Bk ok 2



AdkY §
k< %

Boop bR BT A R R B B AP

b
];q
)
7“_.
T3
-
)
/\a
e
=
&
=
=i
(w
[N
bal
XF
=
7“_
Ak
4
Y
=
7‘_.
)

Ed 2 FERHEIREL o LSERARTY $ 58 0 T 5k

5,
- g : v
i r/’ y
L ’) A
* % > =
* * ) 4 ¥
S in Moisture over land
ice and snow N
* %
* ? *
1
Evaporation from land ? Frecipliation
on oznn

Evapotranspiration

? o

Evaporation from ocean

" §58

iZin Runoff Adp s K8 Sk Z gt 8 avRinigd & 2 2 avRin o

PRGN = mtle AR - Ak
# % Baseflow 27 @ ¥ #
2 W ST I S
A& Fd B TRAME

B eR A TR o dEF IR I AT A A
"%

At e Bk A Fp



n

i,(in./hr)

Q (cfs)

_}——Net rainfall = volume DRO
Crest
Falling limb
Rising
limb
-~
Direct runoff :)':)filnfncuon
Recession (DRO)
/ Recession
Base flow (BF)

Time

Timing parameters

= [ ) -~
0 ] Rainfall losses
15 = ‘Rainfall excess 2
N e p —n] tc ?
160) = ‘,'R -
140
120
100 1= Direct runoff
80—
60) : Inflection|
PP m e e e e  point
20 = Base flow :
”lllllllllllll
0 Y Z 3 4.5 6 7 83%101F1213
Time (hr)
(a)



w T 35*% % Areal Precipitation

B TEa R G AR EHBESNE G L T RE

By b =P
LeTE NN S R R = EERNIL S SISt
FEE RS EBRE > EREL

B A

.‘)\?\

8 % #2352 (Thiessen' s Polygon Method) E_#-N 1 4p #82_ B
‘"J«' EARS A 4pig o A5 % B = 4 35(Delaunay or Voronoi
triangulation) > #Aféd =Rz ¢ LR KEF= £352 b
(Circumenter) » i 4% 22 Bl spAp AR 2. 975 = & 25} 'cfj\%ﬁi# 71
gA5 o



http://en.wikipedia.org/wiki/Delaunay_triangulation
http://en.wikipedia.org/wiki/Delaunay_triangulation

- f6 %

o FY T B

TAE, RS AR THR L

B ERERRFPER DR TR, AL RLERP S
ko FRAREEATRFFZHERLIF -~ F DR
PE I EG R EA LRGP TR > FHEEU KD A L
MW TR E L P E RS EFEREMREHUNLR

Thiessen Polygon Weighting Computation of
Mean Areal Precipitation For A River Basin

Fig ¢)

a) construct polygons by connecting stations with lines.

b) Bisect the polygon sides.

¢} Estimate the area of each stations polygon hy counting
grid squares or other suitahle technique for the
polygons formed by the hisect lines. In this case. ..
15.0, 33.0, 28.8, 16.4 & 24.3 units for A, B, C, D & E,
respectively.

d) Sum the areas. In this case = 117.5 units.

¢) Determine the station weights by dividing the station
area hy the total area. Weights equal .128, .281,
.245, .140 & .207.

£) Determine areal precipitation by summing the products
of each station weight times its
precipitation. In this case, 2.03".

Isohyetal Analysis
Computation of Mean Areal
Precipitation For A River Basin
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ISOHYETAL ANALYSIS METHODOLOGY

a) Draw lines of equal precipitation.

k) Estimate precipitaticon in each grid
area within basin.

c¢) Sum the values in each grid area.

d) Divide the sum by the number of
grid areas to cbtain a basin areal
estimate of precipitation.

e) Areal estimate is 1.90" in this case.
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Date Time Excess Rainfall {in) Direct Runoff (cfs)
2000/09/25 9:15 0 1.18
2000/09/25 09: 30 0.06 1.67
2000/09/25 09: 45 0.06 2,87
2000/09/25 10: 00 0.06 7.16
2000/09/25 10:15 0.06 15.06
2000/09/25 10: 30 0.06 31.05
2000/09/25 10: 45 0.06 59.05
2000/09/25 11: 00 0.06 114.04
2000/09/25 11:15 0.06 200.04
2000/09/25 11: 30 0.06 288.03
2000/09/25 11: 45 0.06 373.03
2000/09/25 12: 00 0.06 476.02
2000/09/25 12:15 0 582.02
2000/09/25 12: 30 667.01
2000/09/25 12: 45 724,01
2000/09/25 13: 00 748.00
2000/09/25 13:15 741.00
2000/09/25 13: 30 710.98
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Date Time Excess Rainfall {in) Direct Runoff {cfs)

2000/09/25 915 0 1.18

2000/09/25 09: 30 0.06 1.67

2000/09/25 09: 45 0.06 2,87

2000/09/25 10: 00 0.06 7.16

2000/09/25 10:15 0.06 15.06

2000/09/25 10: 30 0.06 31.05

2000/09/25 10: 45 0.06 59.05

2000/09/25 11:00 0.06 114.04

2000/09/25 11:15 0.06 200.04 Total Direct Runoff Wolume = sum({D2:D540)*60%15
2000/09/25 11:30 0.06 288.03 18383891 cubicfeet
2000/09/25 11: 45 0.06 373.03

