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The hydromulch applied using a jet hose operted by a person on foot. (Maruxa Malvar Cortizo)

Hydromulching for reducing runoff and soil erosion (Jgtna)
Hydromulch

Q99SNUNL)

Hydromulch is spread immediately after a wildfire in order to reduce overland flow
and prevent soil erosion.

The research team of the University of Aveiro in collaboration with the fire Brigade and a
private company applied the hydromulch in a burnt pine area burnt at moderate fire severity.
Hydromulch was spreaded manually from a jet hose over a §roup of erosion plots, and both
runoff and erosion were compared to an untreated group of plots.

The hydromulch was applied at a ratio of 3.5 Mg ha-1 providing an initial ground cover of 80%,
and was found to reduce post-fire runoff in 70% and soil erosion in 83%.

Purpose of the Technology: Hydromulch has been particularly useful on steep slopes and
strongly modified areas such as quarries, construction sites, and cut and fill slopes along
roads (Robichaud et al., 2010). The hydromulch is a complex mixture which contain basically
water and wood or paper fibers. Additionally it can contain seeds, surfactants, seed-growing
biostimulants, nutrients and a green colorant. It is intended that each component affected
some of the pieces of the post-fire runoff erosion process.

The high effectiveness in runoff reduction could be related to the effect of the wood fibers,
be;:fause it increases the surfahce wadter storage capacity, but aIS(I) deule to the egfecltI of the "
surfactants, a wetting agent that reduces SWR and increases soil infiltration. Ideally, post-fire 2, - °
hydromulching must be carried out immediately after the fire, over bare, unprotectecfand Junawii: Gois-Colmeal, Portugal, dgina
steep burnt areas. It is intended for places in which burnt severity was moderate to high and . o @ amr o o
where there are very important values at risk, such as water reservoirs, populations, Aqvov Judk 28 ciintutod GubiScans:

industries, human and wild life. v @ o e ' a

. . o . . . NAWHACISNWULN ung:j?sg.gumqaag.us'ln
Establishment / maintenance activities and inputs: The hydromulch is applied once, e -7.98827, 40.14381
immediately after the wildfire, aerially, from a tractor or also manually by using a jet hose
operated by a person on foot. It basicaIIR/ consisted of a mixture of water, wood fibers and . Sntatod: w .
seeds. The 'seed composition should include autoctonous plant species, in order to avoid nauceInganueajcantulal: caesmyavgda)
alien species into the burnt area and increase the germination success. Besides the tooatuiiudi (approx. < 0.1 Mawlin2 (10 Snnv))
composition, the application technique can influence the hydromulch effectiveness. Rough
(2007) and Robichaud et al. (2010) reported that the hydromulch sprayed from vehicles was g}?”ggnﬂqsglﬂaa”ﬁé?;
intercepted by the standing trees, and they recommended special caution when aﬁp(ljying the
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mixture in areas with a high density of dead trees and from long distances. Aerial o a o | T e
can be a better and less expensive option, but Hubbert et al. (2012) checked that the dungsynaudsiva: 10-50 J erauua
intended application rates of 50% and 100% hydromulch cover resulted in only 20-26% and o - o
56%. stmnaagn'\guqsm(gmn 5 e

) ) ) tnodrauusSonshagnduseliiatEhity
Natural / human environment: The natural forest in central Portugal has been substituted by wustouzegasiuBucdey (>50 J)

ine and eucalypt trees that are typically planted as monocultures for wood and paper pul e I
groduction. Thgﬁandscape reﬂectz% Ioné ﬁistory of intense land management, wiFt)h% m%sapic m Tniqyunﬂumnaaj / nwavaJIn
of (semi-) natural and man-made agricultural and afforested lands. In recent years, however, Yngeraulagnay / naugascdisaanwagusn
wildfires have increased dramatically in frequency and extent, and have been associated to
soil fertility losses, and consequently to socio-economic losses.
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Detail of hydromulch fibers covering the soil surface. (Maruxa Malvar Cortizo)
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Hydromulch should be spread as homogeneous as possible over steep
areas (higher than 15°) burnt at high fire severity (represented in
green and 1). Other areas which are flat (2) and burnt at low severity

or only partially burnt (3) must be avoided.

