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Flow chart 02: Water Balance



runoff balance > runoff from precipitation on water surfaces (PREC)

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

km²IM_A_WS

area of surface waters

pAU

km²IM_A_WS

area of surface waters

pAU

mm/aAD_EVAPO

yearly evapotranspiration

pAU

mm/aAD_EVAPO

yearly evapotranspiration

pAU

IM_PREC_yr – 
AD_EVAPO <0 ?

0

(IM_PREC_yr – 
AD_EVAPO) * 

(IM_A_WS) / 86.4 / 365

YES

NO

m³/sIM_Q_WS

runoff via effective precipitation onto water 
surfaces

pAU

m³/sIM_Q_WS

runoff via effective precipitation onto water 
surfaces

pAU

From AS “Area balance (CORINE)”From AS “Area balance (CORINE)”



runoff balance > runoff from areas and inhabitants not connected to sewer systems (NSS)

US_SHR_inh_nss_tot/100 * 
BI_A_IMP

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

km²US_nss_A_IMP

urban imperviousness area not connected to 
sewer system

pAU

km²US_nss_A_IMP

urban imperviousness area not connected to 
sewer system

pAU

inhIM_INH_nss

number of inhabitants that are not 
connected to sewer systems

pAU

inhIM_INH_nss

number of inhabitants that are not 
connected to sewer systems

pAU

l/(inh·d)US_INHC_H2O

water consumption, inhabitant 
specific

pAU

l/(inh·d)US_INHC_H2O

water consumption, inhabitant 
specific

pAU

IM_INH_nss * 365 *
US_INHC_H2O/1000/ 365 / 86400

m³/sUS_nss_Q_INH

discharge of inhabitants not connected to 
sewer systems

pAU

m³/sUS_nss_Q_INH

discharge of inhabitants not connected to 
sewer systems

pAU

%US_SHR_inh_nss_tot

percentage of inhabitants that are 
not connected to sewer systems

pAU

%US_SHR_inh_nss_tot

percentage of inhabitants that are 
not connected to sewer systems

pAU

%US_SHR_inh_nss_tot

percentage of inhabitants that are 
not connected to sewer systems

pAU

%US_SHR_inh_nss_tot

percentage of inhabitants that are 
not connected to sewer systems

pAU

US_SHR_inh_nss_tot/100 * BI_INH

inhBI_INH

number of inhabitants

pAU

inhBI_INH

number of inhabitants

pAU

inhIM_INH_nss

number of inhabitants that are not connected to 
sewer systems

pAU

inhIM_INH_nss

number of inhabitants that are not connected to 
sewer systems

pAU



runoff balance > runoff from areas and inhabitants not connected to sewer systems (NSS)

%US_SHR_a_imp_urb

percentage of impervious surfaces 
within settlements in urban areas

pAU

%US_SHR_a_imp_urb

percentage of impervious surfaces 
within settlements in urban areas

pAU

-US_FCT_a_RC

factor a, runoff coefficient

c

-US_FCT_a_RC

factor a, runoff coefficient

c

-US_FCT_b_RC

factor b, runoff coefficient

c

-US_FCT_b_RC

factor b, runoff coefficient

c

US_FCT_a_RC + US_FCT_b_RC * 
(US_SHR_a_imp_urb/100)

-US_RC

share of precipitation onto impervious surfaces 
that is being drained (runoff coefficient)

pAU

-US_RC

share of precipitation onto impervious surfaces 
that is being drained (runoff coefficient)

pAU

-US_RC

share of precipitation onto 
impervious surfaces that is being 

drained (runoff coefficient)pAU

-US_RC

share of precipitation onto 
impervious surfaces that is being 

drained (runoff coefficient)pAU

km²US_nss_A_IMP

urban imperviousness area not 
connected to sewer system

pAU

km²US_nss_A_IMP

urban imperviousness area not 
connected to sewer system

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

US_nss_A_IMP * IM_PREC_yr * 
US_RC * 1000 /86400/365

m³/sUS_nss_Q_IMP

discharge from urban imperviousness areas 
not connected to sewer system

pAU

m³/sUS_nss_Q_IMP

discharge from urban imperviousness areas 
not connected to sewer system

pAU

m³/sUS_nss_Q_IMP

discharge from urban 
imperviousness areas not connected 

to sewer systempAU

m³/sUS_nss_Q_IMP

discharge from urban 
imperviousness areas not connected 

to sewer systempAU

m³/sUS_nss_Q_INH

discharge of inhabitants not 
connected to sewer systems

pAU

m³/sUS_nss_Q_INH

discharge of inhabitants not 
connected to sewer systems

pAU

US_nss_Q_INH + US_nss_Q_IMP

m³/sUS_nss_Q

Dicharge from areas and inhabitant not 
connected to sewer systems

pAU

m³/sUS_nss_Q

Dicharge from areas and inhabitant not 
connected to sewer systems

pAU



runoff balance > runoff from separate sewer systems (SS)

