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ABSTRACT

Floods hit Delhi so often now, it barely shocks anyone. The city keeps expanding, but let’s be
honest, it’s not always smart growth. People build right on floodplains. The weather’s getting
stranger every year. And half the time, government agencies just don’t communicate. Take
the Yamuna River—floods hit in 2010, then 2013, again in 2019, and that huge disaster in
2023. Every time, it’s the same story: things fall through the cracks, coordination breaks
down, weather forecasts miss, and the tangled rules about sharing river water just make
everything worse. Water sharing between states in India? That’s a mess all by itself. States
argue, cases drag on in court, and nothing actually gets resolved. For Delhi, floods aren’t just
about heavy rain during monsoon. Releases from the Hathnikund Barrage upstream matter a
lot, too. In 2023, water levels broke all records. A major reason? Heavy rain in the catchment
area—something rare, but when it hits, the chaos is real. This study brings together rainfall
records, river discharge data, and all the technical and bureaucratic details. It spells out
what’s broken, where the gaps are, and what actually needs to change. There’s a practical
angle too—a policy brief for the Delhi Government and DDMA, including a plan to build a
high embankment along the riskiest stretches of the Yamuna floodplain. By digging into
official numbers—rainfall, river levels, disaster reports—the paper points out where the

system stumbles: outdated laws, clunky tech, government agencies stuck in their own
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bubbles. Then it lays out real policy changes to help Delhi recover faster after floods and

finally tackle that endless water-sharing headache between states..

KEYWORDS: Urban Flooding, Delhi Flood Control, Interstate Water Disputes, Water

Policy, Disaster Governance, Judicial Review

1. INTRODUCTION

Floods keep hammering India’s cities these days, and Delhi’s right in the middle of it all. It’s
a mix of climate change, sloppy city planning, and old, failing infrastructure. Delhi hugs the
Yamuna River, and every monsoon, chaos breaks out—streets underwater, daily life
wrecked, the environment taking a beating. But the biggest mess? The way the city’s run.
Too many cooks in the kitchen: the central government, the state, local officials—they all
want a say, but no one’s really in charge. Water is supposed to be the state’s job, but rivers
like the Yamuna don’t care where one state ends and another begins. So everyone’s meant to
work together, but what actually happens? Endless arguments, delays, and legal battles that

never solve anything.

This paper looks at why Delhi can’t seem to get its flood management act together, and how
states keep fighting over river water. There’s no magic fix here. The answer’s about shaking
up how things are managed, using smarter technology, and making the rules actually mean
something. Delhi’s in a tough spot with heavy rains, rivers spilling over, and wild, unplanned
growth. The 2023 floods really showed how bad things are—the Yamuna shot up to 208.66

meters, whole neighborhoods went under, and the city’s flood response fell apart.

2. Administrative Framework

2.1 Key Agencies and Governance Structure

Flood management in Delhi isn’t something one department can handle alone. It’s really a
group effort. The Irrigation & Flood Control Department (I&FC) handles flood control
orders, keeps embankments intact, and monitors the rivers. Public Works Department (PWD)
takes charge of the bigger stuff, like major road drains and pumping stations. The municipal
corporations—MCD and NDMC—Iook after local drains and those annoying spots where
water always seems to collect. And when it’s time for disaster prep or getting everyone on the

same page, the Delhi Disaster Management Authority (DDMA) steps in.
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Challenges
e Fragmented responsibilities
e Limited real-time data sharing

e Overlapping jurisdictional control

2.2 Institutional Challenges

Way too many agencies are involved, and honestly, they don’t talk to each other much. You
spot it everywhere—drain maintenance, data sharing, emergency response—everyone’s
doing their own thing. This mess slows everything down, especially when you need quick

action.

3. Rainfall Patterns & Causes of Delhi Floods

3.1 Monsoon Rainfall Intensity and Patterns

Monsoon hits Delhi from July to September, and that’s when almost all the city’s rain falls.
Sometimes you get these wild downpours—fast, heavy, and over in a day or two. The
drainage just can’t handle it. For example, in July 2023, the Safdarjung Observatory recorded
153 mm in one day—the most since 1982. That’s a flood waiting to happen. The water piles
up on streets right away. And these aren’t rare events anymore. Since 2017, there have been
more of these short, intense bursts, especially in June and July, and the drainage system just
can’t keep up. Even if the total seasonal rainfall looks normal, those sudden cloudbursts don’t

give water any time to soak in or flow away. That’s why we keep seeing local flooding.

