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DAFTAR LAMPIRAN 
 

Lampiran 1. Lembar Hasil Uji Laboratorium 
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Lampiran 2 Profile Plot 

 

Profile Plot 17 Februari 2024 

 

Profile Plot 27 Februari 2024 
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Profile Plote 04 Maret 2024 
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Lampiran 3 Proses pemodelan dengan HECRAS 

 

Pembuatan Geometric terdiri dari  Reach, Cross Section dan Junction 

 

Inputan Cross Section 
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Input Kekasaran Manning 

 

Input Running Steady Flow Data  
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Proses Running Steady Flow Data 

 

 

Hasil Profile Plot 



155 

 

 
 

 

Profile Output Table 

 

Indput Boundary Condition 



156 

 

 
 

 

Input Initial Coeficient 

 

Input Meteorology Dataset 
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Input Nutrient Parameter 

 

Input Water Quality Analysis 
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Proses Water Quality Analysis HEC-RAS 

 

Cara Melihat Hasil Ranning Water Quality Analysis 
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Hasil Profile Analysis Water Quality 

 

Hasil Schematic Plot Water Quality 

 

Hasil Table Water Quality Analysis 
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Lampiran 4 Input yang disarankan untuk parameter nitrogen dan fosfat. 

 

 

 

 

 

 

 

 

 

 

 

 

Profile Output Table 17 Februari 2024 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Profile Output Table 27 Februari 2024 
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Profile Output Table 04 Maret 2024 
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Lampiran 5 Water Quality Data Input.
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Lampiran 6. Uji Nash-Sutchliffe 

𝐸𝑁𝑠 = 1 −  
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)

2𝑛
𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 (12) 

dimana: 

ENS  : Koeffisien Nash-sutchllife 

Qsi  : Nilai simulasi model (nilai pemodelan) 

QMi  : Nilai observasi (nilai hasil pengukuran) 

QM  : Rata-rata nilai observasi (nilai hasil pengukuran) 

N  : Jumlah data 

 

 
BOD DO NH3 Orthophospahte Temperature 

Tanggal 

Sampel 

TS 1 15 6.8 0.1 0.1 27.4 

17 Februari 

2024 

TS 2 10 6.2 0.2 0.12 29.9 

TS 3 6 5.2 0.37 0.19 32.1 

TS 4 4 4 0.47 0.27 34.6 

TS 5 3 3.5 0.5 0.3 35.2 

TS 1 18 4.8 0.18 0.14 29 

27 Februari 

2024 

TS 2 12 4.6 0.28 0.15 31.2 

TS 3 8 3.3 0.45 0.25 33.1 

TS 4 7 3.2 0.5 0.27 35.1 

TS 5 6 2.9 0.53 0.27 35.8 

TS 1 13.6 4.2 0.24 0.15 28.6 

04 Maret 

2024 

TS 2 9 3.4 0.31 0.21 28.9 

TS 3 8 3.2 0.4 0.4 28.5 

TS 4 7 3 0.47 0.45 28.4 

TS 5 5 2.2 0.52 0.48 29.1 

Data Hasil Observasi 

 
BOD DO NH3 Orthophospahte Temperature 

Tanggal 

Sampel 

TS 1 14.80 5.27 0.20 0.14 28.4 

17 Februari 

2024 

TS 2 13.96 5.64 0.20 0.23 30.4 

TS 3 12.13 5.93 0.19 0.35 33.12 

TS 4 9.02 6.17 0.19 0.39 34.66 

TS 5 6.58 6.3 0.30 0.53 37.04 

TS 1 14.80 5.27 0.20 0.14 28.46 

27 Februari 

2024 

TS 2 13.84 5.69 0.20 0.25 28.45 

TS 3 12.46 5.54 0.23 0.42 29.45 

TS 4 10.48 5.45 0.27 0.49 30.89 

TS 5 7.65 5.27 0.40 0.69 32.23 

TS 1 14.80 5.27 0.20 0.14 28.46 

04 Maret 

2024 

TS 2 13.84 5.69 0.20 0.25 30.4 

TS 3 12.46 5.54 0.23 0.42 33.13 

TS 4 10.48 5.45 0.27 0.49 34.02 

TS 5 7.65 5.27 0.40 0.69 34.8 

Data Hasil Simulasi 
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TS Vobs Vs 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

