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The watershed overall improvement and adaptation

planning for Bajhang River Basin (1/2)
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Abstract

The comprehensive improvement and adaptation plan seeks to break away from
traditional gray engineering approaches focused solely on river channel management. It
introduces a paradigm shift towards resilience-based flood management, emphasizing
governance and management rooted in Nature-based Solutions. This approach
incorporates ecosystem service functions to balance water, nature, and humanity
harmoniously. The ultimate goal is to enhance the nation’s and society’s capacity to
address risks and adapt to climate change while aligning with public expectations,
perceptions, and relationships with water.

The plan for the Bajhang River watershed is tailored to its cultural, geological,
and hydrological characteristics, proposing the vision and goal of “Bajhang River never
flood to protect Chianan.” The plan identifies and integrates key challenges across four
main themes—channel risks, land flooding risks, blue-green network conservation, and
water-shore integration—to serve as a foundation for developing watershed strategies.

1. Channel Risk Issues

Based on the collection and analysis of hydrological, geological, governance, and
historical flood data, key issues identified include:Al: Improvement strategies for
high-risk river segments; A2: Impacts of sediment deposition on discharge capacity;
A3: Erosion of soft rock in the upstream; A4: Improvement of cross-river structures.
The vision and goal for channel risks are to enhance river management, promote green
governance, and ensure floodsafety.

2. Land Flooding Risk Issues

Following the analysis of national land use plans, land utilization data,
floodhazard  potentials, and related projects, key issues identified
include:B1:Resilience and adaptation to climate change risks; B2: : Promoting river
education and advocating for sustainable management; B3: Mitigation of coastal
disaster risks. The vision and goal for land flooding risks are to implement governance
strategies, regulate land development, and enforce localized floodmitigation measures
to reduce disaster risks.

3. Blue-Green Network Conservation Issues

Drawing from ecological surveys and green network conservation data, key issues
identified include:C1: Connection of blue-green infrastructure; C2: Management of
invasive species; C3: Creation of diverse biological habitats.The vision and goal for

Vi



Abstract

bluegreen networks are to reduce invasive species, foster biodiversity, connect
bluegreen corridors, and conserve natural ecosystems.

4. Water-Shore Integration Issues

Based on the analysis of cultural, historical, and natural environmental data,
aswell as previous restoration projects, key issues identified include:D1:
Connectingand integrating distinctive water-shore features; D2: Current water resource
utilization and enhancement; D3: Prevention and improvement ofwater pollution;
Promoting river education and advocating for sustainable management. The vision and
goal for water-shore integration are to link waterfront corridors, enhance aquatic
environments, deepen environmental education, and promote local revitalization.

Following identifying, analyzing, and evaluating these core themes, priority
Implementation areas were proposed for short-term action. The second year will focus
on refining strategies and measures, strengthening inter-agency collaboration, and
enhancing public participation mechanisms to select exemplary demonstration cases.

This year, the project held 9 public engagement activities, including 8 small public
participation platforms and 1 internal discussions and governance strategy meetings. A
platform meeting consolidated and focused on critical issues.Platform meetings will
continue in the second year to refine strategies, allocateresponsibilities, and promote
actions.
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N YRR R L B g R A1(1/2)

%31 SSP5-85fFH T Nk irdlmed n R R AT F 4
‘ £ T £ I EE(E)

forls (cms) 2 5 10 20 25 50 100 200
N 112# % | 1380 | 2190 | 2,780 | 3,390 | 3590 | 4230 | 4910 | 5630
SSP5-85 | 1,711 | 2716 | 3447 | 4204 | 4452 | 5245 | 6,088 | 6,981
£ R f 112& % | 1100 | 1,750 | 2220 | 2700 | 2.860 | 3380 | 3920 | 4.490
SSP5-85 | 1364 | 2170 | 2753 | 3348 | 3546 | 4191 | 4861 | 5568
P 112& % | 1080 | 1,710 | 2170 | 2640 | 2790 | 3290 | 3820 | 4,380
SSP5-85 | 1339 | 2120 | 2691 | 3274 | 3460 | 4080 | 4737 | 5431
s | H2E@r | 875 | 1380 | 1750 | 2130 | 2260 | 2660 | 3080 | 3530
SSP5-85 | 1,085 | 1711 | 2470 | 2641 | 2802 | 3208 | 3819 | 4377
s | M2E@s [ ear | 1080 | 1430 | 1800 | 1930 | 2340 | 2800 | 3310
SSP5-85 | 795 | 1339 | 1773 | 2232 | 2393 | 2902 | 3472 | 4104
— 112&#% ¢ | 602 | 1,010 | 1,330 | 1,680 | 1,800 | 2,190 | 2,620 | 3,090
SSP5-85 | 746 | 1252 | 1.649 | 2083 | 2232 | 2716 | 3249 | 3832
. 1121 | 546 926 | 1230 | 1560 | 1680 | 2050 | 2470 | 2,930
SSP5-85 | 677 | 1148 | 1525 | 1934 | 2083 | 2542 | 3.063 | 3,633
e 12& 310 | 546 806 | 1,170 | 1480 | 1580 | 10930 | 2310 | 2,460
SSP5-85 | 677 | 1111 | 1451 | 1835 | 1959 | 22393 | 2.864 | 3,050