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and 

waste water treatment plantspAU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and 

waste water treatment plantspAU

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

1 – (US_SHR_a_cs_tss / 100) * 
BI_A_IMP * 

(US_SHR_inh_conWWTP_tot / 100)

km²US_ss_A_IMP

area of impervious surfaces within settlements that 
are connected to separate sewer systems

pAU

km²US_ss_A_IMP

area of impervious surfaces within settlements that 
are connected to separate sewer systems

pAU

km²US_ss_A_IMP

area of impervious surfaces within 
settlements that are connected to 

separate sewer systemspAU

km²US_ss_A_IMP

area of impervious surfaces within 
settlements that are connected to 

separate sewer systemspAU

-US_RC

share of precipitation onto impervious 
surfaces that is being drained (runoff 

coefficient)pAU

-US_RC

share of precipitation onto impervious 
surfaces that is being drained (runoff 

coefficient)pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

US_ss_A_IMP * IM_PREC_yr * US_RC 
* 1000 /86400/365

m³/sUS_ss_Q

runoff via storm sewers (sewer systems)

pAU

m³/sUS_ss_Q

runoff via storm sewers (sewer systems)

pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

-US_EXP_SWE_heavy

exponent, heavy stormwater 
events

c

-US_EXP_SWE_heavy

exponent, heavy stormwater 
events

c

-US_FCT_a_SWE_heavy

factor a, heavy stormwater events

c

-US_FCT_a_SWE_heavy

factor a, heavy stormwater events

c

(IM_PREC_yr ^ US_EXP_SWE_heavy) * 
US_FCT_a_SWE_heavy

d/aUS_DUR_swe

duration of heavy stormwater events

pAU

d/aUS_DUR_swe

duration of heavy stormwater events

pAU

l/(ha·s)US_cso_Q_spec_CSS_RAIN

runoff rate rain in combinede 
sewer

c

l/(ha·s)US_cso_Q_spec_CSS_RAIN

runoff rate rain in combinede 
sewer

c

((4000 + 25 * US_cso_Q_spec_CSS_RAIN) / 
(0.551 + US_cso_Q_spec_CSS_RAIN)) / 

((36.8 + 13.5 * US_cso_Q_spec_CSS_RAIN) / 
(0.5 + US_cso_Q_spec_CSS_RAIN)) - 6 + 

((IM_PREC_yr - 800) / 40)

%US_cso_SHR_q_cso_css_IMP_noSTO

percentage of discharged stormwater volume without 
storage volume (hypothetical discharge rate)

pAU

%US_cso_SHR_q_cso_css_IMP_noSTO

percentage of discharged stormwater volume without 
storage volume (hypothetical discharge rate)

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

m³/haUS_cso_VOL_spec_STO_100p

reservoir volume in case of complete 
extension of combined sewage 

treatment, specific
c

m³/haUS_cso_VOL_spec_STO_100p

reservoir volume in case of complete 
extension of combined sewage 

treatment, specific
c

%US_cso_SHR_vol_real_tot_STO

Percentage of storage volume of stormwater 
overflow basins compared to full-scale 
development (degree of development).

pAU

%US_cso_SHR_vol_real_tot_STO

Percentage of storage volume of stormwater 
overflow basins compared to full-scale 
development (degree of development).