3.2 River Dynamics and Yamuna Flooding

The Yamuna River is at the heart of Delhi’s flood problems. When it rains hard upstream—in
places like Haryana, Uttarakhand, or Himachal Pradesh—more water races down into the
Yamuna. When the Hathnikund barrage upstream releases a big load, that surge reaches
Delhi in about two days and sends river levels shooting up. In 2023, the Yamuna hit 208.66
meters at the Old Railway Bridge, smashing old records because of huge water releases and
runoff. Once the river crosses 204.83 meters—the official danger mark—it floods low-lying

areas and even pushes water back into the city’s drains. That’s when things get serious.

3.3 Urbanization and Drainage Constraints
It’s not just the rain or the river, though. Delhi’s rapid growth really makes things worse.
More roads, more concrete, more buildings—there’s just less bare ground for water to sink

in. So, rain turns straight into runoff. People have built over natural drainage channels along
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the Yamuna and its floodplains, shrinking the river’s room to carry away extra water. Add silt
building up on the riverbed and all the bridges crossing the Yamuna, and water faces even
more obstacles. So, when it rains hard, the river rises faster and higher than ever. All these
changes leave Delhi wide open to flash floods and sudden river surges.

4. DISCUSSION: Gaps and Constraints

Delhi has all these flood management plans and official frameworks, but floods keep coming
back. It’s not just bad luck. The same problems show up year after year and honestly, they
stall both the admin side and any tech solutions. These aren’t just little bumps—they’re built
right into how things work. Delhi doesn’t need another quick fix. It needs deep, structural
changes.

4.1 Data Integration and Real-Time Information Gaps

Let’s start with data. There’s no single, real-time system for flood info in Delhi. The IMD
tracks rain, the CWC checks river levels, and city departments monitor drains and pumps—
everyone’s doing their own thing. There’s no one place where all this data comes together.
So, when a flood is brewing, decision-makers don’t see the whole picture fast enough. That
costs precious time—time needed for evacuations, moving pumps, or closing roads. In a city
where flooding can happen in a matter of hours, even short delays make a bad situation
worse, especially in crowded low-lying areas.

4.2 Fragmented Governance and Institutional Overlap

Fighting floods? That’s everyone’s job—and nobody’s. The Irrigation and Flood Control
Department, Public Works, municipal bodies, Delhi Jal Board, Disaster Management
Authority—they all have a piece of the puzzle. But no one’s really in charge, and their roles
overlap. So, when a flood hits, the response turns messy and reactive instead of clear and
planned. If drainage fails or embankments break, no one is truly held responsible. This
fractured system makes real, coordinated flood management nearly impossible and long-term
plans just fall apart.

4.3 Limited Public Awareness and Risk Communication

Now, about the people actually living with the risk. Most folks don’t get the flood alerts or
warnings they need, and when they do, it’s often too late or way too vague. This hits
vulnerable communities hardest—people in floodplains and informal settlements. There
aren’t enough local risk maps, no simple emergency plans, and barely any community
training. So, when disaster strikes, people are left guessing. Trust in the system drops, and by

the time help or info arrives, it’s often too late.
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4.4 Slow Pace of Technical Upgradation

Everyone agrees: Delhi’s old drainage and flood systems just can’t keep up with today’s
weather. But fixing them takes forever. The infrastructure was built for rain patterns that
don’t exist anymore. Upgrades get tangled in land issues, endless coordination, and slow
construction. Meanwhile, climate change and rapid growth just keep raising the stakes, and

the tech side is always lagging behind.

Overall Implications

When you look at it all together, it’s clear: Delhi’s flood mess isn’t just about pipes or drains.
It’s about making the whole system—governance, info, people, and infrastructure—actually
work together. If data stays siloed, agencies keep stepping on each other’s toes, people are
left clueless, and upgrades move at a crawl, Delhi will always be stuck reacting to the next
flood. To really get ahead, the city needs to rethink how everything connects and go for real,

systemic change.

5. Recommendations

5.1 Strengthen Administrative Coordination

e Establish an Integrated Flood Management Committee with representatives from all
key agencies (I&FC, PWD, DJB, NDMC, MCD) and establish a Unified Flood
Management Authority for Delhi

e Centralize flood risk data and dashboard via city’s Integrated Command Control
Centre to support real-time decisions and integrate IMD, CWC, and municipal data on a
common platform

5.2 Boost Technical Controls and Early Warning

Start using loT sensors to watch water levels in real time and lean on predictive analytics to

spot trouble early. Put in more high-capacity pumping stations, especially where floods hit

hardest. Speed up GIS-based drainage mapping across every basin so hydraulic models

actually match what’s really happening out there.

