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For vegetation construction with hydrological function in the Three Gorges Reservoir Area, the storm event
distributed hydrological model PRMS- Storm was built based on MMS (Modeling Module System )developed by
the US Geological Survey, and was employed to study the effects of forests on peak flows in the Xiangshuixi
Forest Watershed in the Three Gorges Reservoir Area- The results showed that: 1)this simulation study
suggested that PRMS-Storm can meet the second level national flood prediction standards for simulating storm
events of small forest watersheds. and can issue flood forecasting: 2) hydrological functions of different
vegetation communities were evaluated, and three simulation scenarios were arranged they were mixed conifer-
broadleaved forests (scenario 1), broadleaved forests (scenario 2) and general forests arrangement (scenario
3): 3)the well-arranged forest scenarios can reduce over 20% of surface runoff and result in an increase of
over 1676 in subsuface flow. and can decrease peak flow by 20.8%, 9.6% and 18.9%. The reduction of
peak flow rates was significant when rainfall peak was set higher than 0.8 mm/min- especially for short term
rainfall events- In general. we found that scenario 1 and scenario 3 were preferable for reducing peak flow
rates and volumes in the reforestation practices in the study region. and scenario 1 was better than scenario 3.
so the mixed conifer-broadleaved forests had the best hydrological function in theory. However, in practice,

considering the natural conditions of watershed, general forests arrangement (scenario 3) should be the best -
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TABLE 1 Composition of main forest communities
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FIGURE 1 Land use of Xiangshuixi Watershed FIGURE 2 Topography of Xiangshuixi Watershed
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TABLE 2 Flood forecasting accuracy rating
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TABLE 3 Major soil and vegetation parameters of forest communities used in PRMS-Storm
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S -2 bk 0.6 0.8 0.4 3.2 95 7.0 52.4 97.8 8.4 9.8
8] PH-4l bk 0.2 0.9 0.7 4.4 90 7.0 42.7 55.5 13.6 18.0
ERNE A A 0.4 0.85 0.5 4.7 121 7.6 78.6 97.8 12.7 39.2
KA B S b 0.2 0.8 0.6 4.3 99 7.6 92.1 97.1 15.4 47.4
Rk 0.8 0.8 0.9 3.3 90 7.4 60.7 77.9 13.0 37.3
FEA 1.9 0.9 0.3 8.1 103 8.5 142.4 145.8 22.6 69.6
Sic b 0.0 0.0 0.9 65 5.9 9.4 34.9 6.9 8.0

3.1.2 BFR MK RAAIE
IR A 01 TR AT 3 S Kol 43 A (P
WA 50. 1~ 100 mm/d N B T9). i H S5

BT T ) - 985545 BT 06 5 B4 !
d- FEUIUE T 20032004 4E8 6 SR RTHLAE, £
FEAE L35 1.

"1 BERBHEER

TABLE 4 Precipitation characteristics of six observed storms

ErRe [ TR B 3 P 2t /'mm R 7/ h 15 min F9U4%/ (mm emin ") SEH TR/ (mm emin_ 1)
1# 2003-04-13—04-15 46.17 18.75 0.493 0.041
2% 2003-07-03—07-05 92.98 27.50 1.413 0.056
3E 2003—07-18—07-20 84.37 24.25 1.320 0.056
4 2004-04-06—04—09 85.16 30.75 1.707 0.046
S5 2004-04-23—04-25 81.28 12.00 0.847 0.113
6% 2004-05-29—06-02 84.96 27.25 0.373 0.051
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TABLE 5 PRMS-Storm model for calibration and validation
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TABLE 6  Simulated average stommflow characteristics of 11 rain events under four forest community conditions
Bk P AR IR R BARmE
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St h R A b 10.14 19.77 0.093 44.96 74.7 0.131 5.1
R 4.79 16.71 0.065 48.78 65.9 0.170 53.57
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BEAR R 7.48 16.8 0.08 4.91 11.48 0.039 12.39
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TABLE 7 Hydrology related characteristics of different forest communities in Xiangshuixi Watershed
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TABLE 8 Forest community changes under different

scenarios in the Simian Mountain
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TABLE 9  Scenarios of forest community arrangement patterns in the Simian Mountain

/(%) Witk /m fif % 1

52 53

CEF R A (LIRS (GAERER)
1 000~1 100 BF R R 3SR
30~40 1 100~1 200 Il I 2 b
1 200~1 400 I 11 22 bk
1.000~1 100 e IE S A
40~45 1100~1 200 B R Sk e R 2 bk BF e 3SR
1 200~1 400 Il I 2 bk
1 000~1 100 HEAK
45~50 1100~1 200 HEARM
1 200~1 400 FEABK

MASBCEN ST AR A 22 LT LU H (I
& L) AR BRI T A LB O 1555 1
{2 A5 U R AIE 290 ~ 3804, H v i 4 i 120 ~
410015 5 2 (M RARFI A 50~ 4100, Berhifi 14
576 ~ 68520 {5 5 3 n] {3t % A2 4 kb 390~
39%6, HEHR RN 2096~ 10696 ; 4% it B 1% 5 T IL TR
FEAAAZ - A I 25 BCEL A SR X R KA BUR A
- BA S % BRI NN R 1 0l (L 8), AR L
B RCIR - 3 F AR Ho 51 SRR Ay 5100 AR
376, b ey SRk B 4470 18 F) 5820, Ky KA
VAT 7] i 4t 42 4% U W AL AR ARG T 4590, BV 38 P

FEENE R 1 AT LAA ROeRs R AR iR S A D9 P i
IRl RAR IR WA XX T G M B KRS A R -

MBS SR T AH IA A B
00 5 1 B 17 A0 6% BRI 44 N0 S IR &
AR AR BWRMET. M5 R 3%~
18%0: fEE 5 2 1 BK SR 90~ 7024 (B2
HART B AT AT A SN K B B E 2k A T
Herp i B AR 3 N, L F R 67 BT AR, B
RN 2200 R0 110, AR AT M=k &
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TABLE 10 Peak flows under different scenarios in Xiangshuixi Watershed

e {i’iﬂé/(mm -minil) /ﬁﬁﬁ”%ﬁthﬁﬂ/%
Bk W 1 W2 WS Wi L W2 T
1# 0.013 0.012 0.017 0.014 8.5 —25.8 —3.1
2% 0.046 0.042 0.045 0.042 9.0 2.6 9.2
3% 0.048 0.033 0.036 0.033 30.5 24.7 31.3
4# 0.060 0.044 0.050 0.045 26.3 16.9 24.9
5% 0.046 0.032 0.038 0.033 30.1 18.0 27.6
6+ 0.025 0.025 0.030 0.026 —0.1 —20.6 —5.1
® U S HEERR THFRSHTIE
TABLE 11 Evaluation on runoff under different scenarios in Xiangshuixi Watershed
P i B mm TSy 23 H P il sk gl 26
B o N 3 b1} -3 TR S Lot B (mm min_") Ve fE R
BN 15.88 12.80 3.31 32.00 0.50 0.40 0.10 0.040
1Eel 12.57 14.85 3.11 30.54 0.41 0.49 0.10 0.031 20.80 4.60
1ER 2 12.13 24.10 3.72 39.95 0.30 0.60 0.10 0.036 9.60 —24.80
HE 3 12.38 16.69 3.43 32.51 0.38 0.51 0.11 0.032 18.90 —1.60
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