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Applications of A Hydrologic Model to Small Watersheds

—Description of Model Components—
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Summary

A physically-based, distributed, parametric hydrologic model PARK 10 is described

and its test results with three agricultural watersheds are presented. The model uses

a rectangular grid system to depict hydrologic characteristics of a watershed, and thus,

has potentials of identifying the effects of changes in land uses and/or other activities.
The model is being tested with small watersheds in the pennisula.
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ments in Park 10 Model
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Table-1. Characteristics of tested watersheds

: Sub- 4 e | .
Watershed| Location | water- . '(ha) | No. of Crops i Soils Topo-graphy
; shed ; i storms |
Allerton | Near 1-B ‘ 18.4 | 6 Corn and Drummer, Fla{ 0 to 4 percent
. Monticello, ’ soybeans nagan, Sunbury,! slope
j Ilinois : : Thorp silt loam
ISU Northwest | Site | 1 5.6 i 7 Corn or iTama and Colo-| 0 to 9 percent
of Tama, ‘, ! soybeans iJudson silt loam! slope
lowa Site 2 | 7.6 | 4 ,

BEE FRI}A Allerton WIS 7%, Mtk #t
e A7 ode A7 g,
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Ch s 2w
 BERe R O)F Po| LWEKES MY =
WO e n g BRI MR 29Y 18
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M EEe MR N T2ASd g medd. 9
A, £ BRIRE o, HEHm LB it
of st MIESE Aol LEsd,
CoEakES RES XELBELBY HEECS
1972)%) fkel Fov, WK B BE
WABAM¢ Fig. 19 Rz Y6 (%, HI £8
KD #EHA, BE WHEKES TEYS Kk
®3 &R Fig. 59 2toh. Fig. 59 @Rz 2y
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Table-2. Parameters used in storm simulation with Park 10 model

i Infiltration parameters ! Surface ' Manning’s coefficient
Watershed iStorm event e & BFD - ! roughness | Overland | Channel
! mm/hr[ mm/hr| mm ’ ASM® ’ HU, mm flow | flow
Allerton 1-B 6/21)74 1.3 64 | 380 .76 0.5 | .05 .07
5/6/77 1.3 125 250 .79 Q.5 .06 .07
7/16/77 1.3 75 400 .43 1.4 .06 .07
8/5/77 1.3 125 | 460 .82 1.4 .09 L1
9/30/77 1.3 75 380 _ .87 1.4 .08 . 10
10/7/77 | 1.3 64 | 150 | .92 0.2 .04 .04
Mean 1.3 88 340 .76 0.9 .06 .08 -
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ISU Site 1 4719777 1.0 125 230 .81 1.5 .08 .06
8/15/77 1.0 125 230 .81 0.5 .10 .08
8/28/77 1.0 90 270 .94 0.5 .06 .06
4717778 1.0 90 230 .74 1.5 .08 .06
4/18/78 1.0 90 330 .85 0.2 .06 .06
5727778 1.0 125 300 .44 0.2 .12 .10
5/31/78 1.0 125 300 .80 0.2 .10 .08
Mean 1.0 110 270 .77 0.8 .09 .07
ISU Site 2 8/15/77 1.0 125 300 .60 0.2 .10 .07
4717778 1.0 125 220 .73 2.5 .07 .06
4/18/78 1.0 125 220 .83 0.2 .07 .06
5/27/78 1.0 125 200 .79 0.2 .09 .10
Mean 1.0 125 230 .74 0.8 .08 .07
*> infiltration control depth ®) antecedent moisture
AZth, 74, BAEET TG-S Table-29)
WERE FiASt=, ISUKES WHEH-S WABAM 100r
mAe) FAE % BRREoZ Blkse sht \c, 3
<l &5 (uni-directional method) & & g-314 Qg_i 80k
gem BT, 3 o
Fig. 6 #ES] @A #/89 3EY RARKK £
o EARES BRRAT KEEE HEe g 5T °
o Fig. 65 Ak o] MBs] FRE ML ®E «
o BE-REMRE F BEIZ 44 T 4 R 5 4o e
Aok, oA, & BRY EAKe AAd R RE  E /
% Foz AW A}, oldY ERE BeasleyHd & Lok
o KE BREE BRY —HEY, BREN EEY
Aol kB Bud BREEREY, dohzeshi
MEY FRAAS & @l ERHz 3¢ ¥ 20 26 80 8 700

o, 2 B RS S 2 Aoz Bz o
I,

of. #Ee| kR
£ PARK 10HE & ¢A #8RT #het 2ol Hi
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Fig. 5. Relation between optimal antecedent

moisture

contents for ANSWERS

model by Dickey(1978)» and predicted
ones from WABAM

Tabhle-3. Summary of hydrologic simulation with Park 10 model

Total runoff

Peak discharge,

Watershed {Storm event rgg;:{] mm mm/ ho—‘fL— Time of peak, minutes
mm | Obser-| Simu- ; Obser- [ Simu- | gpoorveq | Simulated
ved lated ved lated

Allerton 1-B 6/21/74 51.8 12,25 12,33 13.30{ 12.13 360 362
5/6/77 39.6 6.91 7.25 1.83 1.78 288 300

7/16/77 41.4 0. 66 1.29 1.10 1.10 130 133

8/5/77 101.3 42,85 | 42.73 13.92 17.52 1853 1848

9/30/77 45.2 13.06 | 13.41 3.10 5.71 227 209

10/7/77 27.7 0.78 0.76 0.42 0. 46 1315 1376

Mean 12,75 ] 12,85 5.64 6. 45 — —
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ISU Site 1 ‘ 4719777 20.1 4,62 4.59 1 35.18 16.18 1033 1035
i 8/15/77 | 25,9 | 4.83 4,821 20.27 16,92 1348 1348
8/28/77 | 7.6 0.16 0.15 0. 41 0. 22 48 57
4/17/78 30.5 0.21 0.39 0.12 1.42 920 972
; 4/18/78 22.1 0.91 0. 89 0.62 0.76 1395 1388
| 5727778 28.4 1.19 1.25 4.06 3.33 1010 1002
; 5/31/78 14.7 0.22 0.22 .14 0.38 1336 1348
| Mean .73 | 1.76| 8.83| 5.60 - -
ISU Site 2 l 8/15/77 25.9 0. 81 0. 81 3.12 | 2.23 | 1346 1348
4/17/78 30.5 0. 66 0. 68 0.38 1.33 945 1002
4/18/78 22.1 1.31 1.36 3.33 1.48 1410 1505
5727778 28.4 10. 22 10.20 | 34.32| 22.92 1006 1006
Mean 3.25 3.26 10. 29 7.03 — —
£ 0 £ 0
£ oof E sof ISUSITET
ol = 8-15-77
@ [ Allerton Watershed 2 i Simulated
& eof 8-21-74 g g + Observed
< g — Simulated o 150¢
— 80p * Obsarved z i
g 1250 .’ . z 200+
&£ T 20+ .
L
100 .
15 /
£ 75k N
£ < L
E E 10
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S 50~ ;5 \
} ) 2 7l ) \
I3
2.5k .
0 | 1 H i I
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Fig. 6(a). June 21, 1974, rainfall hyetograph,
and observed and simulated hydrog-
raphs with Park 10 model at Allerton
1-B watershed
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Fig. 6(b). August 15, 1977 rainfall hyetogr-
aph, and observed and simulated
hydrographs with Park 10 model
at ISU site 1 watershed
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