5.3 Data and Research Integration

Roll out a city-focused Flood Severity Index to really measure flood risks on the ground.

Bring in universities and research teams to build sharper inundation models and run climate

impact simulations. Dig into the details—extreme rainfall, rising Yamuna river peaks, and

how floods are not just more frequent, but tougher than before.



http://www.ijarp.com/

International Journal Advanced Research Publication

5.4 Planning and Policy Measures

Actually, Enforce those floodplain zoning rules. Lean into nature-based solutions—wetlands,
roads, and parking lots that let water soak through. Make sure flood risks are right there in the
Master Plan and shape every land-use call.

6. Technical Measures for Flood Control

6.1 Drainage Infrastructure

Delhi’s stormwater network runs for thousands of kilometers, but let’s face it—it’s running
on outdated data and hasn’t had enough attention.

6.2 Long-Term Planning Initiatives

The new drainage master plan covers the entire basin. It’s not just about repairing old
drains—it also brings in new green spaces that actually absorb stormwater, so the streets
don’t end up underwater every time it rains.

6.3 Emergency Response Mechanisms

When monsoon season hits, crews get moving fast. They install temporary pumps, run the
flood control rooms around the clock, and shore up embankments to keep flooding and

damage in check.

7. Flood Risk Analysis
Rainfall and river-level data together indicate a strong association between extreme

precipitation, elevated Yamuna stages, and flood occurrence in Delhi.

Major Contributors to Flood Risk in Delhi

IParameter |[Effect on Flooding
[Extreme rainfall intensity IRapid runoff generation
High river water levels IDrain backflow

[Urban impermeability IReduced infiltration
IFloodplain encroachment ILoss of storage capacity
Drain siltation IReduced capacity

A combined analysis of rainfall and river data indicates that heavy catchment precipitation
was a key driver of the 2023 flood event, producing a 100-year return period rainfall and

contributing to unprecedented water levels downstream.

IFlood Trigger |Evidence |
Rainfall [High July 2023 rainfall (384.6 mm) and high catchment rainfall|
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IFlood Trigger |Evidence |
[Barrage discharges  ||Peak ~359,760 cusecs from Hathnikund |
Historic peak level | Yamuna reached 208.66 m |
Urban drainage barriers|Backwater interference |

7.1 Drainage Infrastructure

Delhi’s got about 18,000 kilometers of drains, but a lot of them are too small or just not taken
care of.

7.2 Delhi Drainage Master Plan

The drainage master plan sets out to fix this mess. The plan’s all about remodeling trunk
drains, planning drainage better at the basin level, and tying in water bodies and green spaces
so everything works together.

7.3 Emergency Measures

When things get bad, the city brings in big pumps, builds temporary embankments, and keeps
flood control rooms running around the clock.

7.4 Flood Control Orders and Monsoon SOPs

Every year, agencies get clear flood control orders that lay out who does what during the
monsoon, along with targets they have to hit. NDMC’s monsoon SOPs keep everyone on top
of cleaning, surveillance, and getting emergency teams out fast in areas that always flood.

7.5 Urban Planning and Flood-Plain Regulation

Policy now pushes back against building on flood plains—a big reason flood risks have shot

up lately.

8. Embankment Proposal: Highest Wall Bank Along the Yamuna

If Delhi’s serious about protecting neighborhoods like Mayur Vihar Pushta, Usmanpur,
Yamuna Bazaar, Garhi Mandu, and Okhla from floods, it’s time to stop with half-measures.
The city needs a solid, continuous embankment along the Yamuna—taller and stronger than
anything that’s come before. Picture the highest flood wall Delhi’s ever had, built to take
whatever the river dishes out.

8.1 Embankment Design Considerations

e The wall has to beat Delhi’s flood record: 208.66 meters. Add another meter for safety.

e Concrete facing, solid core—no shortcuts. Build it to last.

e Link up with current flood controls, but don’t push out people living and working nearby.
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8.2 Priority Embankment Segments

1. Pallato Chilla, North Delhi: Begin upstream to shield farms and homes first.

2. Chilla to Okhla Pushta, East Delhi: Next, focus on the crowded neighborhoods and
their services.

3. Trans-Yamuna Pushta Zones: These low-lying areas always get hit hardest—don’t

leave them out.

