
S O I L   |   P L A N T S   |   P E O P L E   |   A   H E A L T H Y   P L A N E T 

Rain Where It Falls 

Restoring the Soil Before Building More Water Storage 

Abstract 
The restoration of water systems in Rajasthan offers an important lesson: water scarcity is not 
determined only by how much rain falls, but also by what the landscape does with that rain. The 
shared account of Rajendra Singh and village communities describes traditional water-harvesting 
structures that slowed runoff, increased infiltration, contributed to groundwater recovery, and 
helped restore wells and river baseflow. 
PQNK takes the same hydrological principle farther upstream. Instead of beginning after rainfall 
has already concentrated into runoff, PQNK asks why so much rainfall left the agricultural land 
in the first place. Repeated tillage, hardpan formation, soil disturbance, overgrazing, bare 
surfaces, loss of organic cover and declining biological structure can reduce the landscape’s 
ability to receive and retain water. At the same time, excessive groundwater pumping can remove 
water faster than rainfall can replenish it. 
PQNK therefore proposes a different starting point for agricultural water management: restore 
infiltration across the land where rain actually falls, retain that water beneath living and dead 
organic cover, reduce irrigation demand, and keep groundwater extraction within the renewable 
recharge capacity of the landscape. 
This does not make water-harvesting structures or dams universally unnecessary. It establishes 
an ecological order of priority: first restore the receiving landscape; then manage the genuine 
surplus water that remains. 

1. The Water Crisis Is More Than a Shortage of Rain 
Water policy commonly begins with supply. When wells decline, we drill deeper. When irrigation 
water becomes scarce, we construct canals. When rivers fluctuate, we propose reservoirs. When 
groundwater falls, we search for another source. 
PQNK begins with a different question: What happened to the rain that already fell on the land? 
Rain arrives across fields, grazing lands, forests, villages and watersheds. Before becoming 
streamflow, river flow or reservoir water, it first encounters the surface of the Earth. 
A functioning natural soil system receives much of this water where it falls. Soil aggregates, 
biological channels, roots, pores and organic matter provide pathways and storage. Some water 
supports plants and soil organisms. Some returns to the atmosphere through transpiration. 
Under suitable soil and geological conditions, some moves deeper through the profile and 
contributes to groundwater. 
When this receiving system is damaged, the pathway changes. Instead of entering the land, 
increasing amounts of water move across it as runoff. 
The water has not disappeared. Its pathway has changed. 
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2. How Agriculture Changed the Pathway 
Agriculture has progressively modified the natural soil-water relationship. Repeated tillage 
disrupts soil architecture. Tractor and implement traffic contributes to compaction. Repeated 
operations can create a hardpan beneath the normal cultivation depth. Crop residues may be 
removed or burned. Overgrazing reduces living cover. Bare soil is exposed directly to rainfall, 
solar radiation and wind. 
The consequence is not merely poor soil. It is a changed hydrological system. A restrictive 
subsurface layer can limit downward movement. Surface degradation can reduce infiltration. 
When rainfall arrives faster than the soil can receive it, water begins moving laterally. 
Small flows join larger flows. Water enters depressions and drainage channels. Drainage 
channels feed streams. Streams feed rivers. At that stage society sees a large volume of moving 
water and begins asking how to capture it. 
PQNK asks an earlier question: Why did we allow so much of the rain to leave the land? 

3. Rajasthan Demonstrates the Power of Restoring Infiltration 
The Rajasthan story is valuable because it demonstrates what happens when runoff is slowed and 
given time to enter the ground. The shared transcript describes traditional structures built across 
seasonal drainage channels. Monsoon runoff accumulated temporarily and infiltrated into the 
underlying geology rather than immediately escaping downstream. In one account, water 
collected behind a structure and disappeared into fractured rock, followed weeks later by the 
return of water in a previously dry well downhill. 
Networks of such structures were subsequently developed across watersheds. The account 
describes a cascading-recharge process in which structures distributed through a drainage 
system repeatedly slow runoff and create additional opportunities for infiltration. It further 
describes groundwater rising sufficiently for subsurface water to contribute once again to river 
flow. 
Water that is slowed can infiltrate. Water that infiltrates can contribute to underground storage. 
Restored groundwater can subsequently support wells, vegetation and river baseflow. 
PQNK agrees with this principle. The question is where the intervention should begin. 

4. A Terminological Clarification: Jouhar 
In our regional agricultural usage, Jouhar means a small village-side water-storage area, used 
particularly for animals for drinking and bathing. 
The Rajasthan structures described in the shared transcript are a particular water-harvesting 
system constructed in drainage channels. The transcript uses a different term for them. This 
Knowledge Paper does not redefine Jouhar to mean those structures. 
For PQNK, the central subject is not the name of a structure. It is the water principle 
demonstrated by the story: slowing runoff can increase the opportunity for infiltration. 