pAU

((4000 + 25 * US_cso_Q_spec_CSS_RAIN) / 
(0.551 + US_cso_Q_spec_CSS_RAIN)) / 

(US_cso_vol_spec_STO_100p/ 100* 
US_cso_VOL_spec_STO_100p + ((36.8 + 

13.5 * US_cso_Q_spec_CSS_RAIN) / (0.5 + 
US_cso_Q_spec_CSS_RAIN))) - 6 + 

((IM_PREC_yr - 800) / 40)

l/(ha·s)US_cso_Q_spec_CSS_RAIN

runoff rate rain in combinede 
sewer

c

l/(ha·s)US_cso_Q_spec_CSS_RAIN

runoff rate rain in combinede 
sewer

c

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater volume at actual 
expansion degree (discharge rate)

pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater volume at actual 
expansion degree (discharge rate)

pAU

d/aUS_DUR_swe

duration of heavy stormwater events

pAU

d/aUS_DUR_swe

duration of heavy stormwater events

pAU

%US_cso_SHR_q_cso_css_IMP_noSTO

percentage of discharged stormwater volume 
without storage volume (hypothetical 

discharge rate)
pAU

%US_cso_SHR_q_cso_css_IMP_noSTO

percentage of discharged stormwater volume 
without storage volume (hypothetical 

discharge rate)
pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater volume 
at actual expansion degree (discharge rate)

pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater volume 
at actual expansion degree (discharge rate)

pAU

US_DUR_swe * 
US_cso_SHR_q_cso_css_IMP/ 

US_cso_SHR_q_cso_css_IMP_noSTO

d/aUS_cso_DUR

duration of overflow from stormwater overflow tanks 
caused by heavy stormwater events (duration of 

overflow)pAU

d/aUS_cso_DUR

duration of overflow from stormwater overflow tanks 
caused by heavy stormwater events (duration of 

overflow)pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

1/dUS_cso_VOL_hsweeff_STO

availability of reservoirvolume on heavy 
rain days

c

1/dUS_cso_VOL_hsweeff_STO

availability of reservoirvolume on heavy 
rain days

c

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area drained 

by the sewage system.AU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area drained 

by the sewage system.AU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

m³/haUS_cso_VOL_spec_STO_100p

reservoir volume in case of complete 
extension of combined sewage treatment, 

specificc

m³/haUS_cso_VOL_spec_STO_100p

reservoir volume in case of complete 
extension of combined sewage treatment, 

specificc

km²BI_A_IMP

area of impervious area within urban 
landuse

pAU

km²BI_A_IMP

area of impervious area within urban 
landuse

pAU

BI_A_IMP * 100
(US_SHR_a_cs_tss/100) * 

(US_SHR_inh_conWWTP_tot/100) *
US_cso_VOL_spec_STO_100p  * 

US_cso_DUR * 
US_cso_VOL_hsweeff_STO/86400/

365

m³/sUS_cso_Q_SOT

water amount in storage structures during stormwater 
overflow events

pAU

m³/sUS_cso_Q_SOT

water amount in storage structures during stormwater 
overflow events

pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

km²BI_A_IMP

area of impervious area within 
urban landuse

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

-US_RC

share of precipitation onto impervious 
surfaces that is being drained (runoff 

coefficient)pAU

-US_RC

share of precipitation onto impervious 
surfaces that is being drained (runoff 

coefficient)pAU US_SHR_a_cs_tss/100 * 
US_SHR_inh_conWWTP_tot/100 * 
US_RC * IM_PREC_yr * BI_A_IMP * 

1000

m³/aUS_cso_Q_CSS_IMP

discharge from sealed surfaces in combined 
sewer systems

pAU

m³/aUS_cso_Q_CSS_IMP

discharge from sealed surfaces in combined 
sewer systems

pAU%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU



runoff balance > runoff from combined sewers and storm sewers (CSO)