3-6




$5E B omEZI R

232 MEEF B TAEL SRS PRSP A

&5 i # ok i (Quo) : Rimpy (m)
L% | SSP585 | A | @ | LA | @R

-3 2.60 2.60 3.73 X 3.21 X
-2 2.86 3.01 3.01 X 2.94 o
-1 3.12 3.35 3.35 X 3.13 e}
0 3.47 3.80 3.80 X 5.58 X
1 3.74 411 411 X 5.81 X
2 4.17 4.61 461 X 6.08 X
3 4.32 4.78 478 X 6.16 X
4 4.48 4.95 4.95 X 6.24 X
51 3 = 7}%(7) 4.56 5.04 5.04 X 5.69 X
5.2 3 = 7}%(.} ) 4.58 5.07 5.07 X 5.69 X
6 4.70 5.2 5.2 X 6.22 X
7 4.86 5.37 5.37 X 6.28 X
8 5.01 5.53 5.53 X 6.36 X
9 5.15 5.68 5.68 X 6.79 X
10 5.38 5.91 5.91 X 6.61 X
11 5.66 6.2 6.2 X 6.78 X
12 577 6.32 6.32 X 8.48 X
13 5.93 6.48 6.48 X 8.69 X
14 6.14 6.69 6.69 X 8.88 X
15 6.32 6.89 6.89 X 9.04 X
16 6.45 7.01 7.01 X 9.31 X
17 6.65 7.21 7.21 X 9.56 X
18 6.85 7.38 7.38 X 9.71 X
19 7.05 7.57 7.57 X 9.12 X
20 751 8 8.00 X 9.74 X
21 7.73 8.22 8.22 X 9.87 X
22 7.88 8.38 8.38 X 9.73 X
23 8.01 8.52 8.52 X 10.21 X
24 8.2 8.71 8.71 X 10.50 X
25 8.6 9.09 9.09 X 10.33 X
26 8.74 9.23 9.23 X 10.67 X
27 8.99 9.46 9.46 X 11.40 X
28 94 9.89 9.89 X 11.34 X
29.1 B4 7}%(’“ ) 9.59 10.07 10.07 X 11.65 X
29.2 B4 7}%(.} ) 9.63 10.16 10.16 X 11.65 X
30 9.98 10.57 10.57 X 11.88 X
31 10.02 10.61 10.61 X 12.18 X
32 10.14 10.74 10.74 X 12.50 X
33 10.29 10.89 10.89 X 12.68 X
34 10.44 11.07 11.07 X 12.79 X
35 10.45 11.03 11.03 X 13.21 X
35.1 11.38 11.95 11.95 X 13.30 X
36.1 P2 Gy IR %(T ) 11.33 119 11.9 X 13.40 X
36.2 Pl 7 7}?}(_* ) 11.36 11.93 11.93 X 13.40 X
37 11.63 12.22 12.22 X 13.75 X
38 11.82 12.41 12.41 X 13.84 X
39 12.21 12.81 12.81 X 14.96 X
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. # -k (Qioo) mpE® (m)
¥ra S5 - - -
PR SSP5-8.5 z R P ie + A i