5. PQNK Moves the Point of Intervention Upstream 
A water-harvesting structure intercepts water after lateral movement has begun and runoff has 
accumulated. PQNK attempts to intervene earlier. 
Rain falls over the entire field. If the hardpan has been corrected, the soil thereafter remains 
undisturbed, roots are retained, biological activity develops and the surface remains protected 
with living vegetation and dead organic mulch, the land has a much greater opportunity to 
receive water where it falls. 
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This changes the spatial scale of water management. A structure situated in a drainage line 
creates an infiltration opportunity at a selected location and within its connected catchment. 
Restored agricultural soil creates infiltration opportunities across the treated land surface. 
A hectare receiving rain is not merely a production unit. It is part of the watershed’s water-
receiving surface. 
Multiply this across thousands or millions of hectares and agricultural soil management becomes 
watershed management. 

6. Hardpan Is Therefore a Water Issue 
Hardpan is usually discussed as an agricultural problem because it restricts roots. Its 
hydrological significance is equally important. 
Where a compacted subsurface layer restricts downward movement, water can accumulate above 
it. During intense rainfall, the upper profile may approach saturation more quickly and lateral 
movement and runoff can increase. 
PQNK corrects the hardpan during conversion and then avoids recreating the same problem 
through repeated soil disturbance and uncontrolled traffic over the biological production zone. 
The objective is not simply to allow roots to grow deeper. It is to restore continuity through the 
soil profile for roots, air and water. 
Hardpan turns part of the soil profile into a barrier. PQNK seeks to turn the soil profile back into 
a pathway. 

7. Infiltration Alone Is Not Enough 
Getting rain into the soil solves only half of the problem. The next question is how long that water 
can be retained within the useful soil-plant system. 
Bare soil exposes stored moisture directly to solar radiation, high surface temperature and 
moving air. Water can therefore be lost directly from the soil surface without contributing to crop 
production. 
PQNK maintains permanent biological cover, including living vegetation and dead organic 
mulch. This cover intercepts energy that would otherwise strike bare soil, moderates soil 
temperature, protects aggregates against raindrop impact and substantially reduces direct soil-
surface evaporation. 
A water strategy should not merely measure how much water enters a field. It should ask how 
much useful biological work is obtained from that water before it leaves the system. 

8. Recharge and Demand Must Be Managed Together 
The Rajasthan account emphasizes recharge and makes a crucial observation: extraction without 
recharge is mining. That principle applies directly to groundwater-dependent agriculture. 
PQNK adds the demand side of the equation. If agricultural production requires repeated heavy 
irrigation, increasing recharge alone may not solve groundwater depletion. Farmers may 
continue withdrawing more than the aquifer receives. 
The sustainable objective is to increase infiltration and recharge opportunity while reducing 
unnecessary agricultural withdrawal. 
PQNK addresses both. Improved infiltration allows rainfall to enter the soil. Mulch protects 
stored water from unnecessary evaporation. Soil Moisture Management supplies additional water 
according to crop need rather than inundating the field. Where water must be given, it is decided 
by the soil-ball test and run slowly through the furrows, never above a 4-inch head; PQNK fields 
typically use 77 to 92 percent less irrigation water than local flood irrigation, depending on the 
crop. On mature, mulch-covered beds where annual rainfall is 400 mm or more, rain, dew, 
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humidity and capillary rise carry the crop without irrigation. Deeper rooting gives plants access 
to a larger volume of soil moisture. 
The target is not maximum groundwater extraction made possible by maximum recharge. The 
target is agricultural water demand maintained below the long-term renewable water supply of 
the landscape. 

9. Rajasthan: The Principle Already at Work in the Field 
Rajasthan is especially relevant because it combines severe water limitation with a long history of 
community water management and modern groundwater pressure. The shared account describes 
hydrological recovery after communities changed what happened to rainfall after it reached the 
landscape. 
PQNK farmers in Rajasthan are already farming within the water resources available to them. In 
their fields the water-restoration principle has moved from selected drainage points into the 
agricultural field itself: rain is received where it falls, held beneath living and dead organic cover, 
and water is given only when the soil shows a need. 

10. The Landscape Is the First Reservoir 
Modern water engineering often thinks of storage as a structure. PQNK broadens the definition. 
Soil is storage. 
A healthy soil profile receiving rainfall over an entire landscape represents an enormous 
distributed reservoir. It simultaneously supports plants, microorganisms and soil fauna while 
storing water within the environment in which terrestrial life evolved to use it. 
Organic cover protects this stored water. Deep movement can contribute to groundwater where 
soil and geological conditions permit. Only after this distributed biological storage has been 
restored should we ask how best to manage genuine surplus runoff. 
First reservoir: living, porous, covered soil. 
Second reservoir: the deeper soil profile and groundwater system. 
Additional structures: management of genuine surplus runoff where appropriate. 