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

l/(inh·d)US_INHC_H2O

water consumption, inhabitant 
specific

pAU

l/(inh·d)US_INHC_H2O

water consumption, inhabitant 
specific

pAU

inhBI_INH

number of inhabitants

pAU

inhBI_INH

number of inhabitants

pAU

(US_SHR_a_cs_tss/100) * 
BI_INH * 

(US_SHR_inh_conWWTP_tot/100) * 
US_INHC_H2O /1000 * 365

m³/aUS_cso_Q_CSS_INH

discharge from inhabitants in combined sewer 
systems

pAU

m³/aUS_cso_Q_CSS_INH

discharge from inhabitants in combined sewer 
systems

pAU

h/dUS_DUR_q_COM

duration of waste water discharge 
from commercial areas

c

h/dUS_DUR_q_COM

duration of waste water discharge 
from commercial areas

c

l/(ha·s)US_Q_spec_COM

runoff rate for comercial waste 
water

c

l/(ha·s)US_Q_spec_COM

runoff rate for comercial waste 
water

c

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_inh_conWWTP_tot

percentage of inhabitants that are 
connected to sewer systems and waste 

water treatment plantspAU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

%US_SHR_a_cs_tss

Proportion of the area drained by the 
combined system to the total area 

drained by the sewage system.AU

km²BI_A_CLC_121

Area of land use with CLC class 
121 (Industrial or commercial 

units)pAU

km²BI_A_CLC_121

Area of land use with CLC class 
121 (Industrial or commercial 

units)pAU

(US_SHR_a_cs_tss/100) * 
BI_A_CLC_121 * 

US_SHR_inh_conWWTP_tot/100 * 
US_Q_spec_COM * 100 * 86400 * 365/

1000 * US_DUR_q_COM/24

m³/aUS_cso_Q_CSS_COM

discharge from commerce in combined sewer 
systems

pAU

m³/aUS_cso_Q_CSS_COM

discharge from commerce in combined sewer 
systems

pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

m³/aUS_cso_Q_CSS_IMP

discharge from sealed surfaces in 
combined sewer systems

pAU

m³/aUS_cso_Q_CSS_IMP

discharge from sealed surfaces in 
combined sewer systems

pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater 
volume at actual expansion degree 

(discharge rate)pAU

%US_cso_SHR_q_cso_css_IMP

percentage of discharged stormwater 
volume at actual expansion degree 

(discharge rate)pAU

US_cso_Q_CSS_IMP * 
US_cso_SHR_q_cso_css_IMP/100

m³/aUS_cso_Q_IMP

runoff from impervious surfaces via combined 
sewer overflows (sewer systems)

pAU

m³/aUS_cso_Q_IMP

runoff from impervious surfaces via combined 
sewer overflows (sewer systems)

pAU

m³/aUS_cso_Q_CSS_INH

discharge from inhabitants in 
combined sewer systems

pAU

m³/aUS_cso_Q_CSS_INH

discharge from inhabitants in 
combined sewer systems

pAU

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

US_cso_Q_CSS_INH * US_cso_DUR / 
365

m³/aUS_cso_Q_INH

runoff from inhabitants via combined sewer 
overflows (sewer systems)

pAU

m³/aUS_cso_Q_INH

runoff from inhabitants via combined sewer 
overflows (sewer systems)

pAU

m³/aUS_cso_Q_CSS_COM

discharge from commerce in 
combined sewer systems

pAU

m³/aUS_cso_Q_CSS_COM

discharge from commerce in 
combined sewer systems

pAU

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

d/aUS_cso_DUR

duration of overflow from stormwater 
overflow tanks caused by heavy 

stormwater events (duration of overflow)pAU

US_cso_Q_CSS_COM * US_cso_DUR / 
365

m³/aUS_cso_Q_COM

runoff from commercial areas via combined 
sewer overflows (sewer systems)

pAU

m³/aUS_cso_Q_COM

runoff from commercial areas via combined 
sewer overflows (sewer systems)

pAU



runoff balance > runoff from combined sewers and storm sewers (CSO)

m³/aUS_cso_Q_IMP

runoff from impervious surfaces via 
combined sewer overflows (sewer 

systems)pAU

m³/aUS_cso_Q_IMP

runoff from impervious surfaces via 
combined sewer overflows (sewer 

systems)pAU

m³/aUS_cso_Q_INH

runoff from inhabitants via combined 
sewer overflows (sewer systems)

pAU

m³/aUS_cso_Q_INH

runoff from inhabitants via combined 
sewer overflows (sewer systems)

pAU

m³/aUS_cso_Q_COM

runoff from commercial areas via 
combined sewer overflows (sewer 

systems)pAU

m³/aUS_cso_Q_COM

runoff from commercial areas via 
combined sewer overflows (sewer 

systems)pAU

(US_cso_Q_IMP + US_cso_Q_COM + 
US_cso_Q_INH)/86400/365

m³/sUS_cso_Q

runoff via combined sewer overflows (sewer 
systems)

pAU

m³/sUS_cso_Q

runoff via combined sewer overflows (sewer 
systems)

pAU

m³/sUS_cso_Q

runoff via combined sewer overflows 
(sewer systems)

pAU

m³/sUS_cso_Q

runoff via combined sewer overflows 
(sewer systems)

pAU

m³/sUS_cso_Q_SOT

water amount in storage structures 
during stormwater overflow events

pAU

m³/sUS_cso_Q_SOT

water amount in storage structures 
during stormwater overflow events

pAU

US_cso_Q + 
US_cso_Q_SOT 

<= 1?