40 12.63 13.22 13.22 X 15.21 X
41 12.8 13.38 13.38 X 15.52 X
42 13.08 13.67 13.67 X 15.76 X
43 13.15 13.75 13.75 X 15.63 X
44 13.18 13.79 13.79 X 15.81 X
45 13.3 13.9 13.9 X 16.04 X
46 13.31 13.92 13.92 X 16.16 X
47 13.61 14.17 14.17 X 16.25 X
48 13.98 14.49 14.49 X 16.44 X
49.1 B BEAR(T) 14.28 14.76 14.76 X 16.55 X
50 14.35 14.83 14.83 X 16.62 X
51 14.11 14.6 14.6 X 16.91 X
52 15.28 15.8 15.8 X 17.20 X
53 15.44 15.98 15.98 X 17.39 X
53.1 N () 15.47 16.01 16.01 X 18.94 X
53.2 NEEE 16D 15.48 16.02 16.02 X 18.94 X
54 15.73 16.09 16.09 X 17.69 X
55 16.83 17.15 17.15 X 18.02 X
56 17.09 17.47 17.47 o 18.16 X
57 17.25 17.66 17.66 X 18.48 X
58 17.7 18.17 18.17 o 18.63 X
58.1 17.81 18.31 18.31 o 17.91 o
59 18.11 18.59 18.59 o 18.07 ©
60 18.74 19.23 19.23 © 18.42 ©
61 19.06 19.56 19.56 © 18.89 ©
62 19.35 19.85 19.85 © 19.27 ©
63 19.51 19.98 19.98 o 21.36 X
63.1 o A (T) 20.14 20.72 20.72 X 21.00 X
63.2 o AR (L) 20.31 21.05 21.05 o 21.00 o
64 20.45 21.18 21.18 X 2257 X
64.1 AT (7)) 21.08 21.9 21.9 © 20.41 ©
64.2 A ER() 21.19 22.1 221 © 20.41 ©
65.1 ST ABEAR(T) 21.3 22.39 22.39 © 20.50 ©
65.2 WFBEARC) 21.36 22.43 22.43 © 20.5 ©
66.1 R (T) 21.43 22.57 2257 X 25.73 X
66.2 k() 21.45 22.78 22.78 X 25.73 X
67 21.58 22.89 22.89 X 22.44 o
68 21.85 22.78 22.78 X 22.86 X
69 21.94 22.89 22.89 X 23.17 X
70 22.34 23.18 23.18 X 23.38 X
70.11 Poid i BAR(T) 22.31 23.17 23.17 X 23.56 X
70.21 i€ e < H(T) 22.63 23.43 23.43 X 25.72 X
70.22 A AR(Y) 22.66 23.47 23.47 X 25.72 X
71 22.77 23.56 23.56 X 25.93 X
72 23.16 23.91 23.88 o 24.17 X
73 23.43 24.11 24.07 o 24.49 X
74 23.58 24.24 24.43 X 24.79 X
75 23.94 24.56 24.99 X 25.14 X
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¥ 5%

SRy LR

, # -k (Quoo) wmieg% (m)
o S ; v e
R SSP5-8.5 = 1Ry + A i Ris

76 24.17 24.79 25.22 X 25.47 X
77 24.71 25.31 25.48 X 25.95 X
78 25.22 25.94 26.86 X 26.31 X
79 26.87 27.34 27.13 o 26.62 ©
79.1 A4 - AR (T) 26.87 27.37 27.05 o 27.91 X
79.2 A 4- AL 27.11 27.75 27.05 © 27.91 X
80 27.23 27.88 27.96 X 27.32 o
81 28.23 28.7 29.37 X 28.61 o
82 29.25 29.73 30.57 X 30.34 X
83 29.84 30.4 31.33 X 30.86 X
84 30.47 31.01 31.57 X 31.26 X
85 FERHCT) 31.73 32.27 33.38 X 31.95 o
85.1 FERHC) 32.27 32.84 33.11 X 31.97 ©
86.1 & g () 32.39 32.97 36.74 X 36.10 X
86.2 3 (L) 33.37 33.98 36.74 X 36.10 X
87 34.37 34.98 35.92 X 35.38 X
87.11 PECEE Ty 34.45 35.07 38.90 X 38.06 X
87.42 T T 38.13 38.52 41.13 X 39.96 X
88 39.02 395 40.53 X 39.71 X
89.1 g EAH(T) 40.35 39 45.57 X 45.41 X
89.2 L EM( 41.04 41.34 45,57 X 45.41 X
90 42.72 43.45 45.65 X 42.24 ©
91 44.4 44.75 50.78 X 47 X
92 45.38 45.91 54.82 X 55.11 X
92.1 46.19 46.78 57.29 X 55.23 X
92.2 - F56(7) 46.45 47.38 65.37 X 70.18 X
92.3 - B H) 46.61 47.45 65.37 X 70.18 X
93 47.18 47.82 60.7 X 59.24 X
94 48.66 49.83 66.02 X 62.17 X
95 53.25 53.55 72.43 X 66.43 X
95.11 CHEARLT 54.89 55.84 70.87 X 70.56 X
95.12 BN 55.63 56.18 70.87 X 70.56 X
95.31 EHLEELT 57.6 57.82 68.92 X 74.73 X
95.32 v AL 57.16 57.43 68.92 X 74.73 X
96 60.79 61.58 79.66 X 70.49 X
96.11 IHEARLT 64.08 65.22 78.81 X 72.94 X
96.12 LR 64.14 65.27 78.81 X 72.94 X
97 65.13 66.26 81.31 X 717 X
97.11 FHREELT 67.58 68.96 81.28 X 70.95 X
97.12 BE G 67.61 68.99 81.28 X 70.95 X
97.31 “BREELIT 63.77 69.26 84.1 X 79.47 X
97.32 - BEHAL L 69.21 69.89 84.1 X 79.47 X
9751 - &% HH(T) 68.72 69.44 88.11 X 87.41 X
97.52 - &R HHC) 71.18 72.17 88.11 X 87.41 X
98 7251 7351 90.88 X 92.00 X
99 74.19 7453 98.74 X 98.38 X
100 79.89 81.19 104.95 X 105.26 X