Technical knowledge required for field staff / advisors: moderate

Technical knowledge required for land users: high

Main technical functions: control of raindrop splash, control of
dispersed runoff: impede / retard, control of concentrated runoff:
impede / retard, improvement of ground cover, increase in nutrient
availability (supply, recycling,...), sediment retention / trapping,

sediment harvesting

Secondary technical functions: control of dispersed runoff: retain /
trap, control of concentrated runoff: retain / trap, increase of surface
roughness, improvement of surface structure (crusting, sealing),
increase of infiltration, increase / maintain water stored in soil

Mulching

Material/ species: water-based mixture of organic fibers and green

colorant
Quantity/ density: 3.5Mg ha-1
Remarks: achieve a ground cover of 80%

Ly ° - o o %) (=] ' 1
navanlly cas J99ISnga; finaza, Soniu xaz aaldaay

naunauay dJalanaversSa cas nalgaae
fntaaat8aay:
FzpuiuiitgsaSunaviintaanatgaas: euros
Sanacand gy (uu Ynaa): 1 USD = 0.78 euros
fars))uSsay 29 naviagesgjauad: 64.50

AanaznanauSagiiy
1. Apply hydromulch (tagiztaan / naauf: None)

datatigadugaiFyFunsiivanalEany
Accessibility and steepness will raise the costs, but selecting
hydromulchings is also a main factor. The more complex the
hydromulch the more expensive the application cost. Hydromulch
with seeds have also the possibility of introducing invasive plants
into the ecosystems and increase the costs. For large and
inaccessible areas the aerial hydromulch can reduce the costs.

2. Trasportation (Track with a jet-spreading system) (tagztaaa / eaaud: None)

3. Other (tawzcaaa / naauf: None)
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Others ha 1.0 128.2 128.2 100.0
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aa85aaeem 0 sadunavsayiactintuled dusspuuloa 4'602.05
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Thermal climate class: temperate

aziunaawsgy ciintutadhiifnia?E
0-100 win a.s.l. Angsusgan
101-500 win a.s.l. Angzuzfio

Hydromulching for reducing runo[] and soil erosion

3/6



Jaynag (6-10 %)
Haw (11-15 %)
[l cUu(16-30%)
[l “&v (31-60%)
Zumae (>60%)

naaucines)tiu

[ fugae (0-20 Zyfixdin)

@ 8 (21-50 gow)
tdndaunag (51-80 guu)
(dn (81-120 gu)
tdngae (> 120 cm)

> 50 wln

aoauganaues)gEin
)
Jaunag

[ o9

RO

tagFageagtiy (chiguiiatu)
wwaw / tfa (Bugag)

@l Yauna) (Bu0  Jotiulew)
vagazsya/0In@ §p

9]
[l Yaunay
4

@
aoauIanau29)39in i
83a

N
Jaynag
a9

Quinazvzea)idiatEiicunauiatEdintulag

naudCUIMIYITT 0
fubiuce) (buwg9)

[l Y=8uducd( Hubucay/du
Sutia)

[l navda/ nsgan

gduaa i cadsw
dcfautma
YN AN EL,
cuvdaunaudausgan

cendutinauia?EafiocSsy
<0.5 (SnmA
0.5-1 (Snna
1-2 tSnma
2-5 (Snna
5-15 (Snma
15-50 cSnna
50-100 (Snua
100-500 tSnna
500-1,000 tSnoa
1,000-10,000 cSnwa
> 10,000 cSnna

aquSulittiuaaanfinasna
Suy AdcHunavewrsSanss
fnA
["eswfaa 10 % 2992998y
9" a
10-50 % 2gja9uSui)f n
[ > 50 % 29ja%e8uEi o

ml navRaggau (D850, Synay
[n7zu9w)

2svuI0
oz[] wfsy
23] 90n9)
F =220 antoe

naucSacfignaudSnay waz dunautngdag

Fezuway
naudnsa
1 @ o Q
naugoucde Haudganay
nayAagay (fagag, naySnfinasna
@ (o3 o
Su ROCLY naveszannsEna)
nsman
wzd)au
e vdivaa) caz naudusy
@ W o
naufivfia waz gaadvay
naudanay maghaunauciu

gnoan |/ [ @
gnean 78
ynean |7 d
gnoan |/ [ @
ynoan 78
ynuan 78
ynoan 78
ynean 78
ynean |7 d

[l 501-1,000 xia a.s.l.
1,001-1,500 wln a.s.l.
1,501-2,000 xian a.s.l.
2,001-2,500 win a.s.l.
2,501-3,000 ciin a.s.l.
3,001-4,000 win a.s.l.
> 4,000 cln a.s.l.