1

US_cso_Q + 
US_cso_Q_SOT

YES

NO

m³/sUS_cso_Q_sweeff_CSS

Discharge in the combined system during 
discharge events

pAU

m³/sUS_cso_Q_sweeff_CSS

Discharge in the combined system during 
discharge events

pAU



runoff balance > runoff from sewer systems, total (US)

m³/sUS_ss_Q

runoff via storm sewers (sewer 
systems)

pAU

m³/sUS_ss_Q

runoff via storm sewers (sewer 
systems)

pAU

m³/sUS_cso_Q

runoff via combined sewer overflows 
(sewer systems)

pAU

m³/sUS_cso_Q

runoff via combined sewer overflows 
(sewer systems)

pAU

US_ss_Q + US_cso_Q

m³/sUS_Q

runoff via sewer systems

pAU

m³/sUS_Q

runoff via sewer systems

pAU



runoff balance > runoff from point sources (ID, WWTP)

m³/aID_ps_Q

Discharge via direct discharger 
(point source)

pPS

m³/aID_ps_Q

Discharge via direct discharger 
(point source)

pPS

more_psaggrau(ID_ps_Q)/
86400/365

m³/sID_Q

Runoff rate from direct dischargers

pAU

m³/sID_Q

Runoff rate from direct dischargers

pAU

m³/aWWTP_ps_Q

discharge wastewater treatment 
plants (point sources)

pPS

m³/aWWTP_ps_Q

discharge wastewater treatment 
plants (point sources)

pPS

more_psaggrau(WWTP_ps_Q)
/86400/365

m³/sWWTP_Q

runoff rate via waste water treatment plants

pAU

m³/sWWTP_Q

runoff rate via waste water treatment plants

pAU



runoff balance > runoff from unsealed areas (SR)

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aIM_PREC_yr

yearly precipitation

pAU

mm/aSR_mnt_PREC_max

maximum value of precipitation to 
calculate runoff via open mountain 

regionsc

mm/aSR_mnt_PREC_max

maximum value of precipitation to 
calculate runoff via open mountain 

regionsc

IM_PREC_yr > 
SR_mnt_PREC_max

?

0

SR_mnt_FCT_a_Q_uncor * 
(IM_PREC_yr – 

SR_mnt_PREC_max) ^ 
SR_mnt_EXP_Q_uncor

-SR_mnt_FCT_a_Q_uncor

factor a, runoff via open mountain 
regions, uncorrected

c

-SR_mnt_FCT_a_Q_uncor

factor a, runoff via open mountain 
regions, uncorrected

c

-SR_mnt_EXP_Q_uncor

exponent, runoff via open 
mountain regions, uncorrected

c

-SR_mnt_EXP_Q_uncor

exponent, runoff via open 
mountain regions, uncorrected

c

YES

NO

mm/aSR_mnt_Q_spec

dicharge from snow melt

pAU

mm/aSR_mnt_Q_spec

dicharge from snow melt

pAU

mm/aSR_mnt_Q_spec

dicharge from snow melt

pAU

mm/aSR_mnt_Q_spec

dicharge from snow melt

pAU

km²IM_A_MNT

Area of alpine open space (snow-
covered)

pAU

km²IM_A_MNT

Area of alpine open space (snow-
covered)

pAU

km²IM_A_GLC

Area of glacier surfaces

pAU

km²IM_A_GLC

Area of glacier surfaces

pAU

From AS “area calculation”From AS “area calculation”

From AS “area calculation”From AS “area calculation”

(IM_A_MNT + IM_A_GLC) * 
SR_mnt_Q_spec * 1000/

86400/365

m³/sSR_mnt_Q_uncorr

runoff via open mountain regions, not 
corrected

pAU

m³/sSR_mnt_Q_uncorr

runoff via open mountain regions, not 
corrected

pAU



runoff balance > runoff from unsealed areas (SR)

m³/sSR_mnt_Q_uncorr

runoff via open mountain regions, 
not corrected

pAU

m³/sSR_mnt_Q_uncorr

runoff via open mountain regions, 
not corrected

pAU

-SR_mnt_FCT_snowmelt

factor snowmelting, runoff via 
open mountain regions

c

-SR_mnt_FCT_snowmelt

factor snowmelting, runoff via 
open mountain regions

c

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

BI_Q_net * 
SR_mnt_FCT_snowmelt < 

SR_mnt_Q_uncorr?