0.93 1.13 0.039 
0.9044 

0.0046 

0.07 0.0128 0.81 0.83 0.88 0.002 0.001 

1 1.11 0.026 0.007 

2 

0.84 1.00 0.025 
0.86 

0.000 
0.04 0.0009 0.98 0.86 0.93 0.004 0.000 

0.89 1.00 0.013 0.001 

3 

1.20 1.34 0.020 
1.2 

0.000 
0.04 0.0018 0.95 1.17 1.28 0.012 0.001 

1.23 1.32 0.008 0.001 

4 

1.21 1.32 0.012 
1.09 

0.014 
0.09 0.0219 0.76 1.04 1.17 0.017 0.003 

1.02 1.27 0.063 0.005 

5 

1.05 1.32 0.073 
1.15 

0.010 
0.039 0.0614 0.84 1.30 1.15 0.023 0.023 

0.98 1.52 0.292 0.029 

Uji Nash-Sutchliffe V (kecepatan) 

 

 

TS NH4obs NH4s 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

0.1 0.20 0.01000 

0.1744 

0.00554 

0.01 0.0103 0.16 0.18 0.20 0.00040 0.00003 

0.243333 0.20 0.00188 0.00475 

2 

0.2 0.20 0.00000 

0.2633 

0.00401 
0.02 0.0065 0.64 0.28 0.20 0.00626 0.00028 

0.31 0.20 0.01190 0.00218 

3 

0.37 0.19 0.03254 

0.4067 

0.16538 
0.11 0.1673 -0.48 0.45 0.23 0.05007 0.00188 

0.4 0.23 0.03019 0.00004 

4 

0.47 0.19 0.07639 

0.48 

0.00010 
0.17 0.0006 1 0.5 0.27 0.05087 0.00040 

0.47 0.27 0.03823 0.00010 

5 

0.5 0.30 0.04171 

0.5167 

0.00028 
0.07 0.0005 0.99 0.53 0.40 0.01719 0.00018 

0.52 0.40 0.01467 0.00001 

Uji Nash-Sutchliffe NH4 
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TS ORTHOobs ORTHOs 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

0.10 0.14 0.00160 

0.13 

0.00097 

0.00 0.0015 0.13 0.14 0.14 0.00000 0.00008 

0.15 0.14 0.00018 0.00049 

2 

0.12 0.23 0.01133 

0.16 

0.00160 0.02 

 

0.0042 

 
0.81 0.15 0.25 0.00975 0.00010 

0.21 0.25 0.00150 0.00250 

3 

0.19 0.35 0.02575 

0.28 

0.00810 0.06 

 

0.0234 

 
0.59 0.25 0.42 0.03056 0.00090 

0.40 0.42 0.00062 0.01440 

4 

0.27 0.39 0.01407 

0.33 

0.00360 0.06 

 

0.0216 

 
0.65 0.27 0.49 0.04626 0.00360 

0.45 0.49 0.00123 0.01440 

5 

0.30 0.53 0.05235 

0.35 

0.00250 0.27 

 

0.0256 

 
0.91 0.27 0.69 0.17616 0.00640 

0.48 0.69 0.04398 0.01690 

Uji Nash-Sutchliffe Orthophosphate 

 

 

