 01266 01170 11283
5 No. 1 01404 01483 11273 2012 20051 31020 31664 31276 61508 61755 11139 01673 311258 231314

No. 3 0154 11062 41071 11227 01266 11004 71784
No. 1 01081 01097 01255 01402 0410 01604 01733 01655 11301 11351 028 0135 61252 46217

No. 3 00031 01212 01814 01246 01053 01201 11557

31212 FEREHENLTIL 2 , No.1 7511% , 5
No. 1 , , No. 1
,7) 9 ) No. 3 ,
No. 3 , No. 3
, ; , No. 1
5 , 5 31213 R ELHBEAEHX F
69 10 , 78 , ,
No.1 5 No. 3
61252 mm, 01013 5; , :

No. 3 11557 mm 01003 4, No. 1
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, 1999) (n= 12, R*= 01855):
2003 : Y= 01053 2x"**
, ., 7)9 1Y , m; X , mm
; (3 3 , 1999 2003
3 No.1  1999) 2003
Tab.3 Changes of manthly average preciptation and runoff amourt in farested watershed No. 1 during the period from 1999 to 2003
1 2 3 4 6 7 8 9 10 11 12 E
/ mm 515 219 94 2813 361 574 8013 8113 9514 5612 716 213 46217
/mm 01081 01097 01255 01402 01410 01604 01733 01 655 11301 11351 0228 o135 61252
No. 1 7410 mm 1 mm 10612 mm 1 mm , 9 ,
( ,
1) 1 10 4
I mm 313
] 1()0 2 2
g 180 E
: o = 31311 FRMot AR AR I B R v
= ¥
ﬁ 0 F
20 5
0
1999) 2003 No. 1
No.3 5 ,
1 No. 1 4
Fig.1 Changes of mnoff amount and preciptation ’ ’
. . No. 1 No.
with months in farested watershed No. 1
4 No. 1 No. 3

Tab.4 Comparism of hydmwlogic characteristic values between forested watershed No. 1 and rangeland watershed No. 3

mm h 10- 3m#s ! m3 mm 10 3métts #h ! m# km- 2

No. 1 2310 910 0153 6130 01021 0 059 2009

: No. 3 810 2131 102143 11024 31 664 10243
No. 1 4113 1310 718 52197 01176 0L 607 176.0

? No. 3 815 81173 203103 21030 ae6ls 203013
No. 1 264 1410 21 16 9175 01032 0l 154 3214

’ No. 3 218 28129 117102 11170 101 104 117012
No. 1 3311 2610 0125 5150 01018 01 010 183

! No. 3 2410 5136 141 01834 023 B4 1
No. 1 2209 710 2116 9160 01032 0l 309 319

° No. 3 515 28129 45197 01460 51 144 4597

) , , 01279 mm,

; 1112 b , , No. 3

12 No.l 5 51518 mm, 1918 ;

)
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Fig.2 Influence of cutting forest n the runoff
yield in small watershed
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Fig. 3 Camparison of three flood runoff yield processes between forested watershed No. 1 and rangeland watershed No. 3
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