8.3 Complementary Measures

e Slope protection and tough revetments upstream, so the river can’t eat away at the new
wall.

e Add spillways in the right spots. When water spills over, let it flow somewhere safe, not

straight through the embankment.

9. Policy Brief for Delhi Government & DDMA

9.1 Purpose

We’ve spent years studying Delhi’s flood mess. Here’s what the Delhi Government, DDMA,
and anyone making flood decisions needs to hear—and actually do.

9.1.1 Why Flood Risk in Delhi Is Increasing

Flooding’s getting worse in Delhi. It’s not just about more rain. Climate change, upstream
changes, concrete everywhere, old pipes, dead drains—it all adds up. The 2023 flood made it

clear: the old ways don’t cut it.

9.1.2 Key Evidence

e Rain comes on fewer days, but when it does, it pours. Drains just can’t keep up.

e Heavy rain upstream or a big release from Hathnikund Barrage, and the Yamuna jumps
by meters in just days.

e In 2023, the river hit a record: 208.66 meters.

e New buildings crowd into the floodplain, squeezing the river and leaving less space for
water.

e When the Yamuna’s high, stormwater backs up and floods the streets..

9.1.3 Policy Implication:
Flooding in Delhi is not only a local rainfall issue; it is a basin-level, inter-state, and

multi-sectoral challenge requiring integrated governance.
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9.2. Key Systemic Gaps Identified

9.2.1 Governance and Coordination Gaps

A bunch of agencies—like I&FC, PWD, MCD/NDMC, DJB, and DDMA—are all working
on flood issues, but their roles overlap. There’s no single authority in charge when floods hit.
They also don’t share real-time data well between IMD, CWC, and the city teams.

9.2.2 Infrastructure and Technical Gaps

Most of Delhi’s drainage is built for old rainfall standards, not what we’re seeing now. The
pumping stations at the Yamuna outfalls can’t handle big surges. Instead of planning ahead,
most flood control is just reacting once problems show up.

9.2.3 Planning and Regulatory Gaps

Floodplain zoning is pretty weak—rules aren’t enforced. People keep building and living in
risky areas. Flood risk doesn’t really factor into urban development approvals.

9.3. Strategic Policy Recommendations

9.3.1 Set Up a Unified Flood Management Authority (High Priority)

Action:

Create the Delhi Unified Flood Management Authority (DUFMA) under DDMA and give it
the teeth to act.

Mandate:

Make quick, centralized calls during monsoon and flood emergencies. Take charge of rainfall
forecasts, river monitoring, drainage responses, and evacuations. Coordinate directly with
Haryana, UP, IMD, and CWC.

Outcome:

Decisions get made quicker. Agencies aren't overlapping or getting in each other's way
anymore. Plus, it's clear who's in charge.

9.3.2 Integrated Flood Forecasting & Early Warning System

Action:

Build a real-time flood forecasting platform that pulls in:

e IMD rainfall forecasts

e CWoC river level and discharge data

e Hathnikund Barrage release schedules

e \Water-level sensors from Delhi’s drains
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Lead Time Target:

Give people 48 to 72 hours’ notice before major floods roll in.

Outcome:

Early warnings let people get out in time, keep infrastructure safer, and give emergency
teams a real shot at preparing.

9.3.3 Yamuna High Embankment (Highest Wall Bank) Strategy

Here’s the plan: build reinforced high embankments along the Yamuna’s most flood-prone
stretches—Palla to Wazirabad, Usmanpur to Mayur Vihar, Chilla to Okhla, and the Trans-
Yamuna Pushta areas. These walls need to stand higher than 208.66 meters, with an extra
meter or so for good measure. Concrete facings and erosion-proof materials keep them solid.
Add controlled spillways to handle those rare, extreme floods. The payoff? Crowded
neighborhoods and key infrastructure get real protection, and the floodplain doesn’t drown
every time the river rises.

9.3.4 Drainage Modernization and Backflow Prevention

It’s time to overhaul city drains. Use the latest rainfall data, fit non-return valves and
pumping stations where the city meets the Yamuna, and bring in machines with GIS tracking
to speed up desilting. The result: water stops pooling in the streets, even when the river’s
right at the brink.

9.3.5 Floodplain Regulation and Urban Planning Reform

No more building in high-risk floodplain zones—declare them off-limits. Make sure flood
risk maps are baked into the Master Plan and every building permit. Move the most exposed
communities or make their homes flood-proof. Over time, fewer people and less property end
up in harm’s way, and disaster losses drop.