SR_mnt_Q_uncorr

BI_Q_net * 
SR_mnt_FCT_snowmelt

YES

NO

m³/sSR_mnt_Q

runoff via open mountain regions (surface 
runoff)

pAU

m³/sSR_mnt_Q

runoff via open mountain regions (surface 
runoff)

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

km²BI_A

area of analytical unit

AU

km²BI_A

area of analytical unit

AU

BI_Q_net * 365 * 86400 / 
BI_A / 1000

mm/aIM_Q_spec

runoff rate of total runoff

pAU

mm/aIM_Q_spec

runoff rate of total runoff

pAU

mm/aIM_Q_spec

runoff rate of total runoff

pAU

mm/aIM_Q_spec

runoff rate of total runoff

pAU

-SR_veg_FCT_a_Q

factor a, runoff via vegetation 
covered surfaces

c

-SR_veg_FCT_a_Q

factor a, runoff via vegetation 
covered surfaces

c

-SR_veg_EXP_Q

exponent, runoff via vegetation 
covered surfaces

c

-SR_veg_EXP_Q

exponent, runoff via vegetation 
covered surfaces

c

IM_Q_spec 
<= 0?

0

SR_veg_FCT_a_Q * 
IM_Q_spec ^ 

SR_veg_EXP_Q

mm/aSR_veg_Q_spec

runoff rate of surface runoff (from pervious 
areas)

pAU

mm/aSR_veg_Q_spec

runoff rate of surface runoff (from pervious 
areas)

pAU

YES

NO



runoff balance > runoff from unsealed areas (SR)

mm/aSR_veg_Q_spec

runoff rate of surface runoff (from 
pervious areas)

pAU

mm/aSR_veg_Q_spec

runoff rate of surface runoff (from 
pervious areas)

pAU

km²IM_A_AGRL

area of agricultural land

pAU

km²IM_A_AGRL

area of agricultural land

pAU

km²IM_A_NAT

area of naturally covered surfaces

pAU

km²IM_A_NAT

area of naturally covered surfaces

pAU

From AS “area calculation”From AS “area calculation”

(IM_A_AGRL + IM_A_NAT) * 
SR_veg_Q_spec * 1000/86400/365

m³/sSR_veg_Q

runoff via vegetation covered surfaces (surface 
runoff)

pAU

m³/sSR_veg_Q

runoff via vegetation covered surfaces (surface 
runoff)

pAU

m³/sSR_veg_Q

runoff via vegetation covered 
surfaces (surface runoff)

pAU

m³/sSR_veg_Q

runoff via vegetation covered 
surfaces (surface runoff)

pAU

m³/sSR_mnt_Q

runoff via open mountain regions 
(surface runoff)

pAU

m³/sSR_mnt_Q

runoff via open mountain regions 
(surface runoff)

pAU

SR_mnt_Q + SR_veg_Q

m³/sSR_Q

runoff via surface runoff (from pervious areas)

pAU

m³/sSR_Q

runoff via surface runoff (from pervious areas)

pAU

From AS “area calculation”From AS “area calculation”



runoff balance > runoff from ground water and inter flow (GW)

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

km²GW_A_rech

area of areas contributing to 
groundwater recharge

pAU

km²GW_A_rech

area of areas contributing to 
groundwater recharge

pAU

From AS “area calculation”From AS “area calculation”

GW_A_rech <= 
0.001 || ( BI_Q_net - 

IM_Q_WS - SR_Q- 
US_Q - US_nss_Q  - 
WWTP_Q) * 86400 

* 365  <= 0 ?