TS BODobs BODs 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

15 14.80 0.04 

15.556 

0.3086 

11.56 9.8519 0.15 18 14.8 10.24 5.9753 

13.66667 14.8 1.28 3.5679 

2 

10 13.96 15.68 

10.33 

0.1111 

42.49 4.6667 0.89 12 13.84 3.39 2.7778 

9 13.84 23.43 1.7778 

3 

6 5.07 0.86 

7.33 

1.7778 
17.00 2.6667 0.84 8 5.12 8.29 0.4444 

8 5.2 7.84 0.4444 

4 

4 9.02 25.20 

6 

4.0000 

37.90 6.0000 0.84 7 10.48 12.11 1.0000 

7 6.23 0.59 1.0000 

5 

3 6.58 12.82 

4.7667 

3.1211 
22.26 6.1267 0.72 6.5 7.65 1.32 3.0044 

4.8 7.65 8.12 0.0011 

Uji Nash-Sutchliffe BOD 
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TS DOobs DOs 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

6.8 5.27 2.3409 

5.2667 

2.351 

3.71 3.70 0.00 4.8 5.27 0.2209 0.218 

4.2 5.27 1.1449 1.138 

2 

6.2 5.64 0.3136 

4.7333 

2.151 
6.75 3.94 0.41 4.6 5.69 1.1881 0.018 

3.4 5.69 5.2441 1.778 

3 

5.2 5.93 0.5329 

3.9 

1.690 
11.03 2.54 0.77 3.3 5.54 5.0176 0.360 

3.2 5.54 5.4756 0.490 

4 

4 6.17 4.7089 

3.4 

0.360 
15.77 0.56 0.96 3.2 5.45 5.0625 0.040 

3 5.45 6.0025 0.160 

5 

3.5 6.3 7.84 

2.8667 

0.401 
22.88 0.84 0.96 2.9 5.27 5.6169 0.001 

2.2 5.27 9.4249 0.444 

Uji Nash-Sutchliffe DO 

 

TS TEMPobs TEMPs 
(Qmi-

Qsi)2 
Qm 

(Qmi-

Qm)2 
∑(𝑄𝑀𝑖 − 𝑄𝑆𝑖)2

𝑛

𝑖=1

 ∑(𝑄𝑀𝑖 − 𝑄𝑀)2

𝑛

𝑖=1

 1 − 
∑ (𝑄𝑀𝑖 − 𝑄𝑆𝑖)2𝑛

𝑖=1

∑ (𝑄𝑀𝑖 − 𝑄𝑀)2𝑛
𝑖=1

 

1 

27.40 28.40 1.000 

28.344 

0.892 

1.32 1.4052 -0.06 29.00 28.46 0.292 0.430 

28.63 28.46 0.030 0.083 

2 

29.90 30.40 0.250 

30 

0.010 
10.06 2.6600 0.74 31.20 28.45 7.563 1.440 

28.90 30.40 2.250 1.210 

3 

32.10 33.12 1.040 

31.23 

0.751 
35.80 11.7067 0.67 33.10 29.45 13.323 3.484 

28.50 33.13 21.437 7.471 

4 

34.60 34.66 0.004 

32.7 

3.610 
49.31 27.8600 0.44 35.10 30.89 17.724 5.760 

28.40 34.02 31.584 18.490 

5 

35.20 37.04 3.386 

33.367 

3.361 
48.62 27.4867 0.43 35.80 32.23 12.745 5.921 

29.10 34.80 32.490 18.204 

Uji Nash-Sutchliffe Temperatur 

 

 



168 

 

 
 

Lampiran 7. Uji Kesalahan Relatif 

𝐾𝑒𝑠𝑎𝑙𝑎ℎ𝑎𝑛 𝑅𝑒𝑙𝑎𝑡𝑖𝑓 (𝐾𝑅) =  
(𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% (8) 

dimana: 

KR : Kesalahan relatif 

DL : Data lapangan 

DP : Data Pemodelan 

TS Vobs Vs ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

0.93 1.13 

2.71 

 
0.13% 0.83 0.88 3.12 

1 1.11  

2 

0.84 1.00 

2.59 

 
0.12% 0.86 0.93 2.93 

0.89 1.00  

3 

1.20 1.34 

3.27 

 
0.09% 1.17 1.28 3.76 

1.23 1.32  

4 

1.21 1.32 

3.27 

 
0.13% 1.04 1.17 3.76 

1.02 1.27  

5 

1.05 1.32 

3.33 

 
0.17% 1.30 1.15 3.99 

0.98 1.52  

Uji Kesalahan Relatif V (Kecepatan) 