11. This Changes the Question About Dams 
The PQNK position should not be simplified to 'never build dams.' Dams can provide municipal 
water, hydropower, flood moderation, strategic storage and other services. 
The more fundamental question is: how much agricultural water infrastructure would actually be 
required if the landscape itself were functioning properly? 
If degraded agricultural land rapidly sheds rainfall, if bare soil loses stored moisture through 
evaporation, and if crops consequently require large irrigation withdrawals, society is 
engineering around a damaged water cycle. 
Restore the landscape first. Calculate the remaining water deficit afterwards. 
Only then can society know how much additional infrastructure is genuinely necessary. 

12. From Catchment Management to Rainfall Management 
Conventional watershed management generally follows water after it begins moving. PQNK 
begins where the rain lands. 
The conventional sequence can become: rain, runoff, drainage, storage structure, canal, irrigation 
and field. 
PQNK seeks a different sequence: rain, covered soil, infiltration, soil storage, plant use, deeper 
movement where possible, groundwater recharge and minimal surplus runoff. 
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Any genuine surplus can still be intercepted downstream. This is not rejection of watershed 
management. It is watershed management beginning at its largest possible interface: the land 
surface itself. 

13. The Deeper Lesson from Rajasthan 
Near its conclusion, the shared account contrasts moving water from somewhere else with 
allowing rainfall already falling from the sky to behave as it might have before the ground was 
stripped bare. 
PQNK follows that observation to its logical conclusion. If stripping and degrading the ground 
contributed to excessive runoff, restoration should not stop at intercepting that runoff farther 
downhill. 
Restore the ground. 
Break the restrictive hardpan where necessary. Stop repeatedly disturbing the soil. Keep roots in 
the ground. Maintain living and dead biological cover. Restore biodiversity. Allow rainfall to 
infiltrate where it falls. Protect that water once it has entered. Reduce irrigation demand 
accordingly. Keep groundwater extraction within the rate at which the landscape can replenish it. 
This addresses the water crisis not merely as a shortage requiring ever-larger supply, but as a 
damaged biological and hydrological system requiring restoration. 

Conclusion: Repair the Water Cycle at Its Beginning 
Rajendra Singh’s Rajasthan story demonstrates something important: landscapes that appear to 
have lost their water can recover when rainfall is given sufficient opportunity to enter the ground. 
PQNK accepts that lesson and moves the intervention farther upstream. Rainfall should not first 
have to become runoff before we begin managing it. 
The first opportunity to harvest rain is the soil pore beneath the point where each raindrop lands. 
Across an agricultural landscape, millions upon millions of those entry points collectively 
represent a water-harvesting system vastly larger than any individual pond, Jouhar, check 
structure or reservoir. 
When hardpan restricts this pathway, correct it. When tillage repeatedly destroys soil 
architecture, stop disturbing it. When bare soil exposes water to unnecessary evaporation, cover 
it. When groundwater extraction exceeds recharge, reduce agricultural demand until the balance 
is restored. 
Water-harvesting structures can still capture genuine surplus runoff. Larger infrastructure can 
still serve needs that landscape restoration cannot meet. But these should complement a 
functioning water cycle, not compensate indefinitely for a damaged one. 
Do not begin by asking where more water can be stored. First restore the land’s ability to receive, 
retain and cycle the rain it already receives. 
The PQNK water strategy can therefore be stated in one sentence: 

That is the difference between continually searching for more water and restoring the system that 
nature designed to manage it. 

PQNK Water Strategy: Make every acre a rainwater receiving area, every soil 
profile a biological reservoir, every mulch-covered surface a protection against 

unnecessary water loss, and every aquifer a renewable reserve from which 
withdrawal remains below recharge.
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Source Note 
This Knowledge Paper was developed from a transcript supplied by the author of a video account describing Rajendra Singh, 
traditional Rajasthan water-harvesting systems and groundwater recovery. The historical and numerical claims attributed to 
that account have not been independently verified in this paper. The PQNK interpretation, including the emphasis on hardpan 
correction, permanent soil cover, reduced evaporation, field-scale infiltration and groundwater demand management, is 
presented as the Pedaver/PQNK analytical framework. 

Related PQNK Sources 
1. PQNK Book, Chapter 5: The Natural Water System. https://pedaver.com/books/natural-ecosystem-science/the-natural-
water-system/ 
2. PQNK Book, Chapter 25: Hardpan. https://pedaver.com/books/natural-ecosystem-science/hardpan/ 
3. PQNK Book, Chapter 26: Soil Moisture Management. https://pedaver.com/books/natural-ecosystem-science/soil-moisture-
management/ 

Read Online 
This Knowledge Paper and the full PQNK library: https://pedaver.com/papers/rain-where-it-falls/
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