0

( BI_Q_net - IM_Q_WS - 
SR_Q – US_nss_Q - US_Q – 

WWTP_Q) * 86400 * 365  / 
GW_A_rech /1000 

m³/sIM_Q_WS

runoff via effective precipitation onto 
water surfaces

pAU

m³/sIM_Q_WS

runoff via effective precipitation onto 
water surfaces

pAU

m³/sSR_Q

runoff via surface runoff (from 
pervious areas)

pAU

m³/sSR_Q

runoff via surface runoff (from 
pervious areas)

pAU

m³/sUS_Q

runoff via sewer systems

pAU

m³/sUS_Q

runoff via sewer systems

pAU

m³/sUS_nss_Q

Dicharge from areas and inhabitant 
not connected to sewer systems

pAU

m³/sUS_nss_Q

Dicharge from areas and inhabitant 
not connected to sewer systems

pAU

m³/sWWTP_Q

runoff rate via waste water 
treatment plants

pAU

m³/sWWTP_Q

runoff rate via waste water 
treatment plants

pAU

mm/aGW_Q_spec

runoff rate of groundwater

pAU

mm/aGW_Q_spec

runoff rate of groundwater

pAU

YES

NO



runoff balance > runoff from ground water and inter flow (GW - version DU)

mm/aGW_Q_spec

runoff rate of groundwater

pAU

mm/aGW_Q_spec

runoff rate of groundwater

pAU

km²GW_A_rech

area of areas contributing to 
groundwater recharge

pAU

km²GW_A_rech

area of areas contributing to 
groundwater recharge

pAU

From AS “area calculation”From AS “area calculation”

(GW_Q_spec * GW_A_rech)/
(86.4 *365)

m³/sGW_Q

runoff via groundwater

pAU

m³/sGW_Q

runoff via groundwater

pAU



runoff balance > runoff, total

m³/sIM_Q_WS

runoff via effective precipitation onto 
water surfaces

pAU

m³/sIM_Q_WS

runoff via effective precipitation onto 
water surfaces

pAU

m³/sSR_Q

runoff via surface runoff (from 
pervious areas)

pAU

m³/sSR_Q

runoff via surface runoff (from 
pervious areas)

pAU

m³/sUS_Q

runoff via sewer systems

pAU

m³/sUS_Q

runoff via sewer systems

pAU

m³/sGW_Q

runoff via groundwater

pAU

m³/sGW_Q

runoff via groundwater

pAU

m³/sWWTP_Q

runoff rate via waste water 
treatment plants

pAU

m³/sWWTP_Q

runoff rate via waste water 
treatment plants

pAU

IM_Q_WS + US_Q + SR_Q + 
GW_Q + 
WWTP_Q

m³/sIM_Q

Total runoff calculated as the sum of runoff 
components (from MoRE).

pAU

m³/sIM_Q

Total runoff calculated as the sum of runoff 
components (from MoRE).

pAU

m³/sIM_Q

Total runoff calculated as the sum of 
runoff components (from MoRE).

pAU

m³/sIM_Q

Total runoff calculated as the sum of 
runoff components (from MoRE).

pAU
m³/sIM_Q_diff

Difference of the discharge balance

pAU

m³/sIM_Q_diff

Difference of the discharge balance

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

m³/sBI_Q_net

Total discharge at the outlet of 
analytical unit

pAU

BI_Q_net – IM_Q



runoff balance > runoff, total

m³/sIM_Q

Total runoff calculated as the sum of 
runoff components (from MoRE).

pAU

m³/sIM_Q

Total runoff calculated as the sum of 
runoff components (from MoRE).

pAU

IM_Q <0?

BI_Q_net + 
more_rl_upstr(TOT_FNE_Q)

IM_Q + 
more_rl_upstr(TOT_FNE_Q)

YES

NO

m³/sTOT_FNE_Q

Gross discharge (incl. Upstream discharge)

pAU

m³/sTOT_FNE_Q

Gross discharge (incl. Upstream discharge)

pAU

m³/sTOT_FNE_Q

Gross discharge (incl. Upstream 
discharge)

pAU

m³/sTOT_FNE_Q

Gross discharge (incl. Upstream 
discharge)

pAU
TOT_FNE_Q * 

(1 – RM_FCT_Q_SPLIT)  

-RM_FCT_Q_SPLIT

splitting factor river discharge

pAU

-RM_FCT_Q_SPLIT

splitting factor river discharge

pAU

m³/sTOT_FNE_Q_outlet

Gross discharge at the main area outlet

pAU

m³/sTOT_FNE_Q_outlet

Gross discharge at the main area outlet

pAU
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