TS NH4obs NH4s ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

0.1 0.20 

0.52 

 
0.13% 0.18 0.20 0.60 

0.243333 0.20  

2 

0.2 0.20 

0.79 

 
0.31% 0.28 0.20 0.60 

0.31 0.20  

3 

0.37 0.19 

1.22 

 
0.9% 0.45 0.23 0.64 

0.4 0.23  

4 

0.47 0.19 

1.44 

 
0.939% 0.5 0.27 0.74 

0.47 0.27  

5 

0.5 0.30 

1.55 

 
0.417% 0.53 0.40 1.09 

0.52 0.40  

Uji Kesalahan Relatif NH4  
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TS ORTHOobs ORTHOs ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

0.10 0.14 

0.39 

 

0.06% 0.14 0.14 0.42 

0.15 0.14  

2 

0.12 0.23 

0.48 

 
0.34% 0.15 0.25 0.72 

0.21 0.25  

3 

0.19 0.35 

0.84 

 
0.3% 0.25 0.42 1.20 

0.40 0.42  

4 

0.27 0.39 

0.99 

 
0.27% 0.27 0.49 1.36 

0.45 0.49  

5 

0.30 0.53 

1.05 

 
0.45% 0.27 0.69 1.91 

0.48 0.69  

Uji Kesalahan Relatif Orthophosphate  

 

TS BODobs BODs ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

15 14.80 

46.67 

 

0.051% 18 14.8 44.40 

13.66667 14.8  

2 

10 13.96 

31.00 

 
0.26% 12 13.84 41.64 

9 13.84  

3 

6 5.07 

22.00 

 
0.429% 8 5.12 15.39 

8 5.2  

4 

4 9.02 

18.00 

 
0.3% 7 10.48 25.73 

7 6.23  

5 

3 6.58 

14.30 

 
0.35% 

6.5 7.65 21.88 

4.8 7.65  

Uji Kesalahan Relatif BOD 
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TS DOobs DOs ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

6.8 5.27 

15.80 

 

0.0006% 4.8 5.27 15.81 

4.2 5.27  

2 

6.2 5.64 

14.20 

 
0.1656% 4.6 5.69 17.02 

3.4 5.69  

3 

5.2 5.93 

11.70 

 
0.31216% 3.3 5.54 17.01 

3.2 5.54  

4 

4 6.17 

10.20 

 
0.4024% 3.2 5.45 17.07 

3 5.45  

5 

3.5 6.3 

8.60 

 
0.489% 2.9 5.27 16.84 

2.2 5.27  

Uji Kesalahan Relatif DO 

 

TS TEMPobs TEMPs ∑ 𝐷𝐿

𝑛

𝑖=1

 ∑ 𝐷𝑃

𝑛

𝑖=1

 (𝐷𝐿 − 𝐷𝑝)

(𝐷𝑝)
𝑥100% 

1 

27.40 28.40 

85.03 

 

0.003% 29.00 28.46 85.32 

28.63 28.46  

2 

29.90 30.40 

90.00 

 
0.008% 31.20 28.45 89.25 

28.90 30.40  

3 

32.10 33.12 

93.70 

 
0.02% 33.10 29.45 95.70 

28.50 33.13  

4 

34.60 34.66 

98.10 

 
0.014% 35.10 30.89 99.57 

28.40 34.02  

5 

35.20 37.04 

100.10 

 
0.038% 35.80 32.23 104.07 

29.10 34.80  

Uji Kesalahan Temperatur 
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Lampiran 8. Dokumentasi Penelitian 
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Lampiran 9 Plot penyebaran parameter kualitas air Sungai Saddang 
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