tagFageagtiu (c8nSg 20
Bqdiccdin)
mwaw / fa (Bugaw)
daunag (Bu]  JoBulewv)
vagazs§a/0n@ §p

guuswaviia (nauSna)
Dfiafu
O8%a8u (synEeqt&inay
dagaiia)

F DatEBatunavwsSnnzSna
w9907 (Buazdznav)
I%ﬂg]ﬂﬂtﬁ

ovyswawia[] Ty

aziunoauSyd
ynoangae

[l ynoan

Wl Sty
898
S9 8w

cAngggiinu
a0
AL
§u§\n / 89y
U
[ yndy, d86aal )
yn&y, f0dac(] 3

InJoassey

naadudtcRguiiady
m F2(>3%)

daunag (1-3 %)

&4 (<1 %)

Sucsucdutumad?
[0a0Y)
dly

naucialintou
oy
Jxly

aztveggnaudiucusiuin
naulBus)gaudu
Soaancn
(8a9fuan

8‘\?
thniisy
g9 U

3
tanagdiu
tfaren

Satinauna?Encu
tongag @InavBnliy)
guBu (0nauSnkiy)
39
ynéy
[+ ° 1/ W

Sadinauna?Eiia
angag (&SnauSnls)
gu8u (BiinavSntiy)
(39
ynéy

eFunsiu

GunzhvnagFfu waz cFansiia

Fuer=lntl

Ofia 1H& 08Ty

Wocat SLM Technologies

8 g
fo s |
2y 2
& &

<
<

Hydromulching for reducing runo[] and soil erosion

BuBy
Budy

4/6



SunsiivnagFiu Sansvsna
a29uENJoiiv naviuas) Atvevudy

P a o goey v [ Quyy
89/ naucgsulguazgliiy
Improved livelihoods and human
well-being d d 7 . d - ) .
ecrease increase Livelihoods and human well-being (eg education, health) are
not changed by the use of Hydromulching.
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Hydromulch is seen as a very expensive treatment without clear advantages at the short term, but good at the long term period.
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e |t will prevent sediment movement and accumulation over roads
and down slope properties and values at risk.

How can they be sustained / enhanced? By developing more
economic application formulations and schemes.

aoawcdue): finTsusyuus) 29)iidsusyucs)

e |tis a technology that has the advantages of the mulching
technique and also can be used as a tool for increase the
biodiversity, expand the distribution of some protected plant
species at the same time that soil is keep in place.

How can they be sustained / enhanced? The use of longer mulch
fibers can still increase the hydromulch effectiveness, since some
researchers found the longest fibers to be more effective in soil
erosion control than the shorter ones.

anday / EcFe / 09wy nFeueyuus) e9jifualinon
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e Hydromulch is very expensive when compared to straw mulch, but
not more effective in post-fire soil erosion reduction. To develop
hydromulch mixtures using the lowest amount of water as well as
other chemical components to the minimum.

e Some researchers found very low performance due to the
interception of the hydromulch jet by the dead standing trees
Verify when applying it that the ground coverreach a minimum of
60%

e Sometimes the mulch component (wood fibers, chopped paper)
can be removed very easily by heavy rainfall, and thus treatment
effectiveness can decrease greatly.
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e Preventing and Remediating degradation of soils in Europe through Land Care (EU-RECARE )
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e EFFECTIVENESS OF HYDROMULCHING TO REDUCE RUNOFF AND EROSIONIN A RECENTLY BURNT PINE PLANTATION IN CENTRAL PORTUGAL.
Prats et al. (in press). Land Degradation and Development DOI: 10.1002/1dr.22362-Effects of hydromulch on post-fire erosion and plant
recovery in chaparral shrublands ofsouthern California. Hubbert et al. 2012 International Journal of Wildland Fire 21:155-167.Rough D. 2007.
Effectiveness of rehabilitation treatments in reducing postfireerosion after the Hayman and Schoonover fires, Colorado FrontRange. Fort
Collins, CO: Colorado State University. MsC. Thesis; 186.Robichaud PR, Ashmun LE, Sims BD. 2010. Post-fire treatment effectivenessfor
hillslope stabilization. General Technical Report, RMRS-GTR-240. U.S. Department of Agriculture, Forest Service, Rocky Mountain

ResearchStation, Fort Collins, CO.:
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