9.3.6 Inter-State Coordination on Hathnikund Barrage Operations

Delhi, Haryana, and the Central Water Commission need to work together—sign an
agreement to give advance warnings before big water releases, set up joint flood forecasting,
and share upstream rainfall data openly. That way, Delhi gets the heads-up it needs,
predicting river behavior gets easier, and everyone’s more prepared.

9.3.7 Community Preparedness and Public Communication

Flood alerts should go out in every major language—SMS, apps, local radio, whatever gets
the word out fast. Put up public boards showing river levels and clear warnings. Train people
in the flood-prone areas so they know what to do. When the river rises, panic drops,
evacuations run smoother, and more lives get saved.

9.4 Implementation Roadmap (Indicative)

10
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Timeframe |Key Actions

|O—1 Year HUnified authority setup, integrated dashboard, emergency pump upgrades
1-3 Years |Embankment construction (priority stretches), drainage redesign

3-5 Years IFull floodplain regulation, smart flood city model

9.5 Expected Outcomes
Floods hit the city’s wallet less. People living near the river stay safer. Agencies work
together better. The city gets tougher and more flexible when climate shocks hit. Plus, Delhi

sets the standard for flood management that other cities can actually follow.

9.6 Concluding Policy Message

Flood risk in Delhi isn’t some unsolvable puzzle—it’s part of how the city works. But that
doesn’t mean we have to just take it. The real solution isn’t scrambling after the water’s
already here; it’s planning ahead, using science, and investing smartly. Follow these steps and
Delhi actually protects its people, its economy, and its future. That’s what real resilience

looks like.

10. CONCLUSION

This deep dive into Delhi’s flood management makes one thing clear: floods here aren’t just
about heavy rain. They come from a tangled mess of factors—intense storms, upstream water
releases, broken links between rivers and drains, unchecked city growth, and a patchwork of
agencies all working in their own corners. When you look at the rain data, you see that Delhi
now gets more intense, short bursts of monsoon rain than before, way beyond what the city’s
old drainage systems can handle. When that kind of rain hits at the same time as big surges in

the Yamuna, you get the perfect setup for disaster.

The study shows how much the Yamuna River controls Delhi’s flood fate. When the
Hathnikund Barrage upstream lets out huge volumes of water after heavy rain, it doesn’t take
long for that surge to hit the city. In July 2023, water levels hit a record 208.66 meters,
exposing just how exposed Delhi is to what happens upstream. High river levels don’t just
drown the floodplains—they also block storm drains, causing water to back up into city
streets. This backflow is a silent troublemaker that makes urban flooding so much worse, but

officials often overlook it.

11
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On the government side, the research points out a big problem: lots of offices are involved in
flood control, but nobody’s really steering the ship. Forecasting, river management, drainage,
and disaster response all run on separate tracks, so decisions get delayed and big moves fall
short when disasters actually hit. The usual fixes—Ilike clearing silt, running pumps, or
putting up barriers—are always playing catch-up and don’t touch the deeper issues,

especially with climate change making floods more extreme.

The report argues that Delhi needs to put strong, permanent flood defenses at the center of its
strategy. Building high embankments along vulnerable stretches of the Yamuna makes sense,
especially since the data shows both flood levels and extreme events are on the rise. These
embankments, if they’re built above the highest known water marks and include spillways,
can protect areas where people and businesses are packed in tight. But walls alone aren’t
enough. Delhi also needs tough rules about what gets built on the floodplain, better drains,

and more green spaces to soak up water.

The policy brief for the Delhi Government and DDMA calls for a big shift—from fragmented
emergency fixes to smart, connected, and forward-looking flood management. That means
tying real-time rainfall and river data together, getting states to coordinate on dam releases,
updating drainage standards to match what the climate is actually doing, and pulling all the
different agencies under one roof. Keeping people informed and ready is just as vital—

prepared communities lose less, both in lives and livelihoods.

To sum up, Delhi’s flood problem is baked into its systems. No single engineering trick or
administrative shuffle will solve it. Long-term safety depends on a big-picture approach—
blending solid science, smart city planning, tighter institutions, and real enforcement. If Delhi
invests in all these fronts—stronger embankments, modern drains, better teamwork—it stands
a real chance of bouncing back from future floods. And, who knows, it might even set an

example for other fast-growing river cities across India.
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