2000/09/25 12: 00 0.06 476.02 Basin Area 21.8 sg. miles
2000/09/25 12:15 oM 582.02 6.08E+08 sq. ft
2000/09/25 12: 30 667.01

2000/09/25 12: 45 724,01 Direct runoff depth =volume / area

2000/09/25 13: 00 748.00 0.030249 ft
2000/09/25 13:15 741.00 0.36 inch




| A
Date

2000/09/25
12000/09/25
12000/03/25
12000/09/25
2000/09/25
12000/08/25
2000/09/25
12000/09/25
2000/09/25
12000/09/25
2000/09/25
12000/09/25
2000/09/25
12000/08/25
2000/09/25
12000/09/25
2000/09/25

. B | | D - F G

Time Excess Rainfall {in) Direct Runoff (cfs) Unit Hydrograph {cfs/inch)
9:15 0 1.18 3.27

09:30 0.06 1.67 4.64

09: 45 0.06 2,87 |ED4/0.36 ‘I

10: 00 0.06 7.16 19.89

10:15 0.06 15.06 41.82

10: 30 0.06 31.05 86.26

10: 45 0.06 59.05 164.02

11:00 0.06 114.04 316.78

11315 0.06 200.04 555.66

11:30 0.06 288.03 800.09

11:45 0.06 373.03 1036.19

12:00 0.06 476,02 1322.29

1215 0 582.02 1616.72

12:30 667.01 1852.81

12:45 724,01 2011.13

13:00 748.00 2077.79

13:15 741.00 2058.33

Flow

2500
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o) 2:
1 Rainfall Hyetograph Unit Hydrograph
a2
3 At (2.5 hr) Excess rainfall (inch) At(2.5hr) U (cfs/inch)
4 | 1 0.23 1 3.27
P 2 1.03 2 4.64
6 | 3 0.13 3 7.96
7| 4 19.89
8 | 5 41.82
‘9| 6 86.26
10 7 164.02
11 8 316.78
12 9 555.66
13 10 800.09
14 1 1688.84
15 12 522.03
£ 13 366.33
17| 14 282.85
8| 15 218.81
19| 16 176.99
20 17 149.05
! E | fF | @ H [ J K L M
Unit Hydrograph

At (2.5hr) U (cfs/inch)

1
2 4.64

3 7.96

4 19.89

5 41.82

6 86.26

74 164.02
8 316.78
9 555.66
10 800.09
11 1688.84
12 522.03
13 366.33
14 282.85
15 218.81
16 176.99
17 149.05
18 129.44
19 115.38
20 101.32



https://serc.carleton.edu/details/images/50647.html
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Time Observed
(h) Hydrograph
(m’/s)
0 160
1 150
2 350
3 800
4 1200
5 900
6 750
7 550
8 350
9 225
10 150
11 140
Time Gross
(h) Precipitation
(GRH)
(cm/h)
0 -1 0.25
1 -2 2.75
2 -3 2.75
3 -4 0.25
Time (h) Observed Direct Unit
Hydrograph Runoff Hydrograph
(m’/s) Hydrograph (m’/s/cm)
(DRH) (m’/s)
0 160 10 —
1 150 0 0
2 350 200 40
3 800 650 130
4 1200 1050 210
5 900 750 150
6 750 600 120
7 550 400 80
8 350 200 40
9 225 i) 15
10 150 0 0
11 140 0 0
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—e— Dhserved

Hydrograph (m3/s)

—a— [irect Runoff
Hydrograph (m3/s)

Discharge (m3/s)

—a— UUnit Hydragraph

(m3fsfcm)

15
Time Effective
(h) Precipitation
(ERH)
(cm/h)
0-1 0.0
1 -2 2.5
2 -3 2.5
3 -4 0.0

QI’I = ZPmUn—mH
m=1

Time

(h)

Effective

Precipitation
(ERH)
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(cm/h)
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Time Ve

(h) (cm)

0-2 2.0

2 -4 3.0

4 -6 1.5

6 -8 0.5

1 2 3 4 5 6 7

Time(h) UH P¥UH P¥UH Ps*UH P+UH DRH Total
(m’/s/cm) | (m'/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s)
1 0.00 0.00 0.00 150. 00
2 40. 00 80. 00 80. 00 230. 00
3 130. 00 260. 00 0.00 260. 00 410. 00
4 210.00 420. 00 120. 00 540. 00 690. 00
5 150. 00 300. 00 390. 00 0.00 690. 00 840. 00
6 120. 00 240. 00 630. 00 60. 00 930. 00 1080. 00
7 80. 00 160. 00 450. 00 195. 00 0.00 805. 00 955. 00
8 40. 00 80. 00 360. 00 315.00 20. 00 775.00 925.00
9 15.00 30. 00 240. 00 225.00 65. 00 560. 00 710. 00
10 0.00 0.00 120. 00 180. 00 105. 00 405. 00 555. 00
11 45. 00 120. 00 75. 00 240. 00 390. 00
12 0.00 60. 00 60. 00 120. 00 270.00
13 22.50 40. 00 62. 50 212.50
14 0.00 20. 00 20. 00 170. 00
15 7.50 7.50 157.50
16 0.00 0.00 150. 00