3-9




N YRR R L B g A A1(1/2)

. # -k (Qioo) mpE® (m)

¥ra S5 - ; - -

PR SSP5-8.5 = A PRy e + A i

100.1 85.28 86.94 111.05 X 107.76 X
100.2 91.01 91.39 114.43 X 116.60 X
100.31 104.71 | 104.98 116.92 X 118.99 X
101.1 5 B AE(T) 118.4 118.79 119.57 X 123.13 X
101.2 5 B ) 119.57 120.1 119.57 © 123.13 X
102 121.18 | 121.69 | 121.27 o 131.32 X
102.1 12335 | 12379 | 124.78 X 136.18 X
103 12572 | 12625 | 129.28 X 14453 X
103.1 12727 | 127.74 | 133.49 X 153.9 X
104 129.33 129.7 138.24 X 160.21 X
104.1 13185 | 132.15 | 139.25 X 169.52 X
105 13528 | 136.02 | 144.83 X 145.47 X
105.1 3T L F A 137.97 | 13859 | 147.97 X 149,53 X
106 139.01 | 13956 | 150.96 X 147.75 X
106.1 14133 | 14238 | 153.29 X 154.48 X
106.21 1411 14152 | 154.27 X 153.19 X
106.31 143.43 | 14437 | 153.45 X 153.55 X
106.41 14747 | 14901 | 157.21 X 157.21 X
106.5 14764 | 14914 | 156.64 X 157.81 X
107 14888 | 150.01 | 15855 X 160.92 X
107.1 15354 | 15425 | 167.78 X 168.29 X
108 158.3 159.01 | 175.42 X 172.22 X
108.1 160.85 | 161.64 175.1 X 174.79 X
109 161.06 1616 182.04 X 177.79 X
109.1 T 17156 | 172.33 | 184.39 X 185.36 X
110 17456 | 17549 | 183.97 X 188 X
110.1 177.4 178.07 | 192.85 X 195.4 X
111 18228 | 182.84 | 193.66 X 200.7 X
111.1 18355 | 184.12 | 206.37 X 199.42 X
112 19294 | 193.64 | 201.04 X 213.16 X
112.1 196.92 | 197.69 | 207.49 X 21454 X
113 198.15 | 198.73 | 217.67 X 219.21 X
113.1 TEE bl 202.66 | 203.06 | 225.67 X 22547 X
113.2 TEE 21146 | 212,53 225.5 X 225.82 X
114 215.71 215.9 221.81 X 248.2 X
114.11 = () 21839 | 218.82 | 229.32 X 229.00 X
114.12 7 AR 219.84 220.5 229.32 X 229.00 X
115 22147 | 22178 | 243.02 X 231.78 X
116 22648 | 22711 | 249.01 X 228.82 X
117.1 (T 227.85 228.4 237.1 X 237.08 X
117.2 A ) 22954 | 230.38 237.1 X 237.08 X
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