12




1200.00
> 1000.00 e FI"UH
= a0 —=— F2*UH
g —_— —i— P3UH
= ' —— P4*LIH
2 40000 o DFH
e 500,00 —a— Total
0.00 4
0 5 10 15 20
Time (h)
Time 1-H Unit
(h) Hydrograph
(m’/s/cm)
1 0.00
2 40. 00
3 130. 00
4 210.00
5 150. 00
6 120. 00
7 80. 00
8 40. 00
9 15. 00
10 0.00
Time Effective
(h) Precipitation
(ERH)
(cm/h)
0-3 1.0
3 -6 2.0
6 -9 1.5
Ti UH UH(t- | UH(t- | UHC | UHCt- | UHCt- | UH(t- | UHCt- | UHCt- | UHCt- S-
me | (m"/s/ D 2) t- 4) 5) 6) D) 8) 9) Hydr.
(h cm) (m’/s/ | (w'/s/ | 3) | (m'/s/ | (w'/s/ | (W'/s/ | (m'/s/ | (w'/s/ | (w'/s/ | (m’/s/
) cm) cm) cm) cm) cm) cm) cm) cm) cm)
1 0 0
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2 40 0 40
3 130 40 0 170
4 210 130 40 0 380
5 150 210 130 40 0 530
6 120 150 210 130 40 0 650
7 80 120 150 210 130 40 0 730
8 40 80 120 150 210 130 40 0 770
9 15 40 80 120 150 210 130 40 0 785
10 0 15 40 80 120 150 210 130 40 0 785
11 0 15 40 80 120 150 210 130 40 785
12 0 15 40 80 120 150 210 130 785
13 0 15 40 80 120 150 210 785
14 0 15 40 80 120 150 785
15 0 15 40 80 120 785
16 0 15 40 80 785
17 0 15 40 785
18 0 15 785
19 0 785
——LJH

z —= UHit-1)

: UHit-2)

e LIH(-3)

= —s— UH(t-4)

s —a— UHit-5)

G i UH(t-6)

= e UH{tT)

LIH(-8)

T UHit-9)

0 5 10 15 O 5 S-Hydr.

Time {h)
2 4 5
1
Time (h) 1-h UH S-Hyd Lagged S1-S2 D’ -UH
(m’/s/cm) | (m’/s/cm) S-Hyd (m’/s/cm) | (m’/s/cm)
(m’/s/cm)
1 0 0 0 0

14




2 40 40 40 13. 33333
3 130 170 170 56. 66667
4 210 380 0 380 126. 6667
5 150 530 40 490 163. 3333
6 120 650 170 480 160
7 80 730 380 350 116. 6667
8 40 770 530 240 80
9 15 785 650 135 45
10 0 785 730 55 18. 33333
11 785 770 15 5
12 785 785 0 0
13 785 785 0 0
14 785 785 0 0
800
200
£ 700 -
ﬁ B0 - ——H
E 500 - —=— 3-Hyd
2 00 - —i— Lagged S-Hyd
= —=— 51-52
E 300 —w D-UH
= 200 4
100 4
0 - i
a ] 10 15
Time (h)
Time P
(h) (cm)
0-3 3.0
3 -6 6.0
6 -9 4.5
1 2 3 4 5 6
Time(h) UH PexUH PXUH Ps¥UH DRH Total
(m’/s/cm) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s)

15




1 0 0 0 150
2 13.33333 | 40 10 190
3 56. 66667 | 170 170 320
1 126.6667 | 380 0 380 530
5 163.3333 | 490 80 570 720
6 160 480 340 820 970
7 116.6667 | 350 760 0 1110 1260
8 80 240 980 60 1280 1430
9 15 135 960 255 1350 1500
10 [18.33333 | 55 700 570 1325 1475
11 5 15 180 735 1230 1380
12 0 0 270 720 990 1140
13 110 525 635 785
14 30 360 390 540
15 0 2025 | 202.5 | 352.5
16 82.5 82.5 232.5
17 22.5 22.5 172.5
18 0 0 150

1600

1400 4
7 1200 A ——UH
E 1000 - —=—P1"UH
@ —a— PZ°UH
S 800 -
3 —a— PFUH
g 01 —»—DRH
S 400 —a— Total

200 -

0 - .
0 5 10 15 20
Time (h)
GIS 12 % -k %
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GCP Manager GCP Manager
Input GCP Points Basic Editor

GCP Manager

Running Result

Output
Report 3D Mesh
- |
Report \<Project Name>\1_initial\report
3D Mesh \< Projact. Name>\2_densification\3d_mesh
DSM < Project Name>\3_dsm_ortho\1_dsm
Mosaic \\<Project Name>\3_dsm_ortho\